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FOREWORD 
 

 
Over the past 45 years, the IAEA has published numerous publications on different types of uranium 
deposit, their geological characteristics and geographical distribution. In 1995, the IAEA established the 
electronic database World Distribution of Uranium Deposits (UDEPO) and published it in the form of 
an atlas. The following year, the IAEA published information on 582 deposits. UDEPO was revised and 
expanded in 2004 to include new deposits and to provide more detailed information on uranium geology 
and the technical characteristics of the deposits. In 2009, IAEA-TECDOC-1629, World Distribution of 
Uranium Deposits (UDEPO) with Uranium Deposit Classification, was published with data on 
874 uranium deposits.  
 
This publication contains information on 1807 uranium deposits and uses the classification adopted in 
2013. It is a snapshot of UDEPO at the end of 2015, and it also contains summary tables, diagrams and 
figures to illustrate the diversity of uranium deposits. UDEPO is updated continually and is an interesting 
and useful tool for geologists and researchers. To accompany the data available in UDEPO, the IAEA 
will soon publish a worldwide map of uranium deposits. 
 
The IAEA would like to thank the consultants who took part in the maintenance of UDEPO and 
contributed to the reports. The IAEA is also grateful to Member States and partner organizations for 
their generous support in providing experts and data to make the database more comprehensive, and 
acknowledges the contribution made by R.J. Benbow (United Kingdom) for reviewing this publication. 
The IAEA officers responsible for this publication were M. Fairclough and H. Tulsidas of the Division 
of Nuclear Fuel Cycle and Waste Technology. 
 



EDITORIAL NOTE

This publication has been prepared from the original material as submitted by the contributors and has not been edited by the editorial 
staff of the IAEA. The views expressed remain the responsibility of the contributors and do not necessarily represent the views of the 
IAEA or its Member States.

Neither the IAEA nor its Member States assume any responsibility for consequences which may arise from the use of this publication. 
This publication does not address questions of responsibility, legal or otherwise, for acts or omissions on the part of any person.

The use of particular designations of countries or territories does not imply any judgement by the publisher, the IAEA, as to the legal 
status of such countries or territories, of their authorities and institutions or of the delimitation of their boundaries.

The mention of names of specific companies or products (whether or not indicated as registered) does not imply any intention to 
infringe proprietary rights, nor should it be construed as an endorsement or recommendation on the part of the IAEA. 

The authors are responsible for having obtained the necessary permission for the IAEA to reproduce, translate or use material from 
sources already protected by copyrights.

The IAEA has no responsibility for the persistence or accuracy of URLs for external or third party Internet web sites referred to in this 
publication and does not guarantee that any content on such web sites is, or will remain, accurate or appropriate.
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1.  INTRODUCTION 

 

1.1. BACKGROUND 

In 1996, the IAEA published its Guidebook to Accompany IAEA Map: World Distribution of 
Uranium Deposits [1]. This publication, which represented the culmination of a process that began in 
1990, introduced a descriptive uranium deposit classification that further developed the classification 
used in the OECD/Nuclear Energy Agency–IAEA ‘Red Book’. Experts from six countries, as well as 
from the IAEA, collaborated on formulating the deposit classification. These experts also contributed 
information on a total of 582 uranium deposits worldwide and provided summaries of these deposits 
that were incorporated in the Guidebook. At that time, 13 parameters where described, including 
location, status, resources (within a specific resource range, e.g. 1500–5000 tU), average grade (within 
a grade range, e.g. 0.03–0.10% U), geological age, host rock and tectonic setting. 

Provision was also made in the database to record references relating to the deposits themselves and to 
include maps and photos of deposits to the extent possible. To warrant inclusion in the database, a 
deposit must have comprised a minimum resource of at least 500 tU at an average grade of 0.03% U or 
greater. Some exceptions to these guidelines have been allowed in a small number of cases where 
minor deposits occurred near operating or proposed production centres.  

The Guidebook and the database on which it is based have come to be known collectively as UDEPO. 
which derives from Uranium DEPOsits. 

In 2002, the IAEA embarked on an initiative to integrate all nuclear fuel cycle related databases and 
computer simulations in order to improve their accessibility to Member States. Incorporation of the 
UDEPO data into a new structure began in 2003. A web site, which was developed to facilitate 
publication of the database, became available for public access in February 2004. The site has been 
periodically revised on the basis of feedback received from users and on recommendations made by 
consultants. 

A major modification was made to the UDEPO database in 2004. The database was moved to an MS 
SQL relational database server to allow building client–server architecture applications to permit 
multiple users to have simultaneous access to the database. Another advantage of having the database 
located on the server is the capacity to update it continuously, which has facilitated publishing the 
database on the internet. Also in 2004, a web application was developed and made available for public 
access (http://www-nfcis.iaea.org/). 

A consultancy meeting held in 2005 established guidelines for a publication that would update and 
expand on the original Guidebook. In addition to forming part of the IAEA integrated database 
approach, and being therefore readily accessible to Member States, the update was considered to be 
timely, since the uranium industry had witnessed significant changes in the period between the 
inception of the UDEPO process in 1990 and the publication of the Guidebook in 1996 [1].  

As of 2000, the market price, in response to concerns raised about the inadequacy of uranium supply, 
began to increase steadily, reaching a high of US $354/kgU in 2007, before declining to US $221/kgU 
in October 2007 and US $116/kgU at the end of 2009 and increasing to US $162/kgU at the end of 
2010 (Fig. 1). Although spot market prices through 2009–2010 were significantly lower than the highs 
achieved during mid-2007, they nonetheless remained significantly (four- to fivefold) higher than spot 
prices recorded throughout the 1990s.  
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In 2009, IAEA-TECDOC-1629, World Distribution of Uranium Deposits (UDEPO) with Uranium 
Deposit Classification, was published with a list of 874 uranium deposits and the description of a few 
representative deposits [2].  

 

 

FIG. 1. Historical uranium prices (source: The Ux Consulting Company). 
 
 
In 2010, a working group was created by the IAEA to review the various existing classifications and 
propose a new or modified classification that would be adopted internationally. The IAEA geological 
classification, used for instance in the Red Book, dates from 1993 and numerous publications and 
company data have been available following the increase in uranium prices starting in 2005 and the 
flurry of exploration work that followed. This provided a wealth of information on uranium deposit 
geology that has been used to revise the classification [3].  
 
The Fukushima accident in Japan in March 2011 was responsible for a significant decrease in the 
uranium price. By 2015, the price of uranium had stabilized at around US $90–95/kgU, but then 
weakened at the beginning of 2016, attaining a 9-year low of US $68/kgU in July 2016. As a 
consequence, exploration expenditures were cut and few discoveries were announced in the period 
2013–2015. 

The revised classification was officially accepted in 2013 by the IAEA and was presented during 
URAM 2014 [4] with a pending publication [5]. The publication of a comprehensive IAEA report, 
Geological Classification of Uranium Deposits and Description of Selected Examples is planned for 
2018 [6]. The revised classification has been used since the 2014 Red Book [7]. 

At the end of 2014, 1555 uranium deposits were recorded in the UDEPO database. The substantial 
increase from 874 deposits listed in 2009 is due not only to the discovery of about 110 new deposits in 
the intervening years, but also to the listing of deposits identified from the literature (more than 400) 
as well as the inclusion of deposits corresponding to unconventional resources (126 deposits) [3].  
 
In 2015, it was decided to include all deposits with resources of  ≥1 tU in the database.  
 
All numbers in this publication are based on the 1807 deposits recorded in the UDEPO database as of 
December 2015. 
Overview of world uranium resources  
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As of 1 January 2015, total identified resources (reasonably assured resources and inferred resources) 
in the Red Book amounted to 5 718 400 t of uranium metal (tU) in the <US $130/kgU (<US $50/lb 
U3O8) category, a decrease of 3.1% compared with January 2013 [8]. In the highest cost category 
(<US $260/kgU or <US $100/lb U3O8), which was reintroduced in 2009, total identified resources 
amount to 7 641 600 tU, an increase of only 0.1% compared with the total reported in 2013 (Table 1). 
Total identified uranium resources have increased by 0.1% since 2013. The resource base has changed 
very little owing to decreased levels of investment and associated exploration efforts reflecting the 
currently depressed uranium market [8]. 
 
At the 2014 level of uranium requirements, identified resources are sufficient for over 135 years of 
supply for the global nuclear power fleet [8]. 
 
On the basis of the <US $260/kgU cost category, 16 countries with resources >100 000 tU are 
endowed with 93% of the identified global resources (Table 1). The remaining 7% are distributed 
among another 35 countries. For the OECD/NEA, the geographical distribution of uranium resources 
is an important strategic aspect of nuclear energy as regards security of energy supply [7].  
 
 
TABLE 1. WORLD IDENTIFIED RECOVERABLE RESOURCES FOR 2012 AND 2014 (MAJOR 
URANIUM PRODUCING COUNTRIES WITH RESOURCES >100 000 tU) [7, 8] 

Country 
2012 2014 

<US $130/kgU <US $260/kgU <US $130/kgU <US $260/kgU 

Australia 1 706 100 1 798 300 1 664 100 1 780 800 
Kazakhstan 679 300 875 500 745 300 941 600 
Canada 493 900 650 500 509 000 703 600 
Russian Federation 505 900 689 200 507 800 695 200 
Namibia 382 800 455 600 267 000 463 000 
South Africa 338 100 450 800 322 400 449 300 
Niger 404 900 404 900 291 500 411 300 
Brazil 276 100 276 100 276 800 276 800 
China 199 100 199 100 272 500 272 500 
Greenland (Denmark) 0 221 200 0 228 000 
Ukraine 117 700 222 700 115 800 220 700 
Mongolia 141 500 141 500 141 500 141 500 
India 0 119 900 n.a.a 138 700 
United States of America 207 400 472 100 62 900 138 200 
Uzbekistan 91 300 91 300 130 100 130 100 
Czech Republic 1 400 119 300 1 300 119 300 
     
Total countries listed 5 585 500 7 228 700 5 308 000 7 110 600 

World total 
5 902 900 7 635 200 

 

5 718 400 

 

7 641 600 

 
a n.a.: not available. 

 
 
Overview of world uranium production, demand and supply 
 
Production of uranium 
 
Uranium production totalled 59 637 tU in 2013, 56 252 tU in 2014 and 60 514 tU in 2015 from 18 
countries (Table 2, Figs 2–5). Production from France and Germany is essentially derived from site 
rehabilitation and water reprocessing. Global production increased between 2010 and 2015 by 13%, 
mainly due to the increase from Kazakhstan (from 17 803 tU to 23 800 tU). Production from other 
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countries remained stable with only minor changes except for Canada (+36%), which reflected the 
start of mining at Cigar Lake in 2014, and China (+95%). Production from the USA decreased by 50% 
in 2015. 
 
In 2014, production fell to 56 252 tU, owing to the depletion of Ranger 3 in Australia, the low grade of 
ore in Rössing in Namibia and the closure of the Kayelekera mine in Malawi as a result of low 
prevailing uranium prices. Kazakhstan is now, by a considerable margin, the world’s largest producer, 
with a 41% share of global production (Table 3). 
 
 

 
 

FIG. 2. World historical production and consumption of uranium (as of 1 January 2015) [8]. 



 

5 
 

TABLE 2. HISTORICAL URANIUM PRODUCTION AND PRODUCTION FOR 2010–2015 (tU) 
[7–9] 

Country 2010 2011 2012 2013 2014 2015 
Total 

production 

Canada 9 786 9 145 8 999 9 332 9 134 13 325 496 564 
USA 1 660 1 537 1 596 1 835 1 919 1 256 374 896 
Kazakhstan 17 803 19 451 21 317 22 574 23 127 23 800 268 992 
Germany 8 52 50 27 33 0 229 629 
Australia 6 203 5 983 6 991 6 350 5 001 5 672 200 556 
Russian Federation 3 562 2 993 2 872 3 135 2 990 3 055 161 906 
South Africa 583 582 465 540 573 393 160 011 
Niger 4 198 4 351 4 667 4 528 4 057 4 116 139 432 
Uzbekistan 2 400 2 500 2 400 2 400 2 400 2 385 135 891 
Ukraine 850 890 960 1 075 962 1 200 131 198 
Namibia 4 496 3 258 4 495 4 315 3 255 2 993 122 670 
Czech Republic 254 229 228 225 193 155 111 956 
France 7 6 3 5 3 2 80 968 
China 827 885 1 500 1 450 1 500 1 616 39 928 
Democratic Republic 
of the Congo 

      25 600 

Gabon       25 403 
Hungary 1      21 054 
Romania 77 77 90 80 77 77 18 647 
Tajikistan       17 000 
Bulgaria 1      16 358 
India 400 400 385 400 385 385 11 839 
Kyrgyzstan       8 700 
Spain       5 028 
Malawi 670 846 1 101 1 132 369 0 4 222 
Brazil 148 265 231 192 55 40 4 172 
Portugal       3 717 
Argentina       2 582 
Pakistan 45 45 45 41 45 45 1 485 
Madagascar       785 
Belgium       686 
Poland       660 
Mongolia       535 
Slovenia       382 
Sweden       200 
Zambia       86 
Japan       84 
Iran, Islamic Republic 
of 

7 12 24 8 11 35a 101 

Mexico       49 
Finland       30 

World production 53 663 53 494 58 344 59 637 56 252 60 496 2 802 267 

 
a Projected production. 
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FIG. 3. Cumulative uranium production (tU) for the top 20 uranium producing countries up to 2015 
[7–9]. 
 
 
TABLE 3. URANIUM PRODUCING COUNTRIES (tU) FOR 2010–2015 [7–9]  

Country 2010 2011 2012 2013 2014 2015 

Kazakhstan 17 803 19 451 21 317 22 574 23 127 23 800 
Canada 9 786 9 145 8 999 9 332 9 134 13 325 
Australia 5 917 5 983 6 991 6 350 5 001 5 672 

Niger 4 198 4 351 4 667 4 528 4 057 4 116 
Russian Federation 3 562 2 993 2 872 3 135 2 990 3 055 
Namibia 4 496 3 258 4 495 4 315 3 255 2 993 
Uzbekistan 2 400 2 500 2 400 2 400 2 400 2 385 

China 827 885 1 500 1 450 1 500 1 616 
USA 1 660 1 537 1 596 1 835 1 919 1 256 
Ukraine 850 890 960 1 075 926 926 
South Africa 583 582 465 540 573 393 
Malawi 670 846 1 101 1 132 369 0 
India 400 400 385 400 385 385 

Brazil 148 265 231 198 55 40 
Czech Republic 254 229 228 225 193 155 
Romania 77 77 90 80 77 77 

Pakistan 45 45 45 41 45 45 
Germany 8 51 50 27 33 0 
Iran, Islamic Rep. of 7 12 24  8 11 35a 

World production 53 663 52 494 58 344 59 637 56 217 60 531 

 
a Projected production 
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FIG. 4. Proportion of uranium production (%) for 2010–2015 according to country [7–9]. 
 
 

 
 

FIG. 5. Uranium production (tU) for 2010–2015 [7–9]. 
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For several years now, the McArthur River deposit in Canada has been the largest individual producer 
of uranium with outputs of 7356 tU in 2014 and 7354 t in 2015 (equivalent to 12% of world 
production) (Table 4). The only new mines are Cigar Lake (Canada) and Four Mile (Australia). Cigar 
Lake started production at the end of 2014 and produced 4345 t in 2015. It is expected to produce 
6000 tU annually for the next 15 years.  
 
In 2015, about 55% of the uranium was extracted from 42 deposits associated with sandstones, 25% 
from four deposits associated with Proterozoic unconformities and 5% from one deposit within an iron 
oxide breccia complex, Olympic Dam (Australia) (Tables 4 and 5) [3]. During 2014–2015, several 
deposits, all located in sandstones, ceased production: Beverley and Honeymoon (Australia), 
Trekkopje and Azelik (Niger) and Kayelekera (Malawi). 
 
TABLE 4. URANIUM PRODUCTION FOR 2011–2015 ACCORDING TO DEPOSIT (tU) 

Deposit/district Country 2011 2012 2013 2014 2015 Deposit type 

McArthur River Canada 7686 7520 7744 7356 7354 
Proterozoic 
unconformity 

Cigar Lake Canada 0 0 0 131 4345 
Proterozoic 
unconformity 

Olympic Dam Australia 3353 3386 3399 3952 3161 
Polymetallic iron 
oxide breccia 
complex 

Arlit district Niger 2726 3068 2730 2331 2509 Sandstone tabular 

Uchkuduk, Zafarabad, 
Nurabad 

Uzbekistan 2500 2406 2400 2400 2385 Sandstone roll-front 

Inkai 1-2-3 Kazakhstan 1602 1701 2047 1922 2234 Sandstone roll-front 

Moynkum North Kazakhstan 1200 1101 1437 2074 2099 Sandstone roll-front 

Budenovskoye 2 Kazakhstan 2175 2135 2114 2084 2061 Sandstone roll-front 

South Inkai 4 Kazakhstan 1548 1870 2030 2002 2055 Sandstone roll-front 

Tortkuduk Kazakhstan 2608 2661 2563 2035 2010 Sandstone roll-front 

Priargunsky 
Russian 
Federation 

2191 2001 2133 1970 1977 Volcanic-related 

Langer Heinrich Namibia 1419 1957 2098 1947 1937 Surficial 

Central Mynkuduk Kazakhstan 1250 1622 1800 1790 1847 Sandstone roll-front 

Ranger  Australia 2240 3146 2510 988 1700 
Proterozoic 
unconformity 

Budenovskoye 1–3 4 
(Akbastau) 

Kazakhstan 740 1203 1495 1594 1642 Sandstone roll-front 

Eagle Point Canada 1463 1479 1587 1602 1621 
Proterozoic 
unconformity  

Benxi, Chongyi, 
Fuzhou, Lantian, 
Menghi Shaogan, 
Yining 

China 885 1500 1450 1500 1616 

 
Sandstone roll-front, 
Granite-related, 
Volcanic-related 
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Deposit/district Country 2011 2012 2013 2014 2015 Deposit type 

Akouta Niger 1548 1507 1508 1501 1607 Sandstone tabular 

Kharasan 2 Kazakhstan 200 611 850 1135 1400 Sandstone roll-front 

 
Michurinskoye, 
Vatutinskoye Ukraine 890 960 1075 926 1200 Metasomatite 

Kanjugan (Kainar) Kazakhstan 500 575 1129 1174 1192 Sandstone roll-front 

Uvanas 

East Minkuduk 

Moinkum South 

Kazakhstan 300 215  

1154b 1154b 

Sandstone roll-front 

Kazakhstan 1029 1019 1192b Sandstone roll-front 

Kazakhstan 500 403  Sandstone roll-front 

Kharasan 1 Kazakhstan 427 582 752 858 1110 Sandstone roll-front 

Rössing Namibia 1822 2290 2031 1308 1057 Intrusive anatectic 

Akdala Kazakhstan 1114 1095 1020 1007 1019 Sandstone roll-front 

West Minkuduk Kazakhstan 841 1003 1000 870 1000 Sandstone roll-front 

Karamurun N–S Kazakhstan 1000 1014 1000 941 948 Sandstone roll-front 

Zarechnoye Kazakhstan n.a.a 942 931 876 826 Sandstone roll-front 

Four Mile Australia 0 0 186 640 793 Sandstone tabular 

Irkol Kazakhstan 657 715 711 700 750 Sandstone roll-front 

Dalur 
Russian 
Federation 

536 529 562 578 590 
Sandstone basal 
channel 

Smith Ranch–Highland USA 540 423 646 815 556 Sandstone roll-front 

Khiagda 
Russian 
Federation 

266 332 440 442 488 
Sandstone basal 
channel 

Semizbai Kazakhstan 400 509 506 400 453 
Sandstone basal 
channel 

Vaal Rivers South Africa 582 465 531 504 346 
Palaeo quartz-pebble 
conglomerate 

Singhbhum Belt (7 
deposits) 

India 400 385 400 385 385 Metamorphite 

Lost Creek USA 0 0 51 211 280 Sandstone roll-front 

Rozna 
Czech 
Republic 

229 228 225 193 155 Metamorphite 

Crow Butte–North 
Butte 

USA 296 301 272 227 152 Sandstone roll-front 

White Mesa mill USA 389 487 388 362 114 
Sandstone, Breccia 
pipe 

Nichols Ranch USA 0 0 0 77 105 Sandstone roll-front 
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Deposit/district Country 2011 2012 2013 2014 2015 Deposit type 

Crucea-Botusana Romania 77 90 80 77 77 Metamorphite 

Ezulwini-Cooke South Africa 34 0 0 69 47 
Palaeo quartz-pebble 
conglomerate 

Dera Ghazi Khan 
district 

Pakistan 45 45 41 45 45 Sandstone tabular 

Willow Creek USA 83 239 389 217 45 Sandstone roll-front 

Lagoa Real Brazil 265 231 198 231 40 Metasomatite 

Palangana–Goliad–
Hobson 

USA 158 56 75 10 4 Sandstone roll 

Combined remediation 
sites 

France 6 3 5 3 2 Water reprocessing 

Stepnogorsk Kazakhstan 380 380 550 n.a. n.a. Metamorphite, 

Beverley Australia 390 459 188 21 0 
Sandstone basal 
channel 

Kayelekera Malawi 670 1102 1132 369 0 Sandstone tabular 

Azelik Niger 64 96 290 225c 0 Sandstone tabular 

Trekkopje Namibia 0 251 186 0 0 Surficial 

Honeymoon Australia 0 136 123 0 0 Sandstone roll-front 

Alta Mesa USA 140 106 77c 0 0 Sandstone roll-front 

Combined remediation 
sites 

Germany 51 50 27 33 0  

Total  53 394 58 244 59 637 56 217 60 496  

 

a n.a.: not available. 
b.includes Uvanas and Moinkum South data 
c Estimated value, owing to a lack of specific data. 
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TABLE 5. PROPORTION OF URANIUM PRODUCED ACCORDING TO DEPOSIT TYPE 

Deposit type 
2012 

production 
(tU) 

(%) 
Number of 
depositsa 

2013 
production 

(tU) 
(%) 

Number of 
depositsa 

Sandstone 33 457a 57 46a 34 425a 58 46a 

Proterozoic unconformity 12 145 21 3 11 841 20 4 

Polymetallic iron oxide breccia 
complex 

3386 6 
1 3399 5.5 1 

Volcanic-related 2200a 4 3a 2133a 3.5 3a 

Surficial 1957 3.5 2 2098 3.5 2 

Intrusive anatectic 2290 4 1 2031 3.5 1 

Metasomatite 1191 2 3 1273 2 3 

Metamorphite 703 1.2 4a 1255a 2 4a 

Palaeo quartz-pebble conglomerate 465 0.8 1 540 1 1 

Granite-related 400a 0.7 2a 400a 0.7 2a 

Collapse breccia pipe 50a  1 40a  1 

Remediation 53   32   

Total 58 244 100 61 59 637 100 62 

Deposit type 
2014 

production 
(tU) 

(%) 
Number of 
depositsa 

2015 
production 

(tU) 
(%) 

Number of 
depositsa 

Sandstone 32 977a 59 45a 33 519 55 42a 

Proterozoic unconformity 10 077 18 4 15 020 25 4 

Polymetallic iron oxide breccia 
complex 

3952 7 
1 3161 5 1 

Volcanic-related 2420a 4.5 7a 2427a 4 7a 

Surficial 1947 3.5 1 1937 3 1 

Metasomatite 1277 2.5 4 1360 2 4 

Metamorphite 1150a 2 5a 1120a 2 5a 

Intrusive anatectic 1308 2.5 1 1057 1.5 1 

Granite-related 500a 1 5a 500a 1 5a 

Palaeo quartz-pebble conglomerate 573 1 1 393 0.5 1 

Collapse breccia pipe 0   0   

Remediation 36   2   

Total 56 217 100 74 60 496 100 71 

a Owing to the lack of precise data for some countries, the uranium production figure and the number of 
producing deposits may not be exact for some types of deposit. 
 
 
Open pit (13%) and underground mining (30%) accounted for 43% of global production in 2015. The 
increase from 41% to 43% is due to production from the Cigar Lake operation. Most of the ISL 
production comes from Kazakhstan. Co-product and by-product recovery from copper and gold 
operations (7.5%) and from other unconventional methods (0.6%) accounted for most of the remaining 
8.1% (Table 6) [4].  
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TABLE 6. PROPORTION OF WORLD PRODUCTION FOR 2008–2015 ACCORDING TO 
PRODUCTION METHOD [8] 

Production method 
2008 
(%) 

2009 
(%) 

2010 
(%) 

2011 
(%) 

2012 
(%) 

2013 
(%) 

2014 
(%) 

2015 
(%) 

Open pit 27.3 25.5 20.5 17.5 21 19.5 14 13 

Underground 32.0 32.5 30 28.5 26 26.5 27 30 

In situ leaching 29.5 34 42 44.5 45 47 51 49 

Co-product/by-product 8.9 7.3 5.3 7.1 6.6 7 7.5 7.5 

Heap leaching 2.3 0.7 0.7 0.7 0.4 0.3 0.5 0.6 

 
 
Demand and supply 
 
Of the 48 Japanese reactors that ceased operation as a consequence of the Fukashima accident, only 
two have restarted. The 2015 world uranium requirement was 66 883 t U, exceeding 2015 uranium 
production of 60 496 tU by 11% [10].  
 
The currently defined uranium resource base is more than sufficient to meet projected high case 
uranium demand through 2035, but achieving this will depend upon timely investments being made, 
given the typically long lead times required to transform resources in the ground into refined uranium 
ready for nuclear fuel production. Other concerns impacting mine development include geopolitical 
factors, technical challenges, increasing expectations of governments that permit uranium mining and 
other issues facing producers in specific cases [8]. 
 
 
1.2. OBJECTIVE 

The objective of this report is: 
 

(a) To present and describe the UDEPO database with the modifications made since 2009; 
(b) To list the 1807 deposits present up to December 2015 using the new IAEA classification;  
(c) To utilize the UDEPO database to create summary tables, diagrams, statistics. 

 
1.3. SCOPE 

The document incorporates information up and and including the 2009 version [2], as well as 
expanding the information up to the end of 2015.  It presents a preliminary statistical and 
tabular analysis of the data for the first time, with a view to ensuring that the data is robust 
enough to serve as a basis for more sophisticated analysis in the future.  

1.4. STRUCTURE 

Because of the long and complex evolution of the database, with growth of date being highly 
variable, a detailedhistory is presented for the purposes of preserving historical 
documentation.  In contrast to the 2009 exdition, only an overview of the deposit 
classification is presented to provide context for the data structure. It is intended that a far 
more detailed explanation of the deposit classification will be published separately. This 
overview is supported by a detailed explanation of the structure of the database, in order for 
the user to better understand the nature of the data as a form of metadata. Furthermore, some 
basic graphical representations of the statistical and spatial distribution of the database is 
presented for the first time. 
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2.  IAEA 2013 URANIUM DEPOSITS CLASSIFICATION 

 
According to the Red Book, a uranium deposit is defined as a mass of naturally occurring mineral 
assemblages from which uranium has been or could be exploited at present or in the future [8]. For the 
purposes of classification and for the UDEPO database this definition has been broadened to include 
any identified geological concentration of uranium resource regardless of the tonnage or the grade.  
 
 
2.1.  CLASSIFICATION OF URANIUM DEPOSITS 

 
Fifteen types of deposits have been retained in the new IAEA classification scheme [3–5]. In contrast 
to the ordering of previous IAEA classifications, the economic parameter has not been taken into 
account. Instead, they are listed in a geologically meaningful order from deep, primary magmatic 
deposits to sedimentary and surficial deposits (Fig. 6) [3]. The 15 types are as follows: 

1. Intrusive; 
2. Granite-related; 
3. Polymetallic iron oxide breccia complex; 
4. Volcanic-related; 
5. Metasomatite; 
6. Metamorphite; 
7. Proterozoic unconformity; 
8. Collapse breccia pipe; 
9. Sandstone; 
10. Palaeo quartz-pebble conglomerate; 
11. Surficial;  
12. Lignite–coal; 
13. Carbonate; 
14. Phosphate; 
15. Black shale. 

 

 

FIG. 6. Position of uranium deposit types with respect to the main fractionation processes. The types 
of uranium-rich magma are: PAk: peralkaline, HKCa: high K calc-alkaline, Pal: peraluminous [11]. 
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A total of 1807 records were listed in the database at end of 2015 (Table 7) (Figs 7 and 8(a) and (b)). 

 

 

FIG. 7. Number of deposits according to types and subtypes (UDEPO 2015). Subtypes with fewer than 
five deposits and unspecified deposit types are not shown. 
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TABLE 7. NUMBER OF DEPOSITS FOR EACH DEPOSIT TYPE AND SUBTYPE (UDEPO 2015) 

Type of deposit 
Number of 

deposits 
Subtype 

Number of 
deposits 

1.  Intrusive 89 
1.1. Anatectic 
1.2. Plutonic 

55 
34 

2.  Granite-related 277 
2.1. Endogranitic 
2.2. Perigranitic 

206 
59 

3.  
Polymetallic iron oxide 
breccia complex 

15  15 

4.  Volcanic-related 138 
4.1. Stratabound 
4.2. Structure-bound 
4.3. Volcano-sedimentary 

18 
88 
16 

5.  Metasomatite 78 
5.1. Na-metasomatite 
5.2. K-metasomatite 
5.3. Skarn 

54 
17 
5 

6.  Metamorphite 111 
6.1. Stratabound 
6.2. Structure-bound 
6.3. Marble-hosted 

6 
95 
9 

7.  Proterozoic unconformity 103 
7.1. Unconformity-contact 
7.2. Basement-hosted 
7.3. Stratiform fracture-controlled 

39 
59 
4 

8.  Collapse breccia pipe 17  17 

9.  Sandstone 662 

9.1. Basal channel 
9.2. Tabular 
9.3. Roll-front 
9.4. Tectonic-lithologic 
9.5. Mafic dykes/sills 

78 
306 
243 
24 
8 

10.  
Palaeo quartz-pebble 
conglomerate 

88 
10.1. U-dominant 
10.2. Au-dominant 

26 
62 

11.  Surficial 77 

11.1. Peat-bog 
11.2. Fluvial valley 
11.3. Lacustrine–playa 
11.4. Pedogenic/fracture fill 

5 
33 
24 
3 

12.  Lignite–coal 35 
12.1. Stratiform 
12.2. Fracture-controlled 

28 
1 

13.  Carbonate 10 
13.1. Stratabound 
13.2. Cataclastic 
13.3. Palaeokarst 

1 
8 
1 

14.  Phosphate 57 
14.1. Organic phosphorite 
14.2. Phosphorite 
14.3. Continental phosphate 

7 
45 
5 

15.  Black shale 50 
15.1. Stratiform 
15.2. Fracture-controlled 

31 
19 

   
Unknown 53 

  1807  1807 
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FIG. 8(a).  Location map of the 1807 uranium deposits listed in UDEPO 2015. 
 
 

 
 

FIG. 8(b).  Grade–tonnage relationship of the 1807 uranium deposits listed in UDEPO 2015. 
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2.2.  DETAILED IAEA CLASSIFICATION OF TYPES, SUBTYPES AND CLASSES 

Within the 15 deposit types defined, 36 subtypes and 14 classes have been retained. Most subtypes and 
classes are those defined by Dahlkamp [12] with minor modifications and additions. For each type, 
subtype and class, typical deposit examples are listed.  

The geological classification is also presented in a future IAEA report [5] with the description of 50 
selected representative deposits. 

Type 1. Intrusive: 
 

Subtype 1.1. Anatectic: pegmatite–alaskite (Rössing, Namibia; Bancroft District, Canada); 
Subtype 1.2. Plutonic: 

Class 1.2.1. Quartz monzonite (Bingham Canyon, USA; Chuquicamata, Chile); 
Class 1.2.2. Peralkaline complex (Kvanefjeld, Greenland; Poços de Caldas, Brazil); 
Class 1.2.3. Carbonatite (Palabora, South Africa; Catalão, Brazil). 

 
Type 2. Granite-related: 
 

Subtype 2.1. Endogranitic (La Crouzille District, France; Xiazhuang District, China); 
Subtype 2.2. Perigranitic (Pribram region, Czech Republic; Niederschlema–Alberoda, Germany). 

 
Type 3. Polymetallic iron oxide breccia complex (Olympic Dam, Australia). 
 
Type 4. Volcanic-related: 
 

Subtype 4.1. Stratabound (Dornod No. 7 ore zone, Mongolia; Maureen, Australia); 
Subtype 4.2. Structure-bound (Streltsovskoye–Antei, Russian Federation; Kuriskova, Slovakia); 
Subtype 4.3. Volcano-sedimentary (Anderson, USA; Sierra Pintada District, Argentina). 

 
Type 5. Metasomatite: 
 

Subtype 5.1. Na-metasomatite: 
Class 5.1.1. Granite derived (Kirovograd District, Ukraine; Lagoa Real, Brazil; Coles Hill, 

USA); 
Class 5.1.2. Metasediment–metavolcanic derived (Krivoy Rog District, Ukraine; Michelin, 

Canada); 
 

Subtype 5.2. K-metasomatite (Elkon District, Russian Federation); 
Subtype 5.3. Skarn (Mary Kathleen, Australia; Tranomaro, Madagascar). 

 
Type 6. Metamorphite: 
 

Subtype 6.1. Stratabound (Forstau, Austria; Nuottijarvi, Finland); 
Subtype 6.2. Structure-bound: 

Class 6.2.1. Monometallic veins (Schwartzwalder, USA; Ace-Fay-Verna, Canada; Rozna, 
Czech Republic); 

Class 6.2.2. Polymetallic veins (Shinkolobwe, Democratic Republic of Congo; Port Radium, 
Canada; Jaduguda, India); 

Class 6.2.3. Marble-hosted phosphate (Itataia, Brazil; Zaozernoye, Kazhakstan). 
 

Type 7. Proterozoic unconformity: 
 

Subtype 7.1. Unconformity-contact (Cigar Lake, Key Lake, McArthur River, Canada); 
Subtype 7.2. Basement-hosted (Jabiluka, Ranger, Australia; Eagle Point, Millennium, Canada); 
Subtype 7.3. Stratiform fracture-controlled (Lambapur, Chitrial, India). 
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Type 8. Collapse breccia pipe (Arizona Strip, USA). 
 
Type 9. Sandstone: 
 

Subtype 9.1. Basal channel (Dalmatovskoye, Russian Federation; Beverley, Australia); 
Subtype 9.2. Tabular (Arlit District, Niger; Ambrosia Lake District, USA): 

Class 9.2.1. Continental fluvial, U associated with intrinsic reductant (Arlit type, Niger); 
Class 9.2.2. Continental fluvial, U associated with extrinsic humate (Grants type, USA); 
Class 9.2.3.  Continental fluvial vanadium–uranium (Salt Wash-type, USA); 

Subtype 9.3. Roll-front (Wyoming, USA; Chu-Sarysu Basin, Kazakhstan): 
Class 9.3.1. Continental basin, U associated with intrinsic reductant (Wyoming type, USA); 
Class 9.3.2. Continental to marginal marine, U associated with intrinsic reductant (Chu-

Sarysu type, Kazakhstan); 
Class 9.3.3. Marginal marine, U associated with extrinsic reductant (South Texas type, USA); 

Subtype 9.4. Tectonic-lithologic (Lodève Basin, France; Franceville Basin, Gabon); 
Subtype 9.5. Mafic dykes/sills in Proterozoic sandstone (Westmoreland District, Australia). 
 

Type 10. Palaeo quartz-pebble conglomerate: 
 

Subtype 10.1. U-dominant (Elliot Lake District, Canada); 
Subtype 10.2. Au-dominant (Witwatersrand Basin, South Africa). 
 

Type 11. Surficial: 
 

Subtype 11.1. Peat-bog (Kamushanovskoye, Kyrgyzstan; Flodelle Creek, USA);  
Subtype 11.2. Fluvial valley (Yeelirrie, Australia; Langer Heinrich, Namibia); 
Subtype 11.3. Lacustrine–playa (Lake Maitland, Lake Way, Australia); 
Subtype 11.4. Pedogenic and fracture fill (Beslet, Bulgaria). 
 

Type 12. Lignite–coal: 
  
Subtype 12.1. Stratiform (Koldzhat, Kazakhstan; Williston Basin, USA); 
Subtype 12.2. Fracture-controlled (Freital, Germany; Turakavak, Kyrgyzstan). 
 

Type 13. Carbonate: 
 
Subtype 13.1. Stratabound (Tumalappalle, India); 
Subtype 13.2. Cataclastic (Mailuu-Suu, Kyrgyzstan; Todilto District, USA); 
Subtype 13.3. Karst (Sanbaqi, China; Tyuya-Muyun, Kyrgyzstan). 
 

Type 14. Phosphate: 
  
Subtype 14.1. Organic phosphorite (Mangyshlak Peninsula, Kazakhstan; Ergeninsky region, 

Russian Federation); 
Subtype 14.2. Minerochemical phosphorite (Phosphoria Formation and Florida Land Pebble 

District, USA; Gantour, Morocco); 
Subtype 14.3. Continental phosphate (Bakouma District, Central African Republic). 
 

Type 15. Black shale: 
  
Subtype 15.1. Stratiform (Ranstad and MMS Vicken, Sweden; Chattanooga Shale Formation, 

USA); 
Subtype 15.2.  Fracture-controlled (Ronneburg District, Germany; Dzhantuar, Uzbekistan). 
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2.3.  GEOLOGICAL DESCRIPTION OF TYPES, SUBTYPES AND CLASSES 

The location of uranium deposits for the 15 types is presented in Figs 9(a)–23(a). Also, the grade–
tonnage scatterplots for each type of deposit are presented in Figs 9(b)–23(b) for the 1782 deposits 
with known or estimated resources. 
 
Type 1: Intrusive deposits (Figs 9(a) and (b)) 
 
Deposits included in this category are hosted by intrusive rocks of many different petrological 
compositions (granite, pegmatite, monzonite, peralkaline syenite and carbonatite). Two principal 
subtypes are recognized: (i) intrusive anatectic deposits associated with partial melting processes 
(Rössing and Rössing South, Namibia, and deposits in the Bancroft area, Canada) and (ii) intrusive 
plutonic deposits related to magmatic differentiation. Examples of this latter type include the uranium 
occurrences in the porphyry copper deposits of Bingham Canyon and Twin Buttes (USA), the 
Kvanefjeld deposit (Greenland) and the Palabora carbonatite complex (South Africa) [2]. 
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FIG. 9(a). World distribution of intrusive deposits (Type 1). 
 
 

 
 

FIG. 9(b). Grade–tonnage relationship of intrusive deposits (Type 1). 
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Type 2: Granite-related deposits (Figs 10(a) and (b)) 
 
Deposits related to granite include (i) true veins comprising ore and gangue minerals and hosted in 
granite or adjacent (meta-) sedimentary rocks and (ii) disseminated mineralization in granite occurring 
as episyenite bodies. Uranium mineralization occurs within, at the contact with or peripheral to the 
intrusion. In Europe’s Hercynian Belt and in other parts of the world, these deposits are generally 
associated with large, peraluminous two mica granite complexes (leucogranites). Resources range 
from small to large and grades vary from low to high [7]. Two subtypes are distinguished based on 
their spatial setting with respect to the granitic pluton and country rocks, endogranitic deposits and 
perigranitic deposits. 
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FIG. 10(a). World distribution of granite-related deposits (Type 2). 
 
 

 
 

FIG. 10(b). Grade–tonnage relationship for granite-related deposits (Type 2). 
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Type 3: Polymetallic iron oxide breccia complex deposits (Figs 11(a) and (b)) 
 
This type of deposit has been attributed to a broad category of iron oxide–copper–gold deposits from 
around the world. Olympic Dam (Australia) is the only known example of this type with a significant 
by-product uranium resource. The deposit hosts the world’s largest uranium resource with more than 2 
000 000 tU at low grade (230 ppm U). Deposits of this type occur in haematite-rich granitic breccias 
(Olympic Dam, Gawler Craton) or in metasedimentary–metavolcanic breccias (Salobo and Sossego, 
Carajas District, Brazil) and contain low grade disseminated uranium in association with copper, gold, 
silver and rare earth elements. They are also called IOCG-U deposits (iron oxide, copper, gold and 
uranium) [2, 3, 7]. 
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FIG. 11(a). World distribution of polymetallic iron oxide breccia complex deposits (Type 3). 
 
 

 
 

FIG. 11(b). Grade–tonnage relationship for polymetallic iron oxide breccia complex deposits (Type 3). 
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Type 4: Volcanic-related deposits (Figs 12(a) and (b)) 
 
Uranium deposits of this type are hosted within or near volcanic calderas that are either filled with 
mafic to felsic lavas or, more commonly, pyroclastic rocks and intercalated clastic sediments [3, 7]. 
Uranium mineralization is preferentially controlled by structures such as veins and stockworks 
(structure-bound deposits), but also appear as disseminations and impregnations in permeable flows 
and volcanoclastic sediments (stratabound deposits). This mineralization occurs at several 
stratigraphic levels within the volcanic and sedimentary units and may extend well into the underlying 
basement. Uranium minerals (pitchblende, coffinite, U6+ minerals and less commonly brannerite) are 
associated with molybdenum-bearing sulphides and pyrite. Other anomalous elements include Ag, As, 
Bi, Li, Pb, Sb, Sn and W. Associated gangue minerals consist of violet coloured fluorite, carbonates, 
baryte and quartz. The most significant deposits are located within the Streltsovska caldera in the 
Russian Federation. Other examples are known in China (Xiangshan district), Mexico (Peña Blanca 
district), Mongolia (Dornod and Gurvanbulag districts), Peru (Macusani district) and the USA 
(McDermitt caldera).  Uncommon volcano-sedimentary deposits consist of peneconcordant, low 
grade carbonaceous lacustrine sediments with a tuffaceous component (Anderson Mine, USA) [3, 7].  
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FIG. 12(a). World distribution of volcanic-related deposits (Type 4). 
 
 

 
 

FIG. 12(b). Grade–tonnage relationship for volcanic-related deposits (Type 4). 
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Type 5: Metasomatite deposits (Figs 13(a) and (b)) 
 
Deposits of this type are generally confined to Precambrian Shields (an exception being Coles Hill, 
USA) in orogenic belts affected by intense Na-metasomatism or K-metasomatism which produced 
albitized or illitized rocks along deeply rooted fault systems. In Ukraine, these deposits are hosted 
within a variety of basement rocks, including granite, migmatite, gneiss and ferruginous quartzite, 
which were transformed into albitite, aegirinite, alkali amphibolite, as well as carbonate and 
ferruginous rocks. The principal uranium phases are uraninite, brannerite and other Ti–U-bearing 
minerals, pitchblende, coffinite and hexavalent uranium minerals [3, 7]. The resources range from 
medium to very large. Examples include the Valhalla (Australia), Espinharas and Lagoa Real (Brazil), 
Michelin (Canada), Lianshanguan (China), Kurupung (Guyana), deposits of the Elkon district 
(Russian Federation), Michurinskoye, Vatutinskoye, Severinskoye, Zheltorechenskoye, 
Novokonstantinovskoye deposits (Ukraine), Coles Hill (USA), and several small deposits in the 
Arjeplog region of northern Sweden. Three subtypes of metasomatite deposits are distinguished on the 
basis of protolith lithology and type of metasomatism: Na-metasomatite, K-metasomatite and skarn 
[3].          
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FIG. 13(a). World distribution of metasomatite deposits (Type 5). 
 
 

 

FIG. 13(b). Grade–tonnage relationship for metasomatite deposits (Type 5). 
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Type 6: Metamorphite deposits (Figs 14(a) and (b)) 
 
These deposits consist of disseminations, impregnations, veins and shear zones within metamorphic 
rocks of various ages which have no relation to granitic intrusions. These deposits are highly variable 
in terms of size, resource and grade. Three subtypes are recognized: (i) stratabound deposits, which 
are uncommon (Forstau, Austria; Nuottijarvi and Lampinsaari, Finland), (ii) structure-bound 
deposits which are well represented (Ace–Fay–Verna and Port Radium, Canada; Shinkolobwe, 
Democratic Republic of the Congo; Jaduguda, India; Kamyshevoye, Kazakhstan; Schwartzwalder, 
USA) and (iii) marble-hosted phosphate deposits (Itataia, Brazil; Zaozernoye, Kazakhstan) [3, 7]. 
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FIG. 14(a). World distribution of metamorphite deposits (Type 6). 
 
 

 
 

FIG. 14(b). Grade–tonnage relationship for metamorphite deposits (Type 6). 

0 10,0005,000 Kilometers



 

31 
 

Type 7: Proterozoic unconformity deposits (Figs 15(a) and (b)) 
 
Unconformity deposits are associated with, and occur immediately below, above or spanning, an 
unconformable contact that separates Archean–Palaeoproterozoic crystalline basement from overlying, 
red bed clastic sediments of Proterozoic age. In most cases, the basement rocks immediately beneath 
the unconformity are strongly haematized and exhibit clay alteration, possibly as a result of 
palaeoweathering and/or diagenetic or hydrothermal alteration. Deposits consist of pods, veins and 
semi-massive replacements comprising mainly pitchblende. Strong quartz dissolution is generally 
associated with these deposits. They occur  in two major districts: the Athabasca Basin (Canada) and 
the Pine Creek Orogen (Australia). The Proterozoic unconformity deposits include three subtypes of 
variable importance: (i) unconformity-contact deposits, which all occur in the Athabasca Basin 
(Canada), (ii) basement-hosted deposits (Kintyre, Jabiluka and Ranger, Australia; Millennium and 
Eagle Point in the Athabasca Basin, and Kiggavik and Andrew Lake in the Thelon Basin (Canada) and 
(iii) stratiform structure-controlled deposits (Chitrial and Lambapur, Cuddapah Basin, India) [3, 7].  
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FIG. 15(a). World distribution of Proterozoic unconformity deposits (Type 7). 
 
 

 

FIG. 15(b). Grade–tonnage relationship for Proterozoic unconformity deposits (Type 7). 

0 10,0005,000 Kilometers



 

33 
 

Type 8: Collapse breccia pipe deposits (Figs 16(a) and (b)) 
 
Deposits in this group occur in sedimentary basins within cylindrical, vertical pipe shaped dissolution 
cavities (karst) developed in underlying carbonate strata which have subsequently been filled with 
collapsed fragments from overlying lithological units [2, 3]. The uranium is concentrated as primary, 
tetravalent uranium minerals, mainly pitchblende, in the permeable breccia matrix and in the arcuate 
ring-fracture zone surrounding the pipe. The pitchblende is generally associated with numerous 
sulphide and oxide minerals containing Ag, As, Co, Cu, Fe, Pb, Mo, Ni, Se, V and Zn. Examples 
include the deposits of the Arizona Strip, north of the Grand Canyon, and those immediately south of 
the Grand Canyon (USA). Resources are small to medium (300–2500 tU) with relatively high grades 
of about 0.20–0.80% U [2, 3, 7]. 
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FIG. 16(a). World distribution of collapse breccia pipe deposits (Type 8). 
 
 

 
 

FIG. 16(b). Grade–tonnage relationship for collapse breccia pipe deposits (Type 8). 
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Type 9: Sandstone deposits (Figs 17(a) and (b)) 
 
Sandstone hosted uranium deposits occur in medium- to coarse-grained sandstones deposited in 
continental fluvial or marginal marine sedimentary environments. Volcanic ash occurring within the 
sandstone may represent the principal source of the uranium (Lodève, France; Akouta and Arlit, 
Niger; Wyoming, USA). Uranium is precipitated by reduction processes caused by the presence of a 
variety of reducing agents within the sandstone [2, 3, 7]. These reductants include carbonaceous 
material (mainly detrital plant debris), sulphides (pyrite), ferro-magnesian minerals (chlorite), bacterial 
activity, migrated fluids from underlying hydrocarbon reservoirs and others. Sandstone hosted 
uranium deposits can be divided into five main subtypes, with transitional types also occurring [2, 3, 
7]. 
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FIG. 17(a). World distribution of sandstone deposits (Type 9). 
 
 

 

FIG. 17(b). Grade–tonnage relationship for sandstone deposits (Type 9). 
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Subtype 9.1. Basal channel deposits consist of wide channels filled with thick sequences of 
permeable alluvial–fluvial sediments. The uranium is predominantly associated with detrital plant 
debris forming orebodies that display, in plan view, an elongated lens or ribbon-like configuration and, 
in section view, a lenticular or, more rarely, a roll shape [2, 3, 7]. Individual deposits may range in size 
from several hundred tonnes to 20 000 tU, at grades in the range 0.01–3% U. Examples include 
Beverley (Australia) and Dalmatovskoye (Transural region) and Khiagdinskoye (Vitim district) in the 
Russian Federation [2]. 
 
Subtype 9.2. Tabular deposits comprise uranium matrix impregnations that form irregularly shaped 
lenticular masses within reduced sediments. The mineralized zones are generally aligned parallel to 
the depositional trend. Individual deposits may contain several hundred to 150 000 tU at average 
grades of 0.05–0.50% U. Examples of tabular deposits include Hamr-Stráz (Czech Republic); Akouta, 
Arlit and Imouraren (Niger) and those of the Colorado Plateau (USA) [2, 3, 7]. 
 
Subtype 9.3. Roll-front deposits comprise mineralized zones that are convex in shape and aligned 
down the hydrological gradient. The deposits possess diffuse boundaries with reduced sandstone on 
the downslope side and sharp contacts with oxidized sandstone on the upslope side. The mineralized 
zones are elongate and sinuous along strike and perpendicular to the direction of deposition and 
groundwater flow. Resources range from a few hundred to several thousand tonnes of uranium at 
grades averaging 0.05–0.25% U. Examples include Budenovskoye, Tortkuduk, Moynkum, Inkai and 
Mynkuduk (Kazakhstan) and Crow Butte and Smith Ranch (USA) [2, 3, 7]. 
 
Subtype 9.4. Tectonic-lithologic deposits are discordant with the host strata and occur in permeable 
fault zones and adjacent sandstone beds in reduced environments created by the presence of 
hydrocarbons and/or detrital organic matter. Uranium is precipitated in fracture or fault zones that are 
related to tectonic extension. Individual deposits range in size from a few hundred tonnes up to 5000 
tU at average grades of 0.1–0.5% U [2, 3, 7]. Examples include the deposits in the Lodève district 
(France) and in the Franceville Basin (Gabon). 
 
Subtype 9.5. Mafic dykes/sills in Proterozoic sandstones can also host uranium mineralization 
where the mafic dykes and sills are concordant with, or cross-cut, the Proterozoic sandstone 
formations. Deposits may be subvertical and oriented along the dyke’s margins (Matoush, Canada), 
hosted within dykes, or stratabound within the sandstones along lithological contacts with mafic sills 
(Red Tree, Australia). Deposits are small to medium (300–10 000 tU) in size and of low to medium 
grade (0.05–0.40% U) [3, 7].  
 
Type 10: Palaeo quartz-pebble conglomerate deposits (Figs 18(a) and (b)) 
 
Detrital uranium oxide ores are found in palaeo quartz-pebble conglomerates deposited as basal units 
(Elliot Lake district, Canada) or intraformational conglomerates (Witwatersrand Basin, South Africa) 
in braided stream fluvial to lacustrine systems older than 2400–2300 Ma. The conglomerate matrix is 
pyritic and auriferous and other accessory oxide and sulphide minerals are often present in minor 
amounts. Examples include the deposits of the Witwatersrand Basin, South Africa, where uranium is 
produced as a by-product of gold mining, and the deposits in the Blind River/Elliot Lake area of 
Canada [2, 3, 7]. Two economic subtypes are distinguished: 
 

(1) U-dominant deposits: uranium dominant with rare earth elements and thorium (Elliot 
Lake district, Canada); 

(2) Au-dominant deposits: Au with uranium (Witwatersrand Basin, South Africa) 
with/without rare earth elements and thorium.  
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FIG. 18(a). World distribution of palaeo quartz-pebble conglomerate deposit (Type 10). 
 
 

 

FIG. 18(b). Grade–tonnage relationship for palaeo quartz-pebble conglomerate deposits (Type 10). 
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Type 11: Surficial deposits (Figs 19(a) and (b)) 
 
Surficial uranium deposits are broadly defined as young (Tertiary–Recent), near surface uranium 
concentrations in sediments and soils. The largest surficial uranium deposits are found in calcretes 
(calcium and magnesium carbonates). These calcrete hosted deposits mainly occur in valley fill 
sediments along Tertiary drainage channels (Yeelirrie, Australia and Langer Heinrich, Namibia) and in 
lacustrine–playa sediments in areas of deeply weathered, uranium-rich granites (Lake Way, Lake 
Maitland and Centipede, Australia) [2, 3, 7]. Carnotite is the principal uranium mineral. Surficial 
deposits also occur less commonly in peat-bogs (Kamushanovskoye, Kyrgyzstan) and in soils (Beslet, 
Bulgaria). 
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FIG. 19(a). World distribution of surficial deposits (Type 11). 
 
 

 

FIG. 19(b). Grade–tonnage relationship for surficial deposits (Type 11). 
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Type 12: Lignite–coal deposits (Figs 20(a) and (b)) 
 
Elevated uranium contents occur in lignite and coal mixed with mineral detritus (silt, clay), and in 
seams which lie immediately adjacent to carbonaceous mud and silt/sandstone beds [2, 3, 7]. Pyrite 
and volcanic ash contents are high. Lignite–coal seams are commonly interbedded with or overlain by 
felsic pyroclastic rocks. Examples include deposits in the south-western Williston Basin (USA); 
Koldjat and Nizhne Iliyskoe (Kazakhstan); Freital (Germany) and Ambassador (Australia). Two 
subtypes are recognized: (i) stratiform lignite–coal deposits (Williston Basin, USA; Ambassador, 
Australia) and (ii) fracture-controlled lignite–coal deposits (Cave Hills and Slim Buttes, USA; 
Freital, Germany) [3]. 
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FIG. 20(a). World distribution of lignite–coal deposits (Type 12). 
 
 

 
 

FIG. 20(b). Grade–tonnage relationship for lignite–coal deposits (Type 12). 
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Type 13: Carbonate deposits (Figs 21(a) and (b)) 
 
Carbonate deposits are hosted in limestones and dolostones. Mineralization can be syngenetic and 
stratabound or, more commonly, structurally controlled within karsts by fractures, faults and folds [3, 
7]. Three types of carbonate-hosted uranium deposits are recognized: (i) stratabound deposits 
(Tumalappalle, India), (ii) cataclastic deposits (Mailuu-Suu, Kyrgyzstan; Todilto district, USA) and 
(iii) karst deposits (Bentou-Sanbaqi, China; Tyuya-Myuyun, Kyrgyzstan; Pryor Mountains–Little 
Mountains district, USA).   
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FIG. 21(a). World distribution of carbonate deposits (Type 13). 
 
 

 

FIG. 21(b). Grade–tonnage relationship for carbonate deposits (Type 13). 
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Type 14: Phosphate deposits (Figs 22(a) and (b)) 
 
Phosphorite deposits host large uranium resources, of the order of millions of tonnes, but at very low 
grade (0.005–0.015% U).  Examples include the Land Pebble district (USA), Gantour (Morocco) and 
Al-Abiad (Jordan). Uranium can be recovered as a by-product of phosphate production. Three 
subtypes of uranium-bearing phosphate deposits are identified. Minerochemical phosphorite deposits 
are the principal type, consisting of marine phosphorite of continental shelf origin containing syn-
sedimentary, stratiform and disseminated uranium hosted in fine-grained apatite (Land Pebble district 
and Phosphoria Formation, USA). Organic phosphorite deposits comprise organic phosphate, 
including argillaceous marine sediments enriched in uraniferous fish remains (Melovoe, Mangyshlak 
district, Kazakhstan; Ergeninsky region, Russian Federation). Continental phosphate deposits are 
uncommon and known only from the Bakouma district (Central African Republic) [2, 3, 7]. 
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FIG. 22(a). World distribution of phosphate deposits (Type 14). 
 
 

 

FIG. 22(b). Grade–tonnage relationship for phosphate deposits (Type 14). 
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Type 15: Black shale deposits (Figs 23(a) and (b)) 
 
Black shale hosted uranium mineralization includes marine, organic-rich shale and coal-rich pyritic 
shale containing syn-sedimentary, stratiform, disseminated uranium adsorbed onto organic material 
and clay minerals, and fracture-controlled mineralization within or adjacent to black shale horizons. 
Examples include the uraniferous alum shale occurring in Estonia and Sweden, the Chattanooga shale 
(USA), the Chanziping deposit (China) and the Gera-Ronneburg deposit (Germany) [2, 3, 7]. 
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FIG. 23(a). World distribution of black shale deposits (Type 15). 
 
 

 
 

FIG. 23(b). Grade–tonnage relationship for black shale deposits (Type 15). 
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3.  WORLD DISTRIBUTION OF URANIUM DEPOSITS 

 
3.1.  THE UDEPO INFORMATION SYSTEM 

The World Distribution of Uranium Deposits (UDEPO) is an information system detailing the salient 
technical and geological characteristics of uranium deposits worldwide [2, 3, 7]. The UDEPO web 
application is part of the Integrated Nuclear Fuel Cycle Information System (INFCIS1), which is 
designed as a ‘one stop’ resource for provision of technical and statistical information on nuclear fuel 
cycle activities worldwide, as reported to the IAEA. The system includes five databases and one 
computer simulation system published by the IAEA’s Nuclear Fuel Cycle and Materials Section, 
which is part of the Division of Nuclear Fuel Cycle and Waste Technology: 
 

(1) Nuclear Fuel Cycle Information System (NFCIS): Information on the world’s civil 
nuclear fuel cycle facilities, covering all stages of nuclear fuel cycle activities, ranging 
from uranium ore production to spent fuel storage facilities; 

(2) World Distribution of Uranium Deposits Database (UDEPO); 
(3) World Thorium Deposits and Resources (ThDEPO); 
(4) Post-Irradiation Examination Facilities Database (PIE): A database of PIE facilities, 

including transport cask information; 
(5) Minor Actinide Property Database (MADB): A bibliographic database on the 

physicochemical properties of selected minor actinide compounds and alloys; 
(6) Nuclear Fuel Cycle Simulation System (NFCSS): A scenario based simulation system 

to estimate long term nuclear fuel cycle material and service requirements as well as 
material arisings. 

 
INFCIS is available on the publicy accessible web interface (Fig. 24) and is a part of the IAEA’s 
NUCLEUS group of scientific resources2. All INFCIS systems are accessible to the public without any 
special login with the exception of NFCSS, which requires a NUCLEUS single sign on account for 
usage.  
 
The UDEPO database is populated by information provided by several IAEA consultants and data 
available in the public domain. The resource data are currently readily available for publicy traded 
companies through data available in published technical reports. UDEPO, however, includes the total 
resources, which includes both reported resources and past production. The resources data are mainly 
the ‘geological resources’, which take the estimate with the lowest cut-off grade.  
 
Owing to the aggregation of various resource categories and past production as one figure, the 
resources data have only a tenuous relation to the actual economics. Some proportion of the quantities 
could be already produced, yet others may not be produced for the foreseeable future. The aim is to 
determine the total uranium endowment identified for each deposit. Owing to the loose definition of 
resources in an economical sense, and the aggregation of different categories of resources, the actual 
resource figure and the grade for each deposit are not publicy available in UDEPO, but the aggregated 
data can be seen in the summary tables. For individual deposits, only the resource ranges and grade 
ranges are publicy available.  
 

                                                      
1 https://infcis.iaea.org 
2 https://www.iaea.org/scientific-databases 
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FIG. 24. The IAEA’s INFCIS interface. 
 
 
The ‘foundation stones’ of the UDEPO system are the more than 1800 individual deposits for which 
information is available. The system is organized in a relational database format comprising one main 
table and several associated tables. The structured nature of the database allows for filtering and for 
systematic querying of the database. 
 
UDEPO is designed to facilitate retrieval of data sets on various deposit related topics ranging from 
specific information on individual uranium deposits to statistical information on uranium deposits 
worldwide. Data can be searched according to deposit type, operational status and country, using the 
filter options provided (Fig. 25) [2]. 
 
 

 
 

FIG. 25. Example of the list of uranium deposits, arranged alphabetically. 
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Details of individual deposits are grouped into four categories (Fig. 26): 
 

(1) General information; 
(2) Technical information; 
(3) Geological information; 
(4) Images. 

 
 

 
 

FIG. 26. Example of a general information entry for a specific deposit. 
 
 

Statistical summaries of the data are provided in several reports (Fig. 27): 
 

(1) Uranium deposit numbers according to:  
(a) Country and type; 
(b) Country and status; 
(c) Type and total resource range; 
(d) Type and grade range. 

 
(2) Total resources according to: 

(a) Country and type; 
(b) Country and status. 
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FIG. 27. Example of a statistical summary table available in UDEPO. 
 

In addition, country summary reports are also available (Fig. 28). The summary data can be exported 
in spreadsheet format and individual deposit data in PDF format.   
 
 

 
 

FIG. 28. Example of a country report. 
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3.2.  UDEPO DATABASE STRUCTURE AND DATA INCLUDED 

As of December 2015, 1807 deposits and/or districts were listed in the UDEPO database, which is 
primarily a geological database. All deposits/districts with resources greater than 1 tU are included, 
regardless of their grade or status. The economic value of the resource is not taken into consideration 
in its inclusion.  
 
Four main types of data are considered for the database: (i) general data, (ii) geological data, (iii) 
resource data and (iv) mine data. A total of 49 parameters have been selected for inclusion in the 
database (Table 8). 
 
TABLE 8. LIST OF DATA PARAMETERS ENTERED IN THE UDEPO DATABASE 

I. General data II. Geological data III. Resource data IV. Mine data 

1. DepID 10. Uranium province name 26. Resource (tU)a 35. Cumulative production 
(tU) 

2. Country 11. Geological province name 27. Resource range (tU) 36. Production grade (% U) 

3. Deposit name 12. Deposit type 28. Ore tonnage (t) 37. Mined ore tonnage 

4. Synonym names 13. Deposit subtype 29. Grade (% U)a 38. Remaining ore tonnage 

5. Political province 14. Deposit class 30. Grade range (% U) 39. Mining methods 

6. Latitudea 15. Historical background 31. Date of estimate 40. Production centre 

7. Longitudea 16. Regional and local geological 
setting 

32. Type of estimate 41. Milling process 

8. Deposit status 17. Deposit description 33. Source of data 42. Commodities recovered 

9. References 18. Depth to the top of 
mineralization 

34. Description of resources 43. Production period 

 19. Mineralization description  44. Remaining resources 

 20. Elemental association  45. Grade of remaining 
resources 

 21. Stratigraphic host rock age  46. Production costa 

 22. Radiometric host rock age  47. Technical remarks 

 23. Mineralization stratigraphic 
age 

 48. Operator 

 24. Mineralization radiometric 
age 

 49. Ownership 

 25. Metallogenic aspects                                   50. Data entry person a 
 

 
a Data not published.  
 
 
3.3.  DATA DESCRIPTION 

3.3.1. General data 

 
(1) DepID: IAEA reference number in the database. 
(2) Country: Official name of the country. 
(3) Deposit name: Discrete deposits are listed individually. However, in some cases, several 

deposits/orebodies are grouped together under the name of the district. In 2015, 51 of these 
deposits were included in UDEPO (Table 9). These correspond to: 
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 Aggregation of small deposits with no available resource figures. This is mainly the case 
for the USA, which has historical mining districts containing numerous small mines;  

 Large historical districts where deposits are not individually defined (Germany and the 
Czech Republic); 

 Areas where data are not sufficient to identify individual deposits (China and Mongolia). 
The term ‘district’ is also applied to phosphate and black shale resources (USA, Egypt) covering 
very large areas (13 districts).  

(4) Synonym name: Older names/other names. 
(5) Political province. 
(6) Latitude (decimal degree). 
(7) Longitude (decimal degree). 

For historical reasons, coordinates are internally compiled but not published by the IAEA even 
if in most cases they can be found on the internet or published in company reports. For large 
deposits, the central point is used. This is also the case for districts containing several deposits. 
For very large districts, phosphate provinces for example, the central part of the province is 
used. 

(8) Deposit status:  
 Exploration: Refers to a deposit undergoing exploration to define its resource potential. 
 Dormant: Refers to a deposit on which there is no current activity. 
 Development: Refers to a deposit for which project licensing has been largely completed 

and construction is under way. 
 Feasibility study: Refers to a technical evaluation of the economic viability of a deposit for 

extraction, processing and transporation of ore. 
 Operating: Refers to a deposit on which mining and processing are currently under way. 
 Care and maintenance: A deposit which, owing to unfavourable economic conditions, has 

ceased activities. 
 Closed: A deposit where historical production has been undertaken, but where no further 

production activities are anticipated. 
 Depleted: Refers to a deposit from which economic resources have been depleted or mined 

out. 
 Reclamation: Refers to a project where production has ceased and which is in the process 

of rehabilitating mining and processing sites. 
 Reclaimed: Refers to a project in which rehabilitation has been completed and approved by 

regulatory authorities. 
 Unknown: No data are available on the status of the deposit. 

(9) References: Bibliography, web sites, etc. 
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TABLE 9. DISTRICTS LISTED IN UDEPO 2015 

District Country 
Number of 

deposits 
Type of deposit Resources (tU) 

Districts containing several deposits 

Itataia–Santa Quiteria  Brazil 12 Metamorphite 121 800 
Lagoa Real–Caetite  Brazil 10 Metasomatite 100 770 

Bukhovo  Bulgaria 10 Granite-related 10 000 

Eleshnitza  Bulgaria 10 Sandstone 10 000 

Momino–Rakovski  Bulgaria 4 Sandstone 4000 

Guixi  China 3 Volcanic-related 650 

Xiangshan  China 11 Volcanic-related 29 000 

Xiazhuang  China 16 Granite-related 12 000 

Horni Slavkov  Czech Republic 11 Granite-related 2670 

Jachymov  Czech Republic 7 Granite-related 7540 

Pribram  Czech Republic 20 Granite-related 49 225 

Central Erzgebirge  Germany ? Granite-related 2385 

East Erzgebirge  Germany 4 Granite-related 1295 

Johanngeorgenstadt orefield Germany 5 Granite-related 4000 

Niederschlema–Alberoda orefield Germany ? Granite-related 84 658 

Schwarzenberg orefield (small deposits) Germany 13 Granite-related 1446 

West Erzgebirge (small deposits) Germany ? Granite-related 1470 

Ningyo–Toge  Japan 5 Sandstone 2100 

Tono  Japan 4 Sandstone 5400 

Tranomaro  Madagascar >100 Metasomatite 1030 

Los Amoles  Mexico 3 Volcanic-related 1250 

Dornod  Mongolia 12 Volcanic-related 46 000 

Gurvanbulak  Mongolia 7 Volcanic-related 16 100 

Turgen  Mongolia 5 Volcanic-related 5000 

Kowary  Poland ? Granite-related 500 

Dusa Mareb–El Bur  Somalia 15+ Surficial 6400 

Ambrosia Lake  USA 40+ Sandstone 64 970 

Atkinson Mesa  USA 100+ Sandstone 5400 

Bernabe–Montano  USA 3 Sandstone 5770 

Cameron  USA 98 Sandstone 475 

Carrizo Mountains  USA 20+ Sandstone 1095 

Copper Mountain  USA 7 Granite-related 9470 

Cottonwood–Wash  USA 50 Sandstone 400 

Crooks Gap  USA 17+ Sandstone 15 700 

Green River  USA 94 Sandstone 1460 
Inter River  USA 56 Sandstone 830 

La Palangana  USA 8 Sandstone 849 

Lakeview  USA 2+ Volcanic-related 1750 

Lukachukai Mountains  USA 49 Sandstone 1340 

Marysvale  USA 9 Volcanic-related 1115 

Moab  USA 100+ Sandstone 360 

Monument Valley  USA 50+ Sandstone 3900 

Pryor Mountains-Little Mountains USA 13 Carbonate 650 
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District Country 
Number of 

deposits 
Type of deposit Resources (tU) 

Pryor Mountains–Little Mountains  USA 13 Carbonate 650 

Rhode Ranch  USA 5 Sandstone 3200 

Sage Plain  USA 4 Sandstone 1140 

San Raphael Swell  USA 122 Sandstone 1440 

Slick Rock  USA 50+ Sandstone 6045 

Spor Mountains  USA ? Volcanic-related 650 

Todilto  USA 42 Carbonate 2570 

Tompsons  USA 90 Sandstone 470 

White Canyon  USA 120 Sandstone 4560 

Districts containing a single resource 

Tebessa  Algeria  Phosphate 120 000 

Nile Valley  Egypt  Phosphate 118 500 

Red Sea  Egypt  Phosphate 17 000 

Baltoscandian  Estonia  Black shale 5 667 000 

Negev Desert  Israel  Phosphate 33 000 

Tasjo  Sweden  Phosphate 42 300 

Palmyra  
Syrian Arab 
Republic 

 Phosphate 40 000 

Gafsa–Metlaoui  Tunisia  Phosphate 50 000 

Central Florida  USA  Phosphate 225 000 

East Florida  USA  Phosphate 270 000 

North Florida  USA  Phosphate 90 000 

North-east Florida  USA  Phosphate 180 000 
South Florida  USA  Phosphate 100 000 

 
3.3.2. Geological data 

(10) Uranium province name: IAEA provinces. 
 
(11) Geological province name. 
 
(12) Deposit type: IAEA 2013 classification with15 types of deposit [4, 5]: 
 

Type 1:  Intrusive; 
Type 2:  Granite-related; 
Type 3:  Polymetallic iron oxide breccia complex; 
Type 4:  Volcanic-related; 
Type 5:  Metasomatite; 
Type 6:  Metamorphite; 
Type 7:  Proterozoic unconformity; 
Type 8:  Collapse breccia pipe; 
Type 9:  Sandstone; 
Type 10: Palaeo quartz-pebble conglomerate; 
Type 11: Surficial;  
Type 12: Lignite–coal; 
Type 13: Carbonate; 
Type 14: Phosphate; 
Type 15: Black shale. 
 

(13) Deposit subtype: 36 subtypes have been defined (see Section 2.1). 
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(14)  Deposit class: 14 classes have been defined (see Section 2.1). 
 
(15) Historical background: Discovery, exploration work by companies, mining, etc. 
 
(16) Regional and local geological setting. 
 
(17) Deposit description: Shape, dimensions, depth, morphology, etc. 
 
(18) Depth to the top of mineralization. 
 
(19) Mineralization description: Description of the mineralization (geological setting, alteration, 

paragenesis, etc.). 
 
(20) Elemental association: Elements associated with the mineralization. 
 
(21) Stratigraphic host rock age: Eon, era, period, epoch, stage (taken from the International Union 

of Geological Sciences (IUGS) International Chronostratigraphic Chart3) (Fig. 29) [13]. 
 
(22) Radiometric host rock age: Taken from the IUGS International Chronostratigraphic Chart with 

the methodology for age determination (isotopic system, type of analytical technique, in situ 
or global ore, etc.). 

 
(23) Mineralization stratigraphic age: Taken from the IUGS International Chronostratigraphic 

Chart. 
 

(24) Mineralization radiometric age: Taken from the IUGS International Chronostratigraphic Chart 
with the methodology for age determination (isotopic system, type of analytical technique, in 
situ or global ore, etc.). 
 

(25) Metallogenic aspects: Sources of uranium, ore controls, fluid inclusion data, isotopic data, 
models, etc. 

 
 
 

                                                      
3 http://www.geomorph.org/sp/arch/ISChart2009.pdf 
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3.3.3. Resource data 

(26) Resource (tU): Includes all current resource categories plus, eventually, past production. For 
some historical districts (Czech Republic, France, USA, etc.), in many cases only the 
production data are available.  

 
Where resources for a deposit have been estimated at several cut-off grades, those resources at 
the lowest cut-off grade are the ones adopted.  
 
All data are given in metric tonnes of uranium. As an example, A-Cap Resources published 
the resources of the Letlhakane project (Botswana) at several cut-off grades (Table 10). 
UDEPO uses the 100 U3O8 ppm cut-off (85 ppm U) and publishes contained resources of 118 
619 tU (308.1 M lb) at 179 ppm U in the database. A detailed description of the resources is 
presented in column 34 when available. 
 
 

TABLE 10. A-CAP RESOURCES ESTIMATE FOR THE LETLHAKANE PROJECT, BOTSWANA 
[14] 

Cut-off 
(U308 
ppm) 

Total indicated Total inferred Global total 

Mt 
U308 
(ppm) 

Contained 
U308 
(Mlbs) 

Mt 
U308 
(ppm) 

Contained 
U308 

(Mlbs) 
Mt 

U308 
(ppm) 

Contained 
U308 

(Mlbs) 

100 131.9 198 57.5 530.5 215 250.9 662.4 211 308.1 

200 49.4 269 29.4 198.6 319 139.7 248.1 309 168.9 

250 23.4 322 16.6 114.9 390 98.7 138.3 378 115.2 

300 11.3 376 9.4 72.4 458 73.2 83.7 447 82.5 

 
 

(27) Resource range (tU): 
 

1–300 
300–1 000 
1 001–2 500 
2 501–5 000 
5 001–10 000 
10 001–25 000 
25 001–50 000 
50 001–100 000 
100 001–1 000 000 
>1 000 000 
Unknown 

 
(28)  Ore tonnage (t): 
 
(29)  Grade (% U): 
 
(30)  Grade range (% U):  
 

<0.01 
0.01–0.05 
0.05–0.10 
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0.10–0.20 
0.20–0.50 
0.50–1.00 
1.00–5.00 
>5.00 
Unknown 

 
(31) Date of estimate.  
 
(32) Type of estimate: 

 
 Historical; 
 Geological; 
 Compliant (JORC, NI-43-101, etc.); 
 Mine production (no initial resources available); 
 IAEA; 
 Unknown. 
 
In some cases, in the absence of an available official estimate and if the tonnage and the grade 
of the resource are known, the IAEA will calculate a resource (designated ‘IAEA estimate’). 
This case arises mainly for some unconventional resources located in phosphorites, black 
shales, lignite–coal or porphyry copper deposits. 
 

(33) Source of data: Indicates where the resources have been published (company reports, 
publications, presentations, etc.). 

 
(34) Resource description: Provides detailed published figures (inferred, indicated, etc.) with cut-

off grades.  
 

3.3.4. Mine data 

(35)  Cumulative production (tU). 
 
(36)  Production grade (% U). 
 
(37)  Mined ore tonnage (t). 
 
(38)  Remaining ore tonnage (t). 
 
(39)  Mining methods: 
 

 Open pit; 
 Underground; 
 Block and stope (in place) leaching; 
 In situ recovery (ISR) (alkaline, acid); 
 Heap leaching (alkaline, acid); 
 Unknown. 

 
(40)  Production centre. 
 
(41)  Processing method. 
 
(42)  Commodities recovered with uranium. 
 
(43)  Production period. 
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(44)  Remaining resources. 
 
(45)  Grade of remaining resources. 
 
(46)  Production cost.  
 
(47)  Technical remarks. 
 
(48)  Operator. 
 
(49)  Ownership. 

 
(50) Data entry person. 

 
 

3.4.  RESOURCES IN UDEPO 2015 

3.4.1. Conventional and unconventional resources in UDEPO 2015  

Two types of resource are present in the UDEPO database: conventional resources and unconventional 
resources. For the 2014 Red Book [7], conventional resources refer to those that have an established 
history of production and where uranium is a primary product, co-product or an important by-product 
(e.g. from the mining of copper and gold). Unconventional resources refer to very low grade resources 
or those from which uranium is only recoverable as a minor by-product [3, 4].  
 
For UDEPO, which is primarily a geological database, there is no economic connotation. 
Unconventional resources/deposits are those of low to very low grade that are not or cannot be mined 
solely for uranium [3]. Uranium may be extracted as a by- or co-product, unless the price of uranium 
sharply increases. For example, it is technically feasible to extract uranium as the primary product 
from seawater at an estimated cost of around US $260/kgU [15], which is the highest cost category 
considered by the 2014 Red Book [7], and from phosphorite at a cost of US $1300–6000/kgU were the 
uranium the sole product of extraction [16].  
 
Of the 1807 deposits listed in UDEPO, 1688 are conventional resources and 119 are unconventional 
resources (Appendices 1–6). Of these, 25 conventional deposits have no available resource data. In 
addition, 131 deposits have only resource ranges, the exact numbers not being available. For these 
deposits, rather than disregarding them, resources corresponding to half ranges have been used to 
make resource calculations (Table 11). 
 
Total uranium resources listed in UDEPO 2015 amount to 58 159 800 tU, hosted within 1782 deposits 
with known (figures) or estimated (ranges) resources. 
 
Conventional uranium resources amount to 11 846 000 tU, hosted within 1663 deposits with 
known/estimated resources. 
 
Unconventional resources amount to 45 308 000 tU, hosted within 119 deposits with known/estimated 
resources.  
 
 
 
 
 
 
 



62 
 

 
TABLE 11. RESOURCES USED IN UDEPO 2015 FOR DEPOSITS WITH ONLY RESOURCE 
RANGES AVAILABLE (131 DEPOSITS) 

UDEPO resource ranges 
(tU) 

Number of deposits for 
each range 

Deposits with only resource ranges 

Mid-range resource 
(tU) 

Number of deposits 

1–300 198 150 0 
300–1 000 410 650 41 
1 001–2 500 352 1750 36 
2 501–5 000 256 3750 34 
5 001–10 000 210 7500 7 
10 001–25 000 186 17 500 9 
25 001–50 000 84 37 500 3 
50 001–100 000 43 75 000 1 
100 001–1 000 000 33 550 000 0 
>1 000 000 10 1 000 000 0 
Unknown 25   

 1 807  131 

 
 
The breakdown of deposits versus resources and grades is presented in Table 12 and Figs 30 and 31. 
The 10 largest resources (>1 000 000 tU) correspond to unconventional resources.  It can be seen that 
these large tonnage unconventional deposits are dominated by relatively low grades (mainly less than 
0.05% U), and that smaller deposits are dominated by mid- to high grades of uranium. However, the 
highest grade conventional deposits of the Athabasca Basin are most common in the 100 001–1 000 
000 tU range. It can also be seen that, as expected, smaller deposits are more common, with the 
exception of those less than 301 tU. The latter is a feature of lack of data, since most small deposits 
have no resource estimation available or have not been captured in UDEPO. 
 
 
TABLE 12. NUMBER OF DEPOSITS LISTED IN UDEPO 2015 ACCORDING TO RESOURCE 
AND GRADE RANGES 

Resource range 
(tU) 

Number of 
deposits 

Proportion 
(%) 

 
Grade range 

(% U) 
Number of 

deposits 
Proportion 

(%) 

1–300 197 10.9  <0.01 75 4.2 
300–1 000 411 22.7  0.01–0.05 487 27.0 
1 001–2 500 355 19.6  0.05–0.10 442 24.5 
2 501–5 000 258 14.3  0.10–0.20 447 24.7 
5 001–10 000 212 11.7  0.20–0.50 255 14.1 
10 001–25 000 186 10.3  0.50–1.00 47 2.6 
25 001–50 000 80 4.4  1.00–5.00  36 2.0 
50 001–100 000 41 2.3  >5.00 4 0.2 
100 000–1 000 000 31 1.7     
>1 000 000 10 0.6     

Unknown 29 1.6  Unknown 14 0.8 

 1 807 100.0   1 807 100.0 

 
 
 
 
 



 

63 
 

 
 

FIG. 30. Distribution of deposits in terms of grade and tonnage range. 
 
 

 
 

FIG. 31. Proportion of deposits in terms of grade and tonnage range. 
 
 
3.4.2. Resources according to deposit type, subtype and class 

Tables 13 and 14 list the UDEPO uranium resources according to deposit type. The largest resources 
are contained in deposit types with unconventional resources such as deposits associated with 
polymetallic iron oxide breccia complexes, phosphate, lignite–coal and black shale. The most 
important type of deposit as regards conventional resources is the sandstone hosted type containing 
more than 4 million tU, followed by the Proterozoic unconformity type and the palaeo quartz-pebble 
conglomerate type (Fig. 32). It should be noted that for the polymetallic iron oxide breccia complex 
deposits, 85% of the resources are contained within a single deposit: Olympic Dam. 
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TABLE 13. URANIUM RESOURCES ACCORDING TO DEPOSIT TYPE (UDEPO 2015) 

Type of deposit 
Number of 

deposits with 
resources 

UDEPO resources  
(tU)  

Type 1 Intrusive 88 1 894 496 
Type 2 Granite-related 268 478 482 
Type 3 Polymetallic iron oxide breccia complex 15 2 432 923 
Type 4 Volcanic-related 136 663 512 
Type 5 Metasomatite 78 1 023 986 
Type 6 Metamorphite 111 509 847 
Type 7 Proterozoic unconformity 102 1 522 720 
Type 8 Collapse breccia pipe 17 16 217 
Type 9 Sandstone 654 4 365 515 
Type 10 Palaeo quartz-pebble conglomerate 88 2 136 950 
Type 11 Surficial 77 436 470 
Type 12 Lignite–coal 35 7 404 309 
Type 13 Carbonate 9 112 057 
Type 14 Phosphate 56 14 198 525 
Type 15 Black shale 48 20 963 792 

  1 782 58 159 800 

 
 
TABLE 14. DEPOSIT TYPE ACCORDING TO ORDER OF IMPORTANCE (UDEPO 2015) 
 

 
Type of deposit 

Number of 
deposits with 
resources 

UDEPO resources 
(tU)  

Type 15 Black shale 48 20 963 792 
Type 14 Phosphate 56 14 198 525 
Type 12 Lignite–coal 35 7 404 309 
Type 9 Sandstone 654 4 365 515 
Type 3 Polymetallic iron oxide breccia complex 15 2 432 923 
Type 10 Palaeo quartz-pebble conglomerate 88 2 136 950 
Type 1 Intrusive 88 1 894 496 
Type 7 Proterozoic unconformity 102 1 522 720 
Type 5 Metasomatite 78 1 023 986 
Type 4 Volcanic-related 136 663 512 
Type 6 Metamorphite 111 509 847 
Type 2 Granite-related 268 478 482 
Type 11 Surficial 77 436 470 
Type 13 Carbonate 9 112 057 
Type 8 Collapse breccia pipe 17 16 217 

  1 782 58 159 800 

 
Table 15 and Fig. 33 present uranium resources according to deposit subtype. The largest uranium 
resources are unconventional and contained in subtypes 14.2 (minerochemical phosphorite), 12.1 
(stratiform lignite–coal) and 15.1 (stratiform black shale). The largest conventional resources are 
hosted in tabular and roll-front sandstone deposits, in Au-dominant palaeo quartz-pebble 
conglomerates, in intrusive anatectic deposits and in basement-hosted Proterozoic unconformity 
deposits. 
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TABLE 15. URANIUM RESOURCES ACCORDING TO DEPOSIT SUBTYPES (UDEPO 2015) 
 

Type of deposit Deposits subtype 
Number 

of 
deposits 

UDEPO 
resources 

(tU) 

Type 1 Intrusive 
1.1. Anatectic 
1.2. Plutonic 

54 
34 

802 647 
1 091 849 

Type 2 Granite-related 
2.1. Endogranitic 
2.2. Perigranitic 

201 
57 

205 104 
251 249 

Type 3 
Polymetallic iron oxide 
breccia complex 

 15 2 432 920 

Type 4 Volcanic-related 
4.1. Structure-bound 
4.2. Stratabound 
4.3. Volcano-sedimentary 

86 
18 
16 

552 161 
35 462 
40 919 

Type 5 Metasomatite 
5.1. Na-metasomatite 
5.2. K-metasomatite 
5.3. Skarn 

54 
17 
5 

622 028 
380 592 

17 816 

Type 6 Metamorphite 
6.1. Stratabound 
6.2. Structure-bound 
6.3. Marble-hosted 

6 
95 
9 

20 763 
341 396 
146 944 

Type 7 Proterozoic unconformity 
7.1. Unconformity-contact 
7.2. Basement-hosted 
7.3. Stratiform fracture-controlled 

39 
59 
4 

681 701 
822 947 

18 072 

Type 8 Collapse breccia pipe  17 16 217 

Type 9 Sandstone 

9.1. Basal channel 
9.2. Tabular 
9.3. Roll-front 
9.4. Tectonic-lithologic 
9.5. Mafic dykes/sills 

78 
300 
241 

24 
8 

336 634 
2 042 321 
1 869 844 

78 768 
37 897 

Type 10 
Palaeo quartz-pebble 
conglomerate 

10.1. U-dominant 
10.2. Au-dominant 

26 
62 

467 872 
1 669 082 

Type 11 Surficial 

11.1. Peat-bog 
11.2. Fluvial valley 
11.3. Lacustrine–playa 
11.4. Pedogenic/fracture fill 

5 
33 
24 
3 

3295 
303 754 

67 897 
1650 

Type 12 Lignite–coal 
12.1. Stratiform 
12.2. Fracture-controlled 

28 
1 

7 368 672 
5430 

Type 13 Carbonate 
13.1. Stratabound 
13.2. Cataclastic 
13.3. Palaeokarst 

1 
7 
1 

90 962 
20 445 

650 

Type 14 Phosphate 
14.1. Organic phosphorite 
14.2. Minerochemical phosphorite 
14.3. Continental phosphate 

6 
45 
5 

73 900 
14 088 225 

36 400 

Type 15 Black shale 
15.1. Stratiform 
15.2. Stockwork 

30 
18 

20 737 940 
225 852 

   1 782 58 159 800 
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FIG. 32. Representation of UDEPO 2015 resources according to type and subtype. 
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FIG. 33. Number of deposits and resources for each deposit type (UDEPO 2015). 
 
 
3.4.3. Unconventional uranium resources 

In UDEPO, 118 deposits/resources are referred to as unconventional (Fig. 34). Only one of these has 
no recorded resources. Olympic Dam and similar deposits are included in the unconventional 
resources category and this explains the discrepancies in the data given in figures when compared with 
Red Book data. 
 
Unconventional resources include several deposit types and subtypes (Tables 16 and 17): 
 

     Type 1: Intrusive, subtype 1.2 plutonic, with 3 classes (quartz monzonite, peralkaline 
    complex and carbonatite);  

     Type 3: Polymetallic iron oxide breccia complex; 
     Type 12: Lignite–coal; 
     Type 14: Phosphate, subtype 14.1 minerochemical phosphorite; 
     Type 15: Black shale. 

 
The five types listed above (types 1, 3, 12, 14 and 15) contain deposits which were mined in the past 
as uranium deposits or which could be mined in the future for uranium owing to their grades 
(generally ˃0.05% U). Therefore, these individual deposits are not considered unconventional in 
UDEPO (Table 16).  
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TABLE 16. NUMBER OF UNCONVENTIONAL DEPOSITS/RESOURCES IN UDEPO 2015 

Deposit type/subtype with unconventional resources 
Number of 

deposits in UDEPO 

Number of 
unconventional 

deposits/resources 

Type 1:   Intrusive, subtype 1.2 plutonic 32 29 
Type 3:   Polymetallic iron oxide breccia complex 16 9 
Type 12: Lignite–coal 35 12 
Type 14: Phosphate 56 45 
Type 15: Black shale 48 24 

Total 191 118 

 
TABLE 17. UNCONVENTIONAL URANIUM RESOURCES IN UDEPO 2015 

Deposit type 
Number of 

unconventional 
deposits with resources 

Total resources 
(tU) 

Grade range 
(% U) 

Type 1:   Intrusive, subtype 1.2 plutonic 29 1 058 410 0.002–0.025 

Type 3:   Iron oxide breccia complex 9 2 401 708 0.0045–0.035 

Type 12: Lignite–coal 12 7 219 730 0.004–0.040 

Type 14: Phosphate 45 14 091 725 0.006–0.030 

Type 15: Black shale 24 20 709 898 0.001–0.040 

Total 118 45 481 471  

 
 

 
 

FIG. 34. Number of deposits/resources for unconventional deposits/resources (UDEPO 2015). 
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 Type 1: Intrusive, subtype 1.2 plutonic: All quartz monzonite (porphyry copper), and most 

peralkaline complexes and carbonatites correspond to unconventional resources where 
low to very low grade uranium is associated with Cu, Ag, Au, Mo, REE, Th, Nb, Ta, Zn 
and Zr. Some exceptions are present, such as Bokan Mountain (USA) and Poços de 
Caldas (Brazil) where uranium was mined in the past as a primary commodity.  

 
 Type 3: Polymetallic iron oxide breccia complex (IOCG-U): Deposits of this type 

correspond to large to very large iron–copper–gold–silver deposits occurring in the 
Gawler Craton (Australia) and in Carajas Province (Brazil). Uranium is extracted as a co-
product along with copper–gold–silver at Olympic Dam. Deposits from the Mount Painter 
area in South Australia which have grades of 0.05–0.20% U are considered conventional. 
Some of these deposits have already been mined for uranium alone. 

 
 Type 4: Volcanic-related: In this type, only one deposit, Round Top (USA), is considered 

unconventional and comprises low grade (45 ppm U) mineralization disseminated in a 
rhyolite intrusion enriched in rare earth elements. 

 
 Type 12: Lignite–coal: The vast majority of coal and lignite deposits have very low 

grades, of the order of 1–5 ppm U. However, coal deposits in some countries (Kazakhstan, 
Kyrgyzstan, the Russian Federation, South Africa and Ukraine) record unusually high 
uranium contents (0.05–0.15% U) and these are not considered unconventional in 
UDEPO. In the past, uranium was extracted from fracture-controlled coal deposits in the 
former German Democratic Republic and in the USA.  

 
 Type 14: Phosphate: Continental phosphate deposits (Central African Republic) and 

organic phosphorites (Kazakhstan, Russian Federation) are listed as conventional 
resources. Uranium was historically produced as the major product in some of the 
Kazakhstan organic phosphorite deposits. Typical phosphorites cover a very large surface 
area and represent important low grade resources.  

 
 Type 15: Black shale: The resources of black shale are currently estimated at 21 million 

tU, with stratiform black shale formations hosting the largest geological low grade (20–
200 ppm U) uranium resources in the world. The uranium is associated with various 
elements, such as Ni, Co, Cu, Zn and V. Historically, uranium was mined as the primary 
product from this type of deposit in the former German Democratic Republic. 

 
In addition, there are plans for ten projects to extract uranium and gold from extensive low to very low 
grade (35–75 ppm U) tailings from the Witwatersrand Basin (South Africa), which are a legacy of 
gold mining over the past 130 years. Total resources are estimated to be of the order of 171 000 tU. 
 
Other unconventional resources might be incorporated to the UDEPO database in the future. These 
correspond to: 
 

 Placers and palaeoplacers, where various uranium- and thorium-rich heavy minerals 
such as monazite, zircon, xenotime, allanite, etc., occur; 

 Lignite–coal ash tailings; 
 Deposits from the ThDEPO database (947 deposits listed in the 2015 IAEA ThDEPO 

database).  
 
The number of potential deposits/resources listed in the unconventional deposits database is estimated 
to be 5000–6000 deposits. This total represents a compilation taken from various world databases 
detailing these types of deposit/resource (Table 18).  
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TABLE 18. NUMBER OF UDEPO UNCONVENTIONAL RESOURCES/DEPOSITS COMPARED 
WITH THE NUMBER OF POTENTIAL DEPOSITS OF THE SAME TYPE  

Deposit type (subtype) 
Number of 
deposits in 
UDEPO 

UDEPO 
resources  

(tU) 

Grade range (ppm 
U) 

Number of 
world deposits 

Type 1 Intrusive (plutonic) 29 1 058 410 0.001–0.025 1660 

Type 3 IOCG-U 9 2 401 708 0.005–0.035 50 

Type 12 Lignite–coal 12 7 219 730 0.001–0.040 1600 

Type 14 Phosphate 45 14 091 725 0.006–0.030 1635 

Type 15 Black shale 24 20 709 898 0.001–0.040 ≈1000 

  118 45 481 471  5000–6000 

 
 
3.4.4. Comparison of UDEPO 2015 resources and 2014 Red Book resources  

The OECD/NEA–IAEA Red Book provides a contemporary summary of national level production and 
remaining resources from a government perspective. These resources are subdivided according to the 
Red Book cost categories and resource classification scheme.  In general, no individual deposit 
statistics are reported, partly due to the sensitivity of government interpretations of economic 
categorization and partly to space limitations. UDEPO is a complementary database with some 
fundamental differences, such as the inclusion of individual resource estimates, often from public or 
semi-public entities, many of which are historical data whose recording predates current national 
resource reporting standards. Thus, not all UDEPO statistics are reflected in the harmonized figures in 
Red Books. Moreover, UDEPO contains historic resources that have since been mined or resources 
that may never be economically viable, since such relatively ‘raw’ information is valuable for 
modelling uranium potential and exploration targeting. Consequently, total resources reported in 
UDEPO are generally and necessarily higher than those reported in the Red Book, the latter of which 
is in some cases a subset of the former. However, owing to a lack of public information where, for 
example, uranium exploration and mining are entirely government enterprises, aggregated national 
scale Red Book figures may exceed those in UDEPO. These difference are minimized whenever 
possible and where appropriate. 

Table 19 lists the total uranium historical production by country up to the end of 2015 (column 1), 
uranium resources at the end of 2014 published in the Red Book 2016 (column 2) and UDEPO 
geological conventional (column 4) and unconventional (column 5) resources at the end of 2015. 
Seventy-nine countries list resources in UDEPO, 57 in the Red Book. Belgium is the only country 
with no resources in UDEPO (minor historical production is from imported phosphate ore). 
 
In its 2015 edition, the Red Book also takes into account ‘in situ identified resources’, which amount 
to 7 659 400 tU in the <US $130/kgU category, and 10 188 700 tU in the <US $260/kgU category [7]. 
In situ resources correspond to average recoveries of 67–74%. The Red Book states that  
 

“reporting in situ resources provides a more optimistic view of the available resource base and 
gives some indication of how the resource base could increase with improvements in mining and 
processing methods, which would lead to better recovery. However, recoverable resources still 
provide the best and more realistic estimate of uranium supply” [7].  

 
It is interesting to compare the Red Book published resources (‘identified in situ resources’) [7] which 
are conventional resources added to total production (columns 1 + 2) with the UDEPO conventional 
resources (column 4). As noted, UDEPO total resources from a deposit include all current resource 
categories, plus any past production. Where a deposit has been estimated at several cut-off grades, 
those resources corresponding to the lowest cut-off grade are adopted. Thus, resources listed in 
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UDEPO for countries should be larger than the addition of the historical production (column 1) and 
the 2014 Red Book ‘identified in situ resources’ (column 2) at a cost of <US $260/kgU.  
 
The main observations are: 
 

(a) (Columns 1 + 2) total 13 063 632 tU compared to 14 789 330 tU (columns 4 + 5) when 
including the Olympic Dam resources (2 111 000 tU) in the UDEPO conventional 
resources total (12 678 333 tU), thus a difference of 1 725 500 tU in favour of UDEPO. 
This figure will probably be increased in the future, since numerous old exhausted 
deposits in UDEPO have only mining production data. Original resources can be found in 
historical reports and mining company archives; 

 
(b) The 2014 Red Book does not record conventional resources for 14 countries. Some of 

these (Austria, Bolivia, Morocco, Nigeria, Poland, Senegal, Serbia and the Former 
Yugoslavia) have historical geological resources totalling 17 226 tU. Some are past 
producing countries such as France, Kyrgyzstan, Tajikistan and Turkmenistan. Very few 
data are available for Tajikistan. Turkmenistan has produced uranium, but there are no 
official production figures (production was probably included in the former Soviet 
production); 

 
(c) Some countries have larger resources (columns 1 + 2) in the Red Book than those in 

UDEPO. This can be due to several factors: 
 

 Individual deposit scale historical data missing for countries such as the Czech 
Republic, Greece, Hungary, Italy, Slovenia and Tajikistan; 

 Lack of published data for producing countries such as Brazil, China, India, the 
Islamic Republic of Iran, Jordan and Ukraine. In recent years, China has announced 
the discovery of several deposits, although no precise data have been made available; 

 Lack of published individual deposit data for countries such Greenland (Denmark) and 
Indonesia; 

 
(d) As regards South Africa, UDEPO indicates much larger resources (>900 000 tU) than 

those given in the Red Book. This is due to significant geological resources present in the 
gold mines. Also, 171 000 tU are estimated in the very large tailings piles. 
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3.4.5. Tables 

Various tables have been produced for this report: 
 

 Tables 21 and 22 detail the proportion, as a percentage, of deposits cited in each range used in 
UDEPO for resources and grades; 

 Tables 23–25 list, by order of importance, all deposits with resources larger than 50 000 tU 
(all deposits, conventional deposits, unconventional deposits); 

 Tables 26–34 indicate the uranium resources by continent and the uranium endowment for 
each continent, as of 2015. South America and Asia record much lower endowments than do 
the other continents. Both South America and Asia have large relatively underexplored areas. 

 
TABLE 21. NUMBER OF DEPOSITS/RESOURCES ACCORDING TO RESOURCE RANGE 
(UDEPO 2015) 

Resource range 

(tU) 
Number of deposits 

Proportion 

(%) 

>1 000 000 10 0.6 

100 001–1 000 000 33 1.8 

50 001–100 000 43 2.3 

25 001–50 000 84 4.6 

10 001–25 000 186 10.3 

5 001–10 000 210 11.6 

2 501–5 000 256 14.2 

1 001–2 500 352 19.5 

300–1 000 410 22.7 

1–300 198 11.0 

Unknown 25 1.4 

 1 807 100.0 

 
 
TABLE 22. NUMBER OF DEPOSITS/RESOURCES ACCORDING TO GRADE RANGE (UDEPO 
2015) 

Grade range 

(% U) 
Number of deposits 

Proportion 

(%) 

>5 4 0.22 

1–5 36 1.99 

0.50–1.00 47 2.60 

0.20–0.50 255 14.11 

0.10–0.20 447 24.74 

0.05–0.10 442 24.46 

0.01–0.05 487 26.95 

<0.01 75 4.15 

Unknown 14 0.78 

 1807 100.00 
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TABLE 26. URANIUM RESOURCES (tU) ACCORDING TO CONTINENT 

 1 2 3 4 5 

Continent 
Historical 

production to 
2015 

2014 Red Book 
in situ identified 

resources  
<US $260/kgU 

2014 Red 
Book 

(columns  
1 + 2) 

UDEPO 
conventional 

resources (2015) 

UDEPO 
unconventional 

resources  
(2015) 

North America 871 509 1 108 100 1 979 609 2 944 478 18 194 151 

South America 6754 477 800 484 554 400 943 480 828 

Europe 620 513 955 500 1 576 013 1 293 366 7 538 821 

Asia 646 426 2 963 000 3 609 426 3 232 226 1 233 298 

Africa 478 209 2 099 000 2 577 209 3 887 653 15 691 007 

Oceania 200 556 2 630 500 2 831 056 919 668 2 343 366 

Total 2 823 967 10 261 400 13 063 832 12 678 333 45 481 471 

 
   

58 159 804 

 
 
 
TABLE 27. URANIUM ENDOWMENT (tU) ACCORDING TO CONTINENT (CONVENTIONAL 
RESOURCES) 

Continent 
Surface 
(Mkm2) 

2014 Red Book  
(columns 1+ 2) 

UDEPO conventional 
resources  

(2015) 

Endowment 
(tU/km2) 

North America 24.3 1 979 609 2 944 478 0.12 

South America 17.8 484 554 400 943 0.02 

Europe 10.0 1 576 013 1 293 366 0.13 

Asia 44.6 3 609 426 3 232 226 0.07 

Africa 30.1 2 577 209 3 887 653 0.13 

Oceania 7.7 2 831 056 919 668 0.12 

Total 134.5 13 063 832 12 678 333 0.09 

 
 
 
TABLE 28. URANIUM ENDOWMENT (tU) ACCORDING TO CONTINENT (ALL RESOURCES) 

Continent 
Surface 
(Mkm2) 

UDEPO conventional 
resources (2015) 

UDEPO all resources 
(2015) 

Endowment 
(tU/km2) 

North America 24.3 2 944 478 21 138 629 0.87 

South America 17.8 400 943 881 771 0.05 

Europe 10.0 1 293 366 8 832 187 0.88 

Asia 44.6 3 232 226 4 465 524 0.10 

Africa 30.1 3 887 653 19 578 660 0.65 

Oceania 7.7 919 668 3 263 034 0.42 

Total 134.5 12 678 333 58 159 804 0.43 
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TABLE 29. URANIUM RESOURCES (tU): NORTH AMERICA 

 1 2 3 4 5 

Country 
Historical 

production to 
2015 

2014 Red Book in 
situ identified 

resources  
<US $260/kgU 

2014 Red Book 
(columns 1 + 2) 

UDEPO 
conventional 

resources 
(2015) 

UDEPO 
unconventional 

resources (2015) 

Canada 496 564 913 800 1 410 364 1 719 575 38 235 

Mexico 49 4 500 4 549 13 516 114 310 

USA 374 896 189 800 564 696 1 211 387 18 041 606 

Total 856 928 1 108 100 1 979 609 2 944 478 18 194 151 

 
   

21 138 629 

 
 

TABLE 30. URANIUM RESOURCES (tU): SOUTH AMERICA 

 1 2 3 4 5 

Country 
Historical 

production to 
2015 

2014 Red Book in 
situ identified 

resources  
<US $260/kgU 

2014 Red Book 
(columns 1 + 2) 

UDEPO 
conventional 

resources  
(2015) 

UDEPO 
unconventional 

resources (2015) 

Argentina 2 582 27 200 29 782 40 079 1 190 

Bolivia    500  

Brazil 4172 382 300 386 472 285 370 349 125 

Chile  1900 1 900 3 550 114 513 

Colombia  8200 8 200 8 240  

Guyana  6200 6 200 6 430  

Paraguay  4300 4 300 4 290  

Peru  47 700 47 700 52 484 16 000 

Total 6754 477 800 484 554 400 943 480 828 

    881 771 
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TABLE 31. URANIUM RESOURCES (tU): EUROPE 

 1 2 3 4 5 

Country 
Historical 

production to 
2015 

2014 Red Book in 
situ identified 

resources  
<US $260/kgU 

2014 Red Book 
(columns 1 + 2) 

UDEPO 
conventional 

resources  
(2015) 

UDEPO 
unconventional 

resources  
(2015) 

Austria    1 750  

Belgium 686  686   

Bulgaria 16 358 7 900 24 258 51 187  

Czech Republic 111 956 197 500 309 456 203 560  

Denmark 
(Greenland) 

 350 700 350 700  252 036 

Estonia     5 667 000 

Finland 30 1 500 1 530 6 635 29 510 

France 80 966  80 966 113 175  

Germany 229 629 9 300 238 929 394 355  

Greece  9 300 9 300 3 300 4 500 

Hungary 21 054 17 900 38 954 30 372  

Italy  8 100 8 100 4 800  

Poland 660  660 6 100 151 620 

Portugal 3 717 9 300 13 017 12 979  

Romania 18 647 8 800 27 447 40 321  

Serbia    6 701  

Slovakia  19 300 19 300 29 303  

Slovenia 382 12 200 12 582 8 500  

Spain 5 028 39 900 44 928 49 218 102 000 

Sweden 200 12 800 13 000 16 180 1 332 155 

The Former 
Yugoslavia 
Republic of 
Macedonia 

   1 000  

Ukraine 131 198 251 000 382 198 313 930  

Total 620 513 955 500 1 576 013 1 293 366 7 538 821 

    8 832 187 
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TABLE 32. URANIUM RESOURCES (tU): ASIA 

 1 2 3 4 5 

Country 
Historical 

production to 
2015 

2014 Red Book in 
situ identified 

resources  
<US $260/kgU 

2014 Red Book 
(columns 1 + 2) 

UDEPO 
conventional 

resources 
(2015) 

UDEPO 
unconventional 

resources (2015) 

China 39 928 366 200 406 128 209 960 
 

India 11 839 183 600 195 439 175 738  

Indonesia  9 600 9 600 2 320  

Iran, Islamic 
Republic of 

66? 4 500 4 566 2 317   

Iraq     666 800 

Israel     33 000 

Japan 84 8 800 8 884 7 500  

Jordan  59 600 59 600 42 560 144 840 

Kazakhstan 268 992 1 072 900 1 341 892 1 268 823  

Korea, Republic of      36 178 

Kyrgyzstan 8 700  8 700 34 105 
 

Mongolia 535 188 700 189 235 175 621  

Pakistan 1 485  1 485 3 830 2 100 

Russian Federation 161 906 869 000 1 030 906 937 650 19 180 

Saudi Arabia     283 400 

Syrian Arab 
Republic 

    40 000 

Tajikistan 17 000  17 000 2 050  

Turkey  9 100 9 100 14 896  

Turkmenistan    14 400 
 

Uzbekistan 135 891 185 800 321 691 314 980  

Viet Nam  5 200 5 200 25 476 7 800 

Total 646 426 2 963 000 3 609 426 3 232 226 1 233 298 

    4 465 524 
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TABLE 33. URANIUM RESOURCES (tU): AFRICA 

 1 2 3 4 5 

Country 
Historical 

production to 
2015 

2014 Red Book in 
situ identified 

resources  
<US $260/kgU 

2014 Red Book 
(columns 1 + 2) 

UDEPO 
conventional 

resources 
(2015) 

UDEPO 
unconventional 

resources (2015) 

Algeria  26 000 26 000 35 506 120 000 

Botswana  118 600 118 600 171 191  

Cameroon  12 000 12 000 12 155 
 

Central African 
Republic 

 42 700 42 700 36 400  

Chad  3 200 3 200 3 190  

Democratic 
Republic of the 
Congo 

25 600 2 700 28 300 33 490 7 500 

Egypt  2 500 2 500 2 100 168 500 

Gabon 25 403 7 700 33 103 32 914  

Guinea  7 500 7 500 7 890  

Madagascar 785  785 1 530  

Malawi 4 222 19 000 23 222 20 174 4 632 

Mali  17 400 17 400 17 598  

Mauritania  28 600 28 600 29 146  

Morocco    6661 15 196 900 

Namibia 122 870 621 500 744 370 933 854  

Niger 139 432 443 600 583 032 744 697  

Nigeria    152  

Senegal    1 462  

Somalia  10 200 10 200 11 750  

South Africa 160 011 630 600 790 611 1 679 766 139 975 

Tunisia     50 000 

United Republic of 
Tanzania 

 72 700 72 700 69 649 3 500 

Zambia 86 30 700 30 700 34 578 
 

Zimbabwe  1 800 1 800 1 800  

Total 478 209 2 099 000 2 577 209 3 887 653 15 691 007 

    19 578 660 
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TABLE 34. URANIUM RESOURCES (tU): OCEANIA 

 1 2 3 4 5 

Country 
Historical 
production 

to 2015 

2014 Red Book in 
situ identified 

resources  
<US $260/kgU 

2014 Red Book 
(columns 1 + 2) 

UDEPO 
conventional 

resources 
(2015) 

UDEPO 
unconventional 

resources (2015) 

Australia 200 556 2 630 500 2 831 056 919 668 2 331 116 

New Zealand     12 250 

Total 200 556 2 630 500 2 831 056 919 668 2 343 366a 

    3 263 034 

 
a  Including Olympic Dam resources.  
 
 

4. SUMMARY 

 
The World Distribution of Uranium Deposits database (UDEPO) provides general, technical and 
geological information, including references, on global uranium deposits.  
 
As of 2015, 1807 deposits were listed in the database, which represents a significant increase on the 
2009 edition, which listed 873 deposits. These additional deposits derive from historical data, from 
exploration success, from the inclusion of small deposits with resources below 300 tU and from the 
inclusion of large unconventional resources. 
 
The database uses the most recent IAEA geological classification, which was validated in 2013 and 
incorporates 15 deposit types, 37 subtypes and 14 classes. This classification is also used in the 2014 
and 2016 editions of the Red Book. 
 
Forty-nine parameters are recorded for each deposit. 
 
Total uranium resources in UDEPO 2015 amount to 57 154 000 tU hosted within 1780 deposits with 
known (quantified) or estimated (ranges) resources. 
 
Conventional uranium resources amount to 11 845 000 tU hosted within 1663 deposits with 
known/estimated resources. 
 
Unconventional resources amount to 45 309 000 tU hosted within 117 deposits with known/estimated 
resources.  
 
All the deposits’ coordinates have been collected by the IAEA in order to produce a world map of 
uranium deposits in the near future. 
 
UDEPO 2015 has been published on the IAEA web site, allowing users to register and to work freely 
with the data sets (http://wwwnfcis.iaea.org). The web site provides filtering and navigation to the data 
stored in the database.  
 
The database also has a statistical tool which provides summary information on the number of deposits 
and uranium resources according to type and status, and according to country and status, for example. 
In this respect, and with regard to the data presented, the UDEPO database is unique in so far as it 
provides freely accessible information on global uranium deposits. 
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Although every effort has been made to ensure the completeness and accuracy of the information 
provided, users should be aware that there may still be missing or outdated data for individual deposits 
as a result of the rapid changes that have occurred in the uranium industry and the ongoing exploration 
results. Data entry is also a slow and time-consuming process! 
 
Feedback from the users of the database is very important and is actively encouraged in order to 
improve the usability and the usefulness of the database and its web site. The IAEA is seeking the help 
of collaborators in filling in missing data for several countries. 
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