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INTRODUCTION

An inventory of more than 1,600 world phosphate mines, deposits, and occurrences
was compiled from smaller data sets collected as part of multiple research efforts by
Carlotta Chernoff, University of Arizona, and Greta Orris, U.S. Geological Survey.

These data have been utilized during studies of black shale depositional environments
and to construct phosphate deposit models. The compiled data have been edited for
consistency and additional location information has been added where possible. The
database of compiled phosphate information is being released in two sections; the geologic
data in one section and the location and mineral economic data in the second. This

report, U.S. Geological Survey Open-File Report 02-156-A contains the geologic data and
is best used with the complimentary data contained in OF02-156-B. U.S. Geological
Survey OF02-156-B contains commodity data, location and analytical data, a variety of
mineral economic data, reference information, and pointers to related records in the

U.S. Geological Survey National mineral databases —MASMILS and MRDS.

DATA SOURCES, PROCESSING, AND ACCURACY

Data on more than 1,600 phosphate deposits, mines, and occurrences were compiled
from a variety of sources, including earlier compilations. The geologic data from the
database comprise this report, Open-File Report 02-156-A; the location, commodity, and
mineral economic data can be found in Open-File Report 02-156-B. Although more
complete than any other phosphate compilation the authors could identify, this
phosphate database has all of the standard data compilation problems and
compromises. Perhaps the most frustrating problem is that of names. It is commonly
unclear in the literature, especially for foreign countries, if a given name refers to a mine
or deposit, a nearby location or administrative area, a geologic formation, or a company
involved in the exploration/development of a site. Frequently, multiple names may be
used to refer to a single deposit or mine. For large deposits or mineralized areas, a

3



single name might be used to refer to diverse sites or deposits within these areas or to
the area as a whole. The authors of this compilation have tried to deal with the naming
difficulties as consistently and completely as possible, especially within individual
countries; however, naming problems and inconsistencies, as well as duplicate records
are still likely to be present in the database.

For many of the sites, the geologic data were compiled from multiple sources. For
the most part, geologic data were recorded as reported in the references. Where
information reported from two or more sources were in conflict, the authors recorded
the information believed to be the most up-to-date or, if this determination could not be
made, made note of the differing information within the record. All of the records were

classified by deposit type, except where no data were available.

DATA

The geologic data from the phosphate database are listed in Appendix A. The data
are sorted in the following order: country, state/principal administrative area, third
order administrative area, basin/formation/region(area)/deposit, and deposit/site
name. Guano and guano-derived deposits are listed at the end of the table, but sorted
in the same order.

Data fields in this report include: deposit number, country, state/principal
administrative area, third order administrative area, basin/formation/region(area)/
deposit, deposit/site name, deposit type, type of phosphorite, general age of
mineralization, specific age of mineralization, magmatic/host rock age, host/associated
lithology, host formation, mineralization, geologic comments/deposit description, age
references, general comments, and general references. Names used in the country and
state/ principal administrative area fields are compliant with Federal Information
Processing Standards (National Institute of Standards and Technology, 1995). Third

order administrative areas, such as counties in the United States, are listed if specified



in the original source materials or if easily determined from other sources considered to
be reliable by the authors.

The information in the next two fields, .Basin/Fmt/Region (area)/Deposit and
Deposit/Site_Name, is meant to identify the area, deposit, district, mine, or occurrence
to which the geologic, economic, and location data apply. While we have tried to avoid
duplicates, for some areas we report information for a district or area, as well as for
specific deposits or mines within those larger areas. The exact level of information in
these 2 fields may very between countries; but we have tried to utilize these fields
consistently within a given country.

The next 9 fields are used to classify and describe the deposit and its geology. These
fields include: Deposit Type, Type of Phosphorite, General Age of Mineralization,
Specific Age of Mineralization, Magmatic/Host Rock Age, Host/ Associated Lithology,
Host Formation/ Complex, Minerals, and Geologic Comments/Deposit Description.
These fields are largely self-explanatory.

The remaining fields include Age Reference, which gives the reference or references
used for any of the geologic age information in the table. General Comments includes
information of interest, including economic information that does not fit in other table
fields. The General References field lists references that were used to compile the
geologic and economic data for each site.

The data in Appendix A may be obtained in digital format in the following ways:

1. Download the digital files from the USGS public access World Wide Web

site on the internet: http://geopubs.wr.usgs.gov/open-file/of02-156a/

or
2. Anonymous FTP from geopubs.wr.usgs.gov, in the directory

pub/open-file/0f02-156a/

The data are also available in Excel 97 (OF02156A .xls).
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Appendix A
OF02-156A

State/ Principal

Deposit |Country/ Administrative 3rd order  Basin/Fmt/Region Deposit or General Age Specific Age Magmatic/host
No. Ocean |Area political (area)/Deposit Site_Name Deposit type Type of Phosphorite  |Mineralization |Mineralization rock age
Marine chemical
1 Afghanistan  Herat Kotalj-I-Sebzak sediment nodules, bedded Late Cretaceous
Fush-Bardhe Marine chemical bedded; phosphatic Late Cretaceous;
2 Albania (Fushebardha) sediment limestone Jurassic
Marine chemical bedded; phosphatic Late Cretaceous;
3|/Albania Nivice (Nivica) sediment limestone Jurassic
Marine chemical bedded; phosphatic Late Cretaceous;
4 Albania Plloce sediment limestone Jurassic
Marine chemical
5 Algeria Bled Djemidma  sediment
Marine chemical
6/ Algeria Djebel Dyr sediment
Marine chemical
7/ Algeria Djebel Djerissa sediment
8/ Algeria Dra Abiod
9 Algeria Kef Afoul
Marine chemical
10|Algeria Kef es Sennoun  sediment
11|Algeria Oued Gueddooul
12|Algeria Oued Noual
13|Algeria Oum EI Adame
Marine chemical
14/ Algeria Rass Mergueb sediment
Marine chemical
15/Algeria Tir sediment
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Deposit Host/Associated Host Formation Geologic Comments or
No. Lithology or Complex Minerals Deposit Description Age references General Comments General References
clay, sandstone,
1/limestone Bed is 0.3-1.0 m thick. ESCAP, 1995 ESCAP, 1995
Two stratigraphic horizons British Sulphur
phosphatic with phosphorite, most Corporation, 1987;
limestone; important is Late Cretaceous Pumo and others,
2 limestone with 10-12% P205. 1982 Pumo and others, 1982
Two stratigraphic horizons British Sulphur
phosphatic with phosphorite, most Corporation, 1987;
limestone; important is Late Cretaceous |Pumo and others,
3 limestone with 10-12% P205. 1982 Pumo and others, 1982
British Sulphur
phosphatic Corporation, 1987;
limestone; Pumo and others,
4 limestone 1982 Pumo and others, 1982
5 Lower grade reserves. de Kun, 1987
Arab Organisation for Mineral Resources,
6 1987
Strippable beds are 30 m
7 thick. de Kun, 1987
Arab Organisation for Mineral Resources,
8 1987
Arab Organisation for Mineral Resources,
9 1987
10 Overburden to ore ratio of 2:1 de Kun, 1987
Arab Organisation for Mineral Resources,
11 1987
Arab Organisation for Mineral Resources,
12 1987
Arab Organisation for Mineral Resources,
13 1987
Strippable beds are >30 m
14 thick. de Kun, 1987
Strippable beds are >30 m
15 thick. de Kun, 1987
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State/ Principal

Deposit Country/ Administrative 3rd order |Basin/Fmt/Region Deposit or General Age Specific Age Magmatic/host
No. Ocean |Area |political (area)/Deposit Site_Name Deposit type Type of Phosphorite  |Mineralization |Mineralization rock age
16/Algeria Znadia
Marine chemical
17 Algeria 'Bedjaia Setif Bordj Redir sediment bedded Early Eocene
bedded with fish
remains and coprolites;
phosphatic limestone;
Marine chemical pelletal; granular;
18|Algeria Bone Djebel Onk Djebel Onk sediment pseudoollitic phosphate |Late Paleocene |Thanetian
bedded with fish
remains and coprolites;
phosphatic limestone;
Marine chemical pelletal; granular;
19|Algeria Bone Djebel Kouif sediment pseudoollitic phosphate Late Paleocene |Thanetian
Marine chemical
20|Algeria Bedjaia Setif Mzaita sediment bedded Eocene
Midiya Sour El Marine chemical
21 Algeria Ghoz| Bou Saada sediment bedded Early Eocene
Marine chemical
22 Algeria Tebessa Tebessa sediment
Marine chemical Late Cretaceous-
23 Angola Bengo Sassolemba sediment Early Eocene
24 Angola Bié Chilesso Carbonatite
Marine chemical bedded with coprolites;
25 Angola Cabinda Cabinda Cécata sediment phosphatic limestone Late Cretaceous |Maastrichtian
Marine chemical bedded; phosphatic
26/Angola Cabinda Cabinda Cambota sediment sand Late Cretaceous |Maastrichtian
Marine chemical phosphatic sand in
27 Angola Cabinda Cabinda Chibuete sediment phosphatic shale Late Cretaceous 'Maastrichtian
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Deposit Host/Associated
No. Lithology

16

17 limestone

shale; limestone;
18 marl

Host Formation
or Complex

Minerals

Geologic Comments or
Deposit Description

Age references

British Sulphur
Corporation, 1964

Chabou-Mostefai
and Flicoteaux,
1989

General Comments

General References

Arab Organisation for Mineral Resources,
1987

Arab Organisation for Mineral Resources,
1987

Harben and Kuzvart, 1996; Industrial
Minerals, 1999; Commission for Geological
Map of the World, 1976; Arab Organisation
for Mineral Resources, 1987; S. Jasinski,
written commun., 2001

shale; limestone;
19 marl

Chabou-Mostefai
and Flicoteaux,
1989

Notholt and others,
1989c; British
Sulphur

Harben and Kuzvart, 1996; Arab
Organisation for Mineral Resources, 1987

de Kun, 1987; Commission for Geological
Map of the World, 1976; Arab Organisation

20 limestone Corporation, 1987 for Mineral Resources, 1987
No information about
associated sediments,
however, regions to the north
consist of phosphate beds in | British Sulphur
21 limestone. Corporation, 1987
22 Notholt and others, 1989c

23 marine sediments

Premoli, 1994

Notholt, 1994

24

Premoli, 1994

limestone; marine
25 sediments

Premoli, 1994;
British Sulphur
Corporation, 1964

Notholt, 1994; Mew, 1980

26 marine sediments

Premoli, 1994;
British Sulphur
Corporation, 1964

Notholt, 1994

27 marine sediments

Deposit is on the NE limb of
an anticlinal structure.

British Sulphur
Corporation, 1964

Premoli, 1994; Mew, 1980
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State/ Principal

Deposit |Country/ Administrative 3rd order  Basin/Fmt/Region Deposit or General Age Specific Age Magmatic/host
No. Ocean |Area |political (area)/Deposit Site_Name Deposit type Type of Phosphorite  |Mineralization |Mineralization rock age
Early Eocene
Chivovo Marine chemical (Cretaceous per
28/Angola |Cabinda Cabinda (Tchivovo) sediment sandy phosphate Premoli)
Mongo Tango
(Mongo-Tanda,
Mongo Tando, Marine chemical bedded with coprolites;
29 Angola Cabinda Cabinda Cacongo) sediment phosphatic limestone Late Cretaceous  Maastrichtian
Marine chemical
30/Angola Cabinda Cabinda Seva sediment
Marine chemical
31/Angola Cabinda Cabinda Ueca sediment
Longonjo (Chibilundo
32|Angola Huambo Mountain) Carbonatite Cretaceous
Marine chemical Late Cretaceous-
33|Angola Uige Pedra do Feitico sediment Early Eocene
Marine chemical Late Cretaceous-
34/Angola Zaire Coco Grande sediment Early Eocene
bedded with coprolites; | Early Eocene
Marine chemical pelletal; phosphatic (Cretaceous per
35 Angola Zaire Coluge; Tando sediment limestone Premoli)
Marine chemical bedded with coprolites;
sediment; residual | pelletal; phosphatic
36 Angola Zaire Kondonakaski enrichment limestone Early Eocene
bedded with coprolites;
Lacunga River Marine chemical pelletal; nodular;
37 Angola Zaire (Lucunga River) sediment phosphatic limestone Early Eocene
bedded with coprolites; | Early Eocene
Marine chemical pelletal; phosphatic (Cretaceous per
38 Angola Zaire Lendiacolo sediment limestone Premoli)
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Deposit Host/Associated Host Formation Geologic Comments or
No. Lithology or Complex 'Minerals Deposit Description Age references General Comments General References
Premoli, 1994;
British Sulphur Notholt, 1994; British Sulphur Corporation,
28 marine sediments Corporation, 1964 1964
Premoli, 1994;
limestone; marine British Sulphur Notholt, 1994; British Sulphur Corporation,
29 sediments Corporation, 1964 1964; de Kun, 1987
30 Mew, 1980
31 Mew, 1980
apatite, barite,
fluorite,
dolomite magnetite,
carbonatite, parisite,
feldspathic synchysite, Alberti and others, Premoli, 1994; Mew, 1980; Alberti and
32 breccias |quartz, Fe oxide 1999 others, 1999, Woolley, 2001
33 marine sediments Premoli, 1994 Notholt, 1994
34 marine sediments Premoli, 1994 Notholt, 1994
Lacunga River deposit; Beds
average 0.58 m thick and Premoli, 1994;
limestone; marine occur over an area of 4.2 sq | British Sulphur Notholt, 1994; British Sulphur Corporation,
35 sediments km. Corporation, 1964 1964; Mew, 1980
Notholt and others,
Also called Lacunga River; 1989c; British
limestone; marine average thickness of Sulphur May be duplicate with Notholt, 1994; British Sulphur Corporation,
36 sediments phosphate bed 0.58 m. Corporation, 1987 | Quindonacache. 1987; S. Jasinski, written commun., 2001
Notholt and others,
1989c; British
limestone; marine Sulphur Mew, 1980; British Sulphur Corporation,
37 sediments Corporation, 1987 1987
Lacunga River deposit.
Phosphate occurs in 2 areas--
area 1 averages 0.40 m thick
over an area of 1.7 sq km; Premoli, 1994;
limestone; marine area 2 averages 0.25 m thick |British Sulphur Notholt, 1994; Mew, 1980; British Sulphur
38 sediments over an area of 1.0 sq km. Corporation, 1964 Corporation, 1964
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State/ Principal

Deposit |Country/ Administrative 3rd order  Basin/Fmt/Region Deposit or General Age Specific Age Magmatic/host
No. Ocean Area political (area)/Deposit Site_Name Deposit type Type of Phosphorite  |Mineralization |Mineralization rock age
Early Eocene
Marine chemical bedded with coprolites; |(Cretaceous per
sediment, residual | pelletal; phosphatic Premoli);
39/Angola Zaire Quindonacache enrichment limestone Pleistocene
Marine chemical Eocene-
40|Argentina Chubut Bajo Hondo sediment Oligocene
Marine chemical Eocene-
41|Argentina Chubut Busnadiego sediment Oligocene
Marine chemical Eocene-
42 Argentina Chubut Cerro Chenque sediment Oligocene
Golfo de San Jorge Pelletal; pelletal
Basin/Zanjon de Lema Marine chemical associated with
43|Argentina |Chubut Area sediment glauconite Early Paleocene
Marine chemical Eocene-
44 Argentina Chubut Pico Salamanda sediment Oligocene
Marine chemical Eocene-
45| Argentina Chubut Punta Loma sediment Oligocene
Marine chemical bedded; lenticular Middle-Late
46 Argentina Jujuy/Salta Rio Capillas Area sediment biostromes Ordovician
Cerro Cacheuta Los Apires, El Continental
47 Argentina Mendoza (Cerro Cachenta) Risco sediment Concretionary lenses Triassic
Marine chemical clastics, nodules, fossils, |Late Jurassic- Lower Thithonian -
48| Argentina Neuquen Bajada del Agrio sediment oolites Early Cretaceous |Berrisian
Marine chemical micrite, oolites, pelletal, Late Jurassic- Lower Thithonian
49 Argentina Neuquen La Porfia (La Purtia) sediment fossils, clastics Early Cretaceous Berrisian
Mallin Quemado Marine chemical micrite, oolites, pelletal, Late Jurassic- Lower Thithonian
50 Argentina Neuquen (Mollin Quemado) sediment fossils, clastics Early Cretaceous Berrisian
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Deposit Host/Associated Host Formation Geologic Comments or
No. Lithology or Complex Minerals Deposit Description Age references General Comments General References
This is largest deposit in
Angola. Lacunga River
deposit; Beds average 0.58 m Premoli, 1994;
limestone; marine thick and occur over an area | British Sulphur May be duplicate with Premoli, 1994; Notholt, 1994; Mew, 1980;
39 sediments of 16.5 sq km. Corporation, 1964 | Kondonakaski. British Sulphur Corporation, 1964
Patagonia Marine transgressive, Leanza and others,
40 Formation shallow, low energy. 1989 Leanza and others, 1989
Patagonia Leanza and others,
41 Formation 1989 Leanza and others, 1989
Patagonia Leanza and others,
42 Formation 1989 Leanza and others, 1989
Phosphates are radioactive.
apatite, soddyte, |Salamanca Formation
glauconite, contains 3 beds of phosphate
pyrolusite, rock. Phosphate formed in
sandstone; Salamanca goethite, shallow water on stable Leanza and others,
43 siltstone Formation 'magnetite, opal | platform. 1989
Patagonia Leanza and others,
44 Formation 1989 Leanza and others, 1989
Patagonia Marine transgressive, Leanza and others,
45 Formation shallow, low energy. 1989 Leanza and others, 1989
sandstone; Leanza and others,
46 conglomerates 1989 Leanza and others, 1989
black bituminous In continental Cacheuta
shales; schist, Cacheuta Basin. 5 concretionary lenses, Leanza and others, Notholt, 1994; Mew, 1980; Leanza and
47 limestone Formation each up to 30 cm thick. 1989 others, 1989
calcareous
phosphorite and In Neuquen Basin. 6 beds Argentina National Argentina National Mining Secretariat, 1994;
phosphatic Vaca Muerta ranging in thickness from 0.2 -|Mining Secretariat, Angelelli and others, 1976; Leanza and
48 sandstone Formation collophane 4.0m. 1994 others, 1989

limestone,
phosphatic
calcareous

Vaca Muerta

5 beds ranging in thickness

Argentina National
Mining Secretariat,
1994: Leanza and

49 sandstone Formation from 0.15-0.3 m. others, 1989 Leanza and others, 1989
limestone, Argentina National
phosphatic Mining Secretariat,
calcareous Vaca Muerta 12 beds ranging in thickness |1994: Leanza and

50 sandstone Formation from 0.3 -0.9 m. others, 1989 Leanza and others, 1989
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State/ Principal

Deposit Country/ Administrative 3rd order |Basin/Fmt/Region Deposit or General Age Specific Age Magmatic/host
No. Ocean Area political (area)/Deposit Site_Name Deposit type Type of Phosphorite |Mineralization |Mineralization rock age

Marine chemical Silurian-Early

51/Argentina 'Rio Negro Sierra Grande sediment bedded Devonian

Quebrada de Marine chemical bedded; pelletal; apatite- | Silurian-Early

52 Argentina San Juan Talacasto Area sediment cemented arenite Devonian
Marine chemical Eocene-

53|Argentina Santa Cruz Bahia Langara sediment Oligocene
Marine chemical Eocene-

54 Argentina Santa Cruz Cabo Blanco sediment Oligocene
Marine chemical Eocene-

55 Argentina Santa Cruz Cerro Gruta Lourdes sediment Oligocene

phosphatic limestone
with pelletal, granular,
Gran Bajo de San Marine chemical fossiliferous; phosphatic |Eocene-

56 |Argentina Santa Cruz Julian sediment tuffs Oligocene
Marine chemical Eocene-

57|Argentina Santa Cruz La Aurora sediment Oligocene
Marine chemical

58|Argentina Santa Cruz Lago Argentino sediment phosphatic limestone Late Cretaceous
Marine chemical Eocene-

59 Argentina Santa Cruz Monte Entrance sediment Oligocene
Marine chemical Eocene-

60 Argentina Santa Cruz Monte Leon sediment Oligocene
Marine chemical Eocene-

61 Argentina Santa Cruz Rada Tilly sediment Oligocene
Marine chemical

62 Argentina Santa Cruz Tres Lagos sediment bedded Late Cretaceous
Marine chemical Eocene-

63 Argentina Santa Cruz Valle de Cisma sediment Oligocene
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Deposit
No.

Host/Associated
Lithology

51 ortharenite

Host Formation
or Complex

Sierra Grande
Formation

Los Espejos and

Minerals

Geologic Comments or
Deposit Description

The main phosphatic bed has
an average thickness
between 0.1 and 0.65 m.
Approximately 8 small

Age references

Leanza and others,
1989

General Comments

General References

Leanza and others, 1989

quartz arenite; Talacasto mineralized bodies in the Leanza and others,
52 shale; siltstone Formation. apatite, chert area. 1989
Patagonia Leanza and others,
53 Formation 1989 Leanza and others, 1989
Patagonia Leanza and others,
54 Formation 1989 Leanza and others, 1989
Patagonia Leanza and others,
55 Formation 1989 Leanza and others, 1989
At least 2 phosphatic beds
present in the tuff; 1.2 m and
0.95 m thick, respectively.
High probability that onshore
deposit is preserved seaward
on the adjacent inner shelf
area. Depositional
environment- marine littoral,
Patagonia restricted sea, shallow water,

fossiliferous
56 limestone; tuff

Formation - San
Julian Member

low energy, some local
fluviatile conditions.

Leanza and others,
1989

Leanza and others, 1989; NIMA

Patagonia Leanza and others,
57 Formation 1989 Leanza and others, 1989
Las Hayas Leanza and others, |Previous resource estimates
58 black shale Formation 1989 stated 15% P205.
Patagonia Leanza and others,
59 Formation 1989 Leanza and others, 1989
Patagonia Leanza and others,
60 Formation 1989 Leanza and others, 1989
Patagonia Leanza and others,
61 Formation 1989 Leanza and others, 1989
Boundary between Piedra
Clavada and Mata Amarilla Leanza and others,
62 marine sediments Formations. 1989
Patagonia Leanza and others,
63 Formation 1989 Leanza and others, 1989
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Deposit Country/ Administrative 3rd order |Basin/Fmt/Region Deposit or General Age Specific Age Magmatic/host
No. Ocean Area political (area)/Deposit Site_Name Deposit type Type of Phosphorite |Mineralization |Mineralization rock age
New South Marine chemical
64 Australia \Wales Batemans Bay sediment nodular Ordovician
New South Marine chemical
65 Australia Wales Continental margin sediment nodular Late Quaternary
New South Marine chemical
66| Australia \Wales Continental margin sediment nodular Holocene
New South Marine chemical Younger than
67 Australia Wales Continental margin sediment nodular Quaternary 800,000
New South Marine chemical Cambrian-
68 Australia Wales Mootwingee sediment nodular Ordovician
New South
69 Australia Wales Offshore Guyots Replacement phosphatized limestone |Holocene (?)
New South Sydney Basin/Mona Marine chemical
70 Australia Wales Vale sediment nodular Triassic
New South Marine chemical
71 Australia Wales Tasman Basin/Moruya sediment nodular Cambrian (?)
Amadeus
Northern Basin/George Gill Marine chemical
72 Australia Territory Range sediment nodular; pelletal Ordovician
Amadeus
Northern Basin/McDonnell Marine chemical
73 Australia Territory Range sediment nodular; pelletal Ordovician
Northern Amadeus Marine chemical
74 Australia Territory Basin/Ringwood sediment microphosphorite Late Proterozoic
Northern Marine chemical pelletal; nodular;
75 Australia Territory Bathurst Island sediment concretionary phosphate | Cretaceous
Northern Marine chemical
76 Australia Territory Fannie Bay sediment nodular Cretaceous
Northern Georgina Marine chemical Early Middle
77 Australia Territory Basin/Alexandria sediment mudstone phosphorite  |Cambrian Ordian-Templetonian
Northern Marine chemical Early Middle
78 Australia Territory Georgina Basin/Alroy sediment mudstone phosphorite  |Cambrian Ordian-Templetonian
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No. Lithology or Complex Minerals Deposit Description Age references General Comments General References
64 black shale Cook, 1980
glauconitic,
foraminiferal
grainstones and Cook and O'Brien,
65 packstones 1990
glauconitic,
foraminiferal
grainstones and Cook and O'Brien,
66 packstones 1990
glauconitic,
foraminiferal
grainstones and Cook and O'Brien,
67 packstones 1990
68 black shale Cook, 1980
Cook, 1980; Cook
69 limestone and O'Brien, 1990
70 black shale Cook, 1980
71 black shale Cook, 1980
sandstone; Stairway
72 siltstone Sandstone Cook, 1980;
sandstone; Stairway Cook, 1980; Notholt
73 siltstone Sandstone and others, 1989%¢e
Areyonga Cook, 1980; Notholt
74/ No data Formation and others, 1989%¢e
Cook, 1980; Lee,
phosphatized 1980; Notholt and
75 limestone others, 1989¢
glauconitic Cook, 1980; Notholt
76 sandstone and others, 1989%¢e
siltstone; chert;
77 sandstone Burton Beds Thickness 1.5-6 m. Cook, 1980,1989 Cook, 1989; Scott and Duchateau, 1998
Beatle Creek Fmt-
78 limestone; chert Burton Beds Cook, 1980,1989 Scott and Duchateau, 1998
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State/ Principal

Deposit Country/ Administrative 3rd order |Basin/Fmt/Region Deposit or General Age Specific Age Magmatic/host
No. Ocean |Area |political /(area)/Deposit Site_Name Deposit type Type of Phosphorite  |Mineralization |Mineralization rock age
Georgina
Northern Basin/Amaroo Marine chemical
79 Australia | Territory (Ammaroo) sediment pelletal; nodular Early Cambrian |Ordian-Undillan
Northern Georgina Early Middle
80|Australia | Territory |Basin/Carrarra Ranch Sedimentary No data Cambrian Ordian-Templetonian
Northern Marine chemical
81|Australia | Territory |Lee Point sediment nodular Cretaceous
Northern
82| Australia | Territory Mud Tank Magmatic apatite Precambrian
Northern Metasedimentary,
83| Australia | Territory 'Rum Jungle residual weathering |bedded Precambrian
granular; mudstone
Northern Georgina Marine chemical phosphorite; minor Early Middle
84 Australia Territory Basin/Wonarah sediment pelletal Cambrian Ordian-Templetonian
Northern Wiso Basin/Lady Marine chemical
85 Australia Territory Judith sediment Early Cambrian |Ordian
Northern
Territory/ Georgina Marine chemical mudstone phosphorite; |Early Middle
86 Australia Queensland Basin/Highland Plains sediment replacement phosphorite Cambrian Ordian-Templetonian
87 Australia Queensland Banana-Cracow Sedimentary No data Permian
Marine chemical Miocene-
88| Australia Queensland Continental Shelf sediment nodular Holocene
Georgina Marine chemical Early Middle
89 Australia Queensland Basin/Ardmore sediment granular Cambrian Ordian-Templetonian
mudstone phosphorite
(strongly ferruginous in
Georgina places); replacement
Basin/Babbling Brook Marine chemical phosphorite (strongly Early Middle
90 Australia Queensland Hill sediment ferruginous in places) Cambrian Ordian-Templetonian
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Deposit Host/Associated
No. Lithology
siltstone; chert;
79|limestone
80/No data

glauconitic
81/sandstone

82 No data

hematitic siltstone;
quartz-breccia

Host Formation
or Complex

Arthur Creek
Formation
Beetle Creek
Formation

Minerals

fluorapatite,
wavellite, millisite,

Geologic Comments or
Deposit Description

Age references
Cook, 1980;
Howard, 1990
Cook, 1980

Cook, 1980; Notholt
and others, 1989e

Cook, 1980

General Comments

General References

Howard, 1990

hematitic dufrenite,

sandstone; specular Resource estimates from

conglomerate; hematite, Notholt and others 1989a.

dolomite; lenses of goethite,quartz, | Deposit has high iron oxide  Cook, 1980; Notholt|Up to 15 different deposits in
83 chlorite-schists 'kaolinite and aluminum oxide levels. and others, 1989e |this area. Mew, 1980

carbonate

siltstone; chert; fluorapatite,

dolomite; quartz, chert,

limestone clay, mica, Howard and Hough, 1979; Mew, 1980; Scott
84| (fossilferous) Gum Ridge Fmt goethite Howard, 1989 and Duchateau, 1998

Associated with volcanic

siltstone, chert, Montejinni rocks and intercalated with
85 carbonate Limestone carbonates. Howard, 1990 Howard, 1990

siltstone; chert; Border Waterhole | collophane, Mew, 1980; Cook, 1989; Scott and
86 limestone Formation calcite, silica Cook, 1980,1989 Duchateau, 1998
87 No data Cook, 1980

glauconitic,

foraminiferal Host lithology interpreted from

grainstones and New South Wales continental
88 packstones deposits to south Cook, 1980

siltstone; chert;

shale;

conglomerate;
89 limestone

Beetle Creek
Formation

Cook, 1980,1989

Mew, 1980; Cook, 1989

90 siltstone; chert

Border Waterhole
Formation

Average thickness 4.6 m but
up to 13.7 m thickness.

Cook, 1980,1989

Cook, 1989
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No. Ocean |Area |political /(area)/Deposit Site_Name Deposit type Type of Phosphorite  |Mineralization |Mineralization rock age
mudstone phosphorite;
Marine chemical granular; replacement
Georgina Basin/D- sediment, phosphorite; minor Early Middle
91 Australia Queensland Tree replacement pelletal Cambrian Ordian-Templetonian
siliceous phosphorite;
Georgina Marine chemical calcareous phosphorite; |Early Middle
92 Australia |Queensland |Basin/Duchess Phosphate Hill sediment phosphatic siltstone Cambrian Ordian-Templetonian
Georgina Marine chemical Early Middle
93|Australia 'Queensland |Basin/Engine Creek sediment Cambrian Ordian-Templetonian
Georgina Basin/Lady
Anne (Annie)-Lady Marine chemical granular; pelletal; muds |Early Middle
94 Australia Queensland Jane sediment locally present Cambrian Ordian-Templetonian
Georgina Basin/Lily Marine chemical mudstone phosphorite; |Early Middle
95 Australia Queensland Creek sediment microphosphorite Cambrian Ordian-Templetonian
Georgina Basin/Mt. Marine chemical mudstone phosphorite; | Early Middle
96 Australia Queensland Jennifer sediment replacement phosphorite| Cambrian Ordian-Templetonian
mudstone phosphorite
(strongly ferruginous in
places); replacement
Georgina Basin/Mt. Marine chemical phosphorite (strongly Early Middle
97 Australia Queensland O'Connor sediment ferruginous in places) Cambrian Ordian-Templetonian
Georgina Marine chemical mudstone phosphorite; | Early Middle
98| Australia Queensland Basin/Phantom Hills sediment replacement phosphorite| Cambrian Ordian-Templetonian
Georgina Basin/Quita Marine chemical Early Middle
99 Australia Queensland Creek (Quite Creek) sediment granular Cambrian Ordian-Templetonian
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No. Lithology or Complex Minerals Deposit Description Age references General Comments General References
carbonate
fluorapatite,
collophane,
quartz, chert,
siltstone; chert; Beetle Creek clay, mica, Howard and Hough, 1979; Mew, 1980; Cook,
91 limestone Formation goethite Cook, 1989 1989
Also called Burke River.
Most sources treat
phosphatic Phosphate Hill and Duchess |Industrial Minerals, 1998b; Jasinski, 2000;
mudstone; chert; Beetle Creek interchangeably, but 2 treat |Mew, 1980; S. Jasinski, written commun.,
92 limestone Formation Cook, 1989 as separate sites. 2001; Dreissen, 1990
siltstone; chert; Beetle Creek
93/shale Formation Cook, 1989 Mew, 1980

limestone, chert,
siltstone,
94 mudstone

Beetle Creek
Formation

Cook, 1980, 1989

Lady Anne also called
Thorntonia. Lady Jane is a
northern extension of Lady
Annie.

Mew, 1980; Cook and Elgueta, 1986; Cook,
1989; Dreissen, 1990

Beatle Creek Fmt-
siltstone; chert;
95 shale

Beetle Creek
Formation

Cook, 1980,1989

Mew, 1980; Cook, 1989

Beatle Creek Fmt-

brecciated

phosphatic

siltstone; nodular

chert; limestone;
96 volcanics

Border Waterhole

Formation

Average thickness 6 m, but
up to 15 m thickness.

Cook, 1980,1989

Cook, 1989

Beatle Creek Fmt-
siltstone; chert;

limestone; Border Waterhole

97 volcanics Formation Cook, 1980,1989 Mew, 1980; Cook, 1989
Beatle Creek Fmt-
phosphatic

mudstone; chert;
98 limestone

Border Waterhole

Formation

Average thickness 9 m but up
to 35 m thickness.

Cook, 1980,1989

Mew, 1980; Cook, 1989

Beatle Creek Fmt-

siltstone; chert;

shale; sandstone;
99 limestone

Beetle Creek
Formation

Cook, 1980,1989

Mew, 1980; Cook, 1989
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Georgina Marine chemical mudstone phosphorite; |Early Middle
100 Australia Queensland Basin/Riversleigh sediment replacement phosphorite Cambrian Ordian-Templetonian
Georgina Marine chemical mudstone phosphorite; | Early Middle
101 Australia |Queensland Basin/Sherrin Creek sediment microphosphorite Cambrian Ordian-Templetonian
Devonian-
102|Australia Queensland St. Ann's Sedimentary No data Carboniferous
nodular; anhydrous lime
phosphate; locally
aluminous phosphate
where shale and slate Proterozoic-
103 Australia South Australia Angaston Residual enrichment replaced Tertiary Cambrian
nodular; anhydrous lime
phosphate; locally
aluminous phosphate
where shale and slate Proterozoic-
104 Australia South Australia Kapunda - Moculta Residual enrichment replaced Tertiary Cambrian
biogenic phosphate
105 Australia South Australia Orroroo Replacement replacing igneous rock |Holocene
Marine chemical nodular; conglomeritic
106|Australia Tasmania Continental Shelf sediment nodules Holocene
Tasman Marine chemical
107 Australia Tasmania Basin/Mathinna sediment phosphatic limestone Cambrian (?)
Marine chemical
108 Australia Tasmania Tasman Basin/Railton sediment phosphatic limestone Cambrian (?)
Tasman Marine chemical
109 Australia Tasmania Basin/Smithton sediment phosphatic limestone Cambrian (?)
Tasman Basin/St. Marine chemical
110 Australia Tasmania Mary's sediment phosphatic limestone Cambrian (?)
Bass Basin (Torquay Marine chemical nodular, shells, shark
111 Australia Victoria Embayment) Geelong sediment teeth Neogene
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Beatle Creek Fmt-
nodular and
bedded chert;
mudstone; Border Waterhole Average thickness 2.4 m, but
100 limestone Formation up to 7.6 m thickness. Cook, 1980,1989 Mew, 1980; Cook, 1989
carbonate
fluorapatite,
Beatle Creek Fmt- quartz, chert,
siltstone; chert; Beetle Creek clay, mica, Howard and Hough, 1979; Mew, 1980; Cook,
101 shale Formation goethite Cook, 1980,1989 1989
102 No data Cook, 1980

limestone; shale;
103 slate

British Sulphur
Corporation, 1987

British Sulphur Corporation, 1987

limestone; shale;
104 slate

British Sulphur
Corporation, 1987

Mew, 1980

105 igneous rocks

Cook, 1980; Lee,
1980

carbonate nodules;
carbonate
106 packstones

Cook, 1980; Cook
and O'Brien, 1990

107 limestone

Cook, 1980; British
Sulphur
Corporation, 1987

British Sulphur Corporation, 1987

108 limestone

Cook, 1980; British
Sulphur
Corporation, 1987

Grade is low.

Mew, 1980; British Sulphur Corporation,
1987

109 limestone

Cook, 1980; British
Sulphur
Corporation, 1987

British Sulphur Corporation, 1987

110 limestone

Cook, 1980; British
Sulphur
Corporation, 1987

Large reserves of material
grading 5% P205.

Mew, 1980

limestone;
claystone; black
111 shale

Cook and O'Brien,
1990
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Marine chemical
112|Australia |Victoria Bulumwaal sediment nodular Ordovician
Marine chemical
113 Australia |Victoria |Gippsland Basin Beaumaris sediment nodular, bryozoans Miocene
Marine chemical
114 Australia |Victoria |Gippsland Basin Lakes Entrance  sediment nodular Neogene
Marine chemical
115|Australia |Victoria Howgquahiver sediment nodular Ordovician
Marine chemical Ordovician-Early
116|Australia |Victoria |Killawarra sediment Devonian
Marine chemical granular; fish bones and
117 Australia |Victoria 'Murray Basin Murrayville sediment teeth; nodular Neogene
Marine chemical
118|Australia |Victoria |Otaway Basin Hamilton sediment nodular Neogene
Mansfield Marine chemical
119 Australia Victoria Otaway Basin (Phosphate Hill) | sediment nodular Ordovician
nodular; fossil fragments-
Marine chemical - teeth, bones, corals,
120 Australia Victoria Otaway Basin Princetown sediment pelecypods Late Miocene
Marine chemical
121 Australia Victoria Waratah Bay sediment nodular Ordovician
Marine chemical
Western sediment, secondary
122 Australia Australia Little Rocky Inlet enrichment Insular phosphorite Late Holocene
Magmatic, Proterozoic,
Western Mount Weld includes Swan carbonatite/alkalic; Neogene-
123 Australia Australia (Laverton) deposit residual enrichment | apatite Quaternary
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Cook, 1980; British
Sulphur
112 black shale Corporation, 1987
limestone; Cook and O'Brien,
113 claystone 1990; Lee, 1980
sandstone; Cook and O'Brien,
114 calcareous argillite 1990
Cook, 1980; British
Sulphur
115 black shale Corporation, 1987
116 Mew, 1980 Mew, 1980
Cook and O'Brien,
117 |glauconitic sands |glauconite 1990
Cook and O'Brien,
118 clay; limestone 1990
Cook, 1980; British | Aluminum phosphate with 1-
black shale; slate; Sulphur 23% P205 worked between
119 calcareous clay Corporation, 1987 1916 and 1926. Mew, 1980
Bed is thin with relatively low |Cook and O'Brien,
120 limestone collophane phosphate content. 1990; Lee, 1980 Mew, 1980
Cook, 1980; British
Sulphur
121 black shale Corporation, 1987 Mew, 1980

carbonate

grainstone and

rudstone; marine
122 storm deposits

Dix, 1988

Small occurrence may be
indicative of now eroded
larger deposit

calcite, dolomite,
apatite, monazite,

churchite, Western Australia Website, 2000; Harben
xenotime, and Kuzvart, 1996; O'Driscoll, 1988; Duncan
cerianite, and Willet, 1990; Mariano, 1989; Griffiths,
florencite, Notholt and others, 1992; Fetherston and others, 1997; Western
123 carbonatite goyazite 1989%e Australia Website, 2000; Dreissen, 1990
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Western Marine chemical
124|Australia |Australia Murchison River sediment No data Cretaceous
Western Perth Marine chemical bedded; nodular;
125 Australia Australia Basin/Dandaragan sediment phosphatized wood Cretaceous
126 Austria Linz
Marine chemical
127 Belgium Beaudour, Tertre sediment
Marine chemical
128 Belgium Demer sediment
Nethe (Fleuve) Petite Marine chemical
129 Belgium et Grande sediment
bedded; granular;
phosphatic calcarenite
produced by leaching of
Mons Basin/Baudour Marine chemical phosphatic chalk buy
130/Belgium 'Hainaut area sediment meteoric waters Late Cretaceous | Early Maastrichtian
Marine chemical
sediment; local bedded; granular;
131 Belgium Hainaut Mons Basin/Ciply area residual enrichment |pebbles (locally) Late Cretaceous Early Maastrichtian
Marine chemical
Mons Basin/Saint sediment; local granular; pebbles
132 Belgium Hainaut Symphorien; Spiennes residual enrichment |(locally) Late Cretaceous Early Maastrichtian
Marine chemical
sediment; secondary bedded; granular;
133 Belgium Hesbaye Momalle, Rocour enrichment nodular; fossiliferous Late Cretaceous 'Maastrichtian
Marine chemical
134 Belgium Liége Liége- Meuse Valley sediment Cretaceous
Marine chemical black phosphatic
135 Belarus Mogilev Oblast Krichev sediment nodules Late Cretaceous | Cenomanian
Marine chemical
136 Benin Mono Athieme sediment Lutetian?
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124 No data

glauconitic chalk;
125 greensand

Host Formation
or Complex

Minerals

Geologic Comments or
Deposit Description

2 beds of phosphate nodules.
Less than m of overburden.

Age references

Cook, 1980; Lee,
1980

Cook, 1980; British
Sulphur
Corporation, 1987;
Lee, 1980

General Comments

General References

Mew, 1980; British Sulphur Corporation,
1987

126

British Sulphur Corporation, 1987

127

128

129

phosphatic chalk;
130 chalk; chert

Ciply Phosphatic
Chalk

Generally whole phosphatic
succession is bioturbated

Generally whole phosphatic

Robaszynski, 1989

phosphatic chalk; | Ciply Phosphatic succession is bioturbated.

131 chalk Chalk Resources 6-10 m thick. Robaszynski, 1989 Production ceased in 1968. |British Sulphur Corporation, 1987
phosphatic chalk; | Ciply Phosphatic Generally whole phosphatic

132 chalk Chalk succession is bioturbated Robaszynski, 1989

sandy-clayey
133 groundmass

Dejonghe, 1986

Mew, 1980; British Sulphur Corporation,

134 1987

British Sulphur Harben and Kuzvart, 1996; British Sulphur
135 Corporation, 1987 Corporation, 1987
136 de Kun, 1987
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Marine chemical bedded; lenticular;
sediment; residual  |granular and oolitic;

137 Benin Borgou Mekrou enrichment phosphatic siltstone Proterozoic
Marine chemical
sediment;

138 Bhutan, India Dagana Mauree-Kalikhola area metamorphosed bedded Early Permian (?)
Magmatic,

139 Bolivia Santa Cruz Velasco Cerro Manomo carbonatite/alkalic  |apatite Cretaceous
Marine chemical bedded; phosphatized

140 Bolivia Cochabamba Capinota sediment shells and pellets Ordovician Caradocian
Marine chemical

141 Bolivia La Paz Caranavi sediment bedded Ordovician
Marine chemical

142 Bolivia Potosi Chacarilla sediment bedded Ordovician
Marine chemical

143 |Bolivia Potosi Sud Chichas area sediment bedded Ordovician
Magmatic,
carbonatite/alkalic;

144 Brazil Caiapo residual enrichment post-Devonian
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chert; dolomitic
137 limestone; tillite

Host Formation
or Complex

Mekrou Bend
Group

Minerals

Geologic Comments or
Deposit Description

Deposit has been laterized.

Age references

Trompette, 1989

General Comments

General References

de Kun, 1987; Mew, 1980; Slansky, 1986;
Lucas and others, 1986

black ironstone

Found at the Gondwana-
Siwaliks contact; believed
Gondwana rocks are Damuda
Formation and Early Permian
in age. More than 25 m

shale; mineralized shale with a
carbonaceous phosphorite horizon 6.75-
138 phyllite 20.76 m thick. ESCAP, 1991 ESCAP, 1991

apatite, dahllite,
francolite,
collophane,
barite, Th, U,
bastnasite,
monazite,
cerianite, La-Nd

silicified phosphates and  Part of the Velasco Alkaline | British Sulphur Up to 25% P205 locally, up |Litherland and others, 1986; Woolley, 1987;

139 carbonatite

silicates

Province of eastern Bolivia.

Corporation, 1987

t00.12% U.

British Sulphur Corporation, 1987

140 No data

apatite, goethite,
chert, meta-

Anzaldo Formation autunite

There are 15 phosphate-
bearing zones.

British Sulphur
Corporation, 1987

Only about 20% of resource
could be mined by surface

methods.

Arduz and others, 1991; Notholt, 1994;
Appleton, 1994; British Sulphur Corporation,
1987

141 sandstone; shale

Some 55 phosphate beds of
variable thickness (2 to 20
cm) found in a zone 3 km long
on both flanks of a NW-SE
syncline.

U.S. Geological
Survey Mineral
Resources Data
System, 2000

U.S. Geological Survey Mineral Resources
Data System, 2000

fossiliferous
ferruginous
142 limestone

Thin beds of phosphate with
up to 24% P205.

Notholt, 1994

Notholt, 1994

fossiliferous
ferruginous
143 limestone

Notholt, 1994

Very small production in

1952.

Notholt, 1994

144

Anomalous Sr, Ba, REE in the
lateritic cover.

USGS files; Woolley, 1987
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Magmatic,
145 Brazil |Jaquia carbonatitic/alkalic 127 Ma
Campo Alegre de Magmatic,
146 Brazil 'Bahia |Lourdes carbonatite
147 Brazil Bahia Ipira Panelas (Ipira) Magmatic, pegmatite apatite
Marine chemical Late Proterozoic (550-
148 Brazil 'Bahia \Irece sediment stromatolitic phosphate |Late Proterozoic |600 Ma)
149 Brazil 'Bahia |ltambe Lorenall, Il Metasedimentary
Marine chemical stockworks and massive
sediment; secondary |ore bodies filling voids in
150 Brazil Ceara Itataia replacement limestone Early Proterozoic
Marine chemical
sediment; residual Middle-Late
151 Brazil Goias Cabeceiras enrichment Proterozoic
Marine chemical
Campos Belos - sediment; residual Middle-Late
152 Brazil Goias Monte Alegre enrichment Proterozoic
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145

146

alkaline granite
147 (alaskite)

Host Formation

or Complex Minerals

|apatite

Geologic Comments or
Deposit Description

Age references

General Comments

General References

USGS files

Industrial Minerals, 1987; Industrial Minerals,
1988

Lima, 1976; MASMILS, 2000; British Sulphur
Corporation, 1964

148 dolostone

149 calcsilicates

150 limestone; gneiss

Shallow-water deposition;
abundant sulfide minerals
reflect replacement of
evaporitic sulfates

Transgressive meta-
sedimentary sequence.

Kyle and Misi, 1997

Pouba, 1994

CPRM, 1999

Azevedo Branco, 1984

CPRM, 1999

shale, siltstone,
151 dolomite

Bambui Group -
Sierra da Saudade
Formation

Shallow basin deposits.
Deposit has been laterized.

Dardenne and
others, 1986

Of probable limited economic
interest.

Dardenne and others, 1986

152 shale, marl

Bambui Group -
Sete Lagoas

Formation apatite, wavellite

Shallow basin deposits. At
Campos Belos, phosphorite
forms lenses a few tens of
meters in length an 2 meters
thick. Deposits have been
laterized.

Dardenne and
others, 1986

Of probable limited economic
interest.

Dardenne and others, 1986
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lateritic phosphate
residuum associated
Magmatic, with supergene 82.9+4.2 Ma
carbonatite/alkalic; |formation processes Cretaceous, post- (K/Ar on alkali
153|Brazil 'Goias |Ouvidor Catalao | residual enrichment | (fluorapatite and dahllite) Tertiary syenite)
Cataléo-
154 Brazil Goias Ouvidor Catalao Il
Catalao-
155 Brazil Goias Ouvidor Chapadao
Marine chemical
sediment; residual Middle-Late
156 Brazil Goias Formosa enrichment Proterozoic
Marine chemical
sediment; residual Middle-Late
157 Brazil Goias Nova Roma enrichment Proterozoic
Magmatic,
carbonatite/alkalic;
158 Brazil Goias Ouvidor residual enrichment
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pyrochlore,
goethite, apatite,
barite, hematite,
magnetite,
gibbsite, bohmite,
kaolinite, ilmenite,
fluorapatite,
svanbergite,
goyazite,
carbonatite veins; vivianite,
phlogopite hinsdalite,
glimmerites; collophane, Azevedo Branco, 1984; Gierth and Baecker,
weathered lusungite, cahnite, 1986; Woolley, 1987; Morteani and Preinfalk,
peroxenite; vermiculite, Carvalho and 1996; Azevedo Branco, 1984; S. Jasinki,
153 peridotite |perovskite, pyrite Bressan, 1989 written commun., 2001
154 USGS files
Lima, 1976; Russell, 1987; S. Jasinski,
155 written commun., 2001
Bambui Group -
Sete Lagoas Shallow basin deposits. Dardenne and Of probable limited economic
156 shale, marl Formation Deposit has been laterized. others, 1986 interest. Dardenne and others, 1986
Bambui Group -
Sete Lagoas Shallow basin deposits. Dardenne and Of probable limited economic
157 shale, marl Formation apatite, wavellite | Deposit has been laterized. others, 1986 interest. Dardenne and others, 1986
Production for fertilizers and
STPP for detergents. Mine
158 plus processing plant. Griffiths, 1995b; Kendall, 1996
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Magmatic, residuum from leached
carbonatite/alkalic; |carbonatite composed of | Cretaceous, post- Middle
159 Brazil Minas Gerais Araxa Araxa Barreiro residual enrichment |apatite Tertiary 87.2 +/- 4.4 Ma Precambrian
Marine chemical Middle-Late Middle-Late
sediment; residual brown, poorly Proterozoic; Proterozoic (950-
160 Brazil Minas Gerais Abaeté Cedro do Abaete enrichment crystallized apatite Cretaceous 650); Cretaceous
Marine chemical
Patos de sediment, residual Late Proterozoic
161 Brazil Minas Gerais Minas Patos de Minas enrichment laminated; pelletal Late Proterozoic |(600+50 Ma; Rb/Sr
Marine chemical
Patos de Lagamar Mine sediment, residual Banded, stromatolites, |Middle-Late
162 Brazil Minas Gerais Minas Patos de Minas (Lanamar) enrichment laminated Proterozoic
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Deposit
No.

Host/Associated
Lithology

calcitic and
dolomitic
carbonatite;
pyroxenite;
glimmerite, silexite;

159 peridotite

Host Formation
or Complex

Minerals

apatite,
pyrochlore, barite,
magnetite,
monazite,
bariopyrochlore,
goyazite, ancylite,
ceriopyrochlore,
goethite, limonite,
gorceixite,
ilmenite,
hematite,
gibbsite, kaolinite,
bohmite,
pandaite,
vermiculite,
isokite, pyrite

Geologic Comments or
Deposit Description

Mineralization age from K-Ar
on biotite from glimmerite.
Weathered carbonatite with 3
separate areas of
mineralization.

Age references

Notholt and others,
1989b

General Comments

This is the world's largest Nb
reserve. Also produces Nb.

General References

Harben and Kuzvart, 1996; Silva, 1986;
Woolley, 1987; Castor, 1994; Morteani and
Preinfalk, 1996; Azevedo Branco, 1984; S.
Jasinski, written commun., 2001; CPRM,
1999

shale, argillite,
siltstone,
sandstone,

160 limestone

Bambui Group-
Lagoa do Jacare
and Serra da
Saudade
Formations

apatite,
fluorapatite,
wavellite, illite,
smectite, chlorite

Deposit formed on stable
platform, shallow water.

Foose, 1993;
Dardenne and
others, 1986

Resource estimates from
Dardenne and others (1986).

Azevedo Branco, 1984; Foose, 1993; Notholt
and others, 1989b

shale, siltstone,
carbonate, schist,

161 conglomerate

Bambui Group

fluorapatite,

francolite,
wavellite, quartz,
hematite,
limonite, illite,
mica

Bambui Group sediments are
folded and metamorphosed to
low grade in this area.

Damasceno, 1989

Notholt, 1994; Dardenne and others, 1986;
Cook and O'Brien, 1990

shale, siltstone,

162 carbonate, slate

Bambui Group-

Vazante Formation apatite

Deposit formed in transitional
environment- shallow to deep
water.

Dardenne and
others, 1986

May be an extension of
Rocinha mineralization.

Russell, 1987, Mew, 1980; Dardenne and
others, 1986; McClellan and Saavedra, 1986;
S. Jasinski, written commun., 2001

Page 68




Appendix A
OF02-156A

State/ Principal

Deposit |Country/ Administrative 3rd order  Basin/Fmt/Region Deposit or General Age Specific Age Magmatic/host
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Marine chemical
sediment, residual Middle-Late
163 Brazil Minas Gerais Patos de Minas Rocinha Mine enrichment Laminated Proterozoic
Magmatic,
carbonatite/alkalic;
164 Brazil Minas Gerais Patrocino Patrocino Salitre | residual enrichment Cretaceous
Magmatic,
carbonatite/alkalic;
165 Brazil Minas Gerais | Patrocino | Patrocino Serra Negra residual enrichment Cretaceous
Magmatic, residuum from leached
carbonatite/alkalic; |carbonatite composed of
166 Brazil Minas Gerais Tapira residual enrichment |apatite Post-Tertiary Late Cretaceous
Proterozoic-
Metasedimentary; Paleozoic,
167 Brazil Para Itacupim residual enrichment Quaternary
Marine chemical
168 Brazil Paraiba Alhandra-Conde sediment Cretaceous
phosphocalcareous
sandstones; bedded;
granular; nodules;
Joao Pessoa - Rio Marine chemical microfossils and shell
169 Brazil Paraiba Tinto sediment debris Late Cretaceous |Maastrichtian
170 Brazil Paraiba Monteiro Diversos (Monteiro) Magmatic, pegmatite apatite
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carbonate
fluorapatite
(francolite),
wavellite, quartz,
Bambui Group - calcite, dolomite, |Deposit formed in relatively Notholt, 1994; Azevedo Branco, 1984;
Paraopeba pyrite, illite, deep, quiet, water with Dardenne and Dardenne and others, 1986; Damasceno,
163 shale, siltstone Formation 'hematite, limonite |reducing zones. others, 1986 1989; S. Jasinski, written commun., 2001
Azevedo Branco,
164 carbonatite, dunite 1984 Azevedo Branco, 1984; CPRM, 1999
Azevedo Branco,
165 carbonatite, dunite 1984 Azevedo Branco, 1984; CPRM, 1999
apatie,
pyrochlore, REE
minerals, Harben and Kuzvart, 1996; Harben and
carbonatite, vermiculite, Bates, 1990; Harben, 1984; Woolley, 1987;
weathered magnetite, Notholt and others, ' Concentrate reported as 36% Azevedo Branco, 1984; S. Jasinski, written
166 ultramafics anatase 1989b P205 (1980). commun., 2001; CPRM, 1999
laterized schist, Azevedo Branco,
167 phyllite Piria Formation 1984 Azevedo Branco, 1984
Gramame Transgressive terrigenous Azevedo Branco, Azevedo Branco, 1984; Foose, 1993; CPRM,
168 Formation sediments in marginal basin. 1984 1999
clayey sandstone;
sandy limestone;
calcarenites;
calcareous Gramame Transgressive terrigenous Albuquerque and Azevedo Branco, 1984; Foose, 1993; CPRM,
169 sandstones Formation sediments in marginal basin. |Giannerini, 1989 1999
Lima, 1976; MASMILS, 2000; British Sulphur
170 limestone Corporation, 1964
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Skarn, magmatic, Middle-Late Middle-Late
171 Brazil |Paraiba 'Sume Sume Olho d'Agua pegmatite apatite Proterozoic Proterozoic (950-650)
phosphocalcareous
sandstones; bedded;
granular; nodules;
Paraiba or Marine chemical microfossils and shell
172 Brazil Pernambuco Paulista sediment debris Late Cretaceous |Maastrichtian
Marine chemical
173 Brazil Pernambuco Goiania sediment Cretaceous
phosphocalcareous
sandstones; bedded;
granular; nodules;
Marine chemical microfossils and shell
174 Brazil Pernambuco Olinda sediment debris Late Cretaceous Maastrichtian
Marine chemical
175 Brazil Piura Picos sediment Devonian
Marine chemical
176 Brazil Piura Pimenteiras sediment Devonian
Sao Joao Marine chemical
177 Brazil Piura Do Piaui Sao Joao Do Piaui sediment Devonian
Rio Grande Do Marine chemical
178 Brazil Norte Macau sediment
Magmatic residuum from leached
carbonatite/alkalic; |carbonatite composed of Cretaceous, post-
179 Brazil Santa Catarina |Anitapolis | Anitapolis residual enrichment |apatite Tertiary Early Cretaceous
180 Brazil Sao Paulo Cajati Cajati Unknown
Magmatic,
Ipanema (Morro de carbonatite/alkalic; Late Jurassic-
181 Brazil Sao Paulo Ipero Arocoiba) residual enrichment | apatite Post-Tertiary Early Cretaceous
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171 limestone Foose, 1993 Azevedo Branco, 1984
clayey sandstone;
sandy limestone;
calcarenites;
calcareous Gramame Albuquerque and
172 sandstones Formation Giannerini, 1989 Albuguerque and Giannerini, 1989
Gramame Transgressive terrigenous Azevedo Branco, Azevedo Branco, 1984; Foose, 1993; CPRM,
173 Formation sediments in marginal basin. 1984 1999
clayey sandstone;
sandy limestone;
calcarenites;
calcareous Gramame Albuquerque and
174 sandstones Formation Giannerini, 1989 Azevedo Branco, 1984; MASMILS
sandstone, Pimentaeira Azevedo Branco,
175 siltstone Formation 1984 Foose, 1993; Azevedo Branco, 1984
sandstone, Azevedo Branco,
176 siltstone 1984 Foose, 1993; Azevedo Branco, 1984
sandstone, Pimentaeira Azevedo Branco,
177 siltstone Formation 1984 Foose, 1993; Azevedo Branco, 1984
Gramame
178 Formation
alkaline igneous Notholt and others,
179 complex 1989b Azevedo Branco, 1984; Mariano, 1989
Production used for
180 fertilizers. Griffiths, 1995b; Kendall, 1996
alkaline igneous
complex with Harben and Kuzvart, 1996; MASMILS;
glimmerite, fenites, Acevedo Branco, 1984; Mew, 1980; Born,
181 ultramafics apatite, magnetite Born, 1989b 1989b; CPRM, 1999
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Registro, Morro Do Serrote Magmatic,
182 Brazil Sao Paulo Juquia (Serrote Complex) Guaviruva Mine | carbonatite/alkalic  |apatite
Registro, Morro Do Serrote Magmatic,
183 Brazil Sao Paulo Juquia (Serrote Complex) Serrote carbonatite/alkalic  |no data Cretaceous
Magmatic,
184 Brazil Sao Paulo Ribeira Barra de Itapirapuéd carbonatitic/alkalic 103 Ma
Magmatic, alkalic; Late Jurassic- Late Jurassic-
185 Brazil Sao Paulo Jacupiranga | Jacupiranga Complex residual enrichment |apatite Early Cretaceous Early Cretaceous
Marine chemical
186 Bulgaria Tchechliantzi sediment
Marine chemical Jurassic-
187 Bulgaria Provadija sediment Oligocene
Marine chemical Jurassic-
188 Bulgaria Pleven sediment bedded Oligocene
pelletal phospharenites
containing beds and
lenses of granular and
Marine chemical nodular phosphate; Late Voltaian
Burkina Faso Aloub Djouana (Abobo- sediment; residual  |phosphatic sandstones; Middle-Late (993163 Ma to 66048

189

(Upper Volta)

Djuana)

enrichment

pseudo oolites

Proterozoic

Ma)

190

Burkina Faso
(Upper Volta)

Arli (Arly)

Marine chemical
sediment; residual
enrichment

ovules, grains,
aggregates, poorly
sorted and bedded

Late Proterozoic

Vendian
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alkaline igneous
complex--
nepheline syenite,
dolomite,
182 pyroxenite Open pit has been flooded. |Mew, 1980
Irregular mass of interwoven
mineralized veins
(stockworks), stock, chimneys
and deposits of irregular or
undefined shape. Mass of
apatite-magnesite-barite is
apatite, 1.8 km long and 10-15 m Harben and Kuzvart, 1996; Mew, 1980;
183 nepheline syenite magnesite, barite wide. Foose, 1993 Azevedo Branco, 1984
184 USGS files
alkaline intrusive Harben and Kuzvart, 1996; Born, 1989a;
complex, Complex covers an area of | Azevedo Branco, 1984; S. Jasinski, written
185 ultrabasics Born, 1989a 65 sq km. commun., 2001: CPRM, 1999
186
187
188 Mew, 1980
Deposit is structurally
complex. 2 facies of
phosphorite, one with less
apatite, iron than 1% quartz and one with
pellites, quartzite, oxides, quartz; 25-30% detrital quartz. Local
phyllite; limestone; minor kaolinite, lateritic alteration of Maurin and others, Questionable economic de Kun, 1987; Notholt, 1994; Slansky, 1986;
189 chert sericite phosphatic formations. 1989 potential. Lucas and others, 1986; Trompette, 1989

limestone, chert,
190 siltstone

Kodjari Formation

fluorapatite,
quartz,
crandallite,
wavellite, calcite,
kaolinite; also
minor organic,
pyrite, vivianite,
barite

Phosphate horizon is only
about 10 m thick.

de Kun, 1987; Notholt, 1994; Slansky, 1986;
Lucas and others, 1986; Trompette, 1989
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Burkina Faso Marine chemical Late
191 (Upper Volta) Diapega sediment Precambrian
Marine chemical bedded; lenticular; Late Voltaian 993+63
Burkina Faso sediment; residual  granular and oolitic; Middle-Late Ma to 660+8 Ma (avg.
192 (Upper Volta) |Niamey Kodjari enrichment phosphatic siltstone Proterozoic 675 Ma)
Carbonatite, Carbonatite has
Matongo (Upper weathered weathered to a
193/ Burundi Ruvubu complex) carbonatite phosphate sand. 739 +/- 7 Ma
fracture fillings;
accumulations of
phosphatic debris;
conglomeritic in north;
manganiferous
Phnom Ban Teay Secondary phosphorite lenses in
194 Cambodia Battambang Neang replacement south Quaternary Permian
195
concretionary
phosphate; phosphate-
cemented limestone
breccias; conglomeritic;
Secondary in-filling, pocket filling;
replacement; botryoidal phosphate;
196 Cambodia Battambang Phnom Sampeou residual enrichment |crustified phosphate Quaternary Permian
fracture fillings;
conglomeritic; crustified
Secondary or sponge-like
197 Cambodia Battambang Phnom Thoch replacement phosphate; botryoidal Quaternary Permian
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Upper Volta Group
191 Upper Volta Group sediments. Mew, 1980
fluorapatite,
quartz,
crandallite,
wavellite, calcite,
illite, kaolinite; Passive margin sequence.
siltstone; chert; also minor Ore has mean thickness of 10 de Kun, 1987; Mew, 1980; Notholt, 1994;

dolomitic
192 limestone; tillite

Kodjari Formation

organic, pyrite,
vivianite, barite

m. Deposit has been locally
laterized.

Trompette, 1989

Slansky, 1986; Lucas and others, 1986;
Maurin and others, 1989

carbonatite,
193 syenite

apatite, biotite,
cancrinite,
pyrochlore,
molybdenite,
crandallite,
monazite, pyrite,
magnetite,
pyrrhotite

de Kun, 1987; Woolley, 2001

194 limestone

Phosphate enrichment
produced by weathering of
marine limestone;
mineralization age based on
age for Phnom Sampeou

ESCAP, 1993a

ESCAP, 1993a

195

196 limestone

U.S. Geological
Survey Mineral
Resources Data
System, 2000;
British Sulphur
Corporation, 1987;
Lee, 1980; ESCAP,
1993a

ESCAP, 1993a; British Sulphur Corporation,
1987

197 limestone

Phosphate enrichment
produced by weathering of
marine limestone;
mineralization age based on
age for Phnom Sampeou

ESCAP, 1993a

ESCAP, 1993a
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conglomeritic; botryoidal
Phnom Thom and Secondary phosphate; crustified
198 Cambodia Battambang Prasat replacement phosphate Quaternary Permian
in-filling; cavity filling;
Secondary massive phosphorite;
Sisophon area/Phnom replacement; conglomeritic; crustified,
199 Cambodia Battambang Bak | and Il residual enrichment |sponge-like phosphorite |Quaternary Permian
Secondary infilling; filling fissures
Sisophon area/Phnom replacement; and cavities; earthy
200 Cambodia Battambang Chung Chiang residual enrichment |phosphorite mass Quaternary Permian
infilling; filling fissures
and cavities; brecciated
phosphorite; silty
201 Cambodia Kampot Phnom Bak Residual enrichment  phosphorite Quaternary Permian
in-filling; filling fissures
and cavities; brecciated
phosphorite; silty
202 Cambodia Kampot Phnom Kanlang Residual enrichment  phosphorite Quaternary Permian
infilling; filling fissures
and cavities; brecciated
phosphorite; silty
203 Cambodia Kampot Phnom Loang Residual enrichment  phosphorite Quaternary Permian
in-filling; concretionary;
brecciated phosphorite;
silty phosphorite;
204 Cambodia Kampot Phnom Totung Residual enrichment | conglomeritic Quaternary Permian
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198 limestone

Host Formation
or Complex

Minerals

Geologic Comments or
Deposit Description

Phosphate enrichment
produced by weathering of
marine limestone;
mineralization age based on
age for Phnom Sampeou

Age references

ESCAP, 1993a

General Comments

General References

ESCAP, 1993a

limestone; gravels
of limestone,
phosphorite and

199 quartz

2 deposits. Phosphate
enrichment produced by
weathering of marine
limestone; mineralization age
based on age for Phnom
Sampeou. Phnom Bak | has
a clayey ore; Phnom Bak Il an
encrusted ore. Residual ores
largely in steeply-dipping
north-south fissures.

ESCAP, 1993a

ESCAP, 1993a

200 limestone

Phosphate enrichment
produced by weathering of
marine limestone;
mineralization age based on
age for Phnom Sampeou.
Ore is earthy. Residual ores
largely in steeply-dipping
north-south fissures.

ESCAP, 1993a

ESCAP, 1993a

201 limestone

Phosphate enrichment
produced by weathering of
marine limestone

ESCAP, 1993a

ESCAP, 1993a

202 limestone

Phosphate enrichment
produced by weathering of
marine limestone. P-enriched
area 40-70m long, 2-8m wide

ESCAP, 1993a

ESCAP, 1993a

203 limestone

Phosphate enrichment
produced by weathering of
marine limestone

ESCAP, 1993a

ESCAP, 1993a

204 limestone

Phosphate enrichment
produced by weathering of
marine limestone. Deposits
are 40-80m in length,1-4m
thick.

ESCAP, 1993a

ESCAP, 1993a
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infilling; filling fissures
and cavities; brecciated
phosphorite; silty
Secondary phosphorite; Neogene-
205 Cambodia Kampot Tuk Meas (Tuk Teas) replacement concretionary Quaternary Permian
Secondary
replacement; in-filling; pocket fillings;
206 Cambodia Pursat Phnom Cheam residual enrichment |karst phosphorite Quaternary Permian
Magmatic,
207|Canada Burritt Island carbonatite/alkalic
Magmatic,
208/ Canada Callender Bay carbonatite/alkalic
Magmatic,
209 Canada Clay-Howells carbonatite/alkalic
Magmatic,
210/Canada Crevier carbonatite/alkalic
Magmatic,
211 Canada Firesand carbonatite/alkalic
Magmatic,
212 Canada Iron Island carbonatite/alkalic
Magmatic,
213 Canada Kirkland Lake carbonatite/alkalic
Magmatic,
214 Canada Mercier carbonatite/alkalic
Magmatic,
215 Canada Prairie carbonatite/alkalic
Magmatic,
216/ Canada Schryburt Lake carbonatite/alkalic
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Filling a fault zone; phosphate |U.S. Geological

enrichment produced by Survey Mineral
weathering of marine Resources Data
limestone. Depositis 210m |System, 2000; Lee,
long, 150m wide and 3-4m 1980; ESCAP, Production in the 1920's and
205/limestone thick. 1993a from 1961-1980 or later. ESCAP, 1993a; Mew, 1980
U.S. Geological

Survey Mineral
Resources Data
System, 2000;
British Sulphur

Marbles from contact Corporation, 1987;
metamorphism of Permian Lee, 1980; ESCAP, ESCAP, 1993a; British Sulphur Corporation,
206 marble; limestone limestones 1993a 1987
207 USGS files
208 USGS files
magnetite-calcite
209 carbonatite British Sulphur Corporation, 1987
210 carbonatite British Sulphur Corporation, 1987
calcite carbonatite,
dolomitic
carbonatite, mafic
211 rocks British Sulphur Corporation, 1987
P, Ni, and Cu occur in
pyroxenite; U, Nb, Ba, and F
212 occur in carbonatite USGS files
213
214 calcite carbonatite British Sulphur Corporation, 1987
calcite carbonatite,
215/ijolite British Sulphur Corporation, 1987

calcite carbonatite,
mafic calcite
carbonatite,
leached

216 carbonatite British Sulphur Corporation, 1987
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Magmatic,
217 Canada Seabrook carbonatite/alkalic
Magmatic,
218 Canada St. Veronique carbonatite/alkalic
Magmatic,
219 Canada Township 107 carbonatite/alkalic
Marine chemical
220/ Canada British Columbia Fernie Formation sediment pelletal; oolitic (minor)  |Early Jurassic Sinemurian
221|Canada New Brunswick McKeel Lake Magmatic, alkalic Devonian
Nonmarine Early
222/Canada New Brunswick McQuade Brook sedimentary pelletal; grains Carboniferous
Magmatic,
223/Canada Ontario Argor (James Bay) carbonatite/alkalic
Magmatic,
224 Canada Ontario Big Beaver House carbonatite/alkalic
Magmatic,
225 Canada Ontario Carb Lake carbonatite/alkalic
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calcite carbonatite,
217 mafic rocks

biotitite, pyroxenite,
218 shonkinite
biotite-calcite
219 carbonatite

shale; calcareous
shale; sandstone;
220 siltstone; limestone

Host Formation
or Complex

Fernie Formation

Minerals

Geologic Comments or
Deposit Description

Age references

Christie, 1989

General Comments

Complex geology and
beneficiation problems have
hindered development.

General References

British Sulphur Corporation, 1987

British Sulphur Corporation, 1987

British Sulphur Corporation, 1987

Notholt and others, 1989a

syenite, aplitic
granite, alkali
221 granite

Welsford Complex

apatite, fluorite,
hematite,
cassiterite,
uraninite, Zr, Nb

New Brunswick Department of Natural
Resources and Energy, 2001, accessed at
URL
http://www.gnb.ca/0078/minerals/index.asp

222 dolomitic siltstone

Albert Formation

danhllite, calcite,
fluorite,
fluorapatite,
britholite, pyrite

Thin phosphate bed several
centimeters thick.

New Brunswick Department of Natural
Resources and Energy, 2001, accessed at
URL
http://www.gnb.ca/0078/minerals/index.asp

biotite-calcite

USGS files; British Sulphur Corporation,

223 carbonatite apatite 1987
biotite pyroxenite, USGS files; British Sulphur Corporation,

224 calcite carbonatite apatite 1987
USGS files; British Sulphur Corporation,

225 calcite carbonatite apatite 1987
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Magmatic, apatite; residuum from
carbonatite/alkalic; |leached carbonatite
226 Canada Ontario Cargill residual enrichment |composed of apatite Early Cretaceous 1823 Ma (K/Ar)
Kapuskasing
227 Canada |Ontario Kapuskasing Mine Magmatic?
Magmatic,
Lackner carbonatite/alkalic; 1090 Ma (1963);
Lake/Nemegos (Multi- metasomatic, Middle 1000-1015 +/- 65 Ma
228/ Canada Ontario Minerals) residual enrichment? apatite Proterozoic (1989)
Manitou Islands Magmatic,
229 Canada Ontario Complex carbonatite/alkalic
apatite; residuum from
leached carbonatite
Magmatic, composed of apatite,
carbonatite/alkalic; francolite, florencite and
230/Canada Ontario Martison Lake residual enrichment |other phases Proterozoic
Nemegosenda
Complex (Dominion Magmatic,
231/Canada Ontario Gulf) carbonatite/alkalic
Magmatic,
232/Canada Quebec Baie-Comeau carbonatite/alkalic
Middle Neohelikian (1300-
233|Canada Quebec Buckingham Area Magmatic-related no data Proterozoic 1000 Ma)
Magmatic,
234 Canada Quebec lle Bizard carbonatite/alkalic Early Cretaceous
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Cargill Alkaline
Complex- calcite
carbonatite,
carbonatite; quartz |leached apatite, goethite,
diorite; pyroxenite- |carbonatite, crandallite, Erdosh, 1979; Dawson and Currie, 1984;
226 amphibolite residium vermiculite Erdosh, 1989 British Sulphur Corporation, 1987
Anticipated to come on
Deposit composed of 3 stream in late 1999. Will
orebodies. Ore is relatively supply Redwater, Alberta Agrium Website; Jasinski, 1998, 2000; S.
227 unconsolidated. plant. Jasinski, written commun., 2001
apatite,
titaniferous Erdosh, 1979; Harben and Kuzvart, 1996; Pell, 1996; British
apatite-magnetite magnetite, Notholt and others, Sulphur Corporation, 1987; Notholt and
228 rock, ultramafics pyrochlore 1989a others, 1989a

apatite, biotite,

5 deposits; largest is on

USGS files; British Sulphur Corporation,

229 calcite, pyrochlore Newman Island. 1987
apatite,
magnetite,
phlogopite,
carbonatite; biotite,
ultrabasic pyrochlore,
kimberlites and francolite, Residium is a coarse gray
porphyry diatreme florencite, iron apatite sand up to 170 m Notholt and others, Development hampered by
230 breccias oxides, clay thick. 1989a lack of all weather access. Guillet, 1985; Jasinski, 2000; Potapoff, 1989
calcite carbonatite, pyrochlore,

231 mafic rocks

apatite, magnetite

British Sulphur Corporation, 1987

232 USGS files
233 no data Foose, 1993
234 USGS files
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Magmatic,
235/Canada Quebec Oka carbonatite/alkalic 117 Ma
236/Canada Quebec Sept-lles Magmatic 544-565 Ma
St. Honoré
Simard (Chicoutimi, Magmatic,
237/Canada Quebec Township |SOQUEM) carbonatite/alkalic 629-656 Ma
Hull
238/ Canada Quebec Township McClelland Mine |Metamorphic Precambrian
Hull
239 Canada Quebec Township Scott Mine Metamorphic Precambrian
Templeton
240 Canada Quebec Township Rainville Mine Metamorphic Precambrian
Bowman
241 Canada Quebec Township High Falls Mine | Metamorphic Precambrian
Templeton
242 Canada Quebec Township Blackburn Mine | Metamorphic Precambrian
bedded; nodular;
Central Sedimentary, calcareous or aluminum
African secondary phosphates; lenticular
243 Republic Bakouma enrichment zones where weathered |[Eocene
Bahia Inglesia (Bahia Marine chemical
244 Chile Inglesa) sediment Tertiary
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235 carbonatite

Host/Associated

Host Formation
or Complex

Minerals

pyrochlore,
apatite,
ceriopyrochlore,
britholite,
magnetite,
melilite,
perovskite,
niocalite, pyrite,
pyrrhotite,

perovskite, okaite,

wollastonite,
latrappite

Geologic Comments or
Deposit Description

Age references

General Comments

Past production of Nb.

General References

Notholt and others, 1989a; Woolley, 1987;
Pell, 1996; Mariano, 1989; Chakhmouradian,
1996; Moller, 1989; British Sulphur
Corporation, 1987

gabbro, olivine

gabbro, nelsonite, apatite, ilmenite, McCann and Jasinski, 1998; McCann, 1998; McCann and
236/ troctolite magnetite Cimon, 2001 Cimon, 2001
bastnasite,
monazite,
pyrochlore,
apatite, pyrite,
monticellite,
sphene, barite, Notholt and others, 1989a; Harben and
cancrinite, Kuzvart, 1996; Singer, 1998; Woolley, 1987;
melanite, Pell, 1996; USGS files; British Sulphur
237 carbonatite phlogopite Deposit is mined for Nb. Corporation, 1987
238 pyroxenite apatite British Sulphur Corporation, 1987
239 pyroxenite apatite British Sulphur Corporation, 1987
240 pyroxenite apatite British Sulphur Corporation, 1987
241 pyroxenite apatite British Sulphur Corporation, 1987
242 pyroxenite apatite British Sulphur Corporation, 1987

autunite, meta-
autunite, pyrite,

de Kun, 1987; British Sulphur Corporation,

243 clays M'Patou Formation clay, lignite Slansky, 1986 1987; Slansky, 1986
Reserves are of questionable
quality. Site is 70 km N of
244 Copiapo. Industrial Minerals, 1987b; Notholt, 1994
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Marine chemical

245 Chile Bahia Salado sediment Tertiary
Bahia Tongoy- Marine chemical

246 Chile Guenaqueros sediment Tertiary

Marine chemical Cretaceous -
247 Chile | La Serena sediment Jurassic

Atacama or

248 Chile |Antofagasto Le Soledad Volcanic? Early Cretaceous
249|Chile |Atacama Infiernillo metamorphic?
250 Chile |Atacama Cielo metamorphic?
251 Chile |Atacama Arrayan metamorphic?
252 Chile Atacama El Pingo metamorphic?
253 Chile Atacama Pirina metamorphic?
254 Chile Atacama Victoria Mine metamorphic?

Marine chemical phosphatic sandstone; | Middle-Late
255 Chile Antofagasta Mejillones deposit sediment pelletal; oolitic Miocene
256 Chile Coquimbo Escobas metamorphic?

Reserva, Veta 30,

257 Chile Coquimbo Fosiles Veta 10 metamorphic?
258 Chile Coquimbo Hornos metamorphic?
259 Chile Coquimbo Lagunillas metamorphic?
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245 Notholt, 1994
246 Notholt, 1994
Main phosphate bed is only
247 0.6 m thick Notholt, 1994 Notholt, 1994
volcanics, marine | Aeropuerto Naranjo and Puig,
248 sediments Formation Irregular bodies of apatite. 1984 Naranjo and Puig, 1984
apatite,
magnetite,
249 amphiboles Production was subsidized. | Mew, 1980
apatite,
magnetite,
250 amphiboles Production was subsidized. |Mew, 1980
apatite,
magnetite,
251 amphiboles Production was subsidized. |Mew, 1980
apatite,
magnetite,
252 amphiboles Production was subsidized. |Mew, 1980
apatite,
magnetite,
253 amphiboles Production was subsidized. |Mew, 1980
apatite,
magnetite,
254 amphiboles Production was subsidized. |Mew, 1980
shelly sandstone;
shelly and sandy
limestone; clayey
sandstone; Caleta Herradura Valdebenito M., Ore is of questionable
255 mudstone Formation 1989 quality. Notholt, 1994; Mew, 1980
apatite,
magnetite,
256 amphiboles Production was subsidized. |Mew, 1980
apatite,
magnetite,
257 amphiboles Production was subsidized. |Mew, 1980
apatite,
magnetite,
258 amphiboles Production was subsidized. |Mew, 1980
apatite,
magnetite,
259 amphiboles Production was subsidized. |Mew, 1980
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Gilda, California,
Berenguela,
260 Chile |Coquimbo Las Choros Zapallo metamorphic?
261|Chile |Coquimbo Las Lajas metamorphic?
262|Chile |Coquimbo Mathilde metamorphic?
phosphatic limestone;
nodular; oolitic;
Marine chemical conglomeratic
263 China Anhui Feng-T'ai (Fengtai) sediment phosphate Early Cambrian
Dahengshan
264 China Anhui Phosphate Mine  Unknown
Nanchong
265 China Anhui Phosphate Mine  Unknown
Chanchiang Marine chemical
266 China Guangdong (Zhanjiang) sediment no data post-Paleozoic
267 China Guangxi Balong Unknown
laminated and banded; |Tertiary and
268 China Guangxi Du'an Du'an Residual enrichment clayey phosphorite younger
269 China Guangxi Baise Yilong Unknown
270 China Guangxi Wengyuan Unknown
bedded; granular;
pelletal; shaley
Marine chemical phosphatic partings;
271 China Guizhou Kaiyang Kaiyang, Fuchan? sediment local stromatolites Late Proterozoic |Late Sinian
pelletal, psammitic Late Sinian
Marine chemical phosphorite; jelly (Doushantuo period,
272 China Guizhou Xifeng sediment phosphorite Late Proterozoic |700-650 Ma)
Marine chemical bedded; lenticular; jelly
273 China Guizhou Zunyi sediment phosphorite Late Proterozoic |Middle-Late Sinian
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apatite,
magnetite,
260 amphiboles Production was subsidized. |Mew, 1980
apatite,
magnetite,
261 amphiboles Production was subsidized. | Mew, 1980
apatite,
magnetite,
262 amphiboles Production was subsidized. |Mew, 1980
calcareous Li, 1986; British
conglomerate; Phosphorite horizon 0.5-1.0  |Sulphur Average content of 20%
263 shale Xinji Formation thick. Corporation, 1987 | P205. British Sulphur Corporation, 1987
264
265
British Sulphur
266 no data Corporation, 1987 British Sulphur Corporation, 1987
267
Chemical composition
surface elluvium; information from Li and
268/ clay Li and others, 1996 others (1996)
269
270
dolomite, collophane, Li, 1986; British Fountain, 1999; Wen Lu, 1998; Griffiths,
limestone, dolomite, quartz, Sulphur Integrated producer. First 1995a; British Sulphur Corporation, 1987;
271 siliceous rock clay Corporation, 1987  production in the 1960's. McClellan and Saavedra, 1986

272 dolomite?

Age, phosphate type and
associated lithology inferred
from association with nearby
deposits

Inferred from Li,
1986 and Li and
others, 1996

Wen Lu, 1998; Griffiths, 1995a

black shale;
argillaceous
dolomite; jelly
phosphorite with quartz,
quartz, glauconite glauconite, calcite | Phosphatic lenses up to 0.5 m British Sulphur
273 and calcite Sung Ling Suite with pyrite thick. Corporation, 1987 British Sulphur Corporation, 1987; Li, 1986
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pelletal; psammitic
phosphorite; dolomitic
jelly phosphorite Late Sinian
Wengfu/Fuquan/Gaopi Marine chemical (amorphous carbonate- (Doushantuo period,
274/China Guizhou Fuquan ng Yingping Mine sediment fluorapatite) Late Proterozoic |700-650 Ma)
includes psammitic phosphorite;
Yingping, pebbly; lenticular; Late Sinian
Wengfu/Fuquan/Gaopi Lanmaao and Mo 'Marine chemical psephitic phosphorite; (Doushantuo period,
275/China |Guizhou |Fuguan ng Fang Mines sediment jelly phosphorite Late Proterozoic |700-650 Ma)
pelletal; psammitic Late Sinian
Beidoushan Marine chemical phosphorite; jelly (Doushantuo period,
276/China Guizhou Weng'an Wenfu/Weng'an (Weng'an Mine) |sediment phosphorite Late Proterozoic |700-650 Ma)
pelletal; psammitic and
includes Datang, rudaceous phosphorite; Late Sinian
Wenfu/Weng'an/Baiya Chaoyanpo, and | Marine chemical banded and laminated (Doushantuo period,
277 China |Guizhou \Weng'an n Nanpu mines sediment jelly phosphorite Late Proterozoic |700-650 Ma)
bedded; granular;
skeletal; phosphatic
Marine chemical sandstone and pebbly
278 China Guizhou Zhijin Xinhua Xinhua sediment phosphorites Early Cambrian
Marine chemical
279 China Hainan Damao Mine sediment bedded Middle Cambrian
Marine chemical
280 China Hebei Chingshan (Jingshan) sediment bedded; thin laminae Late Proterozoic
Magmatic,
281 China Hebei Heishan basic/ultrabasic apatite
Magmatic,
282 China Hebei Maying basic/ultrabasic apatite
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Li and others, 1996;
collophane, Li, 1986; British Contains iodine-bearing
Doushantou dolomite, quartz, |Contains iodine-bearing Sulphur apatite allowing a 65-70% Fountain, 1999; British Sulphur Corporation,
274 claystone; dolomite Formation clay apatite. Corporation, 1987 recovery of iodine 1987
collophane,
dolomite, quartz,
275/ dolomite (clay
limestone;
dolomite; collophane,
argillaceous dolomite, quartz, Record information specific
276 sandstone clay Li, 1986 to Yingping mine. Griffiths, 1995a
limestone; 230% P205 in psammitic
dolomite; collophane, phosphorite, beds with 15-20 Annual production
argillaceous Doushantuo dolomite, quartz, |m thickness with 22-27% information from Griffiths
277 sandstone Formation (clay P205 in jelly phosphorite Li, 1986 (1995) Wen Lu, 1998; Li and others, 1996
black shale;
siliceous Rare earths are present as
sediments; collophane, isomorphous replacements in
278/ carbonate monazite collophane. Li and others, 1996 Wen Lu, 1998; Li and others, 1996
quartz sandstone;
siliceous collophane, Floor of phosphate bed is a
sediments; shale; calcite, guano, manganese deposit of mostly
279 dolomite clays manganese carbonate Li and others, 1996

micaceous shale;
280 dolomite

U.S. Geological
Survey Mineral
Resources Data
System, 2000

basic-ultrabasic
complex--
anorthosite,

281 gabbro, pyroxenite

apatite, ilmenite,
magnetite,
titanomagnetite, V

Li and others, 1996

basic-ultrabasic
complex--
anorthosite,

282 gabbro, pyroxenite

apatite, ilmenite,
magnetite,
titanomagnetite, V

Li and others, 1996
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Magmatic,
283/ China Hebei Chengde Luoguozigou basic/ultrabasic apatite
Magmatic, alkaline?;
284/China 'Hebei |Fengning Zhaobingou Metamorphic apatite Archean
Magmatic,
285/China 'Hebei 'Yangyuan  Yaojiazhuang ultrabasic/alkaline | apatite
Magmatic, Triassic (205-222 Triassic (205-222
286 China Hebei Zhuolu Fanshan (Fangshan) Fanshan carbonatite/alkalic  |apatite Ma) Ma)
oolitic, sandy pebbly
phosphorite; phosphatic
Marine chemical cement; phosphate
287 China Henan Lushan Xinji sediment conglomerate Early Cambrian
granular; nodular;
bedded; stromatolitic
phosphorite; jelly Late Sinian
Dayukou Marine chemical phosphorite (amorphous (Doushantuo period,
288 China Hubei Phosphate Mine  sediment carbonate-fluorapatite) |Late Proterozoic |700-650 Ma)
Marine chemical
289 China Hubei Chunghsiang sediment bedded; thin laminae Late Proterozoic
Marine chemical
290 China Hubei Hefeng sediment
291 China Hubei Baokang Baizhu Sedimentary
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No.

Host/Associated
Lithology

basic-ultrabasic
complex--
anorthosite,

283 gabbro, pyroxenite

Host Formation
or Complex

Minerals

apatite, ilmenite,
magnetite,
titanomagnetite, V

Geologic Comments or
Deposit Description

Age references

General Comments

General References

Wen Lu, 1998; Li and others, 1996

hornblende-biotite
leptite;
amphibolite;
magnetite
quartzite; apatite-
titanomagnetite
284 amphibolite
basic-ultrabasic
285 complex

subalkaline

ultramafic

complex; pyroxene

syenite, pyroxenite,
286 syenite

apatite, ilmenite,
magnetite

magnetite,
apatite, schorl,
bastnasite,
phlogopite, K-
feldspar, biotite,
V, Ti, Co, Ni

Li and others, 1996

Li and others, 1996

Produces relatively low grade
ore at relatively high cost for
Hubei Province fertilizer
producers.

Wen Lu, 1998; Li and others, 1996

Wen Lu, 1998

Fountain, 1999; Wen Lu, 1998; Griffiths,
19953a; British Sulphur Corporation, 1987;
McClellan and Saavedra, 1986

sandy limestone;
287 sandstone; shale

Xinji Formation.

Li, 1986; Li and
others, 1996

Li and others, 1996

288 claystone; dolomite

Li and others, 1996

British Sulphur Corporation, 1987; S.
Jasinski, written commun., 2001

micaceous shale;

U.S. Geological
Survey Mineral
Resources Data

289 dolomite System, 2000 ISMI

290 Wen Lu, 1998
Large mine in district is

291 Baizhu Wen Lu, 1998

Page 94




Appendix A
OF02-156A

State/ Principal

Deposit |Country/ Administrative 3rd order  Basin/Fmt/Region Deposit or General Age Specific Age Magmatic/host
No. Ocean Area political (area)/Deposit Site_Name Deposit type Type of Phosphorite  |Mineralization |Mineralization rock age
bedded; phosphatic
carbonate;
Huangmailing manganiferous Early Proterozoic
292 China 'Hubei Dawu Huangmailing Phosphate Mine | Metasedimentary phosphate ore (2000-1700 Ma)
Late Sinian
Dianziping + Marine chemical (Doushantuo period,
293 China Hubei Yichang Huaguoshu Shukongping sediment dolomitic phosphorite Late Proterozoic |700-650 Ma)
Late Sinian
Marine chemical (Doushantuo period,
294 China Hubei Yichang Lixi-Dingjiahe sediment Late Proterozoic |700-650 Ma)
Late Sinian
Marine chemical (Doushantuo period,
295 China Hubei Yichang Xiaofeng sediment Late Proterozoic |700-650 Ma)
Late Sinian
Marine chemical (Doushantuo period,
296 China Hubei Yichang Yichang sediment Late Proterozoic |700-650 Ma)
Late Sinian
Yichang- Marine chemical (Doushantuo period,
297 China Hubei Yuan'an Yanchihe sediment Late Proterozoic |700-650 Ma)
Wanji Phosphate
298/China Hubei Yuan'an Mine Unknown
Zhongxiang Marine chemical bedded; dolomitic Late Proterozoic- |Middle Sinian-Early
299 China Hubei Zhongxiang Huji Phosphate Mine  sediment phosphorite Early Cambrian |Cambrian
Jingxiang Marine chemical Late Proterozoic- |Middle Sinian-Early
300 China Hubei Zhongxiang Jingxiang phosphate Mine  sediment bedded Early Cambrian |Cambrian
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carbonate; apatite, quartz, Fountain, 1999; Wen Lu, 1998; Griffiths,
argillaceous dolomite, calcite, Chemical composition 1995a; British Sulphur Corporation, 1987;
sediments; mica, manganese information from Li and McClellan and Saavedra, 1986; Industrial
292 sandstone Hutuo Group minerals Greenschist facies Li and others, 1996 Kothers (1996) Minerals, 2000b
There are 2 large mining
limestone; Doushantuo areas-- Dianziping and one
293 dolomite; shale Formation. Li, 1986 other not named by Fountain. Fountain, 1999
294 Li, 1986 Wen Lu, 1998
295 Li, 1986 Wen Lu, 1998
Project has received China
296 Li, 1986 government approval. Jasinski, 2000
297 Li, 1986 Wen Lu, 1998
Griffiths, 1995a; S. Jasinski, written
298 commun., 2001
Early Cambrian beds are thin
and of no significance; Middle
Sinian Doushantou Formation Annual production
(Doushantuo period, 700-650 information from Griffiths
dolomite Ma) contains four phosphate |Li, 1986; British (1995); resource information
micaceous shale; Doushantou phosphate rock; beds of economic Sulphur from World Survey of
299 dolomitic marl Formation dolomite significance. Corporation, 1987 | Phosphate Deposits (1987) |Wen Lu, 1998; Griffiths, 1995a
Early Cambrian beds are thin
and of no significance; Middle
Sinian Doushantou Formation
(Doushantuo period, 700-650
Ma) contains four phosphate
micaceous shale; |Doushantou beds of economic British Sulphur
300/ dolomitic marl Formation significance. Corporation, 1987 Griffiths, 1995a; Li and others, 1996
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301|China 'Hunan Huaquiao Unknown
Late Sinian
Marine chemical (Doushantuo period,
302/China 'Hunan Matian sediment Late Proterozoic |700-650 Ma)
Late Sinian
Marine chemical dolomitic phosphorite; (Doushantuo period,
303|China 'Hunan Pushi sediment argillaceous phosphorite |Late Proterozoic |700-650 Ma)
Xixi Phosphate
304|China 'Hunan Mine Unknown
granular; nodular;
bedded; stromatolitic
Chayuanpo phosphorite; jelly Late Sinian
(Chayuanpu, Liuyang, |Liuyang Marine chemical phosphorite (amorphous (Doushantuo period,
305 China Hunan Liuyang Changsha, Yonghe?) Phosphate Mine |sediment carbonate-fluorapatite) |Late Proterozoic |700-650 Ma)
Late Sinian
Dongshanfeng Marine chemical stromatolitic, dolomitic (Doushantuo period,
306 China Hunan Shimen Dongshanfeng phosphate Mine | sediment phosphorite Late Proterozoic |700-650 Ma)
colloform;
microcrystalline
Weathering, granular; sandy; pebbly;
secondary metasomatic-rimmed
307 China Hunan Xiangtan Huangjingping Huangjingping enrichment textures Quaternary
Lianyungang (Tung- phosphate-bearing
Hai, Lienyunkang, Lianyungang metamorphic dolomite; | Early Proterozoic
308 China Jiangsu Donghai, Chu Shan) |Mine Metasedimentary bedded (2000-1700 Ma)
Lianyungang (Tung- Jingping phosphate-bearing
Hai, Lienyunkang, Phosphate Mine metamorphic dolomite; | Early Proterozoic
309 China Jiangsu Donghai, Chu Shan) | (Jiansu Haizhou) Metasedimentary bedded (2000-1700 Ma)
Magmatic,
310 China Jiangsu Meishan Intermediate/Acid apatite
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301 British Sulphur Corporation, 1987
British Sulphur
302 Corporation, 1987 British Sulphur Corporation, 1987
dolomite;
303 limestone shale Li and others, 1996 British Sulphur Corporation, 1987
304 Griffiths, 1995a
argillaceous shale; Deposit is fairly low grade,
black limestone commonly <20% P205.
and dolomite; Li and others, 1996; Mine does not export Fountain, 1999; Griffiths, 1995a; British
305 sandstone In Nan-chung depression. Li, 1986 production. Sulphur Corporation, 1987
limestone; Doushantuo
306 dolomite; shale Formation Li, 1986 Wen Lu, 1998; Fountain, 1999
Ore bodies hosted in
Quaternary eluvium on
bedrock weathering surface of
eluvial sediments the Dengying Formation. Ore
including clays, collophane, structures are typically earthy,
carbonate and Dengying apatite, wavellite, massive, and brecciated British Sulphur Corporation, 1987; Li and
307 other minerals Formation variscite masses. Li and others, 1996 others, 1996
mica-quartz schist;
quartzite; dolomitic
marble; dolomite- Thickness of phosphatic
plagioclase gneiss; Haizhou Group, horizon in this area as much
308 apatitolite Yung Tai Suite as 150 m. Wen Lu, 1998
mica-quartz schist;
quartizite; dolomitic
marble; dolomite- |Yung Tai Suite, fluorapatite,

plagioclase gneiss;
309 apatitolite

Haizhou Group, calcite, dolomite,
Jingping Formation mica, quartz

Li and others, 1996

Griffiths, 1995a; Li and others, 1996; S.
Jasinski, written commun., 2001

pyroxene diorite
porphyrite;
magnetitite,
magnetite

310 apatitolite

apatite; magnetite

Source of igneous material
from subducted oceanic crust;
formed along passive margin
of continental plate

Li and others, 1996
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Nantung (Nantong, Marine chemical
311 China Jiangsu Jinsha) sediment no data Proterozoic (?)
psammitic and Late Sinian
rudaceous phosphorite; (Doushantuo period,
312/ China Jiangxi Shangrao | Chaoyang Chaoyang Mine | Metasedimentary dolomitic phosphorite Late Proterozoic |700-650 Ma)
Magmatic;
313/China Jilin Shangquinggou metamorphic apatite Archean
Marine chemical phosphatic
314 China Jilin Shuidong sediment conglomerate Early Cambrian
phosphate-bearing
carbonaceous slate and |Early Proterozoic
315/China Liaoning Tianshui Metasedimentary dolomitic marble (2000-1700 Ma)
Magmatic, alkaline?;
316/ China Liaoning Fuxin Gongguanyingzi metamorphic apatite Archean
Magmatic, alkaline?;
317 China Liaoning Jianping Baojishan Metamorphic apatite Archean
Magmatic, alkaline?;
318 /China Liaoning Jianping Ulanwusu Metamorphic apatite Archean
Darhan
Muminggan Bulongtu phosphate-bearing Early Proterozoic
319/ China Nei Monggol Liamheqi Bulongtu Phosphate Mine Metasedimentary metasediments (2000-1700 Ma)
ferruginous phosphatic
Marine chemical conglomerate; pebbly;
320 China Ningxia Helanshan sediment bedded Early Cambrian
pelletal; psammitic;
micrite; fine-grained
crystalline; phosphate-
bearing manganese Late Sinian
Marine chemical carbonate with oolitic (Doushantuo period,
321 China Shaanxi Chadian sediment texture Late Proterozoic | 700-650 Ma)
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Age based on ages of other
deposits in this region, very
little information available British Sulphur
311 no data about this deposit Corporation, 1987 British Sulphur Corporation, 1987
limestone;
dolomite; Doushantuo
312 sandstone; shale |Formation Li, 1986 Wen Lu, 1998; Griffiths, 1995a
plagioclase-

hornblende-apatite
313 ore

Greenstone belt phosphate
deposit

Li and others, 1996

Li and others, 1996

314 siliceous rock

Li, 1986

Li, 1986

315/ slate; marble

Li and others, 1996

Li and others, 1996

titanomagnetite-
hornblende apatite
316 ore

Greenstone belt phosphate
deposit

Li and others, 1996

Li and others, 1996

greenstones;
metamorphosed
basic-acid
volcanics;
metamorphosed
clastic sediments
317 and rare carbonate

Fuping Group

Li and others, 1996

Wen Lu, 1998

titanomagnetite-
hornblende apatite
318 ore

Greenstone belt phosphate
deposit

Li and others, 1996

Li and others, 1996

schist; gneiss;
319 marble

Li and others, 1996

Wen Lu, 1998; Li and others, 1996

sandy marl; cherty
320/ limestone

Li, 1986; British
Sulphur
Corporation, 1987

British Sulphur Corporation, 1987

black phyllite;

dolostone;

manganese
321 carbonate

Phosphorous-manganese
ores deposited in shallow-
water, high energy
environments in transitional
zone between reducing and
slightly oxidizing waters

Liu and others,
1996

Wen Lu, 1998; Liu and others, 1996
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pelletal; psammitic; Late Sinian
Marine chemical micrite; fine-grained (Doushantuo period,
322 China Shaanxi Hejiayan sediment crystalline Late Proterozoic |700-650 Ma)
pelletal; psammitic; Late Sinian
Marine chemical micrite; fine-grained (Doushantuo period,
323|China | Shaanxi Jinjiahe sediment crystalline 700-650 Ma)
324|China |Shaanxi |Fanzhi Puzigou Magmatic, alkaline?
Sedimentary or
Magmatic,
325/China | Shaanxi |Fengxian Caoliangyi basic/ultrabasic
pelletal; psammitic; Late Sinian
Marine chemical micrite; fine-grained (Doushantuo period,
326/ China Shaanxi Hanzhong | Tiantaishan sediment crystal Late Proterozoic |700-650 Ma)
oolitic, sandy pebbly
phosphorite; phosphatic
Marine chemical cement; phosphate
327/China Shaanxi Laochuan |Qishan sediment conglomerate Early Cambrian
Magmatic, alkaline?;
328 China Shaanxi Lingqiu Pingxingguan Metamorphic
oolitic, sandy pebbly
phosphorite; phosphatic
Longxi Marine chemical cement; phosphate
329 China Shaanxi County Jingfoshan sediment conglomerate Early Cambrian
330/ China Shandong Laiwu Unknown
Magmatic;
331 China Shandong Yexian Metamorphic apatite
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black phyllite;
dolostone;
manganese

322 carbonate

Host Formation
or Complex

Minerals

Geologic Comments or
Deposit Description

Phosphorous-manganese
ores deposited in shallow-
water, high energy
environments in transitional
zone between reducing and
slightly oxidizing waters

Age references

Liu and others,
1996

General Comments

General References

Liu and others, 1996

black phyllite;

dolostone;

manganese
323 carbonate

324

basic-ultrabasic
325 complex

black phyllite;

dolostone;

manganese
326 carbonate

Phosphorous-manganese
ores deposited in shallow-
water, high energy
environments in transitional
zone between reducing and
slightly oxidizing waters

Phosphorous-manganese
ores deposited in shallow-
water, high energy
environments in transitional
zone between reducing and
slightly oxidizing waters.

Liu and others,
1996; Li, 1986

Liu and others,
1996; Li, 1986

Mine does not export
production.

Liu and others, 1996

Wen Lu, 1998

Wen Lu, 1998

Fountain, 1999; Wen Lu, 1998

argillaceous
327 limestone

Xinji Formation

Li, 1986

Li, 1986

328

Wen Lu, 1998

argillaceous
limestone;
calcareous

329 sandstone; chert

Xinji Formation

Li, 1986

Li, 1986

330

biotite-hornblende-
331 apatite ore

Greenstone belt phosphate
deposit.

Li and others, 1996

Li and others, 1996
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332/ China 'Shandong |Laizhou Jiangjia Jiangjia, others  |Magmatic apatite Archean
333/China 'Shandong |Qixia Guanli Magmatic apatite Archean
334 China Shandong Zaozhuang |Shagou Shagou, others | Magmatic apatite Archean
Marine chemical phosphatic
335 /China Shanxi Ruicheng sediment conglomerate Early Cambrian
Marine chemical
336 China Sichuan Emei (Omei) sediment bedded; granular Early Cambrian
Late Sinian
Marine chemical (Doushantuo period,
337 China Sichuan Guanshan sediment Late Proterozoic |700-650 Ma)
Jingbing Phosphate
338 China Sichuan Mine Unknown
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greenstones;
metamorphosed
basic-acid
volcanics;
metamorphosed
clastic sediments

332 and rare carbonate

greenstones;
metamorphosed
basic-acid
volcanics;
metamorphosed
clastic sediments

333 and rare carbonate

greenstones;
metamorphosed
basic-acid
volcanics;
metamorphosed
clastic sediments

334 and rare carbonate

Host Formation
or Complex

Fuping Group

Fuping Group

Fuping Group

Minerals

Geologic Comments or
Deposit Description

Li and others (1996) say this
deposit is metamorphic.

Li and others (1996) say this
deposit is metamorphic.

Li and others (1996) say this
deposit is metamorphic.

Age references

Li and others, 1996

Li and others, 1996

Li and others, 1996

General Comments

Large mine in district is

Jiangjia.

Large mine in district is
Shagou.

General References

Wen Lu, 1998

Wen Lu, 1998

Wen Lu, 1998

shale and
argillaceous shale;
calcareous
sandstone;

335 limestone; marl

Li, 1986

Li, 1986

chert; dolomitic
limestone;

336 siliceous dolomite

Lei Po Suite

Phosphates contained in
basin of Middle Cambrian
sediments rimmed almost
entirely by Cretaceous
sediments.

Chen and Li, 1991;
British Sulphur

Corporation, 1987;
Li and others, 1996

British Sulphur Corporation, 1987

337

Li and others, 1996

Li and others, 1996

338
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Chinho (Jin He, Weathering, Middle-Late
339 China Sichuan Shifang Jinhe) "resedimented"” bedded Devonian
Chingping
(Zingping, Weathering, Middle-Late
340/China Sichuan Shifang Qingping) "resedimented"” bedded, pebbly Devonian
Shuitonggou
341 China Sichuan Phosphate Mine Unknown
Late Sinian
Marine chemical (Doushantuo period,
342 China Sichuan Yangjiaba sediment Late Proterozoic |700-650 Ma)
Marine chemical
343|China Sichuan Hanyuan Fuquan sediment glauconitic phosphorite |Early Cambrian
Marine chemical
344 China Sichuan Huidong Tangfang sediment glauconitic phosphorite |Early Cambrian
Marine chemical
345 China Sichuan Leibo Majingzi sediment bedded; granular Early Cambrian
Marine chemical
346 China Sichuan Leibo Niuniuzhai sediment bedded; granular Early Cambrian
bedded; granular;
skeletal; phosphatic
Marine chemical sandstone and pebbly
347 China Sichuan Mabian Laoheba sediment phosphorites Early Cambrian
phosphate-bearing
sandstone and
claystone; pebbly Middle-Late
348 China Sichuan Mianzhu Macaotan Residual enrichment phosphorite Devonian
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collophane, Wen Lu, 1998;
chert; dolomitic hydromica, pyrite, British Sulphur Wen Lu, 1998; Griffiths, 1995a; British
339 /limestone Lei Po Suite organic matter Corporation, 1987 Sulphur Corporation, 1987
U.S. Geological
Survey Mineral
Resources Data
System, 2000;
carbonate- British Sulphur Wen Lu, 1998; Griffiths, 1995a; British
chert; dolomitic fluorapatite, Corporation, 1987; Sulphur Corporation, 1987; Li and others,
340 limestone Lei Po Suite svanbergite Li and others, 1996 1996
341
342 Li and others, 1996 Li and others, 1996
glauconitic Zhongyicun
claystone; Member of
argillaceous Yuhucun
343 siltstone Formation Meishucun Stage sediments. |Liand others, 1996 Wen Lu, 1998
glauconitic Zhongyicun
claystone; Member of
argillaceous Yuhucun
344 siltstone Formation Meishucun Stage sediments. |Li and others, 1996 Wen Lu, 1998
chert; dolomitic Lee, 1980; British
limestone; Sulphur Wen Lu, 1998; British Sulphur Corporation,
345 siliceous dolomite |Lei Po Suite Corporation, 1987 1987
chert; dolomitic Lee, 1980; British
limestone; Sulphur Wen Lu, 1998; British Sulphur Corporation,
346 siliceous dolomite |Lei Po Suite Corporation, 1987 1987
black shale; Zhongyicun
siliceous Member of
sediments; Yuhucun
347 carbonate Formation Meishucun Stage sediments. |Liand others, 1996 Deposit is high grade. Wen Lu, 1998; Fountain, 1999

sandstone;
348 claystone; dolomite

Li and others, 1996

Chemical data from Li and
others (1996)

Wen Lu, 1998
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phosphate-bearing
sandstone and
claystone; pebbly Middle-Late
349 China Sichuan Mianzhu Wangjiaping Residual enrichment  phosphorite Devonian
Magmatic,
350/China Xinjiang Yuli Qieganblak ultrabasic/alkaline
Marine chemical
351 China Yunnan Anning sediment
Jianshan Phosphate
352/China Yunnan Mine Unknown
Jingning Phosphate
353|China Yunnan Mine Unknown
dolomitic phosphorite;
Marine chemical greyish-black
354 China Yunnan Xianfeng sediment phosphorite Early Cambrian
Marine chemical bedded; siliceous
355 China Yunnan Huaning Huote sediment phosphorite Early Cambrian
Marine chemical bedded; siliceous
356/China Yunnan Huize Wuxing sediment phosphorite Early Cambrian
Jinning Erjie Marine chemical bedded; siliceous
357 China Yunnan Jinning Phosphate Mine sediment phosphorite Early Cambrian
Jinning Huale Town Marine chemical bedded; siliceous
358 China Yunnan Jinning Phosphate Mine sediment phosphorite Early Cambrian
Jinning Liujie Marine chemical bedded; siliceous
359 China Yunnan Jinning Phosphate Mine sediment phosphorite Early Cambrian
Jinning Shangsuan Marine chemical bedded; siliceous
360 China Yunnan Jinning Phosphate Mine sediment phosphorite Early Cambrian
bedded; siliceous
Marine chemical phosphorite; dolomitic
361 China Yunnan Jinning Kunming sediment phosphorite Early Cambrian
granular; nodular;
Jinning Marine chemical bedded;
362 China Yunnan Jinning Kunming Phosphate Mine  sediment skeletal/fossiliferous Early Cambrian
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sandstone; Chemical data from Li and
349 claystone; dolomite Li and others, 1996 others (1996). Wen Lu, 1998
ultrabasic - alkaline
350 complex apatite Wen Lu, 1998
351 Wen Lu, 1998
352
353 Wen Lu, 1998
Major ore bed 7 m thick on British Sulphur Major ore bed averages
354 dolomite average. Corporation, 1987 | greater than 30% P205. British Sulphur Corporation, 1987
Age and lithologies inferred
siliceous rock; from nearby phosphorites in
355 carbonate Jinning and Kunming. Li and others, 1996 Wen Lu, 1998
Age and lithologies inferred
from phosphorites to south in
siliceous rock; Jinning and Kunming and a Li, 1986; Li and
356 carbonate map in Li, 1986. others, 1996 Wen Lu, 1998
siliceous rock; Age inferred from descriptions
357 carbonate of general Jinning deposit. Li and others, 1996 Wen Lu, 1998
siliceous rock; Age inferred from descriptions
358 carbonate of general Jinning deposit. Li and others, 1996 Wen Lu, 1998
siliceous rock; Age inferred from descriptions
359 carbonate of general Jinning deposit. Li and others, 1996 Wen Lu, 1998
siliceous rock; Age inferred from descriptions
360 carbonate of general Jinning deposit. Li and others, 1996 Wen Lu, 1998
Notholt and others,
dolomite; dolomitic 1989d; Li, 1986;
limestone; black Meishucun British Sulphur
361 chert Formation Corporation, 1987 Wen Lu, 1998
carbonate;
siliceous

362 sediments

Meishucun Stage sediments.

Li and others, 1996

Fountain, 1999; Griffiths, 1995a
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State/ Principal

Deposit |Country/ Administrative 3rd order  Basin/Fmt/Region Deposit or General Age Specific Age Magmatic/host
No. Ocean Area political (area)/Deposit Site_Name Deposit type Type of Phosphorite  |Mineralization |Mineralization rock age
bedded; granular;
glauconitic phosphorite
(nodular); dolomitic
Marine chemical phosphorite; siliceous
363 China Yunnan Jinning Kunyang Kunyang Mine sediment phosphorite Early Cambrian
Marine chemical bedded; argillaceous
364 China Yunnan Kunming Haikou Haikou sediment phosphorite Early Cambrian
Marine chemical bedded; argillaceous
365 China Yunnan Kunming Haikou Pointed Peak sediment phosphorite Early Cambrian
Marine chemical bedded; siliceous
366/ China Yunnan |Kunming Xishan sediment phosphorite Early Cambrian
bedded; granular;
skeletal; phosphatic
Marine chemical sandstone and pebbly
367 China Yunnan Quijing Deze sediment phosphorites Early Cambrian
Boyaca
Nuevo Marine chemical
368/ Colombia Boyaca Colon Mesa Alta sediment
Iza Cuitiva Marine chemical
369 Colombia Boyaca Tota I1za sediment
Marine chemical
370/ Colombia Boyaca Pescallza Deposits sediment
Marine chemical
371/ Colombia Boyaca Mongua Cuchilla de Balcones sediment
El Pico de Tijeras-La Marine chemical
372|Colombia Boyaca Mongua Pena de Los Viles sediment
Marine chemical
373/ Colombia Boyaca Mongua Loma de Cruz Alta sediment
Cuchilla Pena Negra- Marine chemical
374/ Colombia Boyaca Mongui Oseta sediment
Cuchilla Tembladar-La Marine chemical
375/Colombia Boyaca Mongui Sarna sediment
Marine chemical
376/Colombia Boyaca Mongui El Cerro Diagua sediment

Page 109




Appendix A
OF02-156A
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No. Lithology or Complex Minerals Deposit Description Age references General Comments General References
Zhongyicun
Member of Li and others, 1996;

dolomite; chert; Yuhucun Yeh Lientsun and Wen Lu, 1998; Fountain, 1999; Yeh Lientsun

363 glauconitic clay Formation. Meishucun Stage sediments | others, 1986 Deposit is high grade. and others, 1986
Yeh Lientsun and

argillaceous shale; others, 1986; Ore typically runs 24-25%

364 dolomite Bushinskii, 1969 P205. Fountain, 1999
collophane,

argillaceous shale; dolomite, quartz, Inferred from Ore typically runs 30-31%

365 dolomite clay nearby mine P205. Fountain, 1999
Age and lithologies inferred
from description of

siliceous rock; phosphorites in Kunming in Li
366 carbonate and others, 1996. Li and others, 1996 Wen Lu, 1998

black shale; Zhongyicun

siliceous Member of

sediments; Yuhucun
367 carbonate Formation. Meishucun Stage sediments |Li and others, 1996 Wen Lu, 1998; Li and others, 1996

368 Phosphate ore 2.30 m thick. Mutis Jurado, 1982
Deposit averages 1.8 m thick
and averages about 21%
369 P205 (1982). Mutis Jurado, 1982
370 Appleton, 1994
371 Deposit is 2 m thick. Mutis Jurado, 1982
372 Deposit is 1 m thick. Mutis Jurado, 1982
373 Deposit is 0.8 m thick. Mutis Jurado, 1982
374 Deposit is 1.8 m thick. Mutis Jurado, 1982
375 Deposit is 1.4 m thick. Mutis Jurado, 1982
376 Deposit is 1.7 m thick. Mutis Jurado, 1982
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Deposit |Country/ Administrative 3rd order  Basin/Fmt/Region Deposit or General Age Specific Age Magmatic/host
No. Ocean Area political (area)/Deposit Site_Name Deposit type Type of Phosphorite  |Mineralization |Mineralization rock age
bedded, sandy
Marine chemical phosphorite, forams,
377 Colombia Boyaca Pesca La Conejera area sediment pellets, irregular nodules Late Cretaceous
Marine chemical
378/Colombia 'Boyaca Samaca La Parroquia sediment
Marine chemical bedded; apatite-quartz
379/ Colombia Boyaca La Cascajera (Pesca) sediment sandstone Late Cretaceous
Tumeque
Ventaquema La Cascajera Marine chemical bedded; apatite-quartz
380 Colombia 'Boyaca da (Turmeque) sediment sandstone; pelletal Late Cretaceous
Marine chemical bedded; phosphorite Santonian-
381 Colombia Boyaca Tunja Tunja sediment sand Late Cretaceous | Campanian
Marine chemical Santonian-
382 Colombia Boyaca Pesca Sogamoso sediment bedded Late Cretaceous | Campanian
383/ Colombia Boyaca Sogamosa | Ombachita-El Pilar
Marine chemical bedded; phosphatic Santonian-
384 Colombia Boyaca Sogamosa | Sogamoso area sediment sandstone Late Cretaceous | Campanian
Ventaquema Marine chemical
385|Colombia Boyaca da Pirachon sediment
Marine chemical
386/ Colombia Cundinamarca Alto De Mesa sediment no data Late Cretaceous
Marine chemical
387 Colombia Cundinamarca Nueva Vizcaya sediment no data Late Cretaceous
Marine chemical
388 Colombia Cundinamarca Serrania De Perico sediment no data Late Cretaceous
Marine chemical
389 Colombia Cundinamarca Sueva sediment no data Late Cretaceous
Marine chemical
390/ Colombia Cundinamarca | Caparappi | Caparappi (La Palma) sediment phosphatic sand?
Marine chemical bedded; phosphorite Santonian-
391 Colombia Cundinamarca  Macheta Macheta (Guateque) sediment sand Late Cretaceous | Campanian
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Deposit Host/Associated
No. Lithology
chert, clay,

377 sandstone

378

sandstone;
379 siltstone; shale

Host Formation
or Complex

Plaeners
Formation or La
Luna Formation -
Galembo member

Guadalupe
Formation.

Minerals

fluorapatite,
quartz, feldspar,
pyrite, iron oxide,
organic material,
muscovite, minor
wavellite

Geologic Comments or
Deposit Description

2-4 m thick.

1.3 m thick.

Phosphate bed has average
thickness of 2.8 m. Ore is
composed of poorly-cemented
grains of apatite.

Age references

Cathcart and
Zambrano, 1969

General Comments

For production of direct
application phosphate
fertilizer.

General References

Mew, 1980; Ministerio de Minas y Petroleos
de Colombia and others, 1968; British
Sulphur Corporation, 1987; Mutis Jurado,
1982

Mutis Jurado, 1982

Mew, 1980; British Sulphur Corporation,
1987

sandstone;
380 siltstone; shale

shale; siltstone;
381 sandstone

Guadalupe Group

Guadalupe Group

Phosphate ore 3.6 m thick
and extends 9 kms.

Cathcart and
Zambrano, 1969
Cathcart and
Zambrano, 1969

Ministerio de Minas y Petroleos de Colombia
and others, 1968; Mutis Jurado, 1982

Mutis Jurado, 1982

black shale;
382 sandstone; chert

La Luna Formation

Notholt and others,
1989b

Russell, 1987

383

0.8-1.6 m thick.

Mutis Jurado, 1982

siltstone; shale;
384 sandstone

Guadalupe Group

4 m thick.

Cathcart and
Zambrano, 1969

Mutis Jurado, 1982

Phosphate horizon 0.7-1.5 m
thick localized in the Pirachon

385 Syncline.. Mutis Jurado, 1982
Cathcart and

386 no data Zambrano, 1969
Cathcart and

387 no data Zambrano, 1969
Cathcart and

388 no data Zambrano, 1969
Cathcart and

389 no data Zambrano, 1969

La Luna Formation Phosphate bed upto 1 m
390 - Galembo member thick. Mew, 1980; Mutis Jurado, 1982

shale; siltstone;
391 sandstone

Guadalupe Group

0.5 m thick with 19.6% P205.

Cathcart and
Zambrano, 1969

Mutis Jurado, 1982
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Deposit |Country/ Administrative 3rd order  Basin/Fmt/Region Deposit or General Age Specific Age Magmatic/host
No. Ocean Area political (area)/Deposit Site_Name Deposit type Type of Phosphorite  |Mineralization |Mineralization rock age
Rio Sumapaz area
(Pandi-Cunday- Marine chemical
392 Colombia Cundinamarca | Pandi Icononzo) sediment
Alto del Triga - La Marine chemical
393/ Colombia Cundinamarca |Quipile Sierra sediment
Marine chemical bedded; phosphatic Santonian-
394/ Colombia Cundinamarca |Ubate Ubate sediment sandstone Late Cretaceous | Campanian
Marine chemical
395 Colombia |Huila |Aipe La Canada sediment
Marine chemical Probably Santonian-
396/ Colombia |Huila |Aipe, Praga Aipe - Mapata sediment no data Late Cretaceous |Campanian
397/ Colombia |Huila |Baraya La Troja
Baraya, Marine chemical Probably Santonian-
398 Colombia Huila Tello Baraya - Tello sediment no data Late Cretaceous |Campanian
Coniacian-
Campanian
Elias, Marine chemical (Santonian-
399 Colombia Huila Timana Elias-Timana sediment bedded Late Cretaceous |Campanian)
Marine chemical
400 Colombia Huila Palermo Buenos Aires area sediment
Marine chemical
401 Colombia Huila Palermo Llano Verde sediment
Marine chemical Santonian-
402 Colombia Huila Tesalia La Juanita La Juanita sediment bedded Late Cretaceous | Campanian
Marine chemical Santonian-
403 Colombia Huila Tesali Pacarni-lquira sediment bedded Late Cretaceous |Campanian
Marine chemical Santonian-
404 Colombia Huila Yaguara El Cucharon sediment bedded Late Cretaceous | Campanian

Page 113




Appendix A
OF02-156A
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No. Lithology or Complex Minerals Deposit Description Age references General Comments General References
Thin beds (0.6 m thick) with a
high grade (27.9% P205).
Described by Mew as 27.9%
P205 over 0.5 m or 21.4%
Guadalupe P205 over 1.0 m of same
392 Formation. bed. Mew, 1980; Mutis Jurado, 1982
La Luna Formation Narrow beds (most 0.3 m
393 - Galembo member thick) of phosphate. Mew, 1980; Mutis Jurado, 1982
sandstone; chert;
shale; minor Cathcart and

394 limestone
395

396 no data
397

398 no data

chert; shale;
399 sandstone

Guadalupe Group |

La Luna Formation
[Mew says
Guadalup Fmt]

Phosphate is 0.8 to 1.2 m
thick.

Phosphate is 0.6 to 1 m thick.

Mineralization in the 2
municipios is very similar. At
Quebrada EIl Tobo in Timana,
there is 16-19.3% P205 in
beds 0.6-0.65 m thick. In
Elias, a bed 0.38 m thick
contains 18.8% P205 (1982).

Zambrano, 1969

Foose, 1993

Foose, 1993

Cathcart and
Zambrano, 1969

Mutis Jurado, 1982
Mutis Jurado, 1982

Mutis Jurado, 1982
Mutis Jurado, 1982

Mew, 1980; Mutis Jurado, 1982

400 Mutis Jurado, 1982
401 Mutis Jurado, 1982
Appleton, 1994; Mew, 1980; Notholt and
La Luna Formation others, 1989b; Ministerio de Minas y
black shale; [Mew says Notholt and others, Used as direct application Petroleos de Colombia and others, 1968;

402 sandstone; chert

Guadalup Fmt]

Bed averages 1.4 m thick.

1989b

fertilizer.

Russell, 1987; Mutis Jurado, 1982

Mineralization extends over 5

black shale; km along the road between Notholt and others,
403 sandstone; chert | La Luna Formation Pacarni and Iquira. 1989b Mutis Jurado, 1982
black shale; Notholt and others,

404 sandstone; chert

La Luna Formation

1989b

Mutis Jurado, 1982
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State/ Principal

Deposit |Country/ Administrative 3rd order  Basin/Fmt/Region Deposit or General Age Specific Age Magmatic/host
No. Ocean |Area |political (area)/Deposit Site_Name Deposit type Type of Phosphorite  |Mineralization |Mineralization rock age
Marine chemical bedded, pellets, bone Santonian-
405 Colombia |Huila |Yaguara Yaguara-Llanoverde sediment fragments Late Cretaceous |Campanian
Quebrada del Hierro
406 Colombia Magdalena Cienaga area Unknown
Norte de Marine chemical Probably Santonian-
407 Colombia Santander Bachalema sediment no data Late Cretaceous | Campanian
Norte de Marine chemical bedded; phosphatic Santonian-
408 Colombia Santander Pamplona sediment limestone Late Cretaceous | Campanian
Norte de Gramalote, 'Gramalote-Arboledas Marine chemical Santonian-
409 Colombia |Santander |Arboledas  |area sediment Late Cretaceous | Campanian
Norte de Marine chemical Santonian-
410 Colombia |Santander |Lourdes Rio Riecitos-Lourdes sediment Late Cretaceous < Campanian
Norte de Marine chemical bedded; pelletal; fish Santonian-
411 Colombia Santander San Calixto Oru sediment fossils Late Cretaceous | Campanian
Sardinata, La
Norte de Leche, San Marine chemical sandy phosphorite; Santonian-
412 Colombia Santander Sardinata | Sardinata Miguel, Lourdes  sediment irregular nodules Late Cretaceous | Campanian
Marine chemical
413|Colombia Santander Palmira sediment no data Late Cretaceous
Marine chemical Santonian-
414 Colombia Santander California California sediment Late Cretaceous |Campanian
La Azufrada Marine chemical Santonian-
415/Colombia Santander Lebrija (Quebrada la Sorda) sediment bedded,; pelletal Late Cretaceous |Campanian
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No. Lithology or Complex 'Minerals Deposit Description Age references General Comments General References
black shale; Notholt and others, |Resource estimate is for 15
405 sandstone; chert  La Luna Formation | Phosphate bed is 1.2 m thick. | 1989b sq km area. Mew, 1980
anorthosite with apatite, ilmenite, Ministerio de Minas y Petroleos de Colombia
406 mafic dikes magnetite and others, 1968; Mutis Jurado, 1982
407 no data Foose, 1993
black shale; chert; Cathcart and
408 limestone La Luna Formation Zambrano, 1969
black shale;
sandstone; chert; Cathcart and Ministerio de Minas y Petroleos de Colombia
409 limestone La Luna Formation | Up to 3.5 m thick. Zambrano, 1969 and others, 1968; Mutis Jurado, 1982
black shale;
sandstone; chert; Cathcart and
410 limestone La Luna Formation | Zambrano, 1969 Mutis Jurado, 1982
black shale; Cathcart and Ministerio de Minas y Petroleos de Colombia
411 sandstone; chert | La Luna Formation Zambrano, 1969 and others, 1968
fluorapatite, Phosphate is at depth of 0.5-
black shale; quartz, organic 5.0 m. The phosphate bed is Russell, 1987; Appleton, 1994; Notholt,
sandstone; chert; material, feldspar, 0.5-3.5 (average 1.5 m) m Cathcart and 1994; Mew, 1980; Ministerio de Minas y
412/ limestone La Luna Formation  clay thick and weathered. Zambrano, 1969 Petroleos de Colombia and others, 1968
Cathcart and
413 no data Zambrano, 1969
La Luna Formation- An 80 cm bed outcrops on Cathcart and
414 Galembo Member both limbs of a syncline. Zambrano, 1969 Mew, 1980; Mutis Jurado, 1982
2 phosphate beds with a Mew, 1980; Ministerio de Minas y Petroleos
combined thickness of 1.3-2.2 |Cathcart and Upper bed contains 24% de Colombia and others, 1968; Mutis Jurado,
415 chert La Luna Formation m separated by chert. Zambrano, 1969 P205 over 1.4 m. 1982
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Marine chemical
416 Colombia Santander Lebrija Vanegas sediment no data Late Cretaceous
Hato Caballero (San Marine chemical
417 Colombia |Santander 'San Andres | Andres) sediment bedded, pellets Late Cretaceous
Marine chemical bedded; pelletal; Santonian-
418/ Colombia Santander San Vicente |San Vicente sediment nodules; fish remains Late Cretaceous | Campanian
Marine chemical Santonian-
419 Colombia |Santander |Surata Surata sediment Late Cretaceous | Campanian
Girardot (Ortega- Marine chemical bedded, sandy Santonian-
420 Colombia Tolima Girardot) sediment phosphorite Late Cretaceous | Campanian
Marine chemical bedded; apatite-quartz Santonian-
421 Colombia Tolima Pandi sediment sand Late Cretaceous | Campanian
Icononzo, Marine chemical
422 Colombia Tolima Pandi Icononzo, Pandi sediment
Magmatic
carbonatite/alkalic;
423 Congo Kivu Bingo (Bingu) residual enrichment | apatite
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Deposit Host/Associated
No. Lithology
416 no data

Host Formation

or Complex Minerals

La Luna Formation-
Galembo Member

Geologic Comments or
Deposit Description

Persistent phosphate horizon
1-4 m thick.

Age references

Cathcart and
Zambrano, 1969

General Comments

Phosphate horizon has up to
13.6-29.9% P205.

General References

Notholt, 1994; Mutis Jurado, 1982

417 limestone

black shale;
sandstone; chert;

La Luna Formation- apatite, quartz,

2 beds. The bestbedis 2.5
m thick with 25.4% P205.

Persistent phosphate horizon

Cathcart and
Zambrano, 1969

Cathcart and

Ministerio de Minas y Petroleos de Colombia
and others, 1968; Mutis Jurado, 1982

Notholt, 1994; Mew, 1980; Ministerio de
Minas y Petroleos de Colombia and others,

418/ limestone Galembo Member |glauconite 0.5-4 m thick. Zambrano, 1969 1968
Probably not economic
La Luna Formation- Phosphate bed is vertical ad |Cathcart and beyond direct application
419 Galembo Member | about 2 m thick. Zambrano, 1969 use. Mew, 1980; Mutis Jurado, 1982
Phosphorite bed is about 0.8
black chert; m thick; beds are steeply Cathcart and
420 limestone; shale  |Guadalupe Group. dipping at this location. Zambrano, 1969 Mew, 1980
sandstone;
siltstone; shale; Cathcart and
421 chert Guadalupe Group Zambrano, 1969
422 Mutis Jurado, 1982
apatite,
pyrochlore; lesser
wollastonite,
titanite, bioite,
melanite, Ifuorite,
carbonatite, ijolite, gotzenite, zircon,
nepheline syenite, eudialyte,
423 fenite pectolite, fayalite Woolley, 2001; Mew, 1980
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lenticular; bedded;
nodular; siliceous
phosphate rock; sandy
phosphate; clayey
Marine chemical ferruginous phosphatic |Late Cretaceous- Maastrichtian-Early
424 Congo (Zaire) Holle Tchivoula sediment sandstone Early Eocene Eocene
Marine chemical
425/Congo (Zaire) Kitanzi sediment
lenticular; bedded;
nodular; siliceous
phosphate rock; sandy
phosphate; clayey
Marine chemical ferruginous phosphatic |Late Cretaceous- Maastrichtian-Early
426 Congo (Zaire) Loufika sediment sandstone Early Eocene Eocene
Magmatic,
carbonatite/alkalic, 822 +/- 120 Ma (Rb-
427 Congo (Zaire) Kivu Lueshe residual enrichment |apatite Sr)
bedded; phosphatic
Marine chemical sandstone; phosphatic |Late Cretaceous- | Maastrichtian-Early
428 Congo (Zaire) Sintou-Kola sediment marl Early Eocene Eocene
Marine chemical
sediment; residual
429 Cuba Havana Guines Pipian District  Biyakhaka enrichment bedded Miocene
Marine chemical
sediment; residual
430/ Cuba Havana Guines Pipian District |Katalina enrichment bedded Miocene
Marine chemical
sediment; residual
431 Cuba Havana Guines Pipian District Loma Candela enrichment pelletal, bedded Miocene
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Sustrac and others,
1990; British
quartz sandstone Sulphur de Kun, 1987; Mew, 1980; Nguelongo, 1990;
424 with coprolites 1.2-5.5 thick beds Corporation, 1987 British Sulphur Corporation, 1987
425 Nguelongo, 1990
Sustrac and others,
1990; British
quartz sandstone Sulphur
426 with coprolites | 1.2-5.5 thick beds Corporation, 1987 British Sulphur Corporation, 1987
cancrinite,

sodalite, calcite,
biotite, aegirine,
apatite, garnet,

pyrochlore,
cancrinite syenite, zircon,
dolomitic vermiculite,
carbonatite, pyrrhotite,
427 pyroxenite, fenite feldspar Woolley, 2001 Past producer of Nb. MASMILS, 2000; Mew, 1980; Woolley, 2001
Sustrac and others,
1990; British
fossiliferous marly Sulphur Mew, 1980; British Sulphur Corporation,
428 sandstone Average thickness of 2.2 m. |Corporation, 1987 1987
phosphorite;
glauconitic carbonate
sandstone; fluorapatite, Phosphate bed is 0.2-3.5 m |llyin and Ratnikova,
429 limestone; marl calcite, glauconite |thick (mean 1.5 m). 1990 Deposit is small. llyin and Ratnikova, 1990
phosphorite,
phosphatic
conglomerate;
glauconitic carbonate
sandstone; fluorapatite, Phosphate bed is 0.2-3.5 m |llyin and Ratnikova,
430 limestone; marl calcite, glauconite |thick (mean 1.5 m). 1990 Deposit is small. llyin and Ratnikova, 1990
phosphorite,
phosphatic
conglomerate;
glauconitic carbonate
sandstone; fluorapatite, Phosphate bed is 0.2-3.5 m | llyin and Ranikova,

431 limestone; marl

calcite, glauconite

thick (mean 1.5 m).

1990

Deposit is small.

llyin and Ratnikova, 1990; Notholt, 1994
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Marine chemical
sediment; residual
432/ Cuba Havana Guines Pipian District |Meseta Rokha enrichment pelletal, bedded Miocene
Marine chemical
sediment; residual
433 Cuba 'Havana Guines Pipian District |Pipian enrichment bedded Miocene
434 Denmark Bornhom Arnager nodules Late Cretaceous |Cenomanian
Marine chemical
435 Ecuador Lumbaqui sediment bedded Late Cretaceous
Marine chemical
436 Ecuador Rio Chingual sediment Cretaceous
437 Egypt El-Eweniya
438 Egypt Nag' Selim
439 Egypt Naser
440 Egypt Sabona
441 Egypt Wadi Helal
Abu Bayan
Area/Dungul and Marine chemical
442 Egypt Kurkur sediment no data Late Cretaceous
Marine chemical
443 Egypt Aswan sediment
bedded; pelletal;
phosphatized organic
Marine chemical debris; lower member
Nile Valley (Idfu-Qena sediment; residual  |contains conglomeratic Late Campanian-
444 Egypt district) enrichment or bone breccia beds. Late Cretaceous Early Maastrichtian
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phosphorite;
phosphatic
calcarenite;
glauconitic carbonate
sandstone; fluorapatite, Phosphate bed is 0.2-3.5 m |llyin and Ranikova,
432 limestone; marl calcite, glauconite |thick (mean 1.5 m). 1990 Deposit is small. llyin and Ratnikova, 1990; Notholt, 1994
phosphorite;
glauconitic carbonate
sandstone; fluorapatite, Phosphate bed is 0.2-3.5 m |llyin and Ranikova, Depositis small and grade is

433 limestone; marl

434

calcite, glauconite

thick (mean 1.5 m).
Phosphatic nodules form a
bed 30-60 cm thick.

1990
Sorensen and
others, 1978

poor.

llyin and Ratnikova, 1990; Notholt, 1994

Sorensen and others, 1978

435 phosphatic shale |Napo Formation Foose, 1993 Insituto Ecuatoriano de Mineria, 1986
calcareous Phosphate horizon is 30 cm
436 sandstone Napo Formation thick. Vera, 1980
Arab Organisation for Miner