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Abstract
The relevance of the work is connected with the status of barite as a critical mineral raw material, as accepted 
in most industrialized countries. 
Purpose: to study the dynamics of commodity flows (production, import, export, consumption) of barite 
throughout the countries, its world prices, sources of barite raw materials and the prospects for its production 
and consumption.
Methods: statistical, graphic, logical.
Results. The production of barite raw materials from 0,3 Mt/year in 1920s grew intensively and reached  
8.0–9.6 Mt/year in the 2010. Initially, both the mining and processing of barite raw materials industries were 
located directly in the USA, Germany, Britain, Italy, and France. These countries accounted for over 90% of 
world production and 80–95% of world consumption. In the 1950s, a sharp increase in the consumption of 
barite as a weighting agent for drilling fluids began. This led to an increase in its production in large oil and gas 
producing countries (the USA, the USSR, Mexico, Canada), export flows (from Morocco and other countries), 
and cessation of exports from Germany, Britain and France. The share of international trade in barite also 
increased from 0,3–0,5 Mt/year in the 1950s to 4.2–6.0 Mt/year (55–70% of his income) in the 2010s. The 
cumulative world production of barite between 1920–2020 is expected to be 550 Mt. World barite resources 
in deposits prepared for exploitation are estimated at 740 Mt. The group of critical countries importing barite 
raw materials (imports over 50%) represents 38.8% of the GDP of the world economy (USA, European Union, 
Germany, Italy, Saudi Arabia, Canada, Kuwait, Norway, Oman, Algeria, Malaysia, Indonesia, UAE, Azerbaijan, 
Argentina). The group of countries exporting barite raw materials includes 31.0% of the GDP of the world 
economy (India, Morocco, China, Kazakhstan, Turkey, Iran, Laos, Mexico, Pakistan, Bulgaria. A decrease in the 
criticality of barite raw material supply is possible as a result in reducing consumption (Japan, France, Italy 
and the Czech Republic), increasing world barite production with the commissioning of new deposits, given 
the significant prepared resources of this raw material in Iran, Kazakhstan and Pakistan, as well as the search 
for new barite deposits, including chemogenic marine bottom sediments.
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Аннотация
Актуальность работы обусловлена статусом барита как критического минерального сырья, принятым 
в большинстве промышленно развитых стран.
Цель: изучение динамики товарных потоков (производства, импорта, экспорта, потребления) барита 
по странам мира, его мировых цен, сырьевой базы барита и перспектив его добычи и потребления.
Методы: статистический, графический, логический.
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Результаты. Производство баритового сырья с 0,3 млн т в 1920 г. непрерывно растет и достигло 
в 2010-х годах 8,0–9,6 млн т/год. Первоначально и добывающие, и перерабатывающие баритовое сырье 
производства располагались непосредственно в США, Германии, Британии, Италии и Франции, на ко-
торые проходилось свыше 90 % его мировой добычи и 80–95 % мирового потребления. В 1950-х годах  
началось резкое увеличение потребления барита в качестве утяжелителя буровых растворов, что при-
вело к увеличению его добычи в крупных нефтегазодобывающих странах (США, СССР, Мексика, Кана-
да), появлению экспортных потоков (из Марокко и других стран), прекращению экспорта из Герма-
нии, Британии и Франции. Доля международной торговли баритом также возросла с 0,3–0,5 млн т/год 
в 1950-е годы до 4,2–6,0 млн т/год (55–70 % от его мировой добычи) в 2010-е годы. Накопленная миро-
вая добыча барита за 1920–2020 гг. составила 550 млн т, имеющиеся мировые ресурсы барита в подго-
товленных для эксплуатации месторождениях оцениваются в 740 млн т. Группа критичных стран-им-
портеров баритового сырья (импорт свыше 50 %) представляет 38,8 % ВВП мировой экономики (США, 
Европейский союз, Германия, Италия, Саудовская Аравия, Канада, Кувейт, Норвегия, Оман, Алжир, Ма-
лайзия, Индонезия, ОАЭ, Азербайджан, Аргентина). Группа стран-экспортеров баритового сырья вклю-
чает 31,0 % ВВП мировой экономики (Индия, Марокко, Китай, Казахстан, Турция, Иран, Лаос, Мекси-
ка, Пакистан, Болгария). Снижение критичности обеспеченности баритовым сырьем возможно путем 
снижения его потребления (что и осуществляется в Японии, Франции, Италии и Чехии), увеличения 
мировой добычи барита с вводом в эксплуатацию других баритовых месторождений, учитывая значи-
тельные подготовленные ресурсы этого сырья в Иране, Казахстане и Пакистане, а также поиска новых 
месторождений барита, в том числе хемогенных морских донных осадков.
Ключевые слова
критический минеральный продукт, барит, ресурсы, добыча, мировая торговля, потребление
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Introduction
Barite (natural barium sulfate / fixed white / ba- 

rium white) is predominantly used as a weighting 
agent for drilling fluids (75–88% of consumption), an 
inert filler in paint and varnish, rubber, paper, glass, 
cement and construction industries, in the produc-
tion of plastics, ceramics (6–16%) and as a chemi-
cal raw material for the production of barium com-
pounds (up to 6%) [1–3].

The world leaders in barite production are China, 
India and Morocco, and the leaders in its consump-
tion are the USA, China, India and Saudi Arabia. In 
the United States, despite significant domestic pro-
duction of barite (400–700 kt/year), due to imports 
of up to 87% of its consumption, this commercial 
product is considered a critical material [3, 4]. The 
same is the case with barite raw materials in the Euro- 
pean Union, which imports up to 82% of its con-
sumption  [5]1. In China, despite its world leadership 
in mining, barite is also a critical (strategic) com-
mercial product  [3,  6,  7]. In Russia, the demand for  
barites is satisfied by its production from a single 
source (Tolcheinskoye deposit in the Republic of Kha-

1  Study on the review of the list of critical raw materi-
als: critical raw materials factsheets. European Commission, 
Directorate-General for Internal Market, Industry, Entrepre-
neurship and SMEs. Publications Office; 2017. https://doi.
org/10.2873/398823

kassia), which is a risk factor of significant import de-
pendence occurrence [3].

The earliest mention of mineral raw materials as 
a critical material was at the 1953 hearing in the U.S. 
Senate when discussing “Stocks and Availability of 
Strategic and Critical Materials for the United States 
in Time of War”2. In the late 1990s, the concept of 
“critical minerals” (Critical mineral raw materials) 
was firmly established in the economies of the leading 
industrialized and rapidly developing countries. This 
denotes a material that is practically indispensable 
for the latest industrial technologies, but extremely 
presents a supply logistics risk [7]. The main indicator 
of the criticality of mineral raw materials is the level 
of its import dependence for the national economy. 
In the list of US critical mineral products, a more 
fractional gradation of imports is proposed and is 

2  Stockpile and accessibility of strategic and critical ma-
terials to the United States in time of war. Hearings before the 
Special Subcommittee on Minerals, Materials, and Fuel Eco-
nomics of the Committee on Interiod and Insular Affairs, Uni- 
ted States Senate, Eighty-third Congress, first-[second] session, 
pursuant to S. Res. 143. A resolution to investigate the accessi-
bility and availability of supplies of critical raw materials. Part 6. 
Petroleum, gas, and coal. Industrial and labor representatives; 
state administrative and production experts on petroleum, gas, 
coal, and synthetic fuels. United States. Congress. Senate. Com-
mittee on Interior and Insular Affairs. Washington, U.S. Govt. 
Print. Off.; 1953.
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defined with thresholds of 15, 50, 70, 85, 90 and 95% 
of consumption3. A gradation of import dependence 
for Russia has been proposed consisting of three 
ranges: insignificant imports (up to 25%), significant 
imports (25–75%), and total imports (over 75%) [8]. 
The second indicator of the criticality of mineral 
raw materials determines the level of uncertainty 
of its supply from producers to consumers, and its 
assessment is subjective [9]. Therefore, the logistics 
of critical mineral raw materials for its separate types 
needs to be analyzed.

In China, despite its world leadership in mining, 
barite is also a critical (strategic) commercial pro- 
duct  [3,  6,  7]. In Russia, the demand for barites is 
satisfied by its production from a single source (Tol-
cheinskoye deposit in the Republic of Khakassia), 
which is a risk factor of significant import depen- 
dence [3].

Research methods
Data on world production and world trade of 

barite raw materials for 1920–2020, as well as on its 
world prices was analyzed, in order to examine world 
barite resources and its commodity markets. Sour- 
ces of information: Bulletins and reviews of the US 
Geological Survey4 and Britain Geological Surveys5, 
databases of the Federal Customs Service of Russia6, 
Federal State Statistics Service of Russia7 and the UN 
International Trade Department8, reviews of infor-
mation centers9. Content analysis of scientific lite- 
rature sources, national foreign and Russian reports 
and accounts, periodicals and ongoing publications 
devoted to existing problems in the world mineral 
resource base of barite was carried out. Resources, 
reserves, production, trade and consumption of ba- 
rite raw materials are given in metric tons, while 
prices in US dollars per ton of barite. The indicators 

3  Final List of Critical Minerals 2018. Department of 
the Interior U.S. 83 Fed. Reg. 23295. 2018. URL: https://www.
federalregister.gov/documents/2018/05/18/2018-10667/final-
list-of-critical-minerals-2018

4  US Geological Survey. URL: http://minerals.usgs.gov/
minerals/pubs/commodity/tin/index.html#mcs

5  Britain Geological Surveys. URL: http://www.bgs.ac.uk/
mineralsuk/statistics/worldStatistics.html

6  Federal Customs Service of Russia. URL: http://stat.
customs.gov.ru/analysis

7  Federal State Statistics Service of Russia. URL: https://
gks.ru/emiss

8  UNdata. A world of information. URL: https://data.
un.org/Default.aspx

9  Information And Analytical Center “Mineral”. URL: 
http://www.mineral.ru/Center/index.html

Market Research Group “Infomine”. URL: https://
infomine.ru/ 

TrendEconomy. URL: https://trendeconomy.ru/

of the share of imports and exports of barite for in-
dividual countries and the world are determined by 
the ratio of their volumes to the sum of the supply 
of this product (production plus import). Average 
world barite prices are calculated based on the total  
volumes and value of world exports.

Overview of world resources 
and commodity flows of barite raw materials
Barite is a fairly common mineral present in 

many geological formations (sedimentary, hydro-
thermal, exogenous, etc.), and forms independent 
monomineral deposits. It is also present as an asso-
ciated component in complex (mainly polymetallic) 
deposits.

Commercially significant barite deposits are 
represented by four mineral types [3, 10]:

– bedded-sedimentary (stratiform);
– bedded-volcanic (stratiform);
– metasomatic (including carbonatites);
– residual (weathering crust / residuum).
Many more geological formations of barite 

deposits (carbonatite, nodular, barite-fluorite, barite-
celestite, etc.) [10, 11] can also be identified. However, 
the bulk of barite mining is mainly carried out from 
the deposits of the above four types.

Barite deposits are geologically quite widespread. 
In terms of the location of extractive and consuming 
industries, they are world-wide and also developed on 
national territories (see Fig. 1).

Over the hundred-years from 1920 to 2020, the 
cumulative world production of barite amounted to 
550  Mt. As at 1 January 2021. The world barite re-
sources in deposits prepared for exploitation are es-
timated at 740 Mt10 (Fig. 2), which at current demand 
level is enough for 70–80 years of consumption.

If in 1920 world production and consumption 
of barite accounted for about 0.3 Mt, by 1940 it had 
increased to 1.0 Mt / year. Then from 1946, progres-
sive growth developed to a local maximum in 1981 
(8.4 Mt). A fter falling consumption of drilling barite 
in the 1980–90s at the level of 4.4–5.7 Mt / year, re-
sumed growth up to 9.6 Mt in 2012 (see Figs. 3, 4).

In the first half of the 20th century, the industries 
producing and processing of barite raw materials 
were located directly in the USA, Germany, Britain, 
Italy and France. They accounted for over 90% of its 
world production and 80–95% of world consumption. 
The use of barite was mainly for the production of 
paint filler (over 50% of consumption) and barium 

10  US Geological Survey. URL: http://minerals.usgs.gov/
minerals/pubs/commodity/tin/index.html#mcs

Information аnd Analytical Center “Mineral”. URL: http://
www.mineral.ru/Center/index.html
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Fig. 1. Map of the world with the localization of barite deposits and lead countries in the international trade of barite raw 
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Fig. 2. Barite world resources in deposits prepared for exploitation (Mt) 
Based on data provided in the US Geological Survey (http://minerals.usgs.gov/minerals/pubs/commodity/tin/index.html#mcs),  

the Information Center “Mineral” (http://www.mineral.ru/Center/index.html)  
and the Information Group “Infomine” (https://infomine.ru/)

chemicals. However, over time, the national resources 
of barite were reduced and there was a transformation 
of commodity flows from producers to consumers [3].

At the end of the 1950s, there was a sharp increase 
in the consumption of barite as a weighting agent for 
drilling fluids. This led to an increase in its production 
in large oil and gas producing countries (USA, USSR, 
Mexico, Canada), new export flows (from Morocco, 
Mexico, Canada and others countries), import flows to 
other producing countries (Algeria, Venezuela, Trini-
dad / Tabago), as well as the formation of transit flows 

of barite raw materials through the Netherlands, Bel-
gium and Singapore [3].

In the 1980s, after the end of the energy crisis 
of the 1970s, there was a reduction in drilling and, 
accordingly, the consumption of barite raw materials, 
primarily in the United States.

In the 1990s and at the beginning of the 
21st century, the world economy began to transform, 
due primarily to China's industrial potential. Own 
extraction of barite in China itself, as well as in India, 
Kazakhstan, Iran, Pakistan grew sharply.
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In recent years, due to the depletion of long-term 
developed oil fields, the volume of production drilling 
significantly increased. There was also an increase 
in the consumption of barite weighting agent (and, 
accordingly, imports) not only in the USA, Canada, 
Russia, but also in Saudi Arabia, Kazakhstan, Kuwait, 
Argentina, Indonesia, and the United Arab Emirates 
and Oman [3].

Major barite-producing countries. The United 
States has been the undisputed world leader in ba- 
rite consumption throughout the entire study period. 
In 1941, it also became the leader in production, losing 
the last status only in 1983. The cumulative national 
production amounted to 63.3 Mt, the cumulative con-
sumption – 146.6 Mt, and the remaining resources 
of the deposits – 7.6 Mt.

Numerous deposits of stratiform barite (Quachi-
ta / Washita Mountains, Red Dog, Cutaway basin and 
in Nevada), volcanogenic-sedimentary (Barite Hill), 
hydrothermal (Mountain Pass and in Missouri) and re-
sidual (Sweetwater, Cartersville and in Missouri) were 
developed in the United States type [1,  12,  13,  14]. 
Numerous deposits of stratiform barite (Quachi-
ta / Washita Mountains, Red Dog, Cutaway basin and 
in Nevada), volcanogenic-sedimentary (Barite Hill), 
hydrothermal (Mountain Pass and in Missouri) and 
residual (Sweetwater, Cartersville and in Missouri) 
were developed in the United States type [13]. The 
maximum level of production of barite raw materials 
in the United States was attained in 1981 (2.6 Mt), al-
though it would fall by 1985 to a minimum of 269 kt.

In succeeding years, the level of national produc-
tion of barite in the United States is 400–700 kt/year.  
Since 1986, the USA is a net importer of barite raw 
materials, importing 0.9–2.9 Mt/year (70–90% of 
consumption). National consumption of barite in the 
United States increased in the context of the rap-
id growth in the oil industry: from 0.7 Mt in 1946 to 
1.7 Mt in 1956. In 1957–1974, it was at 1.1–1.7 Mt/year. 
After 1975, in connection with the development of 
secondary and tertiary technologies for oil produc-
tion, consumption began to grow up to 4.3 Mt in 1981. 
This was followed by a recession of 0.9–1.5 Mt/year  
in 1986–1995 In the 21st century, the national con-
sumption of barite raw materials in the USA is  
1.7–3.4 Mt/year.

China, which mined only 25 kt of barite raw ma-
terials in 1955, intensified work on the development 
of the barite mining industry in the 1980s, and in-
creased its production volumes, becoming the world 
leader in 1983. It then continued to increase produc-
tion volumes up to a maximum of 5,0 Mt in 2008 [3]. 
The cumulative national production of barite in 
China is 108.3 Mt, the cumulative consumption is 

39.1 Mt. Remaining resources amount to 310 Mt. The 
main volume of production of barite raw materials is 
related mainly to the deposits Qinling, Jiangnan and 
Tianzhu [12, 15–17].

Most of mined barite is exported, with China  
being the world leader in its international trade from 
1980 to 2017. Exports of barite raw materials from 
China in 1980–1987 amounted to 20–36% of world 
trade. In 1988–2012, this increased to 45–66%. 
However since 2013, due to the increase in domes-
tic consumption of barite, it has fallen to 12–39%. 
National consumption of barite raw materials in 
China increased from the level of 100–200 kt/year 
in 1964–1994. It then further increased to 1.5 Mt  
in  1998, and stabilized at the level of 1.0–1.3 Mt 
tons/year in 2000–2009, continuing to grow up to  
2.0 Mt in 2020. The predominant use of barite in Chi-
na is as a paint filler.

In the USSR, as in China, the mass production 
of barite began late, after the Second World War. 
It increased from 30 kt in 1946 up to a maximum of 
540 kt in 1978. Later in Russia, there was a decline in 
industrial production of barite, accompanied by a de-
cline in production to 50–85 kt/year in 1993–2007. 
However, since 2008, there has been an increase in 
the production up to 434 kt in 2016. The cumulative 
production of barite in the USSR / Russia amounted 
to 16.9 Mt, accumulated consumption – 24.3 Mt, re-
sidual resources – 19.4 Mt.

Barite raw materials are extracted at the Tol-
cheinskoye deposit in the Republic of Khakassia. 
Work at other previously developed deposits (Khoy-
linskoye, Kvartsitovaya Sopka) has ceased [3]. Barite 
was also imported: in the 1940–1950s – 20–70 kt/year  
(30–88% of consumption); in the 1960–1980s  
100–400  kt/year (6–38%); in the 1990s and in the  
21st century – 25–65 kt/year (10–30%). National con-
sumption of barite in the USSR in the 1920–1940s 
was 5–20 kt/yea. After 1944, it began to increase from  
55–78 kt/year in 1944–1957 up to 950 kt in 1979.  
In the 1980s, it reached the level of 550–750 kt/
year. National consumption of barite in Russia in the  
1990s and in the 21st century is 100–450 kt/year.

India also began intensifying barite production in 
1975, peaking at 2.3 Mt in 2010. Most of the mined 
barite is exported. Since 2018, India has become the 
world leader in the international trade of barite raw 
materials (up to 37% of the market), ahead of China [3]. 
Cumulative production of barite in India amounted to 
43.0 Mt, cumulative consumption – 20.0 Mt, residual 
resources – 26.9 Mt. The main volume of production 
of barite raw materials are extracted at the unique 
Mangampet deposit [12, 18]. National consumption of 
barite in India in the 1920–1950s was 5–20 kt/year; 
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in the 1960–1970s it was 30–55 kt/year. After 1977, it 
grew 547 kt in 1993 and up to 1.9 Mt in 2010. In the 
future, the consumption of barite in India is estimated 
to be at the level of 500–600 kt/year.

Morocco began developing its own barite depos-
its in 1958: Jbel-Irhoud and Jebel-Zelmou. These 
were completely focused on the export of this raw 
material [19, 20]. For a long time (1980–2005), 
the level of production and export of barite was  
0.4–0.5 Mt/year, later increasing to 0.7–1.2 Mt/year 
and Morocco traditionally ranks third in internatio- 
nal trade barite raw materials (10–24% of the mar-
ket) [3]. Cumulative production of barite in Moroc-
co amounted to 24.6 Mt; cumulative consumption – 
2.8 Mt; and residual resources – 22.6 Mt. There is the 
opportunity to significantly increase the resource 
base of barite [21, 22].

Mexico quickly brought the level of barite pro-
duction to 200–400 kt/year for consumption in the 
national oil industry. This was achieved by deve- 
loping the Sonora deposit in 1953 [23]. The cumu-
lative production of barite raw materials in Mexico 
is 17.4 Mt; the cumulative consumption is 12.9 Mt; 
and the remaining resources are 3.8 Mt. In the  
1950–1970s, 100–200 kt/year were exported (mainly 
to the USA). However, due to the increase in national 
consumption of the oil industry, export volumes fell 
in the 1980s to the 30–65 kt/year. In 1997, the export 
of barite raw materials practically ceased, resuming 
only after 2011.

Turkey is fortunately located near European 
consumers of barite raw materials. Since 1973,  the 
Dinek deposit has remained active[24], exporting 
100–300 kt/year. 50–100 kt/year are directed to 
own consumption. Turkey's cumulative production 
is 9.2 Mt; cumulative consumption is 3.4 Mt;  and 
the remaining resources of barite raw materials are 
31.6 Mt.

Barite-producing countries which have lost 
export status. Due to the depletion of their own 
deposits, many exporting countries of barite raw 
materials have  practically left the international 
market: Yugoslavia in 1966; Germany in 1973; Greece 
in 1976; Peru in 1985; Ireland in 1995; and Bulgaria 
in 2009 [3].

Germany, originally in the 1920–1930s, was the 
world leader in the production and consumption of 
barite. Production was carried out at the Rammels-
berg and Meggan fields [25, 26]. By 2020, the national 
cumulative production of barite raw materials 
amounted to 23.3 Mt; cumulative consumption – 
26.8  Mt; and residual resources of own deposits  – 
1.2  Mt. Barite production volumes increased from 
100  kt/year in the 1920s to 400 kt/year in the  

1930–1960s (with a fall up to 2 kt/year during the 
Second World War). After 1972, they began to decline 
down to 34 kt in 2017. At the same time, an import 
flow of barite raw materials emerged (from 10% of 
imports from consumption in the 1960s to 70% in 
the late 1990s). By 1979, Germany had become its 
net importer of 100–300 kt/year of barite. The level 
of consumption of barite raw materials in Germany 
remained for a  long time at 300–400 kt/year with 
a fall only during the economic crisis of 2008–2009. 
(174 kt in 2009) and with a decrease in demand 
from 2014 to the present (up to 130–160 kt/year).

Peru began development of the Leoni la 
Grasiela deposit in 1951 (100–435 kt/year, the 
vast majority was exported). Prior to 1985 it was 
a significant exporter of barite (up to 13% of the 
world market). The cumulative production of Peru 
amounted to 7.1  Mt; remaining resources – 3.4 Mt. 
At present, the Santa-Cruz de Kokachakra field is 
being developed in Peru with a production level  
of 15–105 kt/year.

Ireland began started development of the Ballynoe 
deposit in 1955 (100–370 kt/year). Almost all of the 
mined barite was exported (sometimes up to 22% of 
the world market). Production ceased in 1994. The 
cumulative production of Ireland amounted to 5.7 Mt; 
residual resources – 1.0 Mt.

Bulgaria began extracting barite as an associated 
useful component at the Kremikovtsi iron ore deposit 
(100–250 kt/year), most of which was exported. 
In 2009, as a result of the global economic crisis, 
production ceased and resumed only in 2014 at the 
level of 40–70 kt/year. The cumulative production 
of Bulgaria amounted to 4.5 Mt; the remaining 
resources – 9.5 Mt.

New countries extracting barite raw materials. 
New countries appeared with large-scale produc-
tion of barite raw materials: Kazakhstan, Iran (up to 
450 kt/year) and Laos (up to 400 kt/year) [3].

In Kazakhstan in the 1990s, in the context of 
an unfavorable economic environment, production 
from existing developed barite deposits (Karagai-
ly, Zhairem, Bestobe and Chugunak [27]) was only  
10–50 kt/year. Since 2003, the production of barite 
raw materials has increased to 170–270 kt/year. By 
2019 it had grown to 600 kt/year. A significant part 
of the mined barite (100–220 kt/year) is exported 
to Azerbaijan, Turkmenistan, Uzbekistan and Rus-
sia. Intensive geologic exploration is under way, in 
order to increase Kazakhstan's barite raw materials. 
Since 1992, the cumulative production of barite in 
Kazakhstan in a short space of time rose to 6.0 Mt; 
the cumulative consumption of 3.6 Mt. Remaining 
resources are very large – 81.3 Mt.
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Iran with its unique deposits of Dorreh Kashan 
and Chenarvarde [28, 29], (15–90 kt/year), since 1991 
has increased production of barite raw materials up to 
150–230 kt/year. Since 2009, volumes have increased  
up to 300–435 thousand t/year. Part of the mined 
barite is exported: 50–150 kt/year. The cumulative 
production of barite in Iran is 10.0 Mt; the cumulative 
consumption is 8.5 Mt; and remaining resources are 
very large – 95.4 Mt.

Laos, which was not previously of interest in 
terms of minerals, discovered the Vangviang deposit 
[30]. Thus rapid growth in barite production began 
from 27 kt in 2013 to 420 kt in 2019. 60–100 kt/year 
are exported.

Transit countries of barite raw materials. 
Trade intermediaries have also emerged among pro-
ducing countries and end-consumers of barite raw 
materials: the Netherlands, Spain, Tunisia, Thailand, 
Belgium, Hong Kong and Singapore.

The Netherlands is a convenient logistic point 
for receiving goods at the major ports of Amster-
dam and Rotterdam with further transshipment 
to the countries of the central part of the Euro-
pean Union. In the absence of barite mining and 
the minimum volume of national consumption of  
10–40 kt/year, the volume of imports and exports is 
100–200 kt/year.

Until 2009, Spain independently mined up to 
50–100 kt/year of barite with its own consumption 
of 50–70 kt/year. In 2010, the national production 
of barite raw material reduced. Consumption de-
creased to 20–40 kt/year, but imports increased 
to 50–100 kt/year and exports (30–50 kt/year).

Tunisia mines up to 10 kt/year of barite raw 
materials with a consumption of up to 5 kt/year. 
However, since 2008, it has been importing and 
exporting 30–80 kt/year of barite.

Thailand mines barite at the Bua Hin Khoa de-
posit (50–200 kt/year) with domestic consump-
tion of 50–150 kt/year. Imports and exports of 
barite raw materials were previously at the level  
of 20–30 kt/year. However, since 2010, volumes have 
increased to 60–130 kt/year. This is partly the result 
of the transit trade of barite.

Transit flows of barite raw materials through 
Belgium, Singapore and Hong Kong are low – 
20–40 kt/year.

Other barite producing countries in the G20. 
Britain in the 1920–1930s produced 40–80 kt/year 
of barite raw materials. Maximum production of 
100–120 kt/year was reached in the 1940s, after 
which there is a stable production of 30–60 kt /year 
up to the present day. The Aberfeldy field is un-
der development [31]. National consumption is 

also kept at a fairly stable level of 90–130 kt/year, 
requiring imports of 60–90 kt/year. Britain’s cu-
mulative production was 6.4 Mt, cumulative con-
sumption was 12.3 Mt, and residual resources  
were 2.4 Mt.

Canada, has been developing the Selwyn and 
Walton deposits since 1944 (100–300 kt/year). Pro-
duction has reduced to 30–50 kt/year since 1982. This 
level is maintaine at this level to the present day. In 
the 1940s–1970s, mined barite raw materials were ex-
ported (100–200 kt/year), mainly to the USA. Never- 
theless, the needs for the national oil and gas indus-
try of Canada have reoriented commodity flows. Since 
1979, exports have practically ceased, and since 1999 
imports of barite began to grow (100–400 kt/year). 
Canada's cumulative production amounted to 6.8 Mt, 
cumulative consumption – 6.0 Mt, and residual barite 
resources – 10.6 Mt.

Italy in the 1920–1950s, barite raw materials 
were at a level of 20–100 kt/year. In the 1960–1980s: 
100–200 kt/year. In the 1990s, production fell to  
40–70 kt/year. The Barega and Mont-Aga deposits are 
under development. In terms of barite raw materials 
import, only 20–40 kt/year were purchased. Until the 
1950s, the level of national consumption of barite in 
Italy was 20–50 kt/year. However, in the 1960–1980s, 
against the backdrop of the development of the 
chemical industry, it increased to 100–200 kt/year, 
and later stabilized at the level of 90–110 kt/year. 
Italy's cumulative production was 7.2 Mt; cumula-
tive consumption was 8.8 Mt; and residual resources 
were 2.0 Mt.

France in the 1920-1960s produced barite 
raw materials at volumes of 30–100 kt/year; in 
the 1970–1980s  – 100–200 kt/year; in the 1990s  
40–70 kt/year. In 2007, mining operations ceased. The 
Chaillac deposit was under development. In terms 
of barite raw materials import, only 20–40 kt/year 
were purchased. France's cumulative production was 
6.4  Mt; cumulative consumption was 7.3 Mt; and 
residual resources were 0.8 Mt.

The European Union is a complex conglomerate of 
its members. Some of them produce barite (Bulgaria, 
Britain, Germany, Slovakia), other countries only 
consume barite raw materials (Italy, Poland, Czech 
Republic, Austria), while other countries are involved 
in transit trade (Netherlands, Spain, Belgium). 
As a  result, despite the criticality of barite raw 
materials for the EU in general (68–82% of imports 
from demand), there is also a significant counter-
export flow (up to 25%). The cumulative production 
of the European Union is 63.0 Mt; the cumulative 
consumption is 77.5 Mt; and the remaining resources 
are 0.8 Mt.
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Countries – net importers of barite raw 
materials. Saudi Arabia has been a consumer of 
barite raw materials for a long time at the level of 
10–30 kt/year. Since 2004, due to the transition to 
secondary and tertiary oil production technologies, 
it has significantly increased the volume of drilling 
operations and, according the consumption of 
barite, (up to the maximum to 1.2 Mt in 2016). The 
accumulated national consumption of barite raw 
materials in Saudi Arabia is 9.8 Mt.

Norway began to develop North Sea oil and gas 
fields. It has been importing significant volumes of 
barite raw materials since 1979 (100–300 kt/year) [3]. 
The cumulative national consumption of barite in 
Norway is 5.6 Mt.

Barite consumption has also increased recently 
in Kuwait (up to 215 kt/year), Argentina (up to  
180 kt/year), Indonesia (up to 150 kt/year) and the 
United Arab Emirates (up to 80 kt/year) [3].

The criticality of the world barite raw 
material trade. The share of international trade in 
barite raw materials has been continuously growing 
since the 1940s (5–14%) to 55–70%, and in the 2010s 
(see Fig. 5).

The following groups of countries can be defined 
according to the ratio of the import and export shares 
of barite raw materials (Fig. 6):

– critical level importing countries (imports 
over 50%) – Algeria, Germany, USA, European Union, 
Malaysia, Canada, Argentina, Italy, Azerbaijan, Oman, 
Kuwait, Saudi Arabia, Indonesia, UAE, Norway;

– importing countries with moderate imports – 
Britain, Russia, Brazil;

– exporting countries with a small share of exports 
(up to 50%) – Bulgaria, China, Mexico, Kazakhstan;

– exporting countries with a high share of exports 
– Morocco, Turkey, India, Pakistan, Laos, Iran;

– countries of transit trade of barite raw materials 
– the Netherlands, Tunisia, Spain, Thailand.

The total gross domestic product of importing 
countries of critical level barite raw materials is 
38.8% of the world GNP, exporting countries (both 
with a  small and with a high share of exports) – 
31.0%, countries of transit trade – 3.2%. Thus, the 
criticality of the international trade market in bar-
ite is very high, primarily for members of the G20 
(USA, European Union, Saudi Arabia, Indonesia and 
Argentina).

A decrease in the criticality in the barite raw 
material supply is possible by reducing its con-
sumption, increasing barite production with the 
commissioning of prepared barite deposits, restor-
ing previous extractive industries and searching for 
new deposits.

Reducing the consumption of barite raw 
materials by finding substitutes or eliminating 
its use. In the paint and varnish industry, barite 
filler has been replaced with titanium dioxide and 
bleached kaolin. However, this process is very slow, 
and linked to the traditional conservatism of con-
sumers accustomed to familiar commercial products. 
Nevertheless, Japan, with a barite consumption of 
100–150 kt/year in the 1980s and 1990s, reduced its 
demand to 25–40 kt/year by the 2010s. Consumption 
of barite raw materials also decreased in France, 
Italy, and the Czech Republic. In South Korea, small 
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Fig. 5. Share of international trade volumes (export / import) on supply (production) 
of barite raw materials
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volumes of barite was initially used (25–40 kt/year), 
indicating a planned limitation of its applicability. 
In principle, it is also possible to replace barite in 
the main segment of its consumption in drilling 
fluids with flaky hematite (in terms of physical and 
operational properties). However, in practice this 
replacement has not become widespread. Barite is 
used even in the new bromide-based super-heavy 
drilling fluids. It is used no longer as a weighting 
agent, but as a filler and fluid thickener.

The available world resources of barite raw ma-
terials (740 Mt) at the current level of its demand 
are enough for 70–80 years of consumption. Barite 
resources are most favorable in China, Iran and Ka-
zakhstan. Difficulties arise from the fact that most 
are located outside the national territories of criti-
cal barite importing countries. Their development is 

problematic due to the relative cheapness of barite 
raw materials. Therefore projects for their develop-
ment are unattractive. Problematic projects for the 
development of barite deposits in the harsh condi-
tions of the Subarctic are the Hojlin group in Russia, 
the Jameson Land Basin in Greenland and the Cuta-
way Basin in Alaska.

There are also logistical problems. For example, 
the centers for the extraction of barite raw materials 
in Kazakhstan are located far from seaports, signifi-
cantly increasing the transport component in the cost 
of shipped products. Furthermore, political sanctions 
against certain countries (Iran, Russia, China, etc.) are 
viewed as anegative signal, already leading to a de-
crease in export deliveries of barite from China and 
Iran. Nevertheless, these complex issues can be re-
solved with new exploration projects in the territories 
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of new countries (for example, discoveries of barite 
deposits in Laos).

A fundamentally new source of barite raw ma-
terials can be modern chemogenic barite sediments 
found at the bottom of the Deryugin Basin in the 
Sea of Okhotsk (see Fig. 1) [32]. They are found in an 
area of up to 16 km2 at relatively shallow depths of 
1470–1480 m. They are in the form of travertine-like 
accumulations, concretions, and crusts. The resour- 
ces of barite sediments in this field are up to 10 mil-
lion tons of BaSO4. This corresponds to an average 
concentration of barite formations up to 600 kg/m2 
[33, 34]. Similar recent marine barite sediments have 
also been found in other areas of the seabed of the 
World Ocean [35]. In addition to their chemogenic 
formation, a biogenic genesis of modern marine ba- 
rite has also been proposed [36]. Previously, barites 
from bottom sediments of the seas were not even 
considered as a potentially useful resource. By anal-
ogy with projects for the development of deposits of 
deep-sea iron-manganese nodules, the development 
of underwater barite sediments is technically and 
economically feasible. In addition, the emergence of 
a new chemogenic type of barite deposits requires 
a rethinking of geological forecasts for searching of 
similar deposits in ancient bathyal and abyssal sedi-
mentary formations.

Conclusions
The production of barite raw materials is 

continuously growing and reached 8.0–9.6 Mt/year in 
the 2010s. The share of barite international trade is 
also increased to 4.2–6.0 Mt/year or 55–70% of world 
production. Cumulative world production of barite 
for 1920–2020 amounted to 550 Mt; the available 
world resources of barite in deposits prepared for 
exploitation are estimated at 740 Mt.

Signs of the criticality in commodity flows of barite 
raw materials for the national economies of countries 
are a high share of imports from supply (over 50%) 
with significant import volumes (over 50 kt/year) and 
the excess of accumulated national consumption over 
national production.

The group of critical countries importing barite 
raw materials (imports over 50%) represents 38.8% 
of the GDP of the world economy. Imports in 2020 
were as follows: USA (1.5 Mt, 68% of demand); the 
European Union (512 kt, 75%), including Germany 
(91  kt, 70%) and Italy (96 kt, 97%); Saudi Arabia 
(500 kt, 100%); Canada (290 kt, 88 %); Kuwait (208 kt, 
100%); Norway (118 kt, 100%); Oman (95 kt, 100%); 
Algeria (75 kt, 65%); Malaysia (70 kt, 82%); Indonesia 
(62 kt, 100%); UAE (91 kt, 100%); Azerbaijan (59 kt, 
100%); Argentina (51 kt, 88%).

The group of countries exporting barite raw 
materials includes 31.0% of the GDP of the world 
economy. Exports in 2020 were as follows: India 
(1.46  Mt, 73% of production); Morocco (1.07 Mt, 
97%); China (541 kt, 21%); Kazakhstan (217 kt, 
48%); Turkey (181 kt, 87%); Iran (162 kt, 54%); Laos 
(100  kt, 56%); Mexico (101 kt, 35%); and Pakistan 
(91 kt, 63%).

Barite raw materials are virtually impossible to 
replace in the production of drilling fluids, its main 
segment. There is a movement towards an increase 
in world consumption of weighted drilling fluids due 
to systemic changes in the development of oil and 
gas fields. This is due to a general increase in the 
depth of drilling to open oil and gas deposits from 
1–2 km to 3–5 km and intensive involvement in the 
development of hard-to-recover reserves of shale oil 
and gas. This requires 5–8 times more production 
wells, in accordance with the technological drilling 
scheme. 

The world demand for barite will only increase in 
the near future in view of growing consumption due 
to systemic changes in the development of oil and 
gas fields. This is associated with a general increase 
in drilling depth and intensive involvement in the 
development of hard-to-recover shale oil and gas 
reserves. Accordingly, there has been a growth in 
the consumption and import of critical barite raw 
materials to oil and gas producing countries: USA, 
Saudi Arabia, Kuwait, Indonesia, England, Canada and 
Norway. 

The world barite raw material base has enabled 
an increase in production, both in traditional produ- 
cing countries (Morocco, Mexico) and in new leading  
barite export countries (India, China). The state of 
barite mining in Russia although critical (the only 
mining enterprise), can be resolved by future com-
missioning of new deposits and the formation of con-
trolled barite import flows from friendly countries 
(Kazakhstan, India, China, Iran).

A decrease in the criticality of barite raw mate-
rial supply can be attained by reducing consumption 
in varnish and paint use (Japan, France, Italy and 
the Czech Republic), as well as by increasing world 
production of barite with the commissioning of new 
deposits, given the significant prepared resources of 
this raw material in Iran, Kazakhstan and Pakistan. 
There are potential new barite deposits in geologi-
cally poorly studied territories (Mongolia, Laos, My-
anmar, Western Sahara, the shelf of the Moroccan 
coast, etc.), as well as searching for a new chemo-
genic type of barite deposits on the bottom of the 
seas and in ancient bathyal and abyssal sedimentary 
formations.
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