Contents

Remarks, Definitions, Units

Organization of the Volume
Citing of Authors
Bibliography
Geological, Mineralogical, Mining and Related Terms
Conversion Factors
Abbreviations

1 Introduction

11
1.2

1.3
1.4

1.5
1.6

2 Geochemistry and Minerochemistry of Uranium

21
2.2
2.3
231
2.3.2
2.4
24.1
242
243
244
2.4.5
2.4.6
2.4.7

2.5

Bibliografische Informationen
http://d-nb.info/910693048

Brief Historyof Uranium .........................

Types of Uranium Deposits and Occurrences and

Their Economic Importance ......................

Geographic Distribution of Uranium Deposits .. .. ...

Resources, Reserves, Grades and Production of

Uranium . ... .. e e e
World Resourcesof Uranium .....................

UraniumProduction .............. ...,

Chemical Propertiesof Uranium . .. ................

Global Geochemical Abundance of Uranium ........

Minerochemical Distribution and Abundance of

UraniuminMinerals ........................ . ...,
Minerochemistry and Crystallography of Uranium . . ..
Minerogenic Distribution of Uranium ..............

Geochemical Distribution and Abundance of Uranium
inRocksandWaters .............................
Uranium in Magmatic/Anatectic Environments ... ...
Uranium in Sedimentary Environments . ............
Uranium in Metamorphic Environments ............
Uranium in Metasomatic Environments.............
UraniuminWaters ..................cooovii....

Uranium in Living Organisms and Their Decay

Products .......... ... e

digitalisiert durch

E

it

...........................

...........................................

W WNN N =

10

12
14
15

17

17
17

18
18
21

23
23
28
30
31
33

33
34

34


http://d-nb.info/910693048

VI Contents

2.6 Crustal Evolution and Related Uranium
Distribution .............. . i

Selected References and Further Reading for
Chapters2and3 .......... ... ... ... ... ...,

3 Principal Aspects of the Genesis of Uranium Deposits

3.1  The Global Metallogenic Cycle of Formation of
Uranium Deposits ..............cooiiiiiiiiie...

3.2 The Time-Related Occurrence of Uranium Deposits . .
3.2.1 Time-Stratigraphic Relationship of Uranium Deposits
3.2.2 Geochronological Distribution of Uranium Resources
3.2.3 Geochronologic-Metallotectonic Relationship of
Uranium Deposits ................ ... ...
3.2.4 Uranium Deposit Generations and Their
Time-Stratigraphic Ranking . ......................

Selected References and Further Reading for
Chapter3.2.........cciiii e

4 Typology of Uranium Deposits.......................

4.1  Typel: Unconformity-Contact....................
4.1.1 Subtype 1.1 Proterozoic unconformity-related .......
4.1.2 Subtype 1.2 Phanerozoic unconformity-related . . ....

4.2  Type2: Subconformity-Epimetamorphic ......... .
4.2.1 Subtype2.1 Not albitized sediments................
4.2.2 Subtype 2.2 Albitized sediments...................

43 Type3 Vein............ciiiiiiiiiiiiiiiiiiin,
4.3.1 Subtype3.1 Granite-related ......................
4.3.2 Subtype 3.2 Not granite-related ...................

44 Typed Sandstone ................c.iiiiiiinan,
4.4.1 Subtype4.1 Tabular/peneconcordant ..............
4.4,2 Subtyped.2 Rollfront.......................ooon.

4.5 TypeS5 Collapse BrecciaPipe .....................

4.6 Type6 Surficial ............... ...l
4.6.1 Subtype 6.1 Duricrustedsediments ................
4.6.2 Subtype6.2 Peat-bog.............c..iiiina..
4.6.3 Subtype6.3 Karst-cavern.........................
4.6.4 Subtype 6.4 Surficial pedogenic and structure fill . . . ..

4.7  Type7 Quartz-pebble Conglomerate (Lower
Proterozoic) ......... .ol i

4.7.1 Subtype7.1 U-dominatedwithREE ...............

4.7.2 Subtype7.2 Auover U-dominant..................

4.8 Type8 BrecciaComplex .........................

36

38

41

41

48
49
50
50

51

56



Contents

49 Type9lIntrusive ............ ...,
4.9.1 Subtype9.1 Alaskite ............................
4.9.2 Subtype 9.2 Quartz monzonite (Cu-porphyry) .......
4.9.3 Subtype9.3 Carbonatite .........................
4.9.4 Subtype9.4 Peralkalinesyenite ...................
4.9.5 Subtype9.5 Pegmatite ................ ...l

4.10 Type10 Phosphorite.............................
4.10.1 Subtype 10.1 Phosphoria ....... PXERERTRRRPRRRRP
4.10.2 Subtype 10.2 Landpebble ........................

411 Typell Volcanic ...,
4.11.1 Subtype 11.1 Structure-bound ....................
4.11.2 Subtype 11.2 Strata-bound .......................

4.12 Typel2 Metasomatite ........................... :
4.12.1 Subtype 12.1 Metasomatized granite ...............
4.12.2 Subtype 12.2 Metasomatized metasediments ........

4.13 Type 13 Synmetamorphic ........................
414 Typeld Lignite .............cooiiiiiiiiiiiiinnnn,
4.14.1 Subtype 14.1 Joint-fracture-related ................

4.14.2 Subtype 14.2 Stratiform .................... ...

4.15 Typel5 BlackShale.............................
4.15.1 Subtype 15.1 Bituminous-sapropelic black shale . ....
4.15.2 Subtype 15.2 Humic/Kolmin alumshale............

4,16 Type 16 Strata-Controlled, Structure-Bound ... .....

Selected References and Further Reading for
Chapterd ........ ... i

5 Selected Examples of Economically Significant Types
of UraniumDeposits . .. .............................

5.1  Examples of Unconformity-Contact-Type Uranium
Deposits (Type 1, Chap. 4): Athabasca Basin Region,
Canada .......... ... i

5.2  Examples of Subunconformity-Epimetamorphic-Type
Uranium Deposits (Type 2, Chap.4) ...............

5.2.1 Subunconformity-Epimetamorphic Uranium Deposits
in Not-Albitized Metasediments: Alligator River
Uranium Field, Australia .........................

5.2.2 Subunconformity-Epimetamorphic Uranium Deposits
in Albitized Metasediments: Uranium City Region,
Canada ...

5.3  Examples of Vein-Type Uranium Deposits (Type 3,
Chap.4) ...

5.3.1 Intragranitic Vein Uranium Deposits: Limousin/La
Crouzille District, France . ............cccovviiin..

5.3.2 Perigranitic Monometallic Vein Uranium Deposits:
Ptibram District, CSFR .. .......cooiiiiiiiinnnnn.

IX

110
112
112
113
114
114

115
117
118

118
120
121

122
125
126

127

129
130
131

131
132
132
133

134

137

137

168

168

191

201

201



X

533

53.4

5.3.5

5.3.6

5.4

54.1

54.2

54.3

54.4

54.5

5.4.6

55

5.6

5.7

5.7.1

5.7.2

5.8

Contents

Perigranitic Polymetallic Vein Uranium Deposits:

St. Joachimsthal/Jachymov District, CSFR .......... 224
Perigranitic Uranium Deposits in Contactmetamorphic
Rocks: Iberian Meseta, Portugal-Spain ............. 232

Metasediment-Hosted, Not Granite-Related Vein

Uranium Deposits: Schwartzwalder Mine, Front

Range, USA ... ... ... .. . i i i, 237
Sediment-Hosted, Not Granite-Related Vein Uranium
Deposits: Shinkolobwe, Katanga Copper Province,

ZaAITe ... e 246

Examples of Sandstone-Type Uranium Deposits
(Typed,Chap.4).............oiiiiiiii it 250
Extrinsic Carbon/Humate-Uranium Deposits in

Phanerozoic Sandstones: Grants Uranium Region,

USA L 250
Vanadium-Uranium Deposits in Phanerozoic
Sandstones: Colorado Plateau, USA ............... 270

Channel/Basal Uranium Deposits in Phanerozoic

Sandstones: Monument Valley-White Canyon

Districts, USA ... ... i 284
Roll-Type Detrital Carbon-Uranium Deposits in

Phanerozoic Continental Basin Sandstones: Wyoming

Basins, USA .. ... ..o 290
Roll-Type Extrinsic Sulfide-Uranium Deposits in

Phanerozoic Coast Plain Sandstones: South Texas

Coastal Plain, USA . ........ ... .. ... ..iiiiia.. 305
Uranium Deposits in Proterozoic Sandstones:
Franceville Basin,Gabon ......................... 319

Examples of Collapse Breccia Pipe-Type Uranium
Deposits (Type 5, Chap. 4): Arizona Strip Area,
USA L 324

Examples of Surficial-Type Uranium Deposits
(Type 6, Chap. 4): Surficial Uranium Deposits in
Duricrusted Sediments: Yilgarn Block, Australia . .. .. 334

Examples of Quartz-Pebble Conglomerate-Type

Uranium Deposits (Type 7, Chap. 4) ............... 343
Uranium-Rare Earth Elements Deposits in Quartz-

Pebble Conglomerate: Blind River-Elliot Lake,

Canada . ... e 343
Gold-Uranium Deposits in Quartz-Pebble
Conglomerates: Witwatersrand Basin, South Africa .. 353

Examples of Intrusive-Type Uranium Deposits
(Type 9, Chap. 5): Alaskite Uranium Deposits:
Rossing, Damara Orogenic Belt, Namibia........... 366

Appendix (Table of U-Minerals) ....................... 373



Contents X1

Bibliography . ........... ... ... ... 379

LocalityIndex.............. ... ittt 443

SubjectIndex ............ .. 449



