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SELECTED WORLD MINERAL DEPOSITS DATABASE
Part 1:  TEXT

SELECTED WORLD MINERAL DEPOSITS DATABASE
by R.V. Kirkham and A.B. Rafer

1.   Introduction


The Selected World Mineral Deposits Database was a subproject of the World Digital Map Project co-sponsored by the Geological Survey of Canada and ten exploration and mining companies: Anglo American Corporation, Barrick Gold Corporation, BHP Minerals Canada Limited, Cyprus Amax Minerals Company, Falconbridge Limited, Inco Limited, Noranda Exploration Company Limited, Placer Dome Canada Limited, Rio Tinto Mining and Exploration Limited, and WMC International Limited.  The financial support of the sponsoring companies is very much appreciated.  Without their support, this work would not have been done.  Gunnar Juve of the Geological Survey of Norway kindly provided digital data on 750 deposits in Europe; Dmitry Rundqvist of the Russian Academy of Sciences kindly provided data on 1500 deposits in the former Commonwealth of Independent States; Martin De Wit provided data on 12 000 deposits and occurrences in the southern hemisphere; and Keith Long kindly provided a digital copy of the USGS file on 102 000 deposits and occurrences around the world.  


The Selected World Minerals Deposits Database (SWMDDatabase.mdb) contains index-level information on major and medium-sized deposits for a variety of commodities in 150 countries of the world (see Table 1), totalling 1578 mineral deposits.  Commodities include precious metals, base metals, ferrous metals, rare earth elements, bauxite, uranium, diamonds, emeralds, and industrial minerals.  We were striving to identify deposits of importance to modern society.  An attempt was made to compile publicly available information on the most significant deposits in a country, the most important deposits for any given commodity, and unusual deposits of geological interest.

This report in three parts comprises the textual part of the database.  Part 1, included herein, describes the system used to classify mineral deposits, and the database structure, indicating the fields, data types, field sizes, and descriptions of fields, and the indexes of the database.  Summary tables were prepared for convenient reference to the numerous mineral deposits all over the world (tables 1 to 6 included under Reports in the accompanying database).  The references listed at the end of Part 1 were prepared from the references table in the database using the GSC format of two columns.  Part 2 comprises summary reports on the geological data of the deposits, which are sorted alphabetically by country and deposit name.  Part 3 presents the production and reserve data for the deposits, which are also sorted alphabetically by country and deposit name.  Parts 2 and 3 are in the Reports section in the accompanying database.  

table 1.  List of Countries



COUNTRY
CONTINENT
Afghanistan
Asia

Albania
Europe

Algeria
Africa

Angola
Africa

Argentina
SCAm

Armenia
Europe

Australia
AusPac

Austria
Europe

Azerbaijan
Europe

Belarus
Europe

Belgium
Europe

Benin
Africa

Bolivia
SCAm

Bosnia-Hercegovina
Europe

Botswana
Africa

Brazil
SCAm

Bulgaria
Europe

Burkina Faso
Africa

Burundi
Africa

Cameroon
Africa

Cambodia
Asia

Canada
NAm

Central African Republic
Africa

Chad
Africa

Chile
SCAm

China
Asia

Christmas Island
AusPac

Colombia
SCAm

Congo
Africa

Costa Rica
SCAm

Cote d'Ivoire
Africa

Croatia
Europe

Cuba
SCAm

Cyprus
Europe

Czech Republic
Europe

D. Rep. of Congo (Zaire)
Africa

Denmark
Europe

Dominican Republic
SCAm

Ecuador
SCAm

Egypt
Africa

El Salvador
SCAm

Eritrea
Africa

Estonia
Europe

Ethiopia
Africa

Fiji
AusPac

Finland
Europe

France
Europe

Gabon
Africa
Georgia
Europe

Germany
Europe

Ghana
Africa

Greece
Europe

Guatemala
SCAm

Guinea
Africa

Guinea Bissau
Africa

Guyana
SCAm

Guyane (French Guiana)
SCAm

Haiti
SCAm

Honduras
SCAm
Hungary
Europe

India
Asia

Indonesia
AusPac

Iran
Asia

Iraq
Asia

Ireland
Europe

Israel
Asia
Italy
Europe
Jamaica
SCAm

Japan
Asia

Jordan
Asia

Kalaallit Nunaat (Greenland)
Europe

Kazakhstan
Asia

Kenya
Africa

Kosovo
Europe

Kyrgyzstan
Asia

Laos
Asia

Liberia
Africa

Libya
Africa

Luxembourg
Europe

Macedonia
Europe

Madagascar
Africa

Malawi
Africa

Malaysia
Asia

Mali
Africa

Mauritania
Africa

Mexico
NAm

Mongolia
Asia

Morocco
Africa

Mozambique
Africa

Myanmar
Asia

Namibia
Africa

Nauru
AusPac

Nepal
Asia

Netherlands
Europe

New Caledonia
AusPac

New Zealand
AusPac

Nicaragua
SCAm

Niger
Africa

Nigeria
Africa

North Korea
Asia

Norway
Europe

Oman
Asia

Pakistan
Asia

Panama
SCAm

Papua New Guinea
AusPac

Paraguay
SCAm

Peru
SCAm

Philippines
AusPac

Poland
Europe

Portugal
Europe

Puerto Rico
SCAm

Romania
Europe

Russia
Europe

Rwanda
Africa

Saudi Arabia
Asia

Senegal
Africa

Sierra Leone
Africa

Slovakia
Europe

Slovenia
Europe

Solomon Islands
AusPac

Somalia
Africa

South Africa
Africa

South Korea
Asia

Spain
Europe

Sri Lanka
Asia

Sudan
Africa

Suriname
Africa

Swaziland
Africa

Sweden
Europe

Switzerland
Europe

Syria
Asia

Tahiti
AusPac

Taiwan
Asia

Tajikistan
Asia

Tanzania
Africa

Thailand
Asia

Togo
Africa

Tunisia
Africa

Turkey
Europe

Uganda
Africa

Ukraine
Europe

United Kingdom
Europe

United States of America
NAm

Uruguay
SCAm

Uzbekistan
Asia

Venezuela
SCAm

Vietnam
Asia

Yugoslavia
Europe

Zambia
Africa

Zimbabwe
Africa
2.   Classification of Deposits


The deposits were classified into eight (8) major deposit classes, modified from the Canadian mineral deposit types described in Eckstrand et al. (1995) and Sinclair (1995), as follows:


table 2.  List of Deposit Classes


Class Symbol

Deposit Class


AI
-
Alkaline intrusion-associated deposits


FIA
-
Felsic and intermediate intrusion-associated deposits


L
-
Laterite (weathering-associated) deposits


MU
-
Mafic/ultramafic volcanic/intrusion-associated deposits


P
-
Placer and paleoplacer deposits

SA
-
Sediment-associated deposits

VA
-
Volcanic-associated deposits, and


VR
-
Vein/replacement and other miscellaneous deposits.


Alkaline intrusion-associated deposits (AI) comprise three main deposit types, which are associated with carbonatites, kimberlites, and peralkaline rocks.  Commodities associated with these mineral deposits are mainly niobium, phosphate, diamonds, rare earth elements, and vermiculite.




Felsic and intermediate intrusion-related deposits (FIA) comprise deposits associated with felsic and intermediate intrusive rocks, chiefly porphyry, skarn, vein-stockwork, and granitic pegmatite deposit types.  Commodities include copper, molybdenum, gold, tungsten, tin, silver, iron, zinc, lead, and lithium.


Laterite (weathering-associated) deposits (L) includes a variety of deposits directly related to weathering processes and secondary enrichment.  Commodities associated with these mineral deposits include gold, iron, manganese, nickel, cobalt, copper, silver, china clay, kaolin, and bauxite.


Mafic and ultramafic volcanic- and intrusion-associated deposits (MU) include deposits hosted and associated with mafic and ultramafic volcanic and intrusive rocks, and genetically related to them.  Commodities in this deposit class include titanium, iron, chromium, nickel, copper, cobalt, platinum group elements, asbestos, and serpentine.


Placer and paleoplacer deposits (P) are deposits mainly as heavy mineral sands occurring in fluvial and beach sediments and as ancient placer deposits in sedimentary rocks.  Reworked minerals, which were redeposited in sediments, are classified as placer deposits.  Commodities of this class include gold, tin, tungsten, platinum, uranium, chromium, diamonds, gems, magnetite, ilmenite, rutile, zircon, monazite, and garnet.


Sediment-associated deposits (SA) include a variety of mineral deposits in sedimentary rocks, which are either syngenetically or epigenetically related to them.  Commodities extracted from such deposits include salt, lithium, trona, iron, manganese, lead, zinc, copper, uranium, magnesite, shungite, phosphate, and gold.


Volcanic-associated deposits (VA) include volcanic-associated massive sulphides, volcanic redbed copper, and volcanic-associated uranium.  Commodities are chiefly copper and base metals, barite, silver, gold, and uranium.


Vein and replacement and other miscellaneous deposits (VR) include a variety of vein and replacement deposits, epithermal gold, hydrothermal manto deposits, Kiruna-type iron, Olympic Dam-type, unconformity-associated uranium, and miscellaneous deposits.  Commodities include gold, copper, lead, zinc, silver, iron, uranium, mercury, antimony, scandium, fluorite, magnesite, barite, emeralds, and other gems.


There are 82 deposit types that belong to each of the deposit classes, listed in Table 3.  Some major world deposits comprise two types, such as primary iron-formation and residually enriched iron-formation; laterite (saprolite) gold and porphyry Au (Cu-Mo); enriched, oxidized, and/or exotic copper related to porphyry Cu (Mo) deposits.  A few mineral deposits of dual deposit types were recorded both as secondary deposit and the primary deposit types.  Deposit classifications acceptable to many are difficult to develop.  Lack of consistency and a clear understanding of the origin of deposits has been a problem and the classification will have to evolve as the database evolves.

table 3.  List of Deposit Types
AI
Alkaline intrusion-associated deposits

Carbonatite-associated deposit

Kimberlite-hosted diamonds

Peralkaline rock-associated rare metals
FIA
Felsic and intermediate intrusion-associated deposits

Copper, gold, iron oxide

Granitic pegmatite

Kiruna-type iron

Porphyry copper

Porphyry copper, gold

Porphyry copper, gold, molybdenum

Porphyry copper, molybdenum

Porphyry gold

Porphyry molybdenum

Porphyry tin, tungsten, silver

Skarn borate

Skarn copper

Skarn gold

Skarn iron

Skarn tin, tungsten

Skarn zinc, lead, silver

Vein-stockwork tin, tungsten

L
Laterite (weathering-associated) deposits



Bauxite

Clay

Enriched iron, manganese

Enriched iron-formation

Enriched manganese-formation

Exotic copper

Exotic gold, silver

Laterite (saprolite) gold

Laterite nickel, cobalt

Laterite silver
MU
Mafic and ultramafic volcanic/intrusion-associated deposits



Mafic intrusion-hosted titanium, iron

Mafic/ultramafic-hosted chromite

Magmatic nickel, copper (cobalt, PGEs)

Magmatic platinum group elements

Ultramafic-hosted asbestos
P
Placer and paleoplacer deposits



Paleoplacer gold, uranium

Placer chromite

Placer diamonds, gems

Placer gold, platinum

Placer ilmenite, zircon, garnet, magnetite, monazite, rutile

Placer tin, tungsten
SA
Sediment-associated deposits



Evaporites (brines)

Guano

Iron-formation

Iron-formation-hosted stratabound gold

Iron-manganese formation

Ironstone

Kipushi-type copper, lead, zinc

Manganese formation

Manganesestone

Mississippi Valley-type lead, zinc

Mount Isa-type (tectonic black shale)

Sandstone lead, zinc

Sandstone uranium

Sediment-hosted stratiform copper

Sedimentary exhalative sulphide

Shungite

Stratiform magnesite

Stratiform phosphate
VA
Volcanic-associated deposits

Volcanic redbed copper

Volcanic-associated massive sulphide

Volcanic-associated uranium
VR
Vein/replacement and other miscellaneous deposits



Arsenide vein silver, cobalt, uranium

Disseminated and replacement gold

Epithermal copper (gold, silver)

Epithermal gold (silver, mercury, antimony, copper)

Epithermal silver (gold)

Epithermal zinc, lead, silver

Hydrothermal manto lead, zinc, silver (copper, gold)

Hydrothermal manto tin

Miscellaneous deposit

Olympic Dam-type copper, uranium, gold

Quartz-carbonate vein gold

Replacement copper

Replacement iron, manganese

Unconformity-associated uranium

Vein copper

Vein silver, lead, zinc (copper, gold)

Vein uranium

Vein/replacement emerald, gems

Vein/replacement fluorite, magnesite, barite

Vein/replacement mercury, antimony

Vein/replacement talc

Oxide zinc
3.  Size of the Deposits


The sizes of mines and/or mineral deposits are categorized into three groups: medium and small (MS), large (L), and giant (G) deposits.  The basis of the classification was mainly the amount of contained metals or minerals of the primary commodity of the deposit.  Below are the ranges of tonnages in metric tonnes (t), thousand metric tonnes (Kt), million metric tonnes (Mt), and million carats (Mct) for different contained minerals or deposits.  Arbitrary classification of some mines or deposits as medium and small (MS) size was done for those dealing with special minerals or deposits, namely: beryllium, cobalt, tellurium, tantalum, sodium, vanadium, sulphur, barite, asbestos, cryolite, gypsum, fluorite, beryl, kaolin, clay, shungite, salt, emeralds, jade, other gems, and mercury.  Most of these commodities are represented by relatively few mines or deposits.  Mines or deposits dealing with trona, lithium, and REE were classified arbitrarily as giant (G) in size because of their basin-wide area of deposition, e.g., salars, or because they form huge carbonatite bodies, e.g., some REE deposits.


Size of deposits


Deposit
Medium & Small (MS)
Large (L)
Giant (G)


Gold
< 100 t
100 – 500 t
> 500 t


Silver
< 1000 t
1000 – 5000 t
> 5000 t


Copper
< 1 Mt
1 – 10 Mt
> 10 Mt


Lead
< 1 Mt
1 – 10 Mt
> 10 Mt


Zinc
< 1 Mt
1 – 10 Mt
> 10 Mt


Nickel
< 1 Mt
1 – 10 Mt
> 10 Mt


Niobium
< 1 Mt
1 – 10 Mt
> 10 Mt


Uranium
< 20 Kt
20 – 100 Kt
>100 Kt


Molybdenum
< 100 Kt
100 – 500 Kt
> 500 Kt 


Tungsten
< 100 Kt
100 – 500 Kt
> 500 Kt


Titanium
< 100 Kt
100 – 500 Kt
> 500 Kt


Tin
< 100 Kt
100 – 500 Kt
> 500 Kt


PGEs
< 100 Kt
100 – 500 Kt
> 500 Kt


Chromite
< 10 Mt
10 – 100 Mt
> 100 Mt


Manganese
< 10 Mt
10 – 100 Mt
> 100 Mt


Bauxite
< 100 Mt
100 – 500 Mt
> 500 Mt


Magnesite
< 100 Mt
100 – 500 Mt
> 500 Mt


Iron
< 100 Mt
100 – 1000 Mt
> 1000 Mt


Phosphate
< 100 Mt
100 – 1000 Mt
> 1000 Mt


Potash
< 100 Mt
100 – 1000 Mt
> 1000 Mt


Diamonds
< 10 Mct
10 – 100 Mct
> 100 Mct

4.  Description of the Database


The Selected World Mineral Deposits Database (SWMDDatabase.mdb) is in Microsoft( Access 97 format.  It consists of information in tabular form for selected mineral deposits and/or mines in most countries of the world.  Records include a unique identifier number - SMDNo. (Selected Mineral Deposit Number) assigned to a deposit or mine, the country name, deposit or mine name, commodities, location, latitude and longitude, geological province and district, deposit type, deposit geological age, host rock age, notes on significance of the deposit, brief notes on the geology of the deposit, and production and reserve information.


The database includes several files in the form of tables, namely, Countries, Deposit Class, and Deposit Type, References, SWMD-Geodata, and SWMD-PR.  Reports were prepared from these tables for hard copy reproduction.  Tables in the database and descriptions of their fields are as follows:

DATABASE STRUCTURE


Table Name:  COUNTRIES

FIELDS
DATATYPE
FIELD SIZE
DESCRIPTION


No
Number
3
Number of country


Country
Text
50
Name of  country


Continent
Text
6
Name of continents: Africa, Asia, AusPac,





Europe, NAm, and SCAm


CntrySym
Text
2
Call letters of country


Table Name:  DEPOSIT CLASS

FIELDS
DATATYPE
FIELD SIZE
DESCRIPTION


ClassSym
Text
3
Symbol of deposit class


DepClass
Text
150
Deposit class


Table Name:  DEPOSIT TYPE

FIELDS
DATATYPE
FIELD SIZE
DESCRIPTION


No
Number
2
Number of deposit type


ClassSym
Text
3
Symbol of deposit class


DepType
Text
150
Type of deposit

Table Name:  SWMD-GEODATA

FIELDS
DATATYPE
FIELD SIZE
DESCRIPTION


SMDNo
Number
 Integer
Unique identifier number of deposit (mine)


Country
Text
50
Country name


DepName
Text
100
Deposit (mine) name


AltName
Text
100
Other name(s) of deposit (mine)


Cmdty
Text
50
List of commodities


ProvState
Text
50
Name of geographical province, state, or region


GeoProv
Text
50
Name of geological province or region


GeoDist
Text
50
Name of goelogical district, belt, or area


Location
Text
50
Description of location of deposit (mine)


LatDeg
Number
Integer
Latitude degrees


LatMin
Number
Integer
Latitude minutes


LatSec
Number
Integer
Latitude seconds


NS
Text
1
North or south latitude


LongDeg
Number
Integer
Longitude degrees


LongMin
Number
Integer
Longitude minutes


LongSec
Number
Integer
Longitude seconds


EW
Text
1
East or west longitude


ClasssSym
Text
3
Groupings of deposit types (modified from





    Eckstrand et al. (1995) and Sinclair (1995)


DepType
Text
150
Deposit types (modified from Eckstrand et al.





    (1995) and Sinclair (1995)


Size
Text
2
Size of deposit: G=giant, L=large,





    MS=medium and small


DepAge
Text
50
Geological age of deposit or mineralization


HRAge
Text
50
Geological age of host rock


CM1
Text
25
First commodity


CM2
Text
25
Second commodity


CM3
Text
25
Third commodity


CM4
Text
25
Fourth commodity


CM5
Text
25
Fifth commodity


CM6
Text
25
Sixth commodity


CM7
Text
25
Seventh commodity


CM8
Text
25
Eighth commodity


Remarks
Text
255
Comments on the significance of deposit


GeoComm
Text
255
Brief description of the geology of the deposit


Reference1
Text
150
First reference by author(s) and year


Reference2
Text
150
Second reference by author(s) and year


Reference3
Text
100
Third reference by author(s) and year


Reference4
Text
100
Fourth reference by author(s) and year


Reference5
Text
100
Fifth reference by author(s) and year


Continent
Text
6
Name of continent


Table Name: SWMD-PR  (PRODUCTION AND RESERVES)

FIELDS
DATATYPE
FIELD SIZE
DESCRIPTION


PRNo
Number
Integer
Number of production and reserve data of  a deposit


SMDNo
Number
Integer
Unique identifier number of deposit (mine)


Country
Text
50
Country name


DepName
Text
50
Deposit (mine) name


Cmdty
Text
50
List of commodities


StartMo
Text
15
Month of start of production


StartYear
Text
4
Year of start of production


EndMo
Text
15
Month of end of production


EndYear
Text
4
Year of end of production


SumYear
Text
10
Year of production summary


Product
Text
15
Mine product: ore, concentrate, metal, or mineral


PR
Text
1
Production (P) or reserve (resource) (R)


MTonnes
Number
Double
Metric tonnes of P or R


STons
Number
Double
Short tons of P or R


Cu
Number
Integer
Grade of copper in percentage


Zn
Number
Integer
Grade of zinc in percentage


Pb
Number
Integer
Grade of lead in percentage


Mo
Number
Integer
Grade of molybdenum in percentage


Ni
Number
Integer
Grade of nickel in percentage


Au
Number
Integer
Grade of gold in grams per tonne


Ag
Number
Integer
Grade of silver in grams per tonne


OtherCM1
Text
20
Name of other commodity1


GradeCM1
Number
Integer
Grade of other commodity1


OtherCM2
Text
20
Name of other commodity2


GradeCM2
Number
Integer
Grade of other commodity2


Comments
Text
150
Comments on reserve or production data


RevRef
Text
150
Reference


Continent
Text
6
Name of continent

Abreviations used in the production and reserve data are as follows:





g 

gram





t

tonne





oz

troy ounce





1 oz

31.103 g





lb

pound





ct

carat





M

million





B

billion





Mt

million metric tonnes





Moz.

million ounces





Mct

million carats





Mlb

million pounds





Blb

billion pounds





cu. m

cubic metre





km

kilometre





mi.

mile


Table Name:  REFERENCE


FIELDS
DATATYPE
FIELD SIZE
DESCRIPTION


RefNo
Number
4
Reference number


Authors
Text
200
Name of author(s)


Year
Number
4
Year of publication


Title

Text
255
Title of article, name of publication, name of editors, 




journal, publisher, place, volume, and page(s)

5.  Notes

The Selected World Mineral Deposits Database includes mineral deposits in almost all the countries of the world.  Some deposits in a particular country may be relatively minor compared to similar deposits in other countries, yet are included due to particular geologic and economic significance for the host country.  Countries in the database are grouped into six contintent-based geographic areas: Africa, Asia, Australia and the island countries of the southern and western Pacific (AusPac), Europe, North America (NAm), and South America, Central America, and the Caribbean (SCAm).  It should be noted that several countries have been arbitrarily assigned to different areas in the database rather than where they naturally and geographically belong.  Kalaalliit Nunaat (Greenland), being under Denmark, is included in Europe.  Russia and the Russian Far East are included in Europe.  The countries of the Former Soviet Union are classified in either Europe or Asia.  Countries of the Middle East, including those in the Arabian Peninsula, are included in Asia.  The Philippines and Indonesia are included in the AusPac continental area.

Information on the selected deposits was obtained from the library of the Geological Survey of Canada, from R.V. Kirkham’s main file of geologic data and reports on numerous mineral deposits in most countries of the world, and from individual geologists and scientists who provided their data.  Data were also gathered from geological and scientific publications such as Economic Geology, Mineralium Deposita, The Northern Miner, Mining Journal, other journals and papers, abstracts, reports, and proceedings of various geological conferences around the world.


The information for the deposits includes their geographic location, main commodities, geologic data on mineralization, age, host rock age, their significance and importance to the region, country, and/or world, brief geologic description of the geology of the deposit, and production and reserve data.  However, the information for most of the deposits is incomplete.  


Comments, suggestions, and additional information are welcome.
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