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Bibliography of the geology of sedimentary phosphorite and igneous apatite

Abstract

Ten indexed listings are given for world-wide publications related to
the geology of sedimentary phosphorite and igneous apatite. The bibliography

contains 4,957 references.

ii



Introduction

Studies of the geology of sedimentary phosphorite and igneous apatite are
widely scattered in the literature, in part because no journal is devoted to
the subject, and also because important research on the subject is being
carried out in many countries of the world. In order to facilitate research
and exploration for phosphatic rocks, a bibliography is needed.

This bibliography contains publications from the 19th century to 1982.
The sources were varied. Computer tapes were obtained from GEOREF of the
American Geological Institute for the years before 1979, based on a search
using the keywords phosphate, phosphorite, phosphorus and apatite; however,

pre-1969 references were scarce in this file. The Bibliography of North

American Geology of the U.S. Geological Survey and the American Geological

Institute and the Bibliography of Geology Exclusive of North America of the

Geological Society of America were searched manually for the time period
before 1969. Several appropriate published bibliographies were consulted,

including the Annotated Bibliography on the Geology of Phosphate Rocks from

India (Banerjee and Khan, 1981), the Bibliography of the Geology of the

Western Phosphate Field of the United States (Harris and others, 1954), the

Bibliography of Literature on Sedimentary Phosphate Rocks (Christie, 1979),

and the Offshore Phosphorite Bibliography (Pasho, 1978). Since 1978, the

Newsletter of the International Geological Correlations Programme, Project
156 (Phosphorites), has contained current publication lists, and these also
were utilized. All members of Project 156 were asked to submit a list of
their papers on Phosphate rock, and the response was excellent. Finally,
the personal phosphate bibliographies of Peter J. Cook, Annabelle Lee and

Richard Sheldon were incorporated in the bibliography. The result is a



collection of 4,957 references, with the distribution of publication dates

shown in table 1. This distribution increases at a doubling rate every ten

Table 1 near here

years, which is about the same rate as geologic literature in general, so
that it gives some confidence that no time bias exists in the collection.
Not all appropriate publications are in the bibliography, because it is
certain that the non-U.S. literature is underrepresented. Papers containing
information on phosphate rock but which were not so indexed were missed.
Trade journals were not systematically searched. The mineralogic literature
for phosphorous-containing minerals is not represented in this bibliography,
except for the mineral apatite and its weathering products, calcium-aluminum
phosphate and aluminum phosphate minerals. Only representative publications
on beneficiation are included. Nevertheless, we feel that a major proportion
of the phosphate literature has been collected.

Each of the authors played a distinct role in the preparation of this biblio-
graphy. The reference search and data entry into the computer was done by Jones.
Bridges wrote the program for computer entry. Lee indexed the majority of the
references. Bowen retrieved the information in a publishable format using the
retrieval program, GRASP (Bowen and Botbol, 1975). Sheldon coordinated the work
and was responsible for the development of strategy of reference acquisition and
keywording.

The bibliography is structured as follows. All of the references are listed
alphabetically by first author in the main file, which includes complete informa-
tion and for a large portion also the abstracts. Nine further indexed listings
are described below.

Country - The references are listed alphabetically by country. Second order

index is by State and third order by year. Indication is given whether the reference



Table 1.--Distribution of references by decade

YEAR NUMBER OF ENTRIES
pre-1890 64
1891-1900 52
1901-1910 36
1911-1920 107
1921-1930 68
1931-1940 139
1941-1950 207
1951-1960 520
1961-1970 1142
1971-1980 2129
1981-1982 493




deals with sedimentary phosphorite or igneous apatite or both. The geologic
period is given, if known or applicable. The year of publication, first author,
and the AGI number, the unique identifier for each reference, are given.

Geologic Period - The references are listed alphabetically by geologic age.

Second order index is by Epoch, third order by country, fourth order by State,
and fifth order by year. A check mark indicates sedimentary or igneous. The
first author and AGI number are listed. Because of variations in the way
geologic periods are listed, users should scan the complete period listing to
locate all references of any specific period. For example, references to
Ordovician phosphate are found under Ordovician, and a few also under Cambrian+
Ordovician. Cenozoic time terms are not mutually exclusive. For example, some
deposits may be listed as Paleogene and others as Eocene, even though the
Paleogene deposits are also Eocene.

Insular Phosphorite - The references that were keyworded as insular deposits

-are listed alphabetically by country. If no country is listed, it generally
means that the reference is regional in scope. Second order index is by geologic
province, third order by occurrence and fourth order by year of publication. The
first author and AGI number are listed.

The next six index listings are: Chemistry and Mineralogy, Trace Element

Chemistry, Sedimentology, Paleogeography and Plate Tectonics, Weathering, and

Economic Geology and Mineral Processing. References of each are listed alpha-

betically by country. Second order index is by year, and third order by first
author. AGI number is given along with the title of the reference to help the
user make further selections. When no country is listed, it generally means

that the reference is topical and not geographic.




A tape of this bibliography has been given to the American Geological
Institute for eventual incorporation into GEOREF, and the U.S. Geological
Survey currently has the file in its MULTICS computer. The computer programs
written for the International Phosphate Resource Data Base (IPRDB) phosphate
bibliographic file have been documented by Bridges (1983).

Users should be aware that a bibliography on phosphate rock has been
assembled by the Institute of Geological Sciences (IGS) of the United Kingdom
from its Mineral Resources Economics Data Base. The majority of the references
cover: geology of a deposit or mine; resources and reserves; reserve estima-
tion; exploration; case histories of mines; feasibility studies; mineral
economics; mine finance; investment; trade; markets; production; consumption;
supply and demand; stockpiling; mineral policy; mining regulations; taxation
and royalties. There is some but far from complete overlap between the IGS
bibliography and this bibliography. The IGS bibliography is to be published
by Metals and Minerals Publications Ltd, 222 Strand, London WC2.

The Bureau des Recherches Geologique et Miniere has maintained a computer-
based bibliography similar to that maintained by GEOREF, and it is being merged
with GEOREF. This would increase the number of references on phosphate rock
geology, particularly from the francophone countries. A bibliography on
beneficiation and mineral processing of phosphate rock is maintained by the
International Fertilizer Development Center in Muscle Shoals, Alabama.

This bibliography is a product of Working Group 2 (International Phosphate
Resource Data Base) of IGCP Project 156 (Phosphorites). Members of the Project
from all countries have contributed generously to this effort, and this publica-

tion would not have been possible without this cooperation.
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Author index

agi  =0-581

authori=AASANYAE, E.

author2=VEINERMA, M.

author3=REEANE, A,

year = 1979

title =INVESTIGATION INTO ORTAINING DOUBLE SUPERPHOSFHATE FROM ASERI PHOSPHORITE

source =TOIM, EESTI NSV TEAD, AKAL,, KEEMIA, NO. 3, P, 204-209 (IN RUSSIAN)

abstrct=ARBS, THE OBTAINING OF DOUBLE SUPERFHOSPHATE RY THREE VARIOUS METHODS, USING FLOTATION CONCENTRATES OF ASERI PHOSPHORITE
{ESTONIAN 5SR) AND WET-PROCESS PHOSPHORIC ACID FROM KOLA APATITE, HAG BEEN STUDIED, NECESSITY OF USING FINELY GROUND FH
OSPHORITE IS ESTABLISHED AND LIMITS OF CONTENTS OF IRON AND MAGMESIUM IN THE PHOSPMORITE ARE GIVEN; WEIGHT RATIO HGOIP20
S AND SO0LUBLE FE203:P205 NO MORE THAN 0,10 AND 0,03, RESPECTIVELY.

podetiieteietieioiisited

agi  =74-00819

authori=AKDALLAH, A, M,

author2=HAHFOUZ, S,

author3=RAZEK, T. M. ABD EL,

year = 1972

title =MINERALOGICAL AND GEOCHEMICAL STUDIES ON SOME EGYPTIAN PHOSPHATES (SOUTHERN EGYPT)

source =CHEM, ERDE VOL. 31, NO. 3-4, P, 305-320 (INCL, GER, SUM.), ILLUS. (INCL. SKETCH MAF)

index =EGYFT+SERIMENTARY FETROLOGY+PHOSPHORITE+CRETACEQUSH+SOUTHHSEDIMENTARY ROCKS+COMPOSITIONtSILTSTONE+SANDSTONEHLIMESTONEMI
NERAL COMPOSITION+CHEMICAL COMPOSITION+PETROLOGY+HPHOSPHATEHAFRICA+GEOCHEMISTRY+CLASSIFICATIONFUPPER CRETACEQUSHIUWI FORM
ATION

besedittitoseesstetsssts

agi =74-00822

author1=ABIALLAY, A. M.

ﬂutho?2=HhHFOUZ| S

author3=RAZEK, T. M. ABD EL,

year = 1972

title =GENESIS OF SOME EGYPTIAN PHOSPHATE DEPOSITS {(SOUTHERN EGYPT); WITH SPECIAL EMPHASIS ON X-RAY ANALYSIS

source =CHEM, ERDE VOL, 31, ND., 3-4, P, 364-372, ILLUS, (INCL, SKETCH MAP)

index =EGYPTHSEDIMENTARY PETROLOGY+FHOSPHORITE+CRETACEOUSHSOUTHHRENA+SEDINENTARY ROCKSHCOMPOSITION+MINERAL COMFOSITIONAGENESIS
$ORGANICHSERTMENTAT IONAMINERAL DEPOSITSHPROCESSESHPHOSPHATE AFRICAHUPPER CRETACEOUSHDUNI FORMATIONHNINERALSHPHOSFHATES

Ebdbitetitiettvedeesiied

agi =78-38401

author1=ABIULIN, A. A,

author2=YESENOV, SH. YE.

author3=KAYUPOY, A. K.

authord4=ROK, I. I.

year = 1977

title =METALLOGENY OF KAZAKHSTAN; AGROCHEMICAL ORES

spurce =140 PAGES

lang  =RU

index =USSR+ECONONIC GEOLDGY+PHOSPHATE+FLUORSPAR+BARITE+ALUMINUNESOILSHNUTRIENTSHSURVEYSHPARAGENESISTRAZARHSTAN+FLUBRINEFSULFA
TES+TRACE ELEMENTSHORE DEPOSITSKARATAUHSARYSAYHAFATITE+PHOGFHATES

ebetreeiteoobiietetdiii

agi =L-1
author1=ABELE, C. 6.
year = 1957

title =RECONCCIMIENTD POR FOSFATOS EN EL PERU
source =50C, GEOL, PERU; B. T, 32 (CONG, NAC. GEOLty ISIy AN, PT, 2); Py 5"1?1 ILLUS,
abstret=AES, A PRELIMINARY REPORT ON THE RESULTS OF EXPLORATION FOR PHOSPHATE DEPOSITS IN PERUF INCLUDES DATA ON THE MINERALDGY.
ORIGIN, AND PRINCIPAL WORLD OCCURRENCES OF SEDIMENTARY PHOSFHATE BEDS AND' APATITE DEPOSITS, AND DESCRIPTIONS OF CRETACE
GUS OCCURRENCES IN FOUR DIFFERENT REGIONS OF PERU. THE P2035 CONTENT OF THE PERUVIAN DCCURRENCES INVESTIGATED IS YOO LOW
T0 WARRANT EXPLOITATION,
KREXCEXRXKRXR RN ARERXLX

agi  =R-1
author 1=AKERDEEN, ESTHER (COMPILER)
year = 1948

title =S0URCES OF PHOSPHATE FOR JAFAN, MATERIAL RELATING TO PHOSFHATE IN THE PACIFIC ISLANDS

source =GEN, HB, SUFREME COMM, ALLIED POMERS, NATURAL RES. SEC., 2 P

abstrct=ABS, SOME PHOSPHATIC SEDIMENTS OCCUR IN MANY PLACES IN THE GEOLOGIC COLUMM AND FORM IN MANY ENVIRONMENTS ON THE SEA FLOD
7



futhor index
Rk IN RESPDNSE TO *NORMAL® CONDITIONS AND PROCESSES OF SEDIMENTATION, HOWEVER, THAT PORTION OF THE MIOCENE WHICH CONTAINM
S THE EXTENSIVE PHOSFHORITES AND ASSOCIATED ANDMALOUS MINERALOGIES OF THE HAWTHORM GROUP REPRESENTS A VERY "AENORMAL® PE
RIOD OF SEDIMENTATION, THIS PHOSPHOGENIC SYSTEM WAS CHARACTERIZED BY A SPECIFIC TECTONIC SETTING, STRUCTURAL FRAMEWORK,
AND AN ABNORMAL SET OF ENVIRONMENTAL CONDITIONS; THE CONSEGUENCES REPRESENT ONE OF THE MOST EXTENSIVE AND IMPORTANT PHO
SPHATE DEFOSITS IN THE WORLD,
bievesesiiiesidbiifeeites
agi =5-209
ﬂuthﬂr1=hBGUZEIBy A-Z. M,
author2=EL-JALLAD, I.5.
year = 1980
title =0N LEACHING LIME AND CALCITE FROM CALCINED CALCAREOUS PHOSPHATE WITH TRIAMMONIUM CITRATE SOLUTION
source =INT. J, MIMER., PROCESS, V., 7, NO, 2, F. 147-150
ahstrct=ARS, SILUERMAN SOLUTION, 0.5 ¥ TRIAMMONIUM CITRATE, WAS USED SUCCESSFULLY FOR LEACHING THE FREE CAD IN THE CALCINED CALC
AREDUS PHOSPHATE AND PROVED 7O BE EFFICIENT. THE EXTRACTANT SOLUTION WAS EVAPORATED TO DRYNESS AND THEN HEATED IN A MUF
FLE FURNACE AT 1000 DEG C AND TESTED TO BE PHOSPHATE FREE, SEPARATION OF SOLIDS AND FINE PARTICLES IN THE LEACHING 50LUT
10N BY A CENTRIFUGATION TECHNIQUE WAS NECESSARY FOR THE REMOVAL OF FINE PHOSPHATE PARTICLES PRESENT IN THE SOLUTION.
Eestettieteereiseeitisi
agi =5-108
author1=ABOUZEID, A.Z.
author2=EL-JALLAL, 1.5,
author3=0RPHY, M.K.
year = 1980
title =CALCAREOUS FHOSPHATES AND THEIR CALCINED PRODUCTS
source =MINER, SCI. ENGU v, 121 NO. 2; P, 73-83
abstrct=ABS, SEDIMENTARY CALCAREDUS PHOSPHATES CONSIST MAINLY OF CARBONATE-APATITE AND FREE CALCIUM CARBONATE RITH SMALL AMDUNTS
OF SILICA. THE CARBONATE-APATITE IS A MINERAL SPECIES WITH BOUND CARBONATES VARYING IN AMOUNTS BETWEEN O AND 4.3 PERCE
NT C02, WHILE THE FREE CALCIUM CARBONATE (CALCITE) HAS NO SUCH LIMIT. IT WAS FOUND THAT THE HIGH SUBSTITUTION OF CARBON
ATE AND FLUORINE IN THE CARBONATE APATITE LED 70 MICRDCRYSTALLINE STRUCTURE, HIGH SPECIFIC SURFACE AREA, SMALL UNIT CELL
fi AXIS, AND HIGH CHEMICAL REACTIVITY. WHEN THE PHOSPHATE ROCK IS CALCINED, THE ORGANIC MATTER AND WATER OF CRYSTALLIZA
TION EVOLVE BELOW 500 DEG, C WITHOUT CHANGE IN THE PROPERTIES OF THE FHOSPHATE, WHEN IT IS CALCINED BETWEEN 400 AND 800
DEG. £ THE EXCESS FLUORINE AND MOST OF THE CO2 OF BOTH THE FREE AND' BOUND CARBONATES VOLATILIZE GRADUALLY ANIDr SIMULTANE
BUSLY. THE EXCESS CALCIUM CONTENT CRYSTALLIZES AS CAO, WHICH PARTIALLY REACTS BWITH THE EXCESS FLUORINE TO FORM DENDRITI
L CAF2, CONSEQUENTLY, THE FINE CRYSTALS OF CARBOMATE-APATITE COMBINE TOGETHER TO FORM LARGE CRYSTALS, DECREASING THE 5P
ECIFIC SURFACE AREA., THE CARBONATE-APATITE CHANGES TO FLUDRAPATITE AFTER COMPLETE RECRYSTALLIZATION, WHICH STARTS JUST
ABOVE BOO DEB, C, THE UNIT CELL A AXIS INCREASES GRADUALLY AND THE CHEMICAL REACTIVITY OF THE CALCINED PHOSPHATE DECREA
SES AND' APPROACHES THAT OF THE FLUDRAPATITE. BECAUSE MINERAL ACIDS ARE VERY STRONG CHEMICAL REAGENTS, THE DIFFERENCES B
ETWEEN THE REACTIVITIES OF VARIOUS TYPES OF PHOSPHATES IN THESE ACIDS WERE TOO SMALL TO ALLDW FOR A MEANINGFUL COMPARISD
N
ftetetedeiteeboveaie ettt
agi  =I-1
author1=ARREU, S F.
year = 1937
title =NOTA SOBRE DS PHOSPHATOS DETRAUHIRA (BAUXITA E LATERITA PHOSPHORDSA)
source =BRAZIL, INSTITUTO NACIONAL DETECHNOLOGIA, RIO DE JANEIRD, 5 PLS., 37 P,
ptiveteetedtrtveeeeteiel

agi =L-204
authori=ACOSTA, L., RAMON
year = 1948

title =PROSPECCION REGIONAL EN EL MUNICIPIO DE ARBOLEDAS (NORTE DE SANTANDER)
source =ROGOTA, IAM, 12 P, '
bebetesitdtitesevediety

agi  =6-3

authori=ADANS, F. It

author2=DILK, W, Js

year = 1915

title =DISCOVERY OF PHOSPHATE OF LIME IN THE ROCKY MOUNTAINS
source =CANADA COMM. CONSERV., 34 P.

pettorbivedistteveisiisi

agi =G-1

authori=ADAMS, F, In

year = 1917

(s



Author index

title =THE PHOSPHATE DISCUSSION (DISCOVERY OF PHOSFHATE IN ALBERTA)
source =CANADIAN MIN, J., V., 38, P, 321-322,
bEebiedtitreedeietiotiit

agi  =6-4

author1=ADAMNS, F, I,

author2=DICK, W, J.

year = 1917

title =DISCOVERY OF PHOSPHATE OF LIME IN THE ROCKY MOUNTAINS (WITH DISCUSSIONS BY 4. F. FERRIER AND It BURLING)
source =CANADIAN MIN. INST. TRANS., V. 19, P, 321-348
pebeiterteeitieidiitiity

agi  =G-413
authori=ADANS, F.D.
year = 1914

title =THE EXTENSION OF THE MONTANA PHOSPHATE DEPOSITS NORTHWARD INTO CANADA
source =NAT’L ACAD. SCI. FROC., V. 2, P, 62-64
bEEEetsetesitesirecifives

agi  =G-414
authori=ADANS, F.D,
year = 1914

title =THE EXTENSION OF THE MONTANA PHOSPHATE DEPOSITS NORTHWARD INTO CANADA, [ABS.], (WITH DISCUSSION BY L.D. BURLING)
source =GEOL. 50C, OF AM. BULL., Y. 27, P, 62

peedeteidisestittittidiis

agi =74-12734

authori=ADANS, J. A,

author2=CANPBELL, A, S.

year = 1973

title =RELATIONSHIP OF INORGANIC PHOSPHATE FRACTIONS TO MINERALOGICAL CHANGES IN CALCINED CHRISTMAS ISLAND ROCK PHOSPHATE
source =J. SOIL SCI, VOL, 24, MO, 2, P, 215-223, ILLUS,

index =INDIAN OCEANHGEQCHEMISTRY+PHOSPHATESHSOILSHCHRISTMAS ISLANTHHMINERALSHINORGANICHCRANDALLITE+MILLISITE+CHANGESHCALCINATIO
NHFHASE EQUILIBRIA+SOLURILITY HUEATHERINGHLEACHING

Jitbtepgtieteisitciteitt]

agi  =R-2

author1=ADANS, J. K.

author2=6R0O0T, J, Js

author3=HILLER, N. W.y JR.

year = 1961

title =FHOSPHATIC PERBLES FROM THE BRIGHTSEAT FORMATION OF MARYLAND

source =J, SEDIMENT, PETROL., V. 31, NO. 4, F, 546-552, ILLUS., TABLES.

abstrct=ARS. PHOSPHATIC PEBBLES IN THE BRIGHTSEAT FORMATION IN MARYLAND ARE COMPOSED CHIEFLY OF CRYPTOCRYSTALLINE APATITE (COLLOD
FHANE) , THE PEBBLES ORIGINALLY WERE COMPDSED LARGELY OF CALCITE WHICH SUBSEQUENTLY WAS PARTIALLY REFLACED BY COLLOFHANE
» COMPOSITIONAL DIFFERENCES BETWEEN THE PEBBLES AND THE SEDIMENTS IN WHICH THEY OCCUR SUGGEST THAT THE PEBRLES ARE ALLD
CHTHONOUS,

index =DCEANOGRAPHY+DISTRIRUTION+ABUNDANCE+HLITHOLOGY+GENESIS

Edtesidetrtritdiiiittie

agi  =R-24

author1=ADANS, J, K,

author2=RURKART, B,

year = 1967

title =DIAGENETIC FHOSPHATES FROM THE NORTHERN ATLANTIC COASTAL FLAIN, LABS,]

source =GEOL. S0C. OF AM, PRDGRAM OF ABSTRACTS, P, 2.

Pttt otssitetiisieditid

agi  =G6-2
authori=ADANS, J. K,
year = 1972

title =THE ORIGIN, OF SOME PHOSPHATIC MINERALS IN, COASTAL PLAIN, SEDIMENTS

source =IN, FORUM ON GEOLDGY OF INDUSTRIAL MINERALS, 7TH PROC,, FLA. BUR, GECL,, SPEC, PUBL., NO. 17, P, 21-214, ILLUS, (INCL. 5
K. HAP),

bEeEetittttetttrtsitist]

agi =71-23927

authori=ATAKS, JOHN K.

year = 1971



Author indeyx

title =THE ORIGIN OF SOME PHOSPHATIC MINERALS IN COASTAL PLAIN SEDIMENTS

source =IN FORUM ON GEOLOGY OF INDUSTRIAL MINERALS, 7TH, ABSTR. F. 11, FLA., BUR. GEOL. TALLAHASSEE

index =MINERAL DEPOSITSiGENESISHPHOSPHATETUNITED STATESHATLANTIC COASTAL PLAINHDIAGENESIStECONOMIC GEOLOGY
bettttidtietitisitetietis

agi  =0-1
author1=ADANS, T. A,
year = 1941

title =BELLONA ISLANDS, B.5.1.F., INVESTIGATION OF PHOSPHATIC MATERIALS TO ASCERTAIN THE NATURE AND EXTENT OF THESE DEPOSITS AN
I THE FEASIBILITY AND COST OF MINING AND SHIPPING THE PHOSPHATE

sgurce =REPT. TO BRITISH PHOSPHATE COMM., MELBOURNE, NOV., 1940

pteteotesritiitetttis by

agi =0-2
authori=ADANS, T. A,
vear = 1965

title =EXTRACTS FROM A REPORT ON THE INVESTIGATION OF PHOSPHATE DEPOSITS ON BELLONA ISLAND, B.S.I.P., NOV. 1940
source =BRITISH SOLOMON ISLAND GEOL. RECORD, REPT. NO. 35A, V. 2 (1959-1962), P, 83-88
ftisetetttstistitdssetis

agi  =0-3
authorl=ATIHIAy J. It
year = 19469

title =INDIGENDUS ROCK PHOSPHATE FOR SUPERPHOSPHATE MANUFACTURE
source =FERTILIZER NEWS, V. 14, NO. 11, P, 13-17
ptteteberipectittdieirits

agi =R-4

authori=ADLER, H. H.

author2=KERRy P. F,

year = 1942

title =INFRARED STUDY OF ARAGONITE AND CALCITE

spurce =AM. MINERALOGIST 47, NOS. 5-6, F. 700-717, ILLUS., TARLES.
Eetdetbeisostsetstiibotes

agi  =R-5

authori=ADLER, H. H,

ﬁuth0r2=KERR, F. Fu

year = 1942

title =INFRARED STUDY OF ARAGONITE AND CALCITE, [ABS.]

source =GEOL, SOC. AMERICA SPEC. PAFER 48, P. 125,
bteteedsrebitbottieeeted

agi =R-3
authori=ADLER, H. H.
year = 1943

title =SOME BASIC CONSIDERATIONS IN THE APPLICATION OF INFRARED SPECTROSCOFY TO MINERAL ANALYSIS

source =ECON, GEOLODGY, V. 58, MO. 4, P, 558-568, ILLUS., TABLE,

abstrct=ARS, INFRARED ARSORFTION SPECTRA MAY BE USED IN VARIOUS WAYS TO GAIN INFORMATION ON MINERALS AND MINERAL AGGREGATES. AL
THOUGH THE EMPHASIS HAS BEEN ON "FINGERPRINTING® MINERAL SUBSTANCES, THE COMPOSITION, STRUCTURE AND MODE OF COMBINATION
OF MOLECULAR IONS (ANIONIC RADICALS) IN UNIDENTIFIED MATERIALS MAY ALSD BE DETERMINED, GSOME BASIC CONCEFTS AND PROBLEMS
VITAL TO THE INTELLIGENT UTILIZATION OF INFRARED DATA ARE DISCUSSED, AND SELECT SPECTRA ARE SHOWN TO ILLUSTRATE ARSORFT
10N TRENDS WITHIN VARIOUS MINERAL GROUFS. NUMERDUS APPLICATIONS 7O GEOLDGIC PROBLEMS SHOULD SUGGEST THEMSELVES WITH INC
REASING FAMILIARITY IN THE FIELD.

beetetediteipieietidiit

agi =R-4

authori=ADLER, H. H,

author2=KERR, P, F,

year = 1943

title =INFRARED SPECTRA, SYMETRY AND STRUCTURE RELATIONS OF SOME CARRONATE MINERALS

source =AM, MINERALDGIST 48, NOS. 7-8, F. B39-853, ILLUS., TABLES,

abstrct=ARS, VARIATIONS IN INFRAREDR SPECTRA OF CARBONATE MINERALS ARE INDICATIVE OF CHANGES IN SYMMETRY OF THE IONIC CARBONATE M
OLECULE, THE POINT-GROUP SYMMETRY OF THE ION DETERMINED FROM SPECTRAL CONSIDERATIONS 1S GENERALLY COMPATIBLE WITH 1758
ITE SYMMETRY. MOLECULAR SYMMETRY DOES NOT, HOWEVER, VARY SYSTEMATICALLY WITH CRYSTAL CLASS. THE EXISTENCE DF MORE THANM
ONE MON-EQUIVALENT MOLECULE PER UNIT CELL IS REFLECTEN IN CERTAIN CAREONATES BY SPECTRAL EMRICHMENT IN THE WAVELENGTH R
EGION OF ONE DR MORE OF THE FUNDAMENTAL DEGENERATE OR NON-DEGENERATE VIBRATIONS. ALTERNATIVE CAUSES OF SPECTRAL MULTIPL
ICITY ARE ALSO CONSITIERED; HOWEVER, THE ENRICHMENT HAS BEEN ORBSERVED ONLY FOR MINERALS WHICH ARE KNOWN OR SUSPECTEL FROM

10



futhor index
X-RAY DATA TO CONTAIN NON-EQUIVALENT CARBONATE IONS,

bebtieteeiedtreetitititi
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source =.5. GEOL. SURVEY RFT TRACE ELEMENT INV. NO. 490, P. 202-204, (REPORT PREP. FOR U.5, ATOMIC ENERGY COMH.)
index =URANIUM
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agi  =R-20

authori=ALTSCHULER, Z. S,

Q‘lthDPE=CLARKEr R SO;JRo

author3=YOUNG, E, J,

vear = 1954

title =OCCURRENCE OF URANIUM IN PHOSPHATE DEFOSITS

source =U,5, GEOL, SURVEY RFT TRACE ELEMENT INV, ND. 440, P. 157-160 INCL. TABLE., (REPBRT PREPARED' FOR U.5, ATOMIC ENERGY COMM.
}

index =URANIUM
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agi  =R-21

author1=ALTSCHULER, Z, 5.

author2=JAFFE, E. B,

author3=CUTTITTA, FRANK

year = 1936

title =THE ALUMINUM PHOSPHATE ZONE OF THE BONE VALLEY FORMATION AND 175 URANIUM DEPOSITS [FLA.J

source =IN CONTRIBUTIONS OF THE GEOLOGY OF URANIUM AND THORIUM, INTERNATIONAL CONF. ON PEACEFUL USES OF ATOMIC ENERGY, GENEVA, A
UG, 1955, U,S. GEOL. SURVEY PRDF, PAPER 300, P, 495-504,

petbeetrtitbitisiisedeiss

agi =78-43217

author!1=ALTSCHULER, Z, §.

author2=CLARKE, Rs 54y JRs

author3=YOUNG, E. Jd,

year = 1938

title =GEOCHEMISTRY OF URANIUM IN APATITE AND PHOSPORITE

source =U. 5, GEOL. SURV., PROF. FAF, NO. 314-I, P, 45-90

index =MINERALS+PHOSPHATES#APATITE+SEDIMENTARY ROCKSCHEMICALLY FRECIPITATED ROCKS+PHOSPHORITEHURANIUMIGEOCHEMISTRY+S0UTH CARD
LINA+CODPER MARLHUNITED STATES

pedietetbeiaeiitatiteii

agi =R-17
authori=ALTSCHULER, Z. S.
year = 1958

title =THE PETROGRAPHY ANI' BENEFICIATION OF NEGEV PHOSPHATES

sogurce =UNITED NATIONS TECH. ASSIST. ADMIN, RPT NO. TAA-ISR-26, 59 F.
tidttesitatitittsttesits

agi =N-244
author1=ALTSCHULER, 2. §.
year = 1959

title =PETRDGRAPHY OF THE FHOSPHORITES

source <IN, KAYE, C.A., ED,, GEOLOGY OF ISLA MONA, PUERTO RICO, KAYE, €. A., EIl.y U, S. GEOL, SURVEY FROF., PAPER 317-C, P, 157-1
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agl =R-16

authori=ALTSCHULER, 2. 5,

author2=CATHCART, J. B,

author3=YOUNG, E, Js

year = 1944

title =GEOLDGY ANI GEDCHEMISTRY OF THE BONE VALLEY FORMATION AND I1TS PHOSPHATE DEFOSITS, WEST CENTRAL FLORIDA
source =GUILEBOOK,, FIELD TRIP N3, &, GEOL., 50C. OF AM. ANN, MG, MIAMI BEACH, NOV., 1964, 68 P., ILLUS., TABLES,
index =0CEANOGRAPHYH.ITHOLOGY+DISTRIBUTIONHINTERNAL STRUCTURE
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agi =R~12
authorl=ALTSCHULER, Z. &
year = 1965

title =PRECIPITATION AND RECYCLING OF FHOSPHATE IN THE FLORIDA LAND-PERELE PHDSPHATE DEPOSITS
source =IN GEDLOGICAL SURVEY RESEARCH 1965,U.5, GEOL. SURVEY PROF. PAPER 525-B, P, B91-B935, ILLUS.
abstrct=ARS, PRECIFITATED APATITE AND LAYERED CLAYLIKE APATITE OCCUR IN THE WEATHERED AND CRUDELY REWORKED RESIDUUM OF THE HAWT
HORN FORMATION AND ARE SOURCES OF SOME PELLETS AND PERBLES REWORKED INTO THE OVERLYING BONE VALLEY FORMATION. THE OCCUR
RENCE OF EOTH TYPES OF APATITE DEMONSTRATES THAT THE PHOSPHATE PELLETS ARE NOT PRINCIFALLY OF FECAL ORIGIN,  THE RESIDUA
L ZOME OVERLYING THE BOME VALLEY IS CHARACTERIZED BY RAPID ALTERNATIONS OF QUIET-WATER SEDIMENTATION AND' TURBULENT REWOR
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KING. THE IMMATURITY OF FIRST-CYCLE CLASTICS DERIVED FRON THIS LITTORAL ENVIRONMENT SUGGESTS THAT THE SELL-ROUNDED PELL
ETS THAT OCCUR IN THE HAWTHORN AND BONE VALLEY FORMATIONS ARE THE PRODUCTS OF MORE EXTENSIVE REWORKING,
iietitsiititettitetitts

agi  =R-13
authori=ALTSCHULER, Z. 5,
year = 1944

title =RARE EARTHS IN PHOSPHORITES--GEQOCHEMISTRY AND POTENTIAL FOR RECOVERY, [ABS.]

source =HINING ENG., V. 18, NO, 8, P, 42,

index =RARE_EARTHS
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authori=ALTSCHULER, Z. 5.

year = 1971

title =PARAGENETIC PATTERNS IN WEATHERED FHOSPHORITES

source =IN FORUM ON GEOLOGY OF INDUSTRIAL MINERALS, 7TH, ARSTR., P. 10, FLA., BUR, GEOL. TALLAHASSEE

index =WEATHERINGHPHOSPHATE ROCK4PHOSPHORITEHSENIMENTARY ROCKS4PHOSFHATE ROCKSHALTERATION+PHOSPHATE4GENESISHMINERAL DEPOSITS
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agli  =73-29446

authori=ALTSCHULER, Z. S,

year = 1973

title =THE WEATHERING OF FHOSPHATE DEPOSITS: GEOCHEMICAL AND ENVIROMMENTAL ASPECTS

source =IN, GRIFFITHy E.J.y EB., ENVIRONMENTAL PHOSPHORUS HANDBOOK,, P. 33-94, ILLUS. (INCL. SKETCH MAPS), JOHN WILEY & 5SONS NEW
YORK

index =PHOSPHORUSHGEOCHEMISTRYHMINERALS4PHOSPHATESHWEATHER INGHAPATI TEHPHOSPHATEHENVIRONMENT +CONCEF TS+PROCESSES+PARAGENESTS
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authorl=ALTSCHULER, 2. 5
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title =THE GEOCHEMISTRY OF TRACE ELEMENTS IN MARINE PHOSPHORITES: PART I. CHARACTERISTIC ABUNDANCES AND ENRICHMENT

source =IN, BENTOR, Y. K., ED., MARINE PHOSPHORITES--GEOCHEMISTRY, OCCURRENCE, GENESIS, SOC. ECOM, PALEON. MINERAL, SPEC, PUR. N
0. 29, Py 19-30
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agi  =5-&7
authori=ALTSCHULER, Z. §.
year = 1980

title =GEOCHEMISTRY AND' THE RECOVERY OF URANIUM
source =IN, PROC. OF THE 2ND INTL., CONGR. OM PHOSPHOROUS COMPOUNDS, BOSTOMN, MASS., APR. 21-25, ORG. BY PARIS-BASED INST. MONDIAL
[t PHOSFHATE {(IMPHOS)
abstrct=ABS. A5 THE INDUSTRIAL PROMISE OF GEOCHEMICAL STURIES OF URANIUM AND' RARE EARTHS IN MARINE PHOSPHORITE NOW RECOMES A PRO
FITABLE REALITY, WE SHOULD ATTEMFT TO ENLARGE OUR UTILIZATION OF THESE REMARKARLE MATERIALS THROUGH FURTHER APPLICATION
OF GEOLOGIC INSIGHTS, THE EXTRACTABLE URANIUM 15 OF SUFFICIENT SOCIAL AND ECONOMIC VALUE TO BECOME A CO-PRODUCT, AND A
FACTOR IN THE PLANNED EXPLOITATION OF RESERVES, IN THE CHOICE OF FERTILIZER PRODUCTION, AND QUITE PROPABLY, IN THE DEVEL
OPMENT OF OTHERWISE MARGINAL RESERVES. THE COINCIDENT EMRICHMENT OF RARE EARTHS MAGNIFIED THESE CONSIDERATIONS. GEOCHE
HICAL FINDINGS THAT OFFER PARTICULARLY FAVORABLE OPPORTUNITIES FOR SUCH DIRECTED AND ENHANCED EXFLOITATION ARE DESCRIBEL
BELOW, 1+ THE PRIMARY UPTAKE OF MARINE URANIUM RBY PHOSPHORITE IS AUGMENTED BY MARINE REWORKING, YIELDING SYSTEMATIC V
ARIATIONS IN GRADE IN MANY DEPOSITS. 2. URANIUM IN *PHOSPHORITES IS MOBILIZED DURING WEATHERING, WHICH MAY CAUSE ZONAL
ENRICHHENT OR DEPLETION. 3, EXTENDED WEATHERING OF RESIDUAL PHOSPHORITES INDUCES SOLUTION OF APATITE AND GENERATES RE
PRECIFITATEL' AND' REPLACEMENT PHOSPHORITES, DFTEN RICH IN URANIUM, LOCALLY TO THE EXTENT OF 0.1 PERCENT, THUS THE ESTABL
ISHMENT OF PATTERNS OF PRIMARY AND SCCONDARY DIFFERENTIATION OF URANIUM IN PHOSFHORITES MAY LEAD' TO THE DEDICATION OF HI
GH-GRALE TRACTS OR FRACTIONS TO PHOSPHORIC ACID PROLDUCTION, AND 70O THE MINING OF RELATIVELY SMALL BUT HIGH-GRADE DEPOSIT
S+ 4, URANIUM AND RARE EARTHS MAY BE GREATLY EMRICHED, IN THE RANGE OF 0.0X 70 0.1 PERCENT, IN THE CALCIUM-ALUMINUM OR
ES OF LATERITIZED MARINE PHOSPHORITES.
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agi  =R-14
authori1=ALTSCHULER, Z.5.
author2=CLARKE, R.S.
author3=YOUNG, E.J.
year = 1954
title =URANIUM IN APATITE, [ABS,]
source =GEQL, S0C, OF AM. BULL., V., &5, ND. 11, P, 1225-1226,
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author2=ZAYTSEV, H. S,

year = 1979

title =THE FRECAMBRIAN AND SDUTHERN SIRERIA AND NORTHERN MONGOLIA (FROBLEM OF CORRELATION)

source =IN, BULL. OF THE MOSCOW SOC. OF NATURALISTS, V. 54, NO. 4 (GEOL. DIV.)
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source =GOLDEN, COLORADO, 145 F.
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title =YACIMIENTOS SEDIMENTARIOS DE FOSFATD DE CALCIO CON ESPECIAL REFERENCIA A LOS DEPOSITOS DE SUR AMERICA
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soyrce =COMP, EST. GEOL. OF. COL. &y F. 103-115
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author2=GALINDO BECT, L, A,

author3=CHEE BARRAGAN, A.

yvear = 1970

title =HYDROCHEMICAL CHARACTERISTICS OF MAGDALENA BAY, BAJA CALIFORNIA SUR

source =VOLUME 2 NO, 1 CIENC. MAR. PAGES 94-110

lang  =SPF

index =5EA WATER4GEOCHEMISTRY4PROPERTIESSALINITY+PHACHEMICAL COMPOSITIONAIISSOLVED MATERIALSHOXYGENTPHOSPHATEINITRATEFSILICAT
EHVARIATIONSHSEASONAL1973-1974+MEXICOBAJA CALIFORNIA SURTMAGLIALENA BAY
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agi  =77-32314

authori=ALVAREZ BORREGD, S.

author2=CULBERSON, C. H.

author3=PARK, F. K.

year = 1975

title =OXYGEN-NUTRIENT RELATIONSHIPS IN THE PACIFIC OCEAN

source =VOLUME 2 MO, 1| CIENC, MAR. PAGES 115-123

index =SEA WATERICOMPOSITION+CHEMICAL COMPOSITION4OXYGEN+PHOSFHATENITRATE+PROPERTIESHTEMPERATURESAL INITYHVARIATIONSHPACIFIC
OCEAN+GEOCHEMISTRY
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authori=ALVAREZ, WALTER
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title =V, TYPE SECTION FOR LATE CRETACEOUS-PALEOCENE GEOMAGNETIC RESERSAL TIME SCALE

source =IN UPPER CRETACEOUS-PALEOCENE MAGNETIC STRATIGRAPHY AT GUERIO, ITALY, GEOL. SOC. OF AM. BULL., V. 88, F. 383-389.
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authori=AMEDRO, F,
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title =THE AFTIAN OF ROULOGNE

source =VOLUME 94 NO. 3 SOC. GEOL. NORD, ANN. PAGES 207-214

lang =FR
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title =S0ME CATION SUBSTITUTIONS DURING THE FORMATION OF PHOSPHORITE FROM CALCITE
source =ECON. GEOL. 55, NO. 2y P, 354-382, INCL, DIAGRAMS,
index =DCEANDGRAPHY+CALCIUM_CARBONATE+GENESIS
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title =PHOSFHORUS FRACTIONATION DIAGRAM AS A DUANTITATIVE INDICATOR OF CRYSTALLIZATION DIFFERENTIATION OF BASALTIC LIGUIDS
source =GEDCHIM, ET COSMOCHIM, ACTA, V. 33, WO, 4, P, 493-505, ILLUS., TABLES.

abstrct=ABS, DISTRIBUTIDN FACTORS OF PHOSPHORUS (P IN MINERAL/P IN LIGUID) BETWEEN PHENDCRYST MINERALS AND COEXISTING BASALTIC &
ROUNDMASS ARE GIVEN., THE P RATIO FACILITATES GUANTITATIVE COMPARISON OF THE VARIATION OF MAJOR AND MINDR ELEMENTS WITH
CRYSTALLIZATION OF BASALTIC LIGUIDS, KNOWLEDGE OF THE INDIVIDUAL MINERAL/LIGUID DISTRIBUTION FACTORS MAKES IT POSSIBLE
TD ESTIMATE THE RELATIVE PRDPORTIONS OF CRYSTALLIZING MINERALS FROM THE SLOPES OF CURVES OF A P FRACTIONATION DIAGRAM FR
I0R TO THE CRYSTALLIZATION OF APATITE OF DTHER P-RICH MINERALS, THIS WAS DONE FAIRLY SUCCESSFULLY FOR THE ALE LAVA LAKE
» HAWAII.
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author1=ANDERSON, DAVID LEE
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title =PHOSFHATE ROCK DISSOLUTION IN SOIL

source =IOCTORAL BISS., UNIV. WISCONSIN, HADISON, WI
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author2=HOBART, M. A.
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title =GEDTHERMAL CONVECTION THROUGH OCEANIC CRUST AND SEDIMENTS IN THE INDIAN OCEAN
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author1=ANDERSON, .
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title =THE PHOSFHATE DEPDSITS OF THE TRANSVAAL

source =S0UTH AFRICAN MINING AND' ENGINEERING J., V. 47, PT. 1, NO. 2254, P, 251-252
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title =UBER CAMBRISCHE AND' STLURISCHE FHOSPHORITFURHRENDE GESTEINE AUS SCHWEDEN

source =BULL, GEOL. INST. UNIV. UPSAL&, V. 2, P. 133-238 (IN GERMAN)
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0uth0r1=ﬁNI!REYEU, G Vu
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title =GENETIC FEATURES OF THE OSHURKOV APATITE DEPOSIT

source =IN APATITY, F. 300-304, ILLUS., AKAD, NAUK 555K, INST, GEOL. RUD, MESTOROZHD., PETROGR., MINERAL., GEOKHIM, HOSCOW
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abstrct=NOTE, TWO GENERATIONS OF APATITE, MAGMATIC AND METASOMATIC ORIGIN, RARE EARTHS CONTENT, DURYAT (ASIATIC USSR)
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source =IN APATITY, P, 102-107, ILLUS., AKAL, NAUK S55SR, INST. GEOL. RUD', MESTOROZHD., PETROGR., MINERAL., GEOKHIM, MOSCOW

lang =RU

abstrci=NOTE, ACCESSORY MINERAL IN NEPHELINE ROCKS, MINDR OCCURRENCE IN CONTACT METASOMATIC DEPOSITS, PARAGENETIC ASSOCIATION WI
TH TITANDMAGNETITE, RARE EARTH CORTENTS OF AFATITE FROM GABBRO, URTITE, ANH IJOLITE-URTITE,
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source =TRANS, PREF. BY ENGINEER INTELLIGENCE DIV., OFFICE OF THE ENGINEER, HDR. U.S. ARMY FORCES, FAR EAST, TOKYD, JAPAR, 1954,
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source =IN, WOLF, K.H., ED., HANDBOOK OF STRATA-BOUND AND STRATIFORM ORE DEFDSITS; II. REGIONAL STUDIES AND SFECIFIC DEPOSITS; V
0L, 3, REGIDNAL STUDIES PAGES 257-319
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authorl=ANONYMOUS

year = 1903

title =PHOSPHATE ORE IN MINAMI-TORI-SHIHA

soirce =CHIGAKU ZASSHI (JOUR, GEOGRAPHY), V. 15, NO. 171, F. 270-271 (IN JAPANESE)

abstrct=NOTE. THE PHOSPHATE ORE ON MINAMI-TORI-GHIMA {(MARCUS ISLAND), EAST OF THE BONIN ISLANDS IS EBRIEFLY DESCRIBED.
beitteotetsttssstteiseeds

agi  =A-32
authorl=ANONYHOUS
year = 1911

title =PHOSPHATE IN RASA ISLANE

source =RIGAKU KAI (SCIENCE WORLID, V. 9, NO. &, P. 78-79 (IN JAPANESE)

abstrct=NOTE, PHOSPHATE ORE ON RASA ISLAND (OKINO-DAITO-JIMA, RYUKYU ISLANDS) 1S ERIEFLY DESCRIRED.
feettctirisribaibiiiesies

agi =I-5
authori=ANONYMOUS
year = 1912

title =PHOSPHATE DEPOSITS IN TENNESSEE, FLORIDA, AND KENTUCKY
source =TRALESHAN, V. 4B, NO. %, P, 37
tteesdttigsietivasttesty

agi  =A-33
authorl=ANONYHOUS
year = 1912

title =PHOSPHATE IN RASA ISLAND

source =KOGYD KAGAKU ZASSHI {SOC. CHEM. INDUSTRY, JAPAN JOUR.), V. 15, NO. 169, P. 35B-359 (IN JAPANESE)

abstrct=NOTE, THIS IS A BRIEF NOTE ON THE PHOSPHATE DEPOSIT ON RASA ISLAND (DKINO-DAITO-JIMA) RYUKYU ISLANDS. THE LOCATION, ARE
A, TOPOGRAPHY, AND GEOLOGY OF THE ISLAND, THE AREA AND THICKNESS OF THE FHOSPHATE DEPOSIT, AND THE EASE OF MINING AND TR
ANSFORTING THE ORE ARE DESCRIRED.
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agi =A-14
authori=ANONYMOUS
year = 1914

title =PHOSPHATE DEPOSIT ON MENKA-SHO

source =TAIWAN KOGYOKAI HO (MIN. S0C., TAIWAN JOUR.), NO. 6, P 127-128 (IN JAPANESE)

abstrct=NOTE, THIS IS A BRIEF NOTE DN THE PHOSFHATE DEPOSIT ON HENKA-5HO, AN ISLET SITUATED OFF THE COAST OF KIIRUN, TAIEAN, FH
OSPHATE DEPOSITS ARE MORE THAN TEM FEET THICK AND OF GOOD QUALITY. THE DEPOSIT IS5 ESTIMATEL AT 1,000,000 TONS,
itbitititotiesctetictiss

agi =A-35
author1=ANONYMOUS
vear = 1914

title =PHOSPHATE IN MENKA-SHD

source =TAIWAN JIHD (TAIWAN JOUR.), WO, 62, P, 67-68 (IN JAPANESE)

abstrct=NOTE. THIS IS A BRIEF NOTE ON PHOSFHATE IN HENKA-SHD, & SMALL ISLET OFF THE COAST OF KIIRUN, TAINAN,  PHOSPHATE THAT IS
SEVERAL FEET THICK IS SAID TO RBE FOUND ALL OVER THE ISLET.
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agi  =A-34
author1=ANONYMOUS
year = 1914

title =PHOSPHATE MINE IN MENKO-SHO, TAIWAN

source =CHIGAKU ZASSHI {JOUR. GEOGRAPHY), V. 24, NO, 310, P, B10 (IN JAPANESE)

abstrct=NOTE. A PHOSPHATE MINE IN MENKA-SHD, AN ISLET NEAR KIIRUN, TAIWAN, IS BRIEFLY DESCRIBED. THE ISLET IS ONLY 2,000 METERS
IN CIRCUMFERENCE, BUT THE PHOSPHATE ORE IS MORE THAN 10 FEET THICK.
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agi =A-37
atrthor 1=ANONYHOUS
year = 1915

title =PHOSFHATE ISLAND IN THE SOUTH SEAS

source =RIGAKU KAI (SCIENCE WORLD), V, 12, NO. @, P, 720, 2 PLS {IN JAPANESE)

abstrct=NOTE. THIS IS A ERIEF NOTE ON THE PHOSPHATE OF NAURU ISLAND,  THE ESTIMATEL AMOUNT OF DEPOSIT OF PHOSFHATE IN THE ISLAND
AND ITS GUALITY ARE DESCRIKED,

teteltitteribecetitises]
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author=ANONYMOUS

year = 1914

title =THE PHOSPHATE ISLANDS IN THE SOUTH SEAS

source =RIGAKU KAI {SCIENCE WORLL), V. 13, NO. 12, F, 959 {IN JAPANESE)

abstrct=NOTE, THIS IS A BRIEF NOTE ON THE ISLANDS OF FAIS AND PELELIU. THE PHOSPHATE DEPOSIT ON FAIS I5 ESTIMATED TO BE 20,600,
000 TONS.
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authori=ANONYMOUS

year = 1918

title =A GEOLOGIC RECONNAISSANCE FOR PHOSFHATE AND COAL IN SOUTHEASTERN IDAHD AN WESTERN WYOMING
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author2=KOTE, H.

author3=FERRY, A,
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author4=GHONEIN, A,

year = 1947

title =COMPARATIVE GEOCHEMICAL STUDIES OM THREE EGYPTIAN COMPOSITE FHOSFHATE SAMPLES
source =J. GEOL. UAR VOL. 7 (1963)y NO. 2, P, 105-119 (INCL, ARARIC SUM.), ILLUS.

abstroct=NDTE, MARINE DEPOSITION, PH, EH, CD2 PRESSURE, TEMPERATURE AND IEPTH FACTORS, DEPTH OF DEPOSITION,
index =EGYPTHECONOMIC GEDLOGY+PHDSPHATEHEASTERN MESERTHWESTERN DESERTHNILE VALLEYHCOMPOSITION{GENESIStMINERAL DEPOSITS

beeeiititieiisttistteitd

agi =A-01
authori=ADKI, RENJIRD
year = 1915

title =0N THE PHOSFHATE AND THE RAISED CORAL REEFS OF THE SDUTH SEAS

source =CHISHITSUGAKU ZASASHI (GEOL. SOC, TOKYQ JOUR.), V. 224 ND. 265, F. 379-383 (IN JAFANESE)

abstrct=NOTE, THE RESULTS OF MICROSCOPIC EXAMINATION OF THE LIMESTONES ORTAINED FROM THE ELEVATED CORAL REEF ON SAIPAN, FROM THE
MUSHROOM~LIKE ISLETS IN PALAU AND ON THE ELEVATED CORAL REEF ON ANGAUR ARE GIVEN. SOME OF THE REEF LIMESTONES SUCH AS
THOSE DN SAIPAN ANR DNE OF THE PALAU GROUF AFPEAR TD BE PRETIOMINANTLY ALGAL RATHER THAN CORAL. THE DRIGIN AND AGE OF TH

E PHOSPHATE DRE DN ANGAUR IS DISCUSSED. THE PHOSPHATE DIEPDSIT ON ANGAUR ISLAND WAS ORIGINALLY FORMED IN A VERY SHALLOW

ATOLL LAGOON WHICH HAS SINCE BEEN UPRAISED, THE DRES ARE EARTHY, ODLITIC AND PEBBLE TYPES. THE PHOSPHATES ARE PRE-BUAT
ERNARY AND PDST-MESDZDIC,

peiteibtitettititgistvies

agi =77-02508

author1=APPLEGATE, S, P,

author2=WILSON, E, T,

year = 1976

title =CORRELATION OF FOSSILFERDUS UFPER DLIGOCENE OR LDWER MIDCENE SECTIONS AT SAN TELMD POINT AND ARRDYD GUADALUFE, BAJA CALI
FORNIA SUR, MEXICO, AND A PDSSIBLE NEW PHOSPHATE SOURCE

source =CONGR, LATINDAM, GEDL., RESUMENES, ND, 3, P, &

index =MAMMAL IAPROBDOSCIDEA+TERTIARYHMEXICO+BAJA CALIFORNIA+OCCURRENCE+CORRELATIONACCRNWALL TUSHHOLLUSCARIVALVIATAEQUIPECTEN A
NADARAHPHOSPHATE+PDSSIRILITIESHRIDSTRAT IGRAPHY+FALEONTOLDGY45AN TELMD POINTHARRDYO GUADALUPE

fiestribriettedstittited

agi =I-11
author{=ARAMBOURG, C.
year = 1935

title =NDTE PRELIMINAIRE SUR LES VERTEERES FOSSILS DES PHOSPHATES DU MAROC
source =BULL. SOC, GEOL, FR., 5E 5ER., T. 5y FASC. 4-7, P, 412-439
bitbtsetiitiibeiseiteite]

agi  =I-12
author1=ARAMBOURG, C,
year = 1934

title =NDUVELLES OESERVATIONS SUR LES FAUNES ET LA STRATIGRAFHIE LES PHOSPHATES DU MARDC
spurce =50C, GEOL. DE FRANCE, COMPTE-RENDUS DESSEANCES, V. 12, P, 211-212
itbtisteiestbeisdtipited

i =I-13
author1=ARANBOURG, C.
year = 1937

title =NOUVELLES OBSERVATIONS SUR LA SERIE FHOSPHATEE DU MARDC
source =COMFTE RENDUS SOMM. SOC. GEOL. FR., V. 12, F. 183-184
KEERREAXCRRARXRRRRRRRY

agi  =0-2
author1=ARANGDO,
year = 1948

title =ALGUNDS ASPECTORS TECHICOS SDBRE LA RGCA FOSFORICA
source =PROC. NOVEND CONGRESSO NASCIONAL DE INGENIERA, BEC,
ieeitiettbeifeissietits

agi =L -205
author!=ARCE, MARIND H.
year = 1941

title =YACIMIENTOS DE FOSFORITA EN LDBATERA, ESTADD DE TACHIRA, VENEZUELA
source =B0GOTA, SERV. GEOL. NAL., 1961, 10 P,

ittt tiibetedetbetiveei

agi =78-11541

author1=ARD4, 0,
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author2=S8LTOGLY, T,

author3=ALPARSLAN, E.

authord=AKYUZ, T.

year = 1974

title =GEOCHEMICAL ANDI MINERALOGICAL ANALYSES OF THE MASIDAGI PHOSPHATES CONTAINING URANIUM, VANADIUM, FLUORINE AND OTHER TRACE

ELEMENTS, AND VIEWS ON THE FROBABILITY OF URANIUM RECOVERY

source =MADEN TETRIK ARAMA ENST. (MINER. RES. EXPLOR. INST. TURK.), BULL. (FOREIGN ED.), NO. 87, F. 33-4B
index =TURKEY+GEQCHEMISTRY#TRACE ELEMENTSHYINERALSHPHOSPHATESHURANIUMHPHOSFHATERARE EARTHS+YTTERRIUMEY TTRIUNHVANADIUNIFLUORIN
E4MAZIDAGT $RIDDLE EASTHROSSIRILITIESHRECOVERY+SEMIKANKASRIKHDERPOSITS

peiditetiteeseiseisised

agi  =72-01909

author1=ARGENTIERE, R.

year = 1971

title =NOTES ON THE ISLAND OF TRAUIRA

source =MIN, METAL. VOL. 34, NO. 321, P, 110-112, ILLUS,

lang =FR

index =RRAZIL+ECONOMIC GEOLOGYHPHOSFHATEHALUMINUMIMARANHADHTRAUIRA+SOUTH AMERICA+ORE DEPOSITS+CHEMICAL COMPOSITION4RESERVES
fedetiisdittiteertisiitiy

agi  =0-20

authori=ARIMORI, T.

author2=YOSHILA, N.

year = 1963

title =MINERALDGICAL STUDY ON THE BRAZILIAN ALUMINUM PHOSPHATE ORE

source =MEM, FAC. IND. ARTS, KYOTO TECH. UNIV. SCI. TECH., MO, 12, P, 41-47

bidetreieidittiiseiediie]

agi  =R-30

authori=ARKANSAS GEOL. COMM.

title =FINAL REPORT - FHASE I, ARA CONTRACT -CC-4098

source =CORE DRILLING PROJECT PEYTON CREEK PHOSPHATE AREA, ARKANSAS,

petititetettrteesesivtis

agi =R-31

authori=ARKANSAS GEOL. COMHM.

title =FINAL REPORT - PHASE 11, ARA CONTRACT - CC-4098

source =LORE DRILLING PROJECT PEYTON CREEK FHOSFHATE AREA, ARKANSAS,

piteiidibfeibeetdieivie

agi  =69-15686

author1=ARKHANGEL ‘SKaYA, V. V.,

year = 1948

title =APATITE OF THE SYNNYR ALNALINE MASSIF

source =IN APATITY, P, 133-141, ILLUS,, AKAD. NAUK 55SR, INST. GEOL. RUD, MESTOROZHD., PETROGR., MINERAL., GEOKHIM. MDSCOMW
lang =RU

abstrct=NOTE, LOCAL CONCENTRATION IN XENOLITHS, GENETIC RELATIONSHIP WITH K-METASOMATISM,

index =USSR+ECONOMIC GEDLOGY+PHOSPHATEHSYNNYR MASSIFHMETASOMATISMAFATITE ORESHMINERAL DEFOSITSGENESIS

pioticeteetitetiveisiitel

agi  =I-14
author1=ARKHANGELSKI, A, D.
year = 1927

title =GTRATIGRAPHY AND GEOLOGICAL CONDITIONS OF FORMATION OF RUSSIAN PHOSPHORITES
source =IN, M. M. TETIAEV, ED., PHOSPHORITES OF THE USSR, P. 13-21, (IN RUSSIAN)
btidstdtitetiteteteevit

agi  =I-1%
authori=ARKHANGHELSKI, 4. I
year = 1928

title =LES GISEMENTS E PHOSPHATES DE LA RUSSIE (USSR)

source =IN, LES RESERVES MONDIALES EN PHOSPHATES, V. 1, P, 235-491 (IN FRENCH)

TR R

agi =71-27111

authar1=ARMANIS, GOSTA.

vear = 1970

title =A URANIUM-BEARING LAYER FROM THE LOWER ORDOVICIAN, SHEDEN

source =GEOL, FOEREN, STOCKH., FOERH. VOL. 92, PART 4, NO. 543, F. 481-490, GEOL. SKETCH MAP
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abstrct=NOTE, SYNGENETIC BEPOSIT OCCURRING IN FHOSPHORITE, DERIVATION OF URANIUM FROM UFPER CAMBRIAN ALUM SHALE, TRANSPORT OF U
RANIUM RBY GROUND WATER AS URANYL CARBOMATE COMPLEXES, DEPOSITION IN SHALLOW SHORE AREA, SUITAELE CONDITIONS FOR PRECIPIT
ATION OF PHOSPHORITE

index =SWEDENHECONDMIC GEOLOGYHURANIUMIVASTERNORRLANDIEUROPE+GENESIS+MINERAL DEPOSITS+ORES IN SEDIMENTARY ROCKS+PHOSPHORITE
beeettitisbieebecetteices

agi =79-10985

author1=ARMERUSTER, T.

year = 1978

title =MINERALS IN CONCRETIONS; FART 1, PHOSPHATE

source =AUFSCHLUSS VOLUME 29 NO. 12 PAGES 427-432

lang  =GE

index =SEDIMENTARY STRUCTURES+SECONDARY STRUCTURES+CONCRETIONS+MINERALS+PHDSPHATES+OCCURRENCE+PHOSPHATE+NODULESHCHEMICAL COMPD
SITION+MINERAL COMPOSITION

ptebirtettesiieteeithitt]

agi  =N-3

author1-ARKIGER, W. H.

author2=FRIED, M.

year = 1957

title =THE PLANT AVAILABILITY OF VARIOUS SOURCES OF PHOSPHATE ROCK

soyrce =50IL SCI. 50C. AMERICA PROC, 21, P, 1B3-188

bebtrttrtedebettttettit]

agi =J-2

author1=ARNINGER, ¥. H.

author2=FRIED, M.

year = 1748

title =EFFECT OF PARTICLE SIZE ON AVAILIBILITY TO FLANTS OF PHOSPHORUS IN PHOSPHATE ROCK FROM VARIOUS SOURCES
source =J. AGR, FOOD CHEM. NO. 4, F. 539-343

phebiteiterieeiiteiity

agi =L-201

authori=ARMSTRONG, A, K.

author2=HAMET, E. L.

year = 1973

title =CARBONIFEROUS RIDSTRATIGRAPHY, PRUDHOE BAY STATE 1 TO NORTHEASTERN EBROOKS RANGE, ARCTIC ALASKA

source =AM. ASSOC. PETROL. GEOL., BULL., V. 58, NO, 4, P, 646-640, ILLUS. (INCL., SK. MAFS)

index =FUSULINIE FORAMINIFERA+ZONATION+3000 FT. SECTION+ENDICOTT GROUP+LISEURNE GROUPHCORRELATION
bettetestitbitdtsieetity

agi =R-33

authori=ARMSTRONG, A, K.

author2=NAMET, B, L,

year = 1975

title =CARBOMIFERDUS BIDSTRATIGRAFHY, NORTHEASTERN BRDOKS RANGE, ARCTIC ALASKA

source =U.5, GEDL, SURVEY PROF. PAPER 884, 29 F., ILLUS, (INCL. CHARTS, STRAT. COLS., SKETCH MAPS).
pptetiieiiettdstbetiiei

agi =K-1

quthor1=ARMSTRONG, A. K,

author2=MAMET, R. L.

year = 1978

{itle =MICROFACIES OF THE CARBONIFEROUS LISBURNE GROUP, ENRIICOTT MOUNTAINS, ARCTIC ALASKA

source =IN, STELCK, AND CHATTERTON, B. D, E., EDS., WESTERN AND ARCTIC CANADIAN BIOSTRATIGRAPHY, GEOL. ASS0C, OF CANADA SPEC, PA
P, 18, P, 333-394

piibeitetitttigeiietiiil

agi =R-36
anthori=ARMSTRONG, F. A, J,
vear = 1934

title =PHOSPHORUS AND SILICON IN SEA WATER OFF PLYMOUTH BURING THE YEARS 1750 70 1953
source =J, MARINE RIOL. ASSOC. UNITED KINGDOM, V. 33, P. 381-392,

index =DCEANOGRAPHY

btetittttetietitetittity

agi  =R-37
authori=ARMSTRONG, F. A, J.
year = 1945
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title =PHOSFHORUS

source =IN RILEY, J. P, AND SKIRROW, G, EDS., CHEMICAL OCEANODGRAPHY, ACADEMIC PRESS, NEW YORK-LONDON, V. 1, F. 323-384,
index =OCEANOGRAPHY
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agi =R-38
authorl=ARMSTRONG, F. &, Js
year = 1945

title =THE DETERMINATION OF PHOSPHORUS IN SEA WATER
source =(0CEANDGR. MARINE RIOL. ANN. REV, 3y P, 79-93.
index =DCEANOGRAPHY
fEtifetetdriesbiitaetets]
agi  =R-3%
author1=ARNMSTRONG, F. C.
QuthorgzﬂﬁiELy 8 S,
year = 1945
title =TECTONIC DEVELOPHENT OF THE IDAHO-WYOMING THRUST BELT
source =AM, ASSOC, PETROL. GEOL. BULL., V. 49, NO. 11, P, 1847-1846, ILLUS,
abstrct=AES, THE TECTONIC AND SEDIMENTARY HISTORY OF THIS STRUCTURALLY COMPLEX AREA IN EASTERN IDAHO AND WESTERN WYOMING IS SUMM
ARIZED, TECTONIC DEVELOPHENT IS DIVIDED INTO THREE STAGES: THE FIRST, DURING PALEGZOIC AND EARLY MESODZDIC, WAS A TIME O
F SHIFTING PATTERNS OF TECTONIC ELEMENTS: SEDIMENTS, MOSTLY MARINE, CAME FROM BOTH EAST AND WEST, THE SECOND' STARTER IN
THE WEST IN LATEST JURASSIC, IN PART OVERLAPPED THE FIRST, ENBED IN THE EAST PERHAPS AS LATE AS EARLY EOCENE, AND' PRODU
CED' FOLDS OVERTURNED TOWARD THE EAST AND THRUST FAULTS DIPPING GENTLY WEST. THE THIRD, STARTED IN EOCENE TIME, HAS CONT
INUED TO THE RECENT, AND IS CHARACTERIZED BY BLOCK FAULTING. HOVEMENT ALONG MANY FAULTS HAS BEEN RECURRENT WITH POSSIRL
E REVERSED VERTICAL MDVEMENT ALONG SOME NORTH-TRENDING FAULTS, PRESENT TOPOGRAFHIC RELIEF IS TECTONIC,
index =TECTONIC_DEVELOPHENT
Rk

agi =43
author 1=ARNAUD,
year = 1945

title =LES RESOURCES MINIE‘RES DE L/AFRIGUE ODCCIDENTALE
source =BULL, DIR. MIN. ﬁDF'r NO. 81 F. 48-49
friteid st srititbtidiisi

agi =R-40
author1=ARNOLL, P. ¥,
year = 1950

title =THE NATURE OF PRECIPITATED CALCIUM PHOSPHATES
source =FARADAY SOC. TRANS. V. 46, NO. 12, P, 1061-1072,
itsitietioteisatestants

agi  =R-41
authorl=ARNOW, TED
year = 1941

title =EFFECTS OF PHOSPHATE MINING OM THE GROUNDWATER OF ANGAUR, PALAU ISLANDS, TRUST TERRITORY OF THE PACIFIC ISLANDS
source =U.S. GEOL. SURVEY WATER-SUPPLY PAFER 1408-4, 39 P.
Eitesedivestesisprieas i

agi = -4
authori=ARRHENIUS, G.
year = 1952

title =GEDIMENT CORES FROM THE EAST PACIFIC

source =IN PETTERSSON, H., ED., REPORTS OF THE SWEDISH DEEP-SEA EXPEDITION, 1947-48, V. 5, REP. F. 1, 227 P., ILLUS, (INCL, SK
+ MAP)

abstrct=ABS, INCLUDES DESCRIPTIONS OF THE CORES (WITH NUMEROUS PLATES, UNDER SEPARATE COVER) AND REPORTS ON THE PROPERTIES AND I
ISTRIBUTION OF THE SEDIMENTS, THE GEOLOGY OF THE EAST EBUATORIAL PACIFIC BASIN, AND THE METHODS USED IN THE STUDY OF THE
CORES.

index =ORGANIC_MATTERPHOSPHORUSHCALCAREOUS_DOZE+MICROFOSSIL+INTERSTITIAL_WATERHMARINE_GEOLOGY

etiettvitistasttesivasti

agi  =R-42
author1=ARRHENIUS, 6.
year = 1959

title =SEDIMENTATION ON THE OCEAN FLOOR
source =IN ABELSON,F. H., ED., RESEARCHES IN GEOCHEMISTRY, WILEY, N.Y., F. 1-24, ILLUS,
index =0CEANDGRAFHY
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tidtibittetsttiteieeiit

agi =fi-34
author1=ARROW, E.
year = 1972

title =5TRATIGRAPHIC TRAP POTENTIAL, PERMIAN PHOSPHORIA FORMATION OF CENTRAL WYOMING, [ARS.]

source =AM. ASSN OF PETROL, GEOL., V. 46, P, 601

bEtttidtteatetitieiteiedd

agi =49-15722

authori=ARSEN'YEV, A, A,

year = 1948

title =APATITE DEFOSITS ANR ORE OCCURRENCES OF EASTERN SIBERIA

source =IN APATITY, P, 359-370, SKETCH MAP, AKAD, NAUK SSSR, INGT. GEGL. RULi, MESTOROZHEL., FETROGR., MINERAL., GEOKHIM, MOSCOW
lang =RU

abstret=NOTE. FOUR TYPES OF ORE QOCCURRENCES, DEPOSITS OF PDTENTIAL ECONDMIC SIGNIFICANCE,

index =USSRHECONOMIC GEOLOGY4+FHOSFHATE+SIRERIA+EASTHGENESISHPOSSIRILITIESHAPATITE ORESHMINERAL DEFOSITS
pideitdtetetittttiepees

agi =469-15725

author1=ARSEN'YEV, A. 4.

year = 1948

title =CONDITIONS OF FORMATION AND CHARACTERISTICS OF APATITE DEPOSITS IN FOREIGN REGIONS

source =IN APATITY, F. 378-390, ILLUS. (INCL, GEOL. SKETCH MAP), AKADI, NAUK SSSR, INST, GEOL. RUD. MESTOROZHLD,, PETROGR., MINERA
L+y GEDKHIM, MOSCOW

lang =RU

abstrct=NOTE, FOUR TYPES OF OCCURRENCES (MAGMATIC, CARBONATITIC, PNEUMATOLYTIC-HYDROTHERMAL, SEDIMENTARY-METAMORPHIC), EXAMPLES
FROM LOCALITIES THROUGHOUT THE WORLD

index =HINERAL DEPOSITSHGENESISHPHOSPHATEHCLASSIFICATIONHAPATITE ORES

bEtiteietittiititteistscy

agi =77-2907%

authori=ARSEN'YEV, A. A.

author2=PARFENOV, V. It

author3=YUDIN, N. I.

author4=HORGENSHTERN, V. I,

year = 1974

title =RELICT CLASTIC ROCKS IN THE ARCHEAN FORMATIONS OF CENTRAL ALDAN

source =IN EKZOGENNYYE POLEZNYYE ISKOFAYEMYYE PAGES 3-9

lang =RU

index =USSRHECONDMIC GECLOGYHPHOSPHATE+SIBERIAHALIANHSELIGDARHDERPOSI TSHAPATITE +PRECAMBRIANFROTERDZOICHARCHEANFHETAMORPHIC ROC
KSHMETASEDIMENTARY +HARBLES+DOLONITIC+QUARTZITE+PROTCLT THS+SANDSTONE + BRECCI A+FETROGRAPHY

1ot i st e it et editisiitiet

agi =76-40608

author1=ARSEN’YEV, A.A., (ED))

year = 1973

title =0RE POTENTIAL OF SEDIMENTARY ROCKS

source =207 PAGES

lang =RU

abstrct=NOTE, COMPILATION OF PAPERS CITED SEPARATELY IN THIS RIBLIOGRAPHY

index =PHOSPHATEHUSSRIREGIONAL tMINERAL DEPOSITSHGENESISHSEDIMENTATION+SEDIMENTARY ROCKSHCHEMICALLY PRECIPITATED ROCKS+PHOSPHOR
ITEHHETALS+MANGANESE HLEAD4 ZINCHRAUXTTE+IRON+TITANIUMHORE DEPOSITS+PROCESSESHSEDIMENTARY FROCESSESHDIAMONDSHSULFURFECONOH
IC GEOLOGY

rreeetetiRtisetststiit

agi =73-15563

author1=ARSEN'YEY, ALEKSEY ALEKSANDRDY

author2=VIROVLYANSKIY, GRIGORIY MOISEY

author3=5MIRNOY, FELIKS LEONIDOVICH.

year = 1971

title =GENETIC TYPES OF INDUSTRIAL APATITE DEFOSITS

source =IZD. NEDRA 239 P., ILLUS, (INCL. GEOL. SKETCH MAPS

lang =RU

abstrct=HOSCOW CLASSIFICATION (MAGMATIC, CARBONATITIC, PEGMATITIC, SKARN, HYDROTHERMAL, VOLCANIC-SEDIMENTARY, EXOGENIC, METAMORP
HIC), GEOLOGIC SETTING, EXPLORATION CRITERIA.

index =PHOSFHATE+RESOURCESHAFATITE+GENESISHCLASSIFICATIONSIGNEOUS ROCKS+METAMORPHIC ROCKS
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agi =5-398
authori=ARSENYEV, A4, (EDL)
vear = 1980

title =LITHOLOGY AND GENESIS OF PHOSPHATE-BEARING SEDIMENTS
source =NAUKA, MOSCOW, 235 F.
opopoorkonnoponneonn

201 =5-522
author1=AKSENYEV, A, A., EDITOR
year = 1980

title =THE LITHOLOGY AND GENESIS OF PHOSPHATE DEPOSITS OF THE USSR {(IN RUSSIAN)

source =IZD NAUKA, MOSCOK, USSR, 230 P.

ptedttsdievessitititititl

agi  =R-43

authori=ARTHUR, H. A,

QuthOFE=FISCHERy A+ G

year = 1977

title =1, LITHOSTRATIGRAFHY ARD SELIMENTDLOGY

source =IN UPPER CRETACEOUS-FALECCENE MAGNETIC STRATIGRAFHY AT GUBRID, ITALY, GEOL. 50C. OF AM. BULL., ¥, 88, F, 347-371,
betittsiitetiteetitoitdl

agi =K-44

authori=ARTHUR, ¥. A,

author2=5CHLANGER, 5.0,

year = 1979

title =CRETACEQUS "OCEANIC ANDXIC EVENTS® AS CAUSAL FACTORS IN DEVELOPMENT OF REEF-RESERVDIRED GIANT OIL FIELDS
source =AM, ASSOC. OF FETROL. GEOL. BULL., V. &3, NO. &, P. 870-885,

index =EFISODICITY+PALEDDCEANOGRAPHY

betsesvEitbestsetipitiii]

agi  =5-335

authori=ARTHUR, H.A.

author2=JENKYNS, H.C.

title =SIGNIFICANCE OF ROCK PHOSPHATE AND OTHER CHEMICAL SERIMENTS IN THE CRETACEQUS AND MIDCENE OCEANS
sgurce =(IN PRESS)

PEESTEREIER LRI SRR PEE

agi =(3-440
author1=ARTHUR, M.A.
year = 1979

title =PALEDCEANOGRAPHIC EVENTS - RECOGNITION, RESOLUTION, AND RECONSIDERATION

sgurce =REV, GEDPHYS. ANDI SPACE FHYS.y Vs 17; NO. 7y P 1474-1494

abstrct=ARS, STUDIES OF THE LAST 125 MILLION YEARS OF DCEANOGRAPHIC ANI' CLIMATIC HISTORY HAVE RENEFITED GREATLY FROM THE IMPETUS
FROVIDED BY THE DEEF SEA DRILLING FROJECT. KNOWLEDGE OF THE SEDIMENTARY AND PALEONTOLOGIC RECORD OF THE MAJOR DCEAN BA
SINS, IN CONJUNCTION WITH STUDY OF PELAGIC MARIME SECTIONS EXPOSED ON LAND, HAS PERMITTEL BOTH THE TESTING OF OLD AND TH
E DEVELOPMENT OF NEW HYPOTHESES TO EXFLAIN LOCAL AND GLOBAL OCEAN CHEMICAL , SEBIMENTOLOGIC AND BIOTIC EVENTS., SOME OF 7
HE HORE STRIKING AND' TOFICAL FROBLEMS IN PALEOCEANOGRAPHY ARE THE OCEANIC "ANOXIC EVENTS® OF EARLY TO MIDDLE CRETACEQUS
AGE, THE BIDTIC CRISIS AT THE CRETACEQUS/TERTIARY EOUNDARY, THE EOCENE/OLIGOCENE EXTINCTIONS, AND CLIMATIC AND CIRCULATI
ON EVENTS, THE MESSINIAN "SALINITY CRISES® (LATE MIDCENE) AND ITS EFFECTS ON THE WORLD' OCEAN, AMD PLEISTOCEME GLACIAL CY
CLES AND' PALEDCEANOGRAPHY. FPOSSIBLE EXPLANATIONS OF THESE EVENTS, WHICH HAVE BEEN FROFDSED! OVER THE LAST FIVE YEARS, AR

E REVIEMWED IN THIS PAPER. APPLICATION OF NEW CONCEFTS AND TECHNIQUES, ESPECIALLY IN MICROFALEONTOLOGY &ND GEOCHEMIST
RY, HAS LEDl TO REFINEMENTS IN STRATIGRAPHIC RESOLUTION AND IN RECOGNITION OF PALEOENVIRONMENTAL SIGNALS. AMONG THE MOST
POWERFUL TOOLS NOW IN USE IS5 STABLE ISOTOPE GEODCHEMISTRY. FALEOMAGNETIC STUDIES AND STATISTICAL TECHNIQUES FOR FROCESS
ING MICROPALEONTOLOGICAL TATA HAVE CONTRIBUTED GREATLY TO STRATIGRAFHIC RESOLUTION. ALTHOUGH WE ARE BEGINNING TO UNR
AVEL THE COMPLEX INTERACTIONS OF GLOBAL SEA LEVEL CHANGES, CLIMATE AND' OCEAN CHEMISTRY ANDN THEIR INFLUENCE ON LIFE, THER
E ARE INNUMERABLE CHALLENGING PROBLEMS STILL REMAINING,

biettitittteieteteiedtved

agi =5-342

authorl=ARTHUR, M.4.

author2=JENKYNS, H.C.

year = 1981

title =PHOSPHORITES AND' PALEDCEANOGRAFHY

source =0CEANOL, ACTA, V. 4, SUPPL., P. 83-96

abstrct=ABS, 1) PHOSPHORITE GENESIS CORRELATES IN A GENERAL WAY WITH ELEVATED SEA LEVEL AND WARM CLIMATE AND IS THEREFORE INFLUE
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NCED BY PLATE TECTONICS AND CONTINENTAL DRIFT. 2) PHOSPHORITE GENESIS CORRELATES MORE SPECIFICALLY WITH TRANSGRESSION--
f RESULY OF THE INTERACTION OF CONTINENTAL HYPSDMETRY, TECTONIC PERTUREATION AND EUSTATIC EFFECTS--WHEREBRY A GHMALL NUMEE
R OF SHALLOW SLOPE AND SHELF SITES ARE AVAILABLE FOR PHOSPHATE FIXATION. 3) PHOSPHORITE GENESIS CORRELATES WITH WARM CL
IMATE, WHICH MAY BE RELATED TO A) INCREASED FLUX OF PHOSPHORUS TO THE OCEAN DURING TIME OF INCREASED CHEMICAL WEATHERING

ON LARD AND B) DEVELOPMENT OF WIDESPREAD OXYGEN-DEPLETED WATERS BECAUSE RATES OF OCEANIC CIRCULATION AND 02-SOLUBILITY
ARE REDUCED, 4) OCEANIC ANOXIC EVENTS (DAE‘S: EPISODES OF WORLD-WILE DEPOSITION AND FRESERVATION OF ORGANIC CAREON), U

HICH ALSD CORRELATE WITH PARTICULARLY HIGH SEA LEVEL 5TANDS, GENERALLY DO NOT COINCIDE WITH MAJOR PHOSPHOROGENIC EPISOLE
S. THIS MAY RBE DUE TO THE FACT THAT DURING OAE‘S ABUNDANT PHOSFHORUS IS FIXED IN THE DEEF SEA WITH WELL-PRESERVED ORGAN
IC CARBON AND IS HENCE UNAVAILABLE TD FORM MAJOR SHALLOW SLOPE AND SHELF DEPOSITS. S) IN CONTRAST TO THE ASSERTIONS ARD
VE, THE PERMIAN PHOSPHORIA FORMATION WAS DEFOSITED DURING A MARKED OVERALL GLOBAL LOW-STAND OF SEA LEVEL. HOWEVER, THE
PHOSPHATIC SEQUENCES WERE LAID DOWN DURING ERIEF TRAMNSGRESSIVE EPISODES.
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agi =5-01
authori=ARTHUR, MICHAEL A,
year = 1980

title =NON STEADY-STATE OCEAN CHEMISTRY: CARRON CYCLING AND CHANGES IN GLORAL CLIMATE
spurce =E05, V. 61, NO. 17, P, 250
abstrct=ARS, THE CYCLING OF BIOGEOCHEMICAL ELEMENTS THROUGH THE OCEAN HAS APPARENTLY NOT BEEN IN A STEADY STATE OVER THE LAST 12
0 M,Y. SUBSTANTIAL CHEMICAL CHANGES IN SE& WATER AND IN THE RATE AND DIRECTION OF CYCLING OF CAREON, FOR EXAMPLE, ARE E
VIDENCED BY SIGNIFICANT CHANGES IN THE RATES OF ACCUMULATION OF CAREBONATES AND ORGANIC CARROM IN THE OCEAN BASINS, RY TI
MES OF DEPOSITION OF PECULIARLY WIDE SPREAD MARINE CHEMICAL FACIES SUCH AS PHOSFHORITES, ANR RY CHANGES IN THE CARRON IS
OTOPIC COMPOSITION OF PELAGIC CALCAREOUS MICROFOSSILS. THERE SEEMS TO BE A DIRECT ASSOCIATION OF CHANGES IN GLOBAL CLIM
ATE WITH THE OCEAN CHEMICAL CHANGES, EUSTATIC SEA LEVEL CHANGES MAY RE THE FIRGT-ORDER CONTROL ON OCEAN CHEMISTRY AND C
LIMATE, BUT OTHER *EVENTS® APPEAR TO TRIGGER RAPID CHANGES IN OCEAN CHEMISTRY WHICH, IN TURN, LEAD TG CLIMATE CHANBE. T
HESE ARE ESSENTIALLY INSTANTANEQUS (1-3 M.Y.) EVENTS, SUPERIMFOSED ON LONGER FERIODS OF OCEAN CHEMICAL TRENDS AND CLIMAT
E CHANGES AS RELATED TO PALEOPOSITIONS OF CONTINENTS, EUSTATIC SEA LEVEL, AND FDSSIBLY RATES OF TECTONIC UPLIFT AND VOLC
ANISHS, TWO EXAMPLES ARE THE RELATIVELY SUDDEN ISOLATION OF THE NORTHERN SOUTH ATLANTIC IN LATE APTIAN TIME AND OF THE
REMANENT TETHYS OCEAN IN LATE MIOCENE (MESSINIAMN TIME). THE RAPID DEPOSITION OF EVAPORITES IN THESE LOW LATITUDE RASINS
PRORABLY LEAD TO PRONOUNCED DEFLETIONS OF CERTAIN CHEMICAL ELEMENTS (E.G.), NA, CL, CA, 5, C, AND NUTRIENTS) IN THE REM
AINDER OF THE WORLD OCEANS.
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agi =R-43
author!=ARUNDEL, JOHN T,
year = 1890

title =THE FHOENIX GROUP AND LINE ISLANDS OF THE PACIFIC

spurce =READ REFORE THE GEOGRAPHICAL SOC. OF THE FACIFIC, MAR. 3, 1885, SAN FRANCISCO, THE NOTES ALDED BEING INFORMATION UP TO T
HE DATE OF REPRINT IN THE °"NEW ZEALAND HERALD', AUCKLARL, JULY 5 AND 12, 1890, 9 P,

index =KIRDI_POPULATIONACL IMATE{VEGETATIONAPACIFIC_OCEANAGLANG
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agi  =5-424
authori=ASIFOV, A.A,
year = 1980

title =LITHOLOGICAL FEATURES OF THE PHOSPHORITES OF THE FAR EAST

source =IN, ZIMIM, §.S., ED,, PHOSPHATES OF THE FAR EAST, WWADIVOSTOX: FAR EAST CENTRE, ACAD, OF SCI., USSR, F. B4-94
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author1=ASKOCHENSKY, B, V.

author2=SEMENOV, V, F,

ﬂuthOT3:SELEZNEV1 ¥, N

year = 1979

title =THE FHOSPHORITES OF THE WEATHERING CRUST OF THE UPPER CRETACEOUS CAREONATE ROCKS OF THE YORDNEZH ANTECLISE
source =IN, THE MATERIAL COMPOSITION OF PHOSPHORITES, ACAL. 5CI., USSR, NAUKA FUR., NOVOSIBIRSK, P. 139-147
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agi =A-02
author1=A50, KEIJIRD
year = 1921

title =PHDSFHATE ORE IN THE PACIFIC
smurce =KAGAKU CHISHIKI (SCIENTIFIC KNOWLELGE), V. 1, NO. 4, F. 321-324 (IN JAPANESE)
abstrct=NOTE, PHOSPHATE ORE ON OCEAN ISLAND, NAURU, ANGAUR, FAIS, RASA-TO (DKIND-DAITD-JIMA), AND KITA-DAITO-JIMA IS BRIEFLY DES
CRIBEL.
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agi  =J-4
authorl=AS50, Y.
year = 1940

title =PHOSPHATES
source =NARUZEN CD., TOKYD, 209 P. (U, S, NAUY TRANSLATION NO. 399, APR. 22, 1946 (CITED IN HUTCHINSON, 1%53))

abstrct=NOTE, IN CHAPTER 11 THE QUALITY, DEPDSIT, HINING AND AMDUNT OF PRODUCTION OF PHOSPHATE OF OKIND-DAITO-JIMA, KITA-DAITD-J
INA, HIYAKD-JINA, TARAHA-JIMA, HATERUMA-SHIMA, TORI-SHIMA (OKINAWA-GUNTO) IN THE RYURYU ISLANDS, OKINAWA-JIMA, YORON-JIN

Ay KIKAIGA-SHIMA, AN HINAMI-TORI-SHIMA, ARE INCLUDED, 1IN CHAPTER VI THE DRIGIN AND PROFERTIES OF IRON ALUMINUM PHOSFH

ATE IN KITA-DAITO-JINA ARE DESCRIEED.
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. oagi =A-03

author1=A50, YAUATA

year = 1924

title =THE FRESENT STATE OF PHOSFHATE MINING IN THE ORIENT AND SOUTH SEAS

source =TOY0 SUGAR REFINING CO., TOKYO BR. GFFICE, 82 F

abstrct=NOTE. PHOSPHATE AND THE LOCALITIES WHERE FHOSPHATE OCCURS IN JAPAN, CHINA, ANDt THE SOUTH SEA ISLANDS, BOTH NORTH AND 50U
TH OF THE EGUATOR, ARE DESCRIBED, THE WRITER ENUMERATES 11 LOCALITIES IN JAPAN, FOUR IN CHINA, AND 15 IN THE SOUTH SEA
ISLANBS. RASA-TO (DKINO-DAITO-JIMA), KITA-DAITO-JINA, MIYAKD-JIMA AND TARAMA-JIMA (RYUKYU ISLANDS) , MINAMI-TORI-SHIMA {
BONIN ISLANDS), ANGAUR, PELELIU, FAIS, AND ULDT (CAROLINE ISLANDS) ARE INCLUDED,
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agi  =A-04
authori=AS50, YAWATA
year = 1937

title =h PRELIMINARY STUDY OF THE PROPERTIES AND FORMATION OF PHOSPHATE DEPOSITS ON TOBI ISLAMD
source =NANYO-KOHATSU KAISHA (SOUTH SEA DEV. CO.) 23 P.y 4 FIG5,, 14 PHOTOS (IN JAPANESE)
abstrct=NOTE. THE TOPOGRAPHY, GEOLOGY, VEGETATION, NATIVES, AND WATER SUPPLY OF TOBI ISLAND (WESTERN CAROLINE ISLANDS) ARE DESCR
IBED, THE EXTENT OF PHOSFHATE DEFOSITS ON TORI, THEIR MOIE OF OCCURRENCE AND' GENERAL CHARACTERISTICS AND THE ESTIMATED

SIZE ARE DESCRIBED. THE FORMATION OF THE PHOSPHATE IS ALSD DISCUSSED. THE PHOSPHATE DEPOSITS OCCUFY ABOUT 70 ACRES OF

THE CENTRAL PART OF THE ISLAND, AN THE TOTAL AMOUNT IS ESTIMATED AT A LITTLE HORE THAN 100,000 METRIC TONS. THE PHOSPH

ATE IS LOW IN PHOSPHORIC ACID CONTENT BUT IS LARGELY SOLUBLE IN 20 PERCENT CITRIC ACID, THE PHOSPHATE IS AT A STAGE INT
ERHEDIATE RETWEEN FRESH GUANO AND' TERTIARY CALCIUM PHOSPHATE.
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agi  =A-0%
authorl=A50, YAWATA
vear = 1940

title =PHOSFHATE

source =MARUZEN CO., TOKYO, 365 P, 100 TEXT-FIGS., 34 TABLES

abstrci=NOTE, IN CHAPTER II THE GUALITY, DEPDSIT, HINING AND AMOUNT OF FROUUCTION OF PHOSPHATE OF OKINO-DAITO-JIMA, KITA-DAITO-J
INAy MIYAKD-JINA, TARAMA-JINA, HATERUMA-SHIMA, TORI-SHINA (OKINAWA-GUNTO) IN THE RYUKYU ISLANDS, OKINAWA-JINA, YORON-JIN

Ay KIKAIGA-SHIMA, AND MINAMI-TORI-GHIMA, ARE INCLUDED., 1IN CHAPTER VI THE ORIGIN AND PROPERTIES OF IRON ALUMINUM PHOSPHA

TE IN KITA-DAITO-JIMA ARE DESCRIBER.
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agi =5-110
author1=ASPDEN, J.A.
year = 1980

title =THE MINERALOGY OF PRIMARY INCLUSIONS IN APATITE CRYSTALS EXTRACTED FROM ALND IJOLITE
source =LITHBSoy Y, 137 ND. 3, Py 263-248
abstrct=ARS, APATITE CRYSTALS EXTRACTED FROM ALTERED ALND IJOLITE PEGMATITES CONTAIN PRIMARY AQUEDUS SALINE INCLUSIONS AND SOLID
INCLUSIONS, THE SOLID INCLUSIONS CONSIST MAINLY OF CALCITE, BUT THE AQUECUS SALINE INCLUSIONS CONTAIN A VARIETY OF DAU
GHTER MINERALS WHICH INCLUDE NAHCOLITE (NAHCO3), KALICINE (KHCO3), ALKAHALIDES AND SULPHATES. THESE INCLUSIONS REPRESEN
T SANPLES OF A CONCENTRATED, HIGHLY ALKALINE AGUEOUS SOLUTION AND WERE ORIGINALLY TRAPPED AS HOMOGENEDUS LIGUIDS DURING
THE GROWTH OF APATITE, 1IN THE SAMPLES STUDIED THESE FLUIDS ARE LATE-STAGE AND ARE THOUGHT TO BE RESPONSIBLE FOR THE ALT
ERATION SEEN IN THE HOST IJOLITE.
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QUthGT1=ﬂSpDENg Jofe
year = 1981

title =THE COMPOSITION OF SOLID INCLUSION AND THE DCCURRENCE OF SHORTITE IN APATITES FROM THE TORORD CAREBONATITE COMPLEX OF EAS
TERN UGANDA

source =HINERAL. ”ﬂﬁoy Y. 44; NO. 334; P, 201-204
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agi =78-46414
authori=ASFILA, K. 1.
author2=CARRON, J. H.
year = 197B

title =TOTAL PHOSPHORUS IN NATURAL WATERS
source =CAN,, INLAND WATERS DIR., REP. SER. INTERLABORATORY GUALITY CONTROL STURY NO. 15 10 FAGES

indey =PHOSPHORUSHARUNDANCE+WATER+HYDROCHERISTRY+GEQCHEMISTRY+5URFACE WATER
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agi  =5-200
quthori=ASRARULLAR
year = 1980

title =PHOSPHATE, POTASH AND NATURAL GAS OCCURRENCES IN FAKISTAN

source =INy LEE, A.I.N,, ED., FERTILIZER MINERAL OCCURRENCES IN THE ASIA-PACIFIC REGION, EAST-WEST RESOURCE SYSTEMS INST.HON., H
Iy pr 55’77
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author1=ASSERETG, R.

0“th0r2=BENELLIy Fs

year = 1971

title =SEDIMENTOLOGY OF THE PRE-CENDMANIAN FORMATIONS OF THE JEBEL GHARIAN, LIBYA

source =SYMPOSIUM ON THE GEOLOGY OF LIBYA, UNIV, OF LIRYA, P, 39-B3,

index =PRE-CENOMANIAN
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agi =71-32893

authori=ASSERETO, RICCARIO,

year = 1949

title =GEOLOGY AND GENESIS OF DEVONIAN PHOSPHATIC DEPOSITS OF CENTRAL ELBURZ, NORTHERN IRAN

source =PAIUA, UNIV., IST, GEOL. MINERAL., MEM. VOL. 27 (1949-70) INO. 33, &1 P, (INCL. ENGL, 5UM.), ILLUS, (INCL. GEOL. HAF 1:1
00,000)

lang =IT

index =IRANECONOMIC GEOLOGY+PHOSPHATE+ELBURZHIJADJERUL VALLEY+DEVONIAN+ASIAHMINERALSHPHOSPHATESFRANCOLITE+CHEMICAL ANALYSISH
X-RAY DIFFRACTION ANALYSIS$GENESIS+OCCURRENCESEDIMENTARY ROCKS+PHOSPHATE ROCKS+PETROLOGY+COMPOSITIONCLASSIFICATIONtDAT

f
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agi =R-203
author1=ASS0CIATION OF FLORIDA PHOSPHATE CHEMISTS
yvear = 1940

titie =METHODS USED AND ADOFTED BY THE ASSOCIATION OF FLORIDA PHOSPHATE CHEMISTS

source =PAMPHLET PRINTED BY THE ASSOCIATION OF FLORIDA PHOSPHATE CHEMISTS, 54 P
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agi =67-02152

authori=ATFEH, SEIFUDDIN &,

author2=FARADEV, VLADIKIR A.

vear = 1943

title =POSITION STRATIGRAPHIGUE DES PHOSPHATES EM SYRIE

source =50C. GEOL. FR+y RULL. SER. 7, VOL. Oy NG, 7y Fu 1074-1084, ILLUS, PUB. 1945,

lang =FR

abstrct=HYDROLOGIC INVESTIGATIONS AND FIELD! RECONNAISSANCE FOR THE 1350,000 SCALE MAP OF SYRIA PROVIDED MORE LETAILED INFORMATIO
N ON THE EXACT STRATIGRAPHIC POSITION, QUALITY, AND' EXTENT OF THE PHOSFHATE LEFOSITS. THE DEPOSITS ARE FOUNDt IN STRATA O
F SANTONIAN THROUGH EOCENE AGE, AS WELL A5 IN HOLOCENE DEPDSITS IM THE SOUTHERN PART OF THE REGION, SANTONIAN PHOSPHATES
ARE LIMITED TO THE CENTRAL PART OF THE SOUTHERN FALMYRIDE CHAIN. CAMPANIAN FHOSFHORITES ARE WELL-DEVELOPED AND' REPRESEN
TER BY ROCKS PRIMARILY COMPOSED OF CALCIUM FHOSPHATE, THE MAJDR MAESTRICHTIAN FHOSPHATE DEPOSITS OCCUR IN THE SOUTHERN P
ALMYRIDES, LOWER DANIAN PHOSFHATE IS KNOWN ONLY IN THE GHADIR EL-HAMAL, PALEOCENE PHOSPHATES ARE FOUND ON THE FLANK OF M
OUNT ABOU RABAH AND JABAL ASH-SHEIKH, MIDDLE EQCENE PHOSFHORITES ARE FOUND IN THIN, LOCALIZED' BANDS, AND IN CAREONATE AN
It GLAUCONITE BEDS. UPPER EQCENE PHOSFHORITES ALS0 OCCUR IN THE SOUTHERN FALMYRILES, HOLOCENE PHOSFHATES ARE REPRESENTED
BY PHOSPHATIZED BONE ACCUMULATIONS,

index =SYRIA+ECONOMIC GEOLOGY+PHOSPHATE+ABUNDANCE4CRETACEDUSHTERTIARY
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title =PHDSPHATIC DEPOSITS IN SYRIA AND SAFAGA DISTRICT, EGYPT [DISCUSSION]

source =ECON. GEOL. VOL. &1, NO. &, P 1142-1153, ILLUS.

abstrct=f CONSIDERABLE AMOUNT OF DATA IS PROVILED ON THE STRATIGRAPHIC POSITION (ILLUSTRATED BY COLUMNAR SECTIONS), LOCALITY, 57
RUCTURAL PDSITION, THICKNESS, LITHOLOGY, GRADE, TYPE OF PHOSPHATE ROCK, AND CORRELATION OF EGYPTIAN AN SYRIAN OCCURRENC

ES THAT ARE INADEQUATELY OR INCORRECTLY PRESENTED IM A PAPER BY S. OMARA (FOR REFERENCE, SEE THIS BLIBLIDGRAPHY.

index =SYRIAYECONOMIC GEDLOGYPHOSFHATEHEGYPTHSAFAGA DISTRICTHIRE LEPOSITS
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agi =-37
authori=ATGER, H.
year = 1970

title =DONMEES SUR LA GEOLOGIE DU GISEMENT DE PHOSPHATE DE TAIBA ET LES GISEMENTS DORIGINE SEDIMENTAIRE MARINE
source =RAPPORT INT. INED. 70-AT-046, COMP. SENEG. PHOSFH. TAIBA, SERV, GEOL. - PROSPECT, 14 P.
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agi  =5-212
authori=ATKINSON, H.
year = 1981

title =PHOSPHATE METAROLISM OF CORAL REEF FLATS, [AES.]
source =PAPER (PH.I) PRES., AT DEFENSE AND' DCEANDGRAFHY COLLORIUM, MAY 14, 1981, UNIV. OF HAWAII, HON, HI
abstrct=ARS, THE PRESENT DOGMA ON CORAL REEF METARDLISM SUGGESTS THAT THERE IS LITTLE EXCHANGE OF FHOSFHATE BETWEEN THE BENTHIC
COMMUNITY AND THE WATER OVERLYING THAT COMMUNITY., THE REEF’S NUTRITIONAL REQUIREMENTS ARE SUPPOSEDLY MET RY CYCLING OR
RETENTION WITHIN THE BENTHIC COMMUNITY. 1 ADVANCED THE HYPOTHESIS THAT THE PHOSPHATE MEEDS OF THE REEF PRORUCERS COULD
BE MET THROUGH EXCHANGE WITH THE WATER COLUMN, AND THAT NET CHANGES IN PHDSPHATE IN WATER AS IT FLOWS OVER THE REEF FLAT
COMMUNITIES REFLECTS NET METAROLIC PROCESSES,  PHOSPHATE UPTANE EXPERIMENTS WERE CONDUCTED ON WHOLE REEF COMMUNITIES
INCUBATED IN AGUARIA. EXTENSIVE FIELD SAMPLING WAS PERFORMED TO DETERMINE THE NET CHANGE OF PHOSPHATE OVER THE KANEDHE
BAY BARRIER REEF FLAT. CARBON, NITROGEN, AND PHOSPHDRUS RATIOS FOR REEF AUTOTROPHS WERE DETERMINED. THE RESULTS OF
THESE EXPERIMENTS INDICATE THAT AT AMBIENT PHOSPHATE LEVELS, THE EXCHANGE OF PHOSPHATE BETWEEN THE REEF BENTHOA AND THE
WATER COLUMN IS SUFFICIENT FOR GROSS PRIMARY PRODUCTION. THE FIELD RESULTS DEMONSTRATE THAT THE DEPLETION OF PHOSFHATE
OVER THE REEF FLAT MAY BE USED TO MEASURE WET COMMUNITY PRODUCTION IF THE CIP RATID OF THE REEF AUTOTROPHIC ORGANISMS ¢
APFROXIMATELY 5000-850011) IS USED TO SCALE PHOSPHORUS UPTAKE TO NET CAREON PRODUCTION, IT 15 REASONED THAT RECYCLING O
F FHOSPHORUS OVER A REEF FLAT IS NOT TIGHT, AND THE SYSTEM CAN DEPEND FRIMARILY ON EXCHAMGE WITH THE WATER COLUMN FOR TH
15 NUTRIENT. THE LARGE ADVECTIVE FLUX OF PHOSPHATE OVER MOST REEFS ENCOURAGES A HIGH RIDMASS SYSTEM, WHEREAS THE LOW CO
NCENTRATION OF PHOSPHATE PROBABLY INFLUENCES THE SPECIFIC GROWTH RATE OF MOST REEF PRODUCERS.
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quthori=ATLAS, E.
author2=CULBERSON, €.
author3=PYTKOWICZ, R. H.
year = 1974
title =PHOSPHATE ASSOCIATION WITH NA 4, CA 2+ AND MG 2+ IN SEAWATER
source =VOLUME 4 NO. 3 MAR. CHEM, PAGES 243-254
index =GEOCHEMISTRYYEXPERIMENTAL STULIES+PHOSPHATE+INORGANICHDISSOCIATION CONSTANTSHNA #4CA  2HMD 24+DISTRIBUTIONtSEA RATER
+AQUEDUS SOLUTIONSDATA+PHOSPHORIC ACIIHCHEMICAL EQUILIBRIA+THEORETICAL STURIESHASSOCIATION CONSTANTS
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agi =Q-18
author1=ATLAS, E.
author2=PYTKOWICZ, R. M.
year = 1977
title =SDLUBILITY BEHAVIOUR OF APATITES IN SEAWATER
source =LIMNGL. OCEANOGR., V. 22, NO, 2, F. 290-300
B oo o

aqi =5-443
authori=ATLAS, E.
year = 1979

title =50LURILITY CONTROLS OF CAREONATE FLUDRAPATITE IN SEAWATER

source =IN, BURNETT, W.C. AND SHELDDN, R.P., EDS,, REPORT ON THE MARINE PHOSPHATIC SEDIMENTS WORKSHOP, EAST-WEST CENTER, HOM., H
AWAIT, P, 19-20
abstrct=ARS, HOMOGENEOUS NUCLEATIONS OF CALCIUM PHOSPHATES FROM SEAWATER PRODUCED ONLY AN AMORFHOUS PRECIPITATE AT RATES THAT WO
ULL REQUIRE GEOLOGIC TIME (2 X 10(9) YEARS) TO ACHIEVE SIGNIFICANT REACTIONS. IT WAS ALSO NOTED THAT CRYSTAL SEEDS HAD

NO EFFECT (MULTI-YEAR EXPERIMENTS) IN PRECIPITATING APATITIC PHASES FROM SEAWATER. THUS PRECIPITATION FROM HOMOGENEOUS
SOLUTION DOES NOT SEEM TO BE A POSSIBLE AVENUE FOR APATITE FORMATION, FACTORS AFFECTING THE KINETICS OF PRRECIPITATION

ARE DEGREE OF SUPERSATURATION, TIME, F{-), MG(2+), AND HCO(-3) CONCENTRATIONS.
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year = 197%

title =PHOSPHATE EQUILIBRIA IN SEAWATER AND INTERSTITIAL WATERS, [ABS.]
source =DISS. ABSTR. INT., VOL. 36, NO, 7, P, 3284F, 19746; DOCTORAL, OREGON STATE, 182 F,
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title =FINAL REPORT WESTERN AUSTRALIA PHDSPHORITE SURVEY

source =AMPOL MINING PTY., LTD.y 9 F.

index =BATHYMETRIC_SURVEY+CONTINENTAL_MARGIN+INDIAN_OCEANHWESTERN AUSTRALIAMARINE GEOLOGY
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title =AGSESSMENT OF CHATHAM RISE PHOSPHORITE

source =FAFER ND. B, FRESENTED AT AIMM ANN. CONFERENCE,

index =MARINE_GEDLOGY
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source =VOLUME 28 NO. 2, PT. 1, AUST. MINER. IND., Q. REV. PAGES 37-30
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title =COMMODITY REVIEW; 1975

source =VOLUME 28 NO. 3, PT. 1, AUST. MINER. IND., @, REV. PAGES 43-78
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title =CATHODE-REGION METHOD FOR THE DIRECT SPECTRDCHEMICAL DETERNWINATION OF 50 TRACE ELEMENTS IN ROCK FHODSPHATE
source =AFFL. SFECTROSCOFY, V. 23, NO. Gy P. 483-489, ILLUS, TABLES.
abstrct=ARS, A DIRECT SPECTROCHEMICAL METHOD FOR S0 TRACE ELEMENTS IN ROCK PHOSPHATE EXPOSED DMLY THE CATHODE REGION INSTEAD OF
THE WHOLE DC ARC FLASMA., IN THE 0.5-MK REGION 31 ELEMENTS WERE ANALYZED, WHILE THE 0.8-HM REGION WAS USED FOR SC, Y. U,
TH, IR, AND THE RARE EARTHS, AXIAL GRADIENTS OF THE DC ARC, BURNING IN AIR UNDER ATMOSPHERIC PRESSURE, WERE STUDIED IN
ORDER TO FIND THE SUITABLE MATRIX FOR TRACE ELEMENT STANDARDS, BEHAVIOR OF TEMPERATURE, VOLTAGE, ELECTRON DENSITY, LIN
E INTENSITY, AND PARTICLE CONCENTRATION INDICATE CALCIUM HETAPHOSPHATE AS SUITARLE MATRIX FOR ROCK FHOSPHATE., WHEM 20 P
ERCENT RY WEIGHT GRAPHITE WAS ADDED' TO BOTH, STANDARDS AND' SAMPLES, DETECTION LIMITS OF TRACES WAS IN THE RANGE OF 0.1-1
0 PPM, AN AVERAGE OF 20 PERCENT WAS CALCULATED FOR CONCENTRATIONS UF 70 400 PPH,
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index =INDIATECONOMIC GEOLOGYPHOSPHATE+RAJASTHANTASIAHGENESISHMINERAL DEFDSITS

pPtettitiisttittteipetet

agi =71-28238

quthori=BANERJEE, D, M.

year = 1971

title =PRECAMERIAN STROMATOLITIC PHOSPHORITES OF UDAIPUR, RAJASTHAN, INDIA

source =GEOL. S0C. AM., BULL. VOL. 824 NO. 8, P. 2319-2330, ILLUS, {INCL. GEOL. SKETCH MAFS)

abstrct=NOTE. PHOSPHATE TRAFPED BY ALGAL STROMATOLITES, CHEMICAL ANALYSIS, FETROGRAPHY, GEOCHEMISTRY AND LITHOLOGIC SETTING, STR
DMATOLITE-PHOSPHORITE ASSOCIATION AND ENVIRONMENT OF DEROSITION IS DISCUSSED,

index =INDIA+ECONOMIC GEOLOGY{PHOSPHATE+RAJASTHANTASIA+GENESISTPETROLOGY+CHENICAL ANALYSIS+SEDINENTARY ROCKS+PHOSFHATE ROCKS+D
ATA+FHOSPHATE ROCK

biettisetitettbisdiiatt

agi =72-24320

author1=RANERJEE, D, M.

year = 1971

title =ARAVALLIAN STROMATOLITES FROM UDAIPUR, RAJASTHAN

source =GEOL. SOC. INDIA, J¢ VOL. 124 NO. 4, F. 349-355, ILLUS,

abstret=NOTE, FIVE TYPES OF STROMATOLITES HAVE BEEN REPORTED, ALL OF THEM EXCERT COLLENIA COLUMNARIS ARE FHOSFHATIC,

indey =INDIAtFALEOBOTANY +ALGAE+PRECAMBRIANFARAVALLT BEDSHRAJASTHAN+UDAIFURHASIA+STROMATOLITES+MDRFHOLOGYHRIDSTRATIGRAFHY HPHOSP
HATE+AFFINITIES

petiptrestiticettddiencid

agi  =79-01982

authori1=RANERJEE, D, M.

year = 1973

title =NICROFOSSIL FROM LATE PRECAMBRIAN FHOSPHATIC ARAVALLI STROMATOLITES OF UDAIPUR, RAJASTHAN, INDIA

source =IN, VERMA, V.K., AND OTHERS, ED., RESEARCHES IN GEOLOGY; VOLUME 1 FAGES 243-268

index =INDIA+PALEDROTANY+ALGAE+STROMATOLITES+RIPHEANHASIAtRAJASTHANFUDAIPURHRIOGENIC STRUCTURESPHOSPHATIC COMFOSITIONHCHERT4C
HEMICALLY PRECIFITATED ROCKS+ARAVALLI GROUF+UFFER FRECAMERIANMPRECAMERIAN

preptestiitsesetetitieted

agi  =L-6
author1=BANERJEE, D. M.
year = 1975

title =ENVIRONMENT OF FORMATION OF SOME OLDER AND YOUNGER FHOSFHORITES OF INDIA

source =PROC. IX INT, SED. CONG,, NICE, FRANCE, THEME 9, P 1-7

abstrct=NDTE, PROBABLE ENVIRONMENT OF DEPDSITION OF PHOSPHATE ROCKS IS INFERRED ON THE BASIS OF LITHOASSOCIATIONS, STRATIGRAPHY

AND' BASINAL TECTONICS.

ettt tiveitietivttis

agi  =76-31927

author 1=RANERJEE, I, M.

authar2=NARAIN, ¥, J.

year = 1974

title =TRACE FOSSILS IN THE LOWER TAL FORHATION OF HUSSOORIE ANE THEIR ENVIRONMENTAL SIGNIFICANCE
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source =VOLUME 44 J, SEDIMENT. PETROL, PAGES 234-239

abstrct=NOTE. TWO VARIETIES OF TRAILS BELONGING TO ICHNOGENUS AULICHMITES REPORTEN FROM GEDIMENTS OVERLYING THE PHOSPHATE BEARIN
G ROCKS OF MUSSOORIE SYNCLINE,

index  =ICHNDFDSSILS+OCCURRENCE+TRAILSHMORFHOLOGY+TAXONOMYFALEOECOLOGY +JURASSICCRETACEOUSH INDIA+MUSSODRTE+AULTCHNI TES+SEDIHEN
;gg?SPETROLOGY+SEHIHENTﬁTI0N+ENUIR0RHENT+G&RHH&L HIMALAYAMESOZOICHASIAHLOWER TAL FORMATION$SHELFHUNSTABLE+TURBIDITY CUR

pEtitiettissisptisdeibesd

agi =7B-45428

author1=BANERJEE, D, M,

year = 1978

title =CHEMICAL RHYTHMICITY IN THE PRECAMBRIAN LAMINATED PHOSPHATIC STROMATOLITES AND ITS BEARING ON THE ORIGIN OF ALGAL PHOSPH
ORITE

source =INDIAN J. EARTH SCI, VOLUME 5 PAGES 102-110

abstrct=NOTE, ELECTRON MICROPROBE STUDY REVEALED REGULAR RHYTHMIC DISTRIBUTION PATTERN OF CALCIUM, MAGNESIUM, PHOSPHORUS AND SIL
ICA ACRGSS THE LAMINAL OF STROMATOLITES. GENESIS OF PRECAHBRIAN PHOSPHORITES DISCUSSER.

index =INDIA+SEDIMENTARY FETROLOGY4SEDIMENTARY ROCKS4CHEMICALLY PRECIPITATED ROCKS4PHDSPHORITE+SEDIMENTARY STRUCTURESHBIOGENIC
STRUCTURES+STROMATOLITESHPRECAMBRIANHALGAE HPHOSPHATE+LAMINATIONSHFLANAR REDIING STRUCTURESHRHYTHMIC PROCESSESASIALJHAR
UA+UTATPUR

betettvbtrbeiveirisibtii

agi  =R-59

author1=BANERJEE, I, M.

au thGP:FBﬁSU! P Cs

yeap = 1979

title =PRECAMBRIAN STROMATOLITES IN THE JHABUA PHOSPHORITE AND ENVIRONMENTAL IMPLICATIONS

source =IN K. K, VERMAy ET AL, EDS., SPEC. FUB. GEOQL. SURVEY INDIA,

pidisteitsititteitiiit

agi  =K-2

author1=BANERJEE, @ H.

author2=ET AL. (COMFILERS)

year = 1979

title =BIBLIOGRAPHY, PHOSFHATE GEDLOGY IN INDIA

source =FRE. BY INDIAN NAT’L WORKING GROUP FOR IGCP-156 AND CSIR RESEARCH SCHEME

fieetisdieaieeitibititisy

agi =[-390

author1=PANERJEE, [1v H.

author2=BASU, F, C.

year = 1979

title =REOLDGY AND' STRUCTURE OF PRECAMBRIAN JHARUA PHOSPHORITE DEPDSIT, MADHYA PRADESH

source =THE INDIAN WINERAL., V. 20, P, 32-42

abstrct=ARS, THE PHOSPHORITE LEPOSIT OF JHARUA IS LOCATED AMIDST PRECAMBRIAN METASEDIMENTS WHICH ARE CONSIDEREL TO BE A PART OF
THE SEQGUENCE YOUNGER TO THE TYPE SECTION OF THE ARAVALLI GROUF EXPOSED IN THE UDAIPUR REBION OF RAJASTHAN. THE METASEDI
MENTS INCLUDE GUARTZ-ARENITE, PHYLLITE, META-CHERT AND CARBONATES. THE METAMORPHISM IS OF VERY LOW GRADE, CONSEQUENTLY
HOST OF THE FRIMARY BEDDING FEATURES ARE WELL FRESERVEDR., PHOSPHORITE IN THE AREA IS CHARACTERISTICALLY STROMATOLITIC.
GRANITIC AND GNEISSIC OUTCROPS SURROUND THE PHOSPHORITE-CARRONATE DUTCROPS. THE STRUCTURE IS REFLECTED BY TWO FOLDING P
HASES, JOINTING AND FRACTURING, RELATIONSHIP OF THE LITHOLOGICAL DISTRIBUTION PATTERN WITH VARIOUS GENERATIONS OF TECTO
NIC ACTIVITY HAS BEEN DISCUSSED.

btetebesbteesitittivissed

agi  =5-02
authorl=BANERJEE, & W,
vear = 1980

title =SURFACE CHARACTERISTICS OF PRECAMBRIAN STROMATOLITIC PHOSFHORITES IN A PART OF THE INDIAN SHIELD
source =IN, CARTER, ®. D, ROWAN, L. C., AND HUNTINGTON, J. F., EBS,, RENOTE SENSING AND MINERAL EXFLORATION, PERGAMON FRESS, OX
FORD AND MNEW YORK, P, 109-119
abstrct=ABS. THE UTILITY OF AERIAL PHOTOGRAPHS AND M55 IMAGERY FOR EXPLORATION OF PRECAHBRIAN PHOSPHORITES IN FART OF INDIAN SH
IELD IS5 DISCUSSED, 1IN VIEW OF SHMALL DIMENSIONS OF EACH DEPGSIT, THE LOW ALTITULE AERIAL FPHOTOGRAPHY HAS REEN FOUNE SUIT
ABLE FOR EXPLORATION PURPOSE. LANDSAT HS5 IMAGES WITH ADVANCE SENSORS HAY BE FOUND USEFUL IN GED-CHEMICAL MAPPING ANR F
DR IDENTIFYING INDIVIDUAL PHOSPHATE UNITS.
jeteeredetbetstititestit
agi =0-553
authori{=RANERJEE, D.H.
year = 1979
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title =STUDY OF PRIMARY LAYER PROPERTIES IN THE FRECAMERIAN FHOSFHORITE DEFOSITIONAL BASING OF INDIA, [AES.]
source =IN, COOKy P.J, AND SHERGDLD, J.H., EDS,, FROTERDZDIC-CAMBRIAN PHOSFHORITES, CANBERRA PUE, & FRINT. CO. FTY, LTL., AUSTRA
LIA, P, 34-35
abstrct=ABS. STULY OF PRIMARY LAYER PROFERTIES IN THE PHOSPHORITE REARING BEDS, THE OVERLYING LITHOLOGICAL UNITS AND THEIR RELAT
TONSHIP WITH THE PALEDSHORELINE IN THREE MAJOR PHOSPHORITE OCCURRENCES IN INDIA, INDICATE PERSISTENT SHALLOW-WATER SEDIM
ENTATION, BEGINNING WITH A CLASTIC CONGLOMERATE HAVING LARGE-SCALE CROSS-BELDING AND MEGA-RIPPLE STRUCTURES THE SEQUENC
ES PASS INTD A PELITIC-CAREDNATE MUDFLAT ENVIRONMENT, THE PHOSPHATE UNIT SHOWS EXCELLENT FRESERVATION OF COLUMNAR, LAMI
NAR AND! DOMAL STROMATOLITES OF EARLY TO MIDDLE RIPHEAN AFFINITY, 1IN THE JHABUA AREA LATE RIPHEAN STROMATOLITES INDICATE
A YOUMGER AGE FOR THE PHOSPHORITE. THE PHOSPHORITE DCCURRENCE IS PRIMARILY RESTRICTED TD STROMATOLITE COLUMNS, ALTHOUG
H FRAGMENTATION OF STROMATOLITIC COLUMNS ANI' THE REWDRKING OF FRAGMENTS HAS PRODUCED SOME INTER-COLUMNAR DISTRIBUTIDN OF
PHOSPHATIC MATERIAL, MANY OF THESE HAVE ASSUMED A PELLETAL HARIT DUE TO THE ACTIVITY OF TIDAL CURRENTS, FRIMARY SEDIM
ENTARY STRUCTURES INCLUDE SKIF CASTS, BOUNCE CASTS, STARVED RIPPLES, CURRENT RIFPLES, SMALL SCALE RIPFLE CROSS-BEIDRING A
NI ALGAL BEDDING, CHARACTERISTIC OF MODERN TIDAL-INTERTIDAL SETTINGS. THE BEDS OVERLYING THE FHOSPHATIC UNIT SHOW A GRA
DUAL DEEPENING OF THE DBASIN WITH SUE-TIDAL ONCOLITES, AMD FINALLY PASS INTD A DEEPER SHELF DEPQSIT SHOWING ALL THE CHARA
CTERISTICS OF A PROXIMAL TURBIDITE, IN THE PRECAMBRIAN GANGOLIHAT DDLOMITE OF THE HIMALAYA, FHOSPHDRITE IS ASSOCIATED W
ITH STROMATOLITES AND MAGNESITE, WITH EVIDENCE OF SUB-AERIAL EXFOSURE AND POSSIBLE EVAPORITIC FACIES INTERVENING BETHEEN
THE CAREBONATE AND PHOSPHATE UNITS, 1IT CAN REASONABLY BE CONCLUDED THAT THE PRECAMEBRIAN FHOSPHDRITES OF INDIA FORMED IN
A TIDAL-INTERTIDAL ENVIRONMENT, ASSOCIATED WITH STROMATOLITE GROWTHS WITHIN A CARBONATE FACIES, SECONDARY DOLOMITISATI
0N AND PHOSPHATISATION OFTEN OBLITERATES THE PRIMARY CHARACTERISTICS, BUT IN SOME AREAS, THERE ARE SUFFICIENT CLUES TO M
AKE IT POSSIBLE TO INTERPRET THEIR DRIGIN,
fetttitedititevivesteess
agi  =P-93
authori=BANERJEE, DM,
author2=RASY, P.C.
year = 1980
title =STROMATOLITES IN THE JHABUA PHDSPHORITE--LITHOSTRATIGRAPHY, AGE AND PALAEOENVIRONMENT
source =PROC., WORKSHOF DN STROMATOLITES 1978, GEDL. SURVEY INDIA MISC. FUBL. NO. 44, P. 240-234
abstrct=NOTE, SEVERAL FORM SPECIES OF STROMATOLITES DESCRIRED FROM PHDSPHORITE-CARBONATE ROCKS OF JHABUA DEPOSIT OF MADHYA PRADE
SH. FORM5 INCLUDE LR. PROTEROZDIC TD UPPER PROTERDZOIC SPECIES LIKE SUNDIA, KUSSIELLA, BAICALIA, ETC. POSSIBLE ARCHAED
CYATHIDS DESCRIBED INDICATING A LR. CAMBRIAN ELEMENT OVER THE UPPER PROTEROZDIC ROCKS. ENVIRONMENT OF PHOSPHORITE FORMA
TION DISCUSSED,
FERRRERXERREERRERL LR EXX
agi =5-111
authorl=BANERJEE, DM,
Quthﬂr2=BﬂSUy F.C.
author3=SRIVASTAVA, N,
year = 1980
title =PETROLOGY, MINERALDGY, GEDCHEMISTRY, AND DRIGIN OF THE PRECAMBRIAN ARAVALLIAN PHOSPHORITE DEPOSITS OF ULIAIFUR AND JHABUA
y INDIA
source =ECON. GEOL.,. V., 75, ND, 8, F. 1181-11%9
abstret=ARBS. THE LATE PRECAMBRIAN PHOSPHORITE DEPDSITS OF THE ARAVALLI MDUNTAIN BELT OCCUR AS DISCONTINUDUS DUTCROPS WITHIN BOLO
MITIC LIMESTONE AND SILICIFIEDL DOLOMITE DF THE ARAVALLI SUPERGROUP, THEY EXTEND FROM UDAIPUR IN THE NORTH 7D JHABUA IN
THE SOUTH. PHOSPHORITES CONCENTRATED IN ALGAL STROMATOLITIC COLUMMS CONSTITUTE THE BULK OF THE DEPOSIT. PETROLDGICAL,
GEDCHEMICAL, AND MINERALDGICAL STUDIES OF THE PHOSPHORITES ARODUND MATODON (INCLUDING KHARWARIA)Y, KANFUR, ANL JHAMARKOTRA
OF THE UDAIPUR DISTRICT AND KHATAMA, KELKUA, AND AMLAMAL IN THE JHARUA DISTRICT HAVE BEEM CARRIED DUT AND' THE RESULTS HA
YE BEEN INCORPORATED IN THIS FAFPER, BASED! ON AVAILAELE DATA IT HAS REEN POSTULATED THAT THESE ARAVALLIAN PHOSPHORITE
S FORMED IN PROTECTED SHALLOW TIDAL TD INTERTIDAL WATERS, WHILE SOME STROMATOLITIC ASSEMBLAGES HAVE BEEN RECOGMIZER AS
UBIGUITOUS, SOME DEPOSITS DISPLAY SPECIFIC AND RESTRICTED ALGAL FORMS. GEDCHEMICAL STUDIES AND PALEDGEDGRAFHIC FOSTULAT
IONS INDICATE THAT THE WATER CHEMISTRY IN VARIOUS PALEODEPRESSIONS, WHERE PHOSFHORITE ACCUMULATED, VARIED MARGINALLY FRD
# PLACE TD FLACE AND SUPPORTED A PRIMARY ALGAL-INDUCED BIOCHEMICAL ORIGIN FOR THE MICROSFHORITES IN THESE FALEOBASING,
THE POSSIRILITY OF PHOSPHORITE FORMATION THROUGH THE TRANSFORMATION OF HYPOFHOSPHORITES HAS BEEN SUGGESTED' AS AN ALTERNA
TE HECHANISM TO EXPLAIN THE DRIGIN OF AT LEAST SOME PHOSPHORITES OF THIS AREA.
pedditeiiteitdectiievit

agi =5-190
authori=BANERJEE, DM,
year = 1980

title =TRENDS OF PRECAMBRIAN BANDED IRON-DRE AND PHOSFHATE PROVINCES IN RELATION T0 THE PRIMITIVE CRUST

source =IN, SHELDON, R.F., BURNETT, W.C., EDS., FERTILIZER MINERAL POTENTIAL IN ASIA AND THE PACIFIC, EAST-WEST CENTER, HON., HI
y Po 225-236

abstrct=ARS, THE DISTRIBUTION PATTERN OF EARLY PRECAMERIAN BANDED IRON-ORES AND LATE PRECAMBRIAN PHOSPHORITES SHOM THEIR DISPOSI
TION ALONG DEFINITE TREND LINES MOSTLY IN THE INTRACRATOMIC AREAS AND ONLY OCCASIONALLY ALONG THE CRATONIC MARGINS. PAR
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ALLELISN AND DVERLAP OF THE IRON-DRE TREND AND THE PHOSFHATE TREND IS NOT ACCIDENTAL BUT SEEMS TO DISPLAY CLOSE CONNECTI

ONS TO THE EVOLUTION OF THE CRUST. GSEPARATION OF IRON AND PHOSFHORUS FROM THE BASINAL WATERS APPEARS TO BE A CONTINUOUS
FROCESS BEGINNING IN EARLY PRECAKERIAN TIME AND LASTING UNTIL THE TRANSITION OF THE PRECAMBRIAN ERA TD THE PHANEROZOIC.
THIS GENETIC LINK HAS OPENED A NEW AREA OF SFECULATION ABOUT FHDOSPHATE EXPLORATION IN THE AREAS ALONG THE PHOSPHATE TR

END LINES NEAR WELL-KNOWN BANDED IRDN-ORE PROVINCES.
Rettetessetireittrtisis

491 =p-94

authori=BANERJEE, 5.

author2=5EN, B.N,

year = 19464

title =RAFII METHOD OF DETERMINATION OF PHOSPHORUS IN APATITE AND PHOSFHATE RDCKS

source =INDIAN MINERALS, V. 18, NO. 1, F, 98

bettitdtetiseetiteiesesed

agi  =Rk-58

authori=BANNING, L. H,

uuthm“:RﬁSHUSSEN, Ee T, G4

year = 19391

title =PROCESSES FOR RECOVERING VANADIUM FROM WESTERN PHOSFHATE

source =S, BUR, OF MINES, R. I, 4822, 44 F,

betotbetrbsitbtiteietetsl

agi =75-05173

author1=BANSE. KARL,

year = 1974

title =THE NITROGEM-TO-PHOSPHORUS RATID IN THE PHOTIC ZONE OF THE SEA AND THE ELEMENTAL COMPOSITION OF THE PLANKTON

source =DEEP-SEM RES, VOL. 21, NO. %, P, 767-771, ILLUS. WASH., UNIV., DEF, OCEANOGR., CONTRIB. NO. 772

abstrci=NDTE, THE RATIO OF REMOVAL OF INDRGANIC NITROGEN AND PHOSPHATE FROM THE PHOTIC LAYER OF THE SEA SHOULD' NOT BE INTERFRETE
It AS THE ELEMENTAL RATID IN NEWLY FORMED PHYTOFLANKTON OR PARTICULATE HATTER.

index =5EA WATERGEOCHEMISTRY4NITROGEN+PHOSPHORUSHRATIOSHNITRATES+INORGANIC+PHOSPHATESREMDVALHMARINE GEDLOGY+CONCEPTS
EREREREOR RS RXRERRRREXX

agi  =@-501

authari=RAGRI, K.

author2=HODSON, F.

year = 1979

title =AFATITE IN SOUTH WALES ANTHRACITE

spurce =GEOL. HAG” Ve 1161 ND, 6; P, 483-484

absirct=ARS, CARBONACEOUS DIRT BANDS CONTAINING SOME 40 PERCENT HYDROXYAFATITE AND 10 PERCENT KAOLINITE ARE RECORDED FROM THE HO
RNLD SEAM OF THE EBRYNAMMON DISTRICT OF THE SOUTH WALES COAL FIELD WITH AN APFRECIABLE AREAL EXTENSION. X-RAY DIFFRACTID
N AND SOME CHEMICAL DATA ARE RECORDEI, THE ORIGIN OF THE DEPDSITS 1S ULTINATELY BIOGENIC, POSSIBLY LOCATED BY THE POROU
S ENVIRONMENT PROVIDED BY FUSINITE; BUT THE IMMEDIATE CAUSE REMAINS UNCERTAIN,

EXEXRRRRRRE Rk rrx

agi  =77-25262

author1=BARAKAT, M. G,

author2=EL-DAWDODY, A S,

year = 1976

title =A MICROFACIES STUDY OF THE UPPER CRETACEOUS-PALEOCENE-LOWER EDCENE SEDIMENTS AT DUWI AND GURNAH SECTIONS, SOUTHERN EGYPT
source =VOLUME 1973 HUNG., FOELDT. INTEZ., EVI JEL. PAGES 391-414

index =EGYPTHSEDIMENTARY FETROLOGYHSEDIMENTARY ROCKS+CRETACEDUSHTERTIARYHEASTERN DESERTHSDUTHEASTHGURNAH+DUWItAFRICAYURPER CRE
TACEDUSHNUBIAN SANDSTONEHBUSEIR SHALES+DUWI PHOSPHATE+FORAMINIFERALOWER TERTIARYHPALEOCENEDAKHLA SHALE+TARAWAN CHALKE
SNA SHALE

fedeesiebosdietpeedititi

agi =48-05433

author1=RARANGVA, N. M.

author2=GEVORK’ YAN, V. KH,

year = 1947

title =p NEW TYPE OF PHOSPHATIC FORMATION IN THE PALEDGENE OF THE SOUTHERN UKRAINE

source —AKADL NAUK UKR. RSR, DOPOV., SER. B NO. 4, P, 2B7-289 (INCL. RUSS., ENGL, SUM.)

lang  =UK

abstrct=LOMER TERTIARY FHOSPHATES OF THE NDRTHERN UKRAINE, USSR, ARE THOUGHT 70 BE OF FAIRLY DEEP-WATER ORIGIN, BUT AN EDCENE PH
OSFHATIC MARL FOUND IN THE SUBSURFACE OF THE SOUTHERN UKRAINE WAS APPARENTLY DEPOSITED UNDER SHALLOW SHELF CONRITIONS.
index =USSR+ECONOMIC GEOLOGY+PHOSPHATE+UKRAINE+MINERAL DEPOSITSHGENESIS

petitbestintietdeonstoted
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agi  =73-14075

author1=BARROUR, ALEDIR F,

year = 1973

title =DISTRIBUTION OF PHOSPHORUS IN THE IRON ORE DEPOSITS OF ITARIRA, MINAS GERAIS, BRAZIL

source =ECON. BEOL. VOL. &8, ND. 1, P, 52-44, ILLUS. (INCL. SKETCH MAP)

abstrct=ABS. A STUDY OF THE PRINARY COMPOSITION AND SECONDARY ENRICHMENT OF PHDSPHORUS IN IRON ORES, IRDN-FORMATION AND IN ASSOC
TATED ROCKS WAS MADE IN THE ITARIRA DISTRICT, MINAS GERAIS, BRAZIL.  ORE TYPES AND ASSOCIATED ROCKS WERE CLASSIFIED ON A
BASIS OF THE DEGREE OF SOFTENING RELATED TO WEATHERING, THE ANALYTICAL RESULTS WERE DBTAINED BY STAMDARD CHENICAL AND
SPECTROMETRIC ANALYSES. THE STUDY SHOWED A RELATIONSHIP BETWEEN WEATHERING ALTERATIONS AND THE CONTENT OF PHOSPHORITES

THAT APPEARED TO BE RELATED TO THE ADSORPTION AND ION EXCHANGE PROPERTIES OF CLAY MINERALS AND HYDRATED IRON DXIDES, TH

0 ZONES OF PHOSPHDRUS ENRICHMENT WERE FOUND, ONE RELATED TO NEAR SURFACE CHANGES TO A DEPTH OF 3 70 4 METERS AND THE OTH

ER IN THE ALTERED PHYLLITES AND SCHISTS DIRECTLY UNDERLYING THE IRON-FORMATIOON. A THIRD AREA OF PHOSPHORUS ENRICHMENT
OCCURS IN THE GOETHITIC CEMENT OF CANGA.

index =BRAZILHECONOMIC GEOLOGYHIRONHPHOSPHORUSHIINAS GERAIS+ITABIRAPHOSPHATE+SOUTH AMERICA+SOUTHEASTHOCCURRENCE+GENESISHIISTR
TBUTIONHORE DEPOSITS+ARUNDANCE

KOCREXOOOK R RRK

agi  =0-24
authori=BARCUS, R, K.
year = 1941

title =NEW PHOSPHATE DPERATION NEAR VERNAL, UTAH

source =METAL, MINING AND INDUSTRIAL MINERALS CONV., AM. MIN. CONG., SEATTLE, WASH., SEPT, 10-13, 5 P,
ffetetiieteteitesittetd

agi  =0-27

author1=EARIHAN, M. K.

author2=ET AL

year = 1948

title =BENEFICIATION OF RAJASTHAN ROCK-PHOSPHATES

source =TECHNOLDGY, V. 5, ND, 27, P, 113

bipeetedibpiobietseeiits

agi =74-33510

author1=BARNARE, L. A

author2=FANNING, K. A.

year = 1974

title =BLACK SEA SEDIMENT-WATER INTERFACE; FHYSICAL AND CHEMICAL CHARACTERISTICS

source =VOLUME 57 EOS {AM. GEOPHYS. UNION, TRANS.) FAGES 151

index =SEDIMENTSHPROPERTIESHPHYSICAL PROPERTIESHCHEMICAL PROPERTIESHMUIMINTERFACEHWATERFSILICAHPHOSPHATESHIRON+CARBONTELACK SE
AHOCEANOGRAPHY HMARINE GEOLDGY+HEURASIA

Fietiiesestitsdesstostee

agi  =71-02458

auther1=BARNES, BURTDM E.

year = 1970

title =MARINE PHOSPHORITE DEPDSIT DELINEATION TECHNIQUES TESTED ON THE CORONADO BANK, SOUTHERN CALIFDRNIA
source =IN OFFSHORE TECHNOLDGY CONFERENCE, ZNI' ANNUAL, VOL. 2, P, 315-330, ILLUS, {INCL. SKETCH MAPS), OFFSHORE TECH. CONF. DALL
#5

indeyx =PHOSPHATE+PACIFIC OCEANTCALIFORNIA+CORDNALD BANK+EXPLORATIDNHECONOMIC GEOLOGY
petestesiiisditetiretitit

agi =5-13

author1=BARNES, F. @,

l]UthGY‘z:RUZICKAy Y,

year = 1972

title =A GENETIC CLASSIFICATIDN OF URANIUM DEPDSITS

source =IN MINERAL DEPOSITS--GITES MINERAUX, SECT. 4, INT. GEDL. CONGR., PROC.--CONGR. GEDL. INT., PROG., NO. 24, P, 209-244, 1L
Lus,

btedeteseiteiteisdetitii

agi =G-14

author1=BARNES, F. G,

author2=RUZICKA, V.

year = 1972

title =A BENETIC CLASSIFICATION OF URANIUM DEPOSITS [ABRS.]

source =INT. GEDL. CONGR. ABRSTR.--CONGR. GEOGL. INT,, RESUMES, NO. 24, P, 110-111
pigeiettibotidteativeite]
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agi  =R-8&0
author1=BARNES, ROBERT
year = 1944

title =HINERAL RESOURCES OF THE CAMFBELL STATION QUADRANGLE, TENNESSEE

source =NASHVILLE, TENN. DIV, GEOLOGY, 10 F.
abstrci=ABS. THIS SUMMARY ACCOMPANIED TENNESSEE DIV, GEOLOGY GEOL. MAP G.H. &5-NW BY E. T. LUTHER (CITED SEPARATELY), AND DESCRI

RES THE PHOSPHATE AND LIMESTONE RESCURCES OF THE CAMPBELL STATION GUALIRANGLE. THE ONLY AREA OF PREVIOUS MINING AND ALL
OTHER NNOWN LEPOSITS OF PHOSPHATE ARE WITHIN THE OUTCROP BELT OF THE RIGRY-CANMON LIMESTONE. THE SOURCES OF LIMESTONE A
RE IN THE BIGBY CANMON, LEBANON, AND THE CARTERS LIMESTONE. A FOTENTIAL RESOURCE IS CHERT FROM THE FT. PAYNE FORMATICN.
itetstetitrtsittetsiiss

agi  =L-?
author1=RARNES, ROBERT H.
year = 1944

title =MINERAL RESOURCES SUMMARY OF THE SANDY HOOK QUADRANGLE, TENNESSEE
source =NASHVILLE, TENN, DIV. GEOL., 14 P., TABLE
abstrct=ARS, THIS TEXT ACCOMPANIES TENNESSEE [V, GEOLDGY GEDL. MAP GM SB-NW BY C. W. WILSON, JR, (CITED SEPARATELY). THE OMLY
MINERAL RESOURCE MINED IN THE SANDY HOOK QUADRANGLE IS FHOSPHATE; ALL AREAS OF PREVIDUS MINING AND ALL KNOWN RESERVES A
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THE ACTIVE COMPANIES IN EACH DF THESE AREAS ARE BRIEFLY SUMMARIZED,  BECAUSE PHOSPHATE ROCK IS5 A HIGH BULK, LOW VALUE CO
MMODITY, THE EASTERN DISTRICTS ARE IN A MORE FAVORABLE ECONOMIC POSITION DUE TO THEIR PROXIMITY TO THE BIG FERTILIZER-PR
ODUCING AREAS.

indey =EXPLORATION
betittibeib ittt et

agi  =K-3
ﬂuthGTI=BEARH, E, HJAEDL)
year = 1945

title =0VERSEAS GEDLDGY AND MINERAL RESDURCES
source =V, 9, ND, 4, P, 3467-49%
bEdbitetitteeteittitiiedi

agi =R-74
author1=BEATTIE, Ly ¥,
year = 1971

title =RESPIRATORY ADJUSTMENTS OF AN ESTUARINE COELENTERATE 7O ARNDRMAL LEVELS OF ENVIRONMENTAL PHOSFHATE AND' DXYGEN

source =COWP. BIOCHEM, PHYSIOL., V. 40R, F. 907-916.

abstrct=ABS. 1) ANAERDRIC GLYCOLYSIS AND' THE TRICARBOXYLIC ACID CYCLE ARE THE MAJOR PATHWAYS FOR HEXOSE DXIDATION IN THE ESTUARI
NE COELENTERATE 7D DIADUMENE LEUCDLENA. 2) OXYGEN CONSUMPTION IS INCREASED IN NORMAL AND STARVED DI LEUCOLENA AT EXOSENOU

S INORGANIC FHOSPHATE (P1) CONCENTRATIONS OF 0,1 MM. 3) OXYGEN CONSUMPTION FALLS AT PI CONCENTRATIONS ABOVE 0.1 MM IF TH

E PH OF THE SEA WATER BATHING MEDIUM DECREASES. N0 CHANGE IN RESPIRATION OF NORMAL- OR OXYGEN-DEFRIVED ANIMALS IS ORSER
VEDI' AT NEUTRAL OR ALKALINE PH AS PI ABOVE 0,1 MM PRECIFITATES FROM THE SOLUTION. 4) ESTUARINE COELENTERATES TOLERATE A T
EMPORARY ANAEROBIOSIS AT THE EXPENSE OF AEROBIC RESPIRATION ANDI SHOW NO OBVIOUS ABJUSTMENTS IN THE MAJOR DXIDATIVE FATHUW

AYS,

beebtesstitettditoectodsd

agi =77-03133

Guth0r1=BEEK, Jio B

year = 1976

title =PHOSFHATE ROCK

source =IN, VOGELY, W.A., ED., ECONOMICS OF THE MINERAL INDUSTRIES (A SERIES OF ARTICLES BY SPECIALISTS) SEELEY W. MUDII SERIES E
[ITION 3 PAGES 588-591

index =PHOSPHATEHRESOURCESHPRODUCTIONTECONONICSHIGNEDUS ROCKSTSEDIMENTARY ROCKSHGLOBAL

pRevesietittiteititecices

agi =N-15
authori=RECK, J. H.
year = 1935

title =THE FHOSPHATE DEPDSITS OF THE PACIFIC

source =EUR, MIN, RES, AUSTRALIA REC, 1935/101 (UNPUBLISHEDN

pietitttetditdittetiete

agi =47-02425
authori=REER, HANS,

year = 1944
title =GEOLOGIE DER PHOSPHATFUHRENDEN SCHICHTFOLGE DES RAUMES MARDIN-DERIK-MAZIDAGI
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HAF)
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abstrct=THE PHOSPHATIC TASIT MARL AND KARABARA-3 CHALK AND CHERT MEMBERS OF THE UPFER CRETACEDUS KARARARA FORMATION ARE EXPOSED
IN THE FAULTED MARDIN-DERIK ANTICLINE OF SOUTHEASTERMN TURKEY. THEY ARE PART OF A GREAT THICKMNESS OF UFFER CRETACEOUS DOL
OMITIC CHALK AND MARL UNDERLAIN BY LOWER CRETACEDUS SANDSTONE AND CONGLOMERATE; LOWER PALEDZOIC MARL, DIOLDMITE, CHALK, A

NIt RED-BEL SANDISTONES: AND FRECAMERIAN ANDESITIC VOLCANICS. THEY ARE OVERLAIN RY PALEDGENE DOLOMITIC CHALK AND PLEISTOCE

NE BASALT, THE TASIT MEMBER, ABOUT 5 T0 12 METERS THICK, I5 EXPOSED FRINCIPALLY AS SMALL OUTLIERS AND NARROW OUTCROP RAN

D5 CONTROLLED BY THE TOPOGRAPHY. THE KARABARA-3 MEMBER IS EXFOSED IN A WIDE BELT IN THE BALIBAEI AREA ON THE EAST LINE O
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index =JDRDANIECONOMIC GEOLOGYHPHOSPHATEHMINERAL DEPDSITSHGENEGISHPROCESSESHSEDNIMENTARY PROCESSESHSEDIMENTARY ROCKSHCHEMICALLY
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title =THE ATOMIC STRUCTURE OF FLUGRAFATITE AND IT5 RELATION TO THAT OF TODTH AND BONE MATERIAL

source =MINERAL MAG. 27, F. 254,
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title =DEPOSITIONAL ENVIRONMENTS OF THE SENDNIAN CHERT, PHOSFHORITE AND OIL SHALE SEQUENCE IN ISRAEL AS DEDUCED FROM THEIR GRGA
NIC MATTER COMPOSITION

spurce =SEDTHENTOLOGY, Y. 29, P, 81-90
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guthor1=REKASOVA, . B,
year = 1979

title =THE CONCRETIONARY FHOSFHORITES IN THE SECTION OF THE MIDDLE PROTERDZOIC SERIMENTARY-VOLCANOGENIC COMPLEX ON THE KOLA PEN
INSULA
smirce =IN, THE MATERIAL COMPOSITION OF PHOSPHORITES, ACAD. SCI., USSR, NAUKA FUB,, NOVOSIRIRSK, P, 108-111
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title =COMPOSITION ANE NATURE OF EARLY PRECAMBRIAN CONCRETIONARY PHOSPHORITES OF THE PECHENGA (KOLA FENINSULA)
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author2=TRICHET, J.

year = 1979
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source =IN, FROC., INT/L COLLOGUIK ON COMPARATIVE GEOLOGY OF PHOSFHATE AND PETROLEUM LEFOSITS, BUR. DE RECHERCHES GEOL. ET MINIE
RE, IDC. BRGM NO, 24

abstrct=ABS, THE ORGANIC CONTENT OF SOME PALEOCENE FHOSPHATED SERIES FROM THE METLAQUI BASIN (TUNISIA) PRESENT THE FOLLOWING CH
ARACTERISTICS: 1) THE HYDROGEN-DXYGEN INIEXES (ROCK-EVA) AND G.C, OF THE SOLUBLE EXTRACT (IN CHLORDFORM) INDICATE A PLA
NKTONIC DRIGIN FOR THE ORGANIC MATTER WHICH KEEPS HIGH PETROLIGEN CAPACITIES. 2) AN ESSENTIAL DIFFERENCE BETWEEN THE COR
GANIC MATTER CONTAINED IN POORLY AND RICHLY PHOSPHATED LAYERS LIES IN THE MORE DXYGENATED COMPOSITION OF THE LAST ONES.
THAT HEANS THAT PHOSHATE-GENESIS MAY DEVELOP UNDER MILD OXYDATING CONDITIONS
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beftrtottticeotttttsitd

agi =75-02095

author1=BELEN’KIY, G, A.

author2=IBRAGINOV, R. N
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title =LITHOLOGY AND FACIES OF FALEOCENE AND EQCENE DEPGSITS IN THE SOUTHWESTERN HISSAR RANGE

source =IN VOFROSY STRATIGRAFII I PALEOGEOGRAFII, NAUCH., TRUTY NO. 408, P. 52-65, ILLUS, (INCL. MAR)
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indey =USSRSEDIMENTARY PETROLOGYHSEDIMENTARY ROCKSHTERTIARY+UZBEKISTANHTIEN SHANHHISSAR RANGE+SOUTHWESTHLITHOFACIESHLITHOLOGY
+SANDSTONE4SIL TSTONE+PHOSPHORT TE+RITUNINGUS SHALE+CARBONATE ROCKSHMARLSTONEEVAPORITES+PALEDCENE4EOCENE
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agl =69-26183
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title =VISIT TO THE KDLA APATITES

source =REV, IND. MINER, VOL. 51, NO. 8, P, 4B5-693 (WITH ENGL., SPAN. SUM.), ILLUS, (INCL, SKETCH WAF)
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abstrct=NOTE, APATITE-NEPHELINE ORE EMCASED RETWEEN NEPHELINE SYENITES, MINING OPERATIONS, MURMANSK.

indeyx =USSRTECONOMIC GEDLOGY+HPHOSPHATE+HURMANSRENOLA
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title =OCEANOGRAPHIC CONDITIONS OF SERIMENTARY PHOSPHATE GENESIS; LABORATORY STURIES

source =ACAl, SCI.; C. Hor SER. I VoL, 269) NO. ?; F. 875-877
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abetrct=NOTE, EXPERIMENTAL RESULTS, VARIATIONS IN P205 SATURATION TUE TO DIFFERENT C02, CACO3, AND CAC,

indey =MARINE GEDLOGY+SEDIMENTATIONIEXPERIMENTAL STUDIESHPHOSPHATEHSEA WATER+GEQCHEMISTRYHGENESTS+ENVIRONHENT HHARINE +OCEANGGRA
PHY
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author1=BELINKO, GEORGES DE,

year = 1949

title =0DCEANCGRAPHIC CONDITIDNS OF WARINE SEDIMENTARY FHOSPHATE GENESIS; FIELD' INTERPRETATIDN OF PHENDMENA DESERVED DURING LABD
RATORY STUBIES

seurce =ACAN. 5CI.y L. R., SER. D VOL. 249, NO. 10, P, 935-938, ILLUS, (INCL. SKETCH MAFS)
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authorl=BELL, K. G
year = 1954

title =URANIUM IN PRECIPITATES AND EVAPORITES
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index =MINERALS4PHOSFHATESHHYIROXYAPATITE+FLUDRAPATITELELECTRICAL PROPERTIES+SURFACE CHARGE
fatideictittitttiiistied

agi =N-34

authori=BELL, L.V,

ﬂUthOT2=HO0REy H.D.; JR.

year = 1945
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source =BILLINGS GEOL. S0C, GUIDEROOK, 14TH ANN. FIELL CONF., P. 67-72
bEedittiitbtiidocdiiiettd
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title =PHOSPHATE DEPDSITS OF IDAHD
source =ENG. HIN. J.y Vo 104, P, 293-294
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title =WESTERN PHOSPHATE INDUSTRY
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author2=GRIFFITH, DONALD T,

vear = 1947

title =TRANSPORTATION COSTS AS THEY AFFECT NEW PHOSPHORUS INBUSTRIES IN THE KREST
source =BONNEVILLE POMER ADMIN., JUNE, 16 F,
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year = 1955

title =THE GEOLOGY OF THE SOUTHEASTERN FLANK OF THE WIND RIVER MOUNTAINS, FREMONT COUNTY, WYDMING
spurce =DOCTORAL THESIS, UNIVERSITY OF WYOMING
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title =THE ANALYSIS OF PHOSPHATES

source =IN,POFOV, MN.P., ET AL, EDI,, KHIMICHESKIY ANALIZ GORNYKH POROD I MINERALOV PAGES 209-225
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index =HINERALSHPHOSFHATESHCHEHICAL ANALYSISH+ABUNDANCE+PROPERTIES+FHOSPHATE4GEOCHERISTRY $5ENTHENTARY ROCKS+PHOSFHORITE+HAJOR-E
LEHENT ANALYSESHMETHODS+CHEMICALLY PRECIFITATED ROCKS
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title =0N SOME ISOMORPHIC SURSTITUTIONS IN THE APATITE GROUP
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title =THE ALBIAN-CANTONIAN PHOSPHORITES OF THE NORTHEASTERN SLOFE OF THE YORONEZH ANTECLISE, THEIR MATERIAL COMPOSITION, DISTR
IRUTION, AND' GEOLOGICAL INTERFRETATION

source =INy THE MATERIAL COMPOSITION OF PHDSPHORITES, ACAD. SCI., USSR, NAUKA FUR., NOVOSIBIRSK, P, 135-139
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title =THE RADIDACTIVITY OF FHOSPHORITES AND' ITS APPLICATION TO THE PROCESS OF PRODUCTION

soyrce =IN, GILINSKAYA, L.G., ED., INVESTIGATION OF CALCIUM PHOSFHATES RY PHYSICAL METHODS, NOVOSIBIRSK, IZDATEL'STVD NAUKA
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title =THE RELATIONSHIP OF THE COMPOSITION OF P205 AND NATURALLY RADIOACTIVE FLATFORM PHOSPHORITES

source =IN, SOKOLOV, A.S., EDl., THE LITHOLOGY OF FPHOSFHORITE DEFOSITS PAGES 1546-158
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index =SEDIMENTARY ROCKSHCHEMICALLY PRECIPITATED ROCKSHPHOSPHORITE+GEOCHEMISTRY{PROPERTIESHCHEMICAL FROPERTIESRABIDACTIVITY4P
HOSFHATE+DEFDSITSHRELATIONHURANTUM
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title =GEOLOGY OF THE ARARIAN PENINSULAR, JORDAN
sgurce =4,5. GEOL, SURVEY PROF. PAPER 540-1.
bitestesiteiivisdivieiitl
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author1=BENIER, M. L.
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title =INTERSTITIAL NITRATE FROFILES AND OXIDATION OF SEDIMENTARY ORGANIC MATTER IN THE EASTERN ERUATORIAL ATLANTIC
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year = 1978

title =LONG TERM CONSTRAINTS ON THE GLOBAL MARINE CARBONATE SYSTEM

source =J, MAR, RES. VOLUME 36 NO. 3 PAGES 551-367

abstrct=ABS, AS A RESULT OF THE INTERACTION BETWEEN BIDLOGICAL CYCLES AND THE ABYSSAL CIRCULATI, THE MODERM NORTH PACIFIC DCEAN
HAS A LOWER DEGREE OF CALCITE SATURATION (DMEGA) AND A SHALLOWER CARBONATE COMPENSATION DEPTH {AND LYSOCLINE) THAN DOES
THE NORTH ATLANTIC, RESULTS OF SIMFLE CALCULATIONS SHOW THAT AN INCREASE IN THE SEA WATER [CD3(-2)3/[CA(+2)] RATIO OR
# DECREASE IN THE SEA WATER [P04{-2)1 (WHICH IS ASSUMED TO EE COUPLED WITH THE INPUT OF METABOLIC CO2) WOULD MAKE THE AT
LANTIC AND' PACIFIC MORE SIMILAR WITH RESPECT TO OMEGA AND' THE COMPENSATION DEPTH, WHEREAS A DECREASE IN THE SEA WATER [C
D3(-2Y/CA(+2)] RATIO OR AN INCREASE IN THE SEA WATER [PD4(-3)] WOULD ENHANCE THE EXISTING GEOGRAFHICAL CONTRAST IN THESE
PARAMETERS,
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title =MDUERN PHOSPHORITES--NOT A SURE GUIDE FOR THE INTERPRETATION DF ANCIENT DEPDSITS

Saaggg =éN,ﬂgURNETT, W.C. AND SHELDON, R.P., EDS., REPORT DN THE MARINE PHOSFHATIC SEDIMENTS WORKGHOF, EAST-WEST CENTER, HOM., H
fy y 'y £

abstrct=ARS, THE HOPE THAT A STUDY OF RECENT PHOSPHORITES WILL EXPLAIN THE GEMESIS OF ANCIENT PHOSPHORITES HAS NOT BEEN FULFILL
ED, CONSIDERABLE DIFFERENCES EXIST BETWEEN THE TWO TYPES IN TEXTURE, MINERALOGY AND ASSOCIATED SEDIMENTS, THAT I5, ENVI
RONMENT OF DEPOSITION, MODERN PHOSPHORITES ARE PREDOMINANTLY HARD AND NODULAR--ANCIENT ONES ARE OFTEN SOFT AND SANDY, R
ARELY NODULAR. THE RECENT FHOSPHORITES MAY CONTAIN SUBSTANTIAL AMOUNTS OF MANGANESE, FREQUENTLY AS FILMS OR LAYERS, ANC
IENT ONES DD NOT, GLAUCONITE IS OFTEN A COMMON CONSTITUENT IN MODERN DEPOSITS, BUT RELATIVELY RARE IN ANCIENT FHOSPHORI
TES. MHODERN PHOSPHORITES ARE ASSDCIATED MAINLY WITH DIATOMACEOUS 0OZES; SILICEOUS PHOSPHORITES ARE THE EXCEFTION IN THE

FOSSIL DEFDSITS. OLD PHOSPHORITES ARE GEMERALLY AGSOCIATED WITH CARBONATE ROCKS, MODERN PHOSPHORITES ARE NOT ASSOCIAT
ED' WITH EXTENSIVE CARBONATES., MODERN FPHOSPHORITES FORM ON THE CONTINENTAL SHELF AND SLOFE, WHILE ANCIENT DEFDSITS FREQ
UENTLY FORMED IN SHALLOW EPICONTINENTAL SEAS, THESE DIFFERENCES IMPLY THAT THE RELATIVE ENVIRONMENTS OF DEPDSITION ARE
OFTEN QUITE UNLIKE ONE ANOTHER, IT GEEMS, THEREFORE, A NISTAKE TO TRY TO FORCE THE IMTERPRETATION OF ANCIENT PHOSFHO
RITES BY INTELLECTUAL ACROEATICS INTD AN ENVIRDNMENT SIMILAR TO THAT OF PRESENT-DAY DEPOSITS. MORE THAM ONE FAVORABLE E
NVIRONMENT FOR PHOSPHOGENESIS SEEMS TO EXIST. ONLY ONE OF THESE ENVIRONMENTS MAY BE REALIZED IN TODAY'S OCEAN.
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title =PHOSPHORITES--THE UNSOLVED PROBLEMS
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Qo 29, PQ 3'18
abstrct=ABS, THE FIRST PART OF THIS PUBLICATION GUTLINES THE CDURSE OF PHOSFHORITE RESEARCH WITH EMFHASIS ON SOME OF THE MAJOR B
REAKTHROUGHS: THE DISCOVERY OF PHOSPHATE NODULES OM THE PRESENT SEA-FLOOR, THE RECOGNITION OF F-CAREGNATE-APATITE AS A
SEPARATE MINERAL SPECIES, KAZAKDV’S (1937) UPWELLING THECGRY AWD' THE DISCOVERY OF RECENT MARINE FHOSFHORITES, AS PROVEN R
Y THE U-DISEQUILIERIUM METHOD, THE UNSOLVED PROBLEMS OF PHOSFHOGENESIS ARE THE SUBJECT OF THE SECOND PART,  THE OCEANIC
P-CYCLE IS ONLY SKETCHILY KNOWN, THE DISTRIBUTION OF P IN DCEAN WATER IS MUCH BETTER DGCUMENTED, BUT IN THE ARSENCE OF
RELIABLE DATA CONCERNING THE SOLUBILITY OF F-CARBONATE-APATITE IN SEA WATER IT IS HARD TD DECIDE IF THE OCEANIC F-CONCE
NTRATIONS REACH THE SATURATION LEVEL FOR APATITE, PHOSPHORITE FORMATION SEEMS TD RE CONNECTED WITH GCEANIC UPBELLING, B
UT ESTUARINE AREAS ARE ANOTHER POSSIBLE SITE., THE HIGH MG-CONTENT OF SEA WATER SEEMS 7O RESTRICT PHOSPHATE PRECIPITATIO
N AT THE PRESENT TIME TO DIAGENETIC PROCESSES WITHIN THE SEDIMENTS,  HERE, PH HAS TO BE RELATIVELY LDW AND EH STRONGLY N
EGATIVE, BUT THE OPTIMAL VALUES ARE UNKMOWN, THE STUDY OF TRACE ELEMENT CONCENTRATIONS IN PHOSPHORITES HAS GREATLY ALDE
I 7O OUR UNDERSTANDING OF THEIR GENESIS, BUT MANY OF THESE DATA CANNOT YET BE INTERPRETEL. THE MEANING OF THE CYCLICAL
ARRANGEMENT OF PHOSPHORITES SEQUENCES ALTERNATING WITH HIGH-SILICA ROCKS IS5 NOT WELL UNDERSTOOD., FINALLY, THE MECHANISM
OF RECENT PHOSPHORITE FORMATION BY DIAGENESIS OF SILICEQUS OOZES RICH IN ORGANIC MATTER, IN AREAS OF OCEANIC UPKELLING,
SEEMS NOT TO BE VALID FOR MANY ANCIENT PHDSPHORITES.
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BY RIVERS IS5 REMOVED BY RIDGE CREST VCLCANOGENIC IRON OXIDES EITHER AS ADGOREED SURFACE COATINGS OR AS DISCRETE, BUT HI
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title =f NOTE ON THE ORIGIN OF MUSSDORIE FHOSPHORITE IN THE LOWER HIMALAYA, AND ITS PALAEDGEOGRAPHIC IMPLICATIONS BY A. M. PATH
ARDHAN ANDI A, DI, AHLUWALIA

source =YOLUME ¢ NO. 4 WINER, DEPDSITA PAGES 343-348 DISCUSSION AND REPLY; FOR REFERENCE TO ORIGINAL PAPER HY PATWARDHAN. A. H.
AND AHLUWALIA, A, D, SEE MIMER. DEFOSITA. VOL. 8, MO, 4, 1973

ahstrct=NOTE. SEVERAL STRATIGRAPHIC INTERPRETATIONS GIVEN BY PATWARDHAN AND AHLURALIA (1973} CHALLEMGED, INSISTING ON MESODZ0IC
AGE FOR THE PHOSFHATE BEARING TAL SERIES AND CLAIMING PRIORITY ON CERTAIN [DATA PRESENTED IN THE ORIGINAL FAFER.

indey =INDIA+ECONOMIC GEOLOGY4HPHOSPHATE +HINALAYASHLESSER HIMALAYASHSUSSOORIE+ASIA+DEFOSITSH+SENIHENTARY ROCKS4GENESIS+PROCESSES
+CONTROLSHMESOZOICHTAL SERTESHMINERAL DEPOSITS+PALEOGEOGRAFHIC CONTROLSHCHEMICALLY PRECIFITATED ROCKSH+PHOSPHORITEHINTERF
RETATION

bdtsbetbtitasticiiesivid

agi =k-91
authori=BHATNAGAR, V. H.
year = 1968

title =INFRARED SPECTRA OF HINERAL APATITES
source =50C. FRANCAISE MIMERALOGIE ET CRISTALLOGRAPHIE BULL., V. 91, NO. 1, P, 90-91, TABLES,
abstrci=ARS., SPECIHENS STULIED WERE FROM WILBERFORCE, ONTARID; CERRD MERCAUD, LURANGD, MEXICO; ODEGAARD, MNORWAY: AND TWD FROM TH
E KOLA PENINSULA, USSR. THE CHEMICAL ANALYSES ARE PRESENTED AND FREQUENCIES TARULATEDL SEVERAL POCRLY CRYSTALLIZED AFA
TITES HAD A WATER ABSORPTION RAND BUT A HYDROXYL BAND WAS ARSENT OR VERY WEAK DUE 7O THE HIGH FLUDRIME CONTENT. ASSIGNH
ENTS OF IMFORTANT FREQUENCIES ARE GIVEN,
piiteitetieteitiiedity]

agi =R-92
author1=BHATNAGAR, V. M.
year = 1949

title =ANION SUBSTITUTIONS IN LEAD APATITES [WITH GERMAN AKS.2

source =7, ANORG ALLG, CHEN., V. 367, NOS. 5-6, P, 289-292,{INCL. GER. SUM), ILLUS,

abstrct=ARS, THE XD4 3- GROUP IN LEAD APATITES HAS LOWER SYMMETRY. REPLACEMENT OF CA++ BY PEH IN THE APATITE STRUCTURE SRIFTS
THE Y3 ANIr Y1 VIBRATIONS TO LOWER FREBUENCIES.

itgdiostitetebiretitiiss

agi  =R-90
author1=BHATNAGAR, VYIJAY MOHAN
year = 1948

title =INFRARED SPECTRA OF HYDROXYAPATITE AND FLUORAPATITE
source =IN, COLLOGUE INTERNATIONAL SUR LES PHOSPHATES MINERAUX SOLILES,TOULOUSE, 1947--V. 1, STRUCTURE ET PROPRIETES LES PHOSPHA
TES, PARIS, SOC. CHIM. FRANCE, P, 125-127, TABLES,
absirci=ABS. THE INFRARED SPECTRA OF HYDROXYAPATITE AND FLUDRAFATITE OVER THE RANGE 4,000-200 CM-1, ARE REPORTED, THE MOLECULAR
SYMHETRY TD OF THE UNDISTORTED TETRAHEDRAL PHOSPHATE GROUP IS ASSUMED TO BE REDUCED AND HAVE THE SAME SYMMETRY AS THAT
OF THE SITE IN THE CRYSTAL.  HODES V1 AND V2 WHICH IN THE FREE OR UNDISTORTEDL ION INUOLVE ND CHANGE OF DIPDLE MOMENT BEC
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OME INFRARED ACTIVE DUE TD THE LOSS OF SYMMETRY, THE NORMAL MODES V2, V3, AND U4 LOSE THEIR DEGENERATE CHARACTER. FLUD
RAPATITE DDES NOT SHOW THE FRESENCE OF 435 AND 3,578 CH -1 BANDS DUE TO OH- GROUPS SHOWING THAT HYDROXYL GROUFS OF HYDRD
XYAPATITE HAVE BEEN REPLACED RY F- IONS, THE NATURE AND' EXTENT OF CHANGES IN VIBRATION FREBUENCIES OF HYDROXYAPATITE WI
TH THE SUBSTITUTION OF F- ION FOR DH- ARE DIISCUSSED,

froeetediipettieeisniited

agi  =T-83

authori=BHATTI, N.A,

author2=HASAN, M. T,

vear = 1972

title =PHOSPHATE DEPOSITS OF KAKUL MIRFUR AREA, HAZARA, MORTHWEST FRONTIER PROVINCE, PAKISTAM

source =GEOL. SURVEY OF PAKISTAN INFORMATION RELEASE NO. 151

e devibeiidietiiesiti

gl =78-10414

authori=RHATTI, N.A.

year = 1977

title =PHDSPHATE DEPOSITS OF THE KAKUL AREA, HAZARA DISTRICT, NDRTH WEST FRONTIER PROVINCE IN PAKISTAN

source =IN, NOTHOLY, A,J.G.y EI, PHOSPHATE ROCK IN THE CENTO REGION (IRAM, PAKISTAN AND TURKEY) PAGES 49-98

index =PAKISTAN{ECONODMIC GEOLOGY+PHOSPHATE+MINERAL DEPOSITS{GENESIS+CONTROLSTASIANORTH-WEST FRONTIER PROVINCEHHAZARA DISTRICT
+KAKUL REGIONHDEPOSITSHEXPLORATIONHLITHOSTRATIGRAPHY+FOLDSHANTICLINESHSYNCLINESHFAUL TS+CHEMICAL COMFOSITIDNAHINERAL CONF
0SITION+PETROGR

fritoeteirptiteeittesesd

agi =[-540

author!=RHATTI, N.A,

year = 1979

title =HAZARAH PHOSPHATE DEPOSITS - PAKISTAN, [ABS.]

source =INy COOK, PoJ. AND SHERGDLE, J.H., EDS., PROTERDZDIC-CAMBRIAN PHOSPHORITES, CANBERRA PUB, % PRINT, CD. PTY, LTI, AUSTRA
LIAy F, 44

ahstrct=ARS, THE HAZARAH PHOSPHATE DEPOSITS ARE LOCATED IN THE NORTHERN REGION OF PAKISTAN AT THE FODT OF THE WESTERN HINALAYAS,
WITHIN LONGITULES 73 70 74 DEG, E AND LATITUDES 34 T0 35 LEG M. FHOSPHORITE OCCURS ASSOCIATED WITH DOLOMITE MAINLY
IN THE UPPER 100 ¥ OF THE ARBOTABAD FORMATION, THIS FORMATION OVERLIES THE RED BEDS OF THE KAKUL FORMATION IN THE WEST,
ANE LIES UNCONFORMABLY AROVE THE METAMORPHIC SLATY SILTSTONE OF THE TANOL FORMATION IN THE EAST. THE ABEOTABAD FORM
ATION IS UNCONFORMAELY OVERLAIN BY THE FERRUGINDUS GLAUCONITIC SILTSTONES OF THE GALDANIAN FORMATION WHICH ARE APPARERTL
Y SUCCEEDED CONFORMABLY BY LIMESTONES OF JURASSIC AGE, THE PHOSPHATE BEARING ARBOTTARAD FORMATION IS BELIEVED TO BE OF
CAMERIAN AGE ON THE BASIS OF FOSSIL EVIDENCE,  PHOSPHORITES EXTEND STRATIGRAPHICALLY ABOVE AND BELOW THE ABBOTTARAD F
ORMATION, INTO THE OVERLYING GALDANIAN FORMATION AND THE UNDERLYING TANOL FORMATION, WITHIN THIS INTERVAL, THE FHOSFHAT
E ROCK VARIES IN DIMENSION FROM LENSES A FEW MILLIMETRES THICK 70 THICK ZOWES WHICH EXTEND FOR UP TO FOUR KILOMETRES ALD
NG STRIKE, THE FHOSPHORITES VARY IN COMPOSITION AND APPEARANCE BUT ARE DOMINANTLY DARK GREY AND BISTINCTLY PELLETAL, AN
[ GRADE 7D DOLOMITE AND CHERT. FPELLETS ARE MAINLY COMPOSED OF COLLOPHANE AND ARE MOSTLY ABOUT 5 MM ACROSS. SOME PELLETS
ARE ENTIRELY COMPOSED OF DAHLLITE, BUT A FEW HAVE DAHLLITE ONLY ALONG THEIR MARGINAL BANDS, DEFOSITION OF PHOSPHATE 10
OK FLACE IN A COMPLEX SYSTEM OF RESTRICTED BASINS WITH EAST AND' WEST SHORE LINES, AND OPEM GEA IN THE NORTH. IT IS POSS
IBLE THAT THE HAZARAM DEFDSITS ARE A SOUTHERN EXTENSION OF THE CHINESE AND RUSSIAN DEPOSITS OF THE SAME AGE.

P eRibsitetiinisteititt]

agi =73-14043

author1=BHATTI, NARIS ALI,

year = 1972

title =INDICATORS FOR THE PHOSPHATE DEPDSITS

source =GEONEWS (PAK., GEOL. SURV.) VOL, 2, NO., 2, P, &7

index =PHOSPHATEHEXPLORATIONHORE GUIDES

bettitiedsivsteivitived

agi =72-22258
authori=BHATTI, NASIR ALI.
year = 1971

title =GEDLDGY AND PHOSPHATE RESOURCES OF A PART OF THE RED RIDGE BUADRANGLE, BONNEVILLE COUNTY, IDAHD
source =MASTER’S 1971

index =INAHOTAREAL GEDLOGY+HRONNEVILLE COUNTYHRED RIDGE QUADRANGLE+PHOSPHATEHUNITED STATESHRESOURCES
EfE et eeitareititiaties]

agi  =L-11
anthori=RIBAULT, H.
year = 1933

title =NOTE FRELIHINAIRE SUR UN MODE DE FORMATION POSSIBLE DES PHOSPHATES DINANTIENS DES PYRENEES
source =INT. GEOL. CONG., 19TH, ALGERIA, C. K. SEC. 11, FASC, 11, F. 185-190
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abstrct=PROPOSES A VOLCANIC ORIGIN FOR THE DINANTIEN (CARBONIFERQUS) PHOSPHATE DEPOSITS OF THE FRENCH FYRENEES., THE PHOSPHATIC
NDDULES ARE BELIEVED TO BE THE PRODUCT OF PRECIPITATION FROM SUBMARINE FUMAROLIC GASES AND DEFOSITION IN A& COLLOIDAL S5TA
TE,

index =VOLCANIC ORIGIN

prestidtrttipsitibtittet

agi  =69-06975

guthar1=BIDZHIYEY, R. A,

author2=KOROLEVA, N, K.

author3=50L0VYEVA, N, A,

year = 1948

title =PHOSFHORITES OF THE VDLZHIAN STAGE IN THE NORTH OF THE VERKHOYANSK TROUGH

source =LITOL, FOLEZ, ISKOF. HD. 2, P, 51-41, ILLUS. (INCL. SKETCH MAF)

lang =RU

absirct=NOTE, NDDULAR FHOSPHORITES ASSOCIATED WITH GLAUCONITES, P FROM DEEP OCEAN, PETROGRAPHIC AND CHEMICAL DATA, ORIGIN,
index =USSR+ECONOMIC GEDLDGY+PHOSPHATE+VERKHOYANSK TROUGH+JURASSICHVOLZHIANIGENESISHHINERAL DEFOSITS
bEteisetritettortiestii]

agi =5-214

author1=BIERMAN, L.W.

author2=LONG, 6.L,

year = 1981

title =ACUTE CORROSION IN A PHOSPHORIC ACIL PLANT PROCESSING CALCINED ORE

spurce =PHOSFHORUS FOTASSIUM, NO. 113, P, 32-34

presievietbbiiititeisitel

agi =69-05141

ﬂuthﬂf"I:BIGBTTEy G

author2=RORIFAS, G,

year = 1947

title =NEW DATA ON THE GEOLDGY OF THE BAKDUMA REGION, M’BOMOU FREFECTURE, CENTRAL AFRICAN REFUBLIC

source =CHRON, MINES VOL. 36, NO. 370, P, 43-4&, ILLUS. (INCL, GEOL. MAF 11500,000)

lopg  =FR

abstrct=NOTE, PRECAMBRIAN TILLITES AND DOLOMITES, TERTIARY FHOSPHATIC DEPDSITS, TYPE SECTIONS, TECTONICS, GEDMORPHOLOGY.
index =AFRICA+AREAL GEOLOGY+EAXOUMA REGIONIFHOSFHATE+TECTONICSSEDIMENTARY ROCKSHTILLITE+FETROLOGY+DOLOMITE
biddicbiteetbdreditiece

agi =74-32924

authorl=BIRCH, G, F.

year = 1973

title =UNCONSDLIDATED SEDIMENTS OFF THE CAPE WEST COAST

source =IN PROGRESS REPORTS FOR THE YEAR 1972, 5. AFR. NATL. COMM. DCEANDGR, RES. MAR. GEOL. PROGRAMME, TECH. REP. HO. 5, F. 48-
&6y ILLUS, (INCL, SKETCH MAPS)

abstrct=NOTE, INCLUDING GLAUCONITE- AND APATITE-RICH SEDIMENTS; USE OF ECHOSOUNDER CLASSIFICATION; SEA-FLODR PHOTOGRAPHS.
index =SEDIMENTS+PETROLOGYHCLASTICS+TERRIGENDUSTSANDHGLAUCONITIC SANDHGRAVELHMUIMCARBONATE SEDIMENTSHPHOSPHORITE+DISTRIBUTIONt
COLOR+COMPOSITIONYTEXTURES+ORGANIC MATERIALS4CARBONYCARBONATE+GLAUCONITE+APATITELITHOFACIES+CENDZDICHS0UTH AFRICATCONTI
NENTAL SHELF

btthicbovesettveiieteive]

agi =74-32939

authori=RIRCH, G. F.

year = 1974

title =PHOSPHORITE DEFGSITS OFF THE SOUTHWESTERN CAPE COAST ANDI THEIR RELATIONSHIF TO THE UNCONSOLIDATED SENIHENTS
source =IN PROGRESS REPORTS FOR THE YEAR 1973, 5. AFR. NATL. COMM, OCEANOGR. RES. MAR. GEDL. PRDGRAMME, TECH. REP. NO. &, P, 16-
23, TLLUS, C(INCL. SKETCH MAPS)

index =50UTH AFRICA+OCEANDGRAPHY+SEDIMENTSICONTINENTAL SHELFHCAPE PROVINCEFATLANTIC OCEANSCHILDS BANKICAPE CANYONCAPE POINT V
ALLEYHCHEMICALLY PRECIFITATED SEDIMENTS+PHOSPHORITE+ABUNIANCE+DISTRIBUTIONICLASSIFICATION+FERRUGINGUS FHOSFHORITE
ptibiebeeidsttstbesesiitl

agi =77-11121

authori=BIRCH, G, F.

year = 1975

title =A PRELIMINARY REPORT ON TWO GEOCHEMICAL STUDIES

source =FROGRESS REFORT FOR THE YEAR 1974 CAPE TOWN, UNIV., DEF, GEOL., MAR. GEOL, FROGRAMME, TECH., REF., NO. 7, P, 37-45
index =50UTH AFRICAHGEOCHEMISTRY{SEDIMENTSICAPE TORNIAGULHAS BANK+COMPOSITIONHGLAUCONITEHPHOSPHORITESF INE-GRAINEDHTRACE ELEREN
TSHPFARTITIONINGHAFRICA

peedtiteisetitsititasits
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agi  =R-93
authori=BIRCH, 5. F.
year = 1977

title =BURFICIAL SEDIMENTS ON THE CONTINENTAL MARGIN OFF THE WEST COAST OF S0UTH AFRICA
source =MARINE GEOL. V. 23, NO. 4, F. 305-337
abstrct=AES. A COMBINATION OF CLIMATIC AND OCEANIC FACTORS HAS RESULTED IN SLOW SEDIMENTATION RATES ON THE CONTINENTAL SHELF OFF
THE WEST COAST OF SOUTH AFRICA SINCE TERTIARY TINES., THIS HAS ENABLED A STUDY TO BE MADE OF THE RESIDUAL LATE TERTIARY
y RELICT PLEISTOCENE AND HOLOCENE SEDIMENTS.  SEDIMENTS ON THE CONTINENTAL SHELF FORM ROUGH BELTS PARALLEL TO THE COA
§T. HOST OF THE COARSE SEDIMENT I8 COMFINEL TO THE LITTORAL ZONE AND HOLOCENE MUD IS CONCENTRATED' AT THE BASE OF A ROCK
Y NEARSHORE PLATFORM. A VENEER OF GUATERMNARY QUARTZITE SANDS SEAWARD OF THE RECENT MUD BELT WEDGES QUT ONTO A TERTIARY
EROSION SURFACE ON THE MID SHELF. RESIDUAL GLAUCONITE AND PHOSFHORITE SANIS DERIVED BY EROSION DURING TERTIARY SEA-LEVE
L FLUCTUATIONS COVER LARGE PARTS OF THE MID SHELF IN THE S0UTH. MODST OF THE SLOPE AND PARTS OF THE OUTER SHELF IN THE N
ORTH ARE DRAPED BY RECENT FORAMINIFERALL AND COCCOLITHOPHOID DEBRIS.
index =OCEANOGRAPHY+CONTINENTAL_MARGININUNCOMSOLIDATED SEDIMENTHAGE+LITHOLOGY+DISTRIBUT ION+GLAUCONITEFHOSPHORITEFSOUTH_ATLANT
IC_OCEANYUNIV. OF CAPE_TOWNHUNION_OF SCUTH_AFRICA
bednssrtatettittetsatids

agi  =0-51
authorl=BIRCH, G. F.
year = 1978

title =PENECONTEMPORANEOUS PHOSPHATIZATION RBY REPLACEMENT AND' PRECIPITATION MECHANISMS ON THE WESTERN MARGIN OF SOUTHERM AFRICA
source =TECH. REFT. NO. 10, JT GEOL, SURVEY/UNIV. CAPETOWN, P. 112-127

jtedeteittttittcettviiiss

agi =79-11425

author1=RIRCH, G. F.

year = 1979

title =THE NATURE AND ORIGIN OF MIXED APATITE/GLAUCONITE PELLETS FROM THE CONTINENTAL SHELF OFF SDUTH AFRICA

source =MAR, GECL. VOLUME 29  NO. 1-4 PAGES 313-334

index =50UTH AFRICA+DCEANOGRAFHY+SEDIMENTSHCOMPOSITIONHMINERAL COMPOSITIONSDIAGENESISHMATERTALSHPELLETS+MINERALSHOCCURRENCESCD
EXISTING MINERALSHAFRICACONTINENTAL SHELFHAPATITE+PHOSPHATESHGLAUCONITE4SHEET SILICATESHSILICATESHFHOSPHATIZATIONAGLAUC
DNITIZATION

petteeitiestiveetietitiiy

agi =§-392
authori=BIRCH, 6, F.
year = 1979

title =THE ASSOCIATION OF GLAUCONITE AND AFATITE MINERALS IN PHOSPHATIC ROCKS FROM THE SOUTH AFRICAN COMTINENTAL MARGIN
saurce =TRANS. GEDL., 50C. S. ﬂFRo; ¥, 82; NO. 1; P, 43-53
bietieteitatibiitetsetit

agi =[-393
ﬂUthOF1=BXECHy 6. F.
year = 1979

title =PHOSPHORITE PELLETS AND ROCK FROM THE WESTERN CONTINENTAL MARGIN AND ADJACENT COASTAL TERRACE OF SODUTH AFRICA
source =MAR, GEOL., 33(1]2)1 Py 91-117
btesiteetittitiottetitit]

agl  =5-40
authori=BIRCH, G. F.
year = 1980

title =A MODEL OF FENECONTEMPORANEOUS PHOSPHATIZATION BY DIAGENETIC AND AUTHIGENIC MECHANISHMS FROM THE WESTERN MARGIN OF SDUTHE
RN AFRICA

source =IN, BENTOR, Y. K., ED., MARINE PHOSPHORITES--GEOCHEMISTRY, OCCURRENCE, GENESIS , SOC. ECOM, PALEON. MINERAL. SPEC, PUB.
NO. 29, P. 79-100

abstrct=ABS, INITIAL INVESTIGATIONS ON MARINE FHOSPHATES LED TO CONTROVERSY AS 70 WHETHER MINERALIZATION WAS BY A PROCESS OF REF
LACEMENT OR PRECIPITATION, LATER RESEARCH PROVIDED THEDRETICAL AND FIELD EVIDENCE FOR BOTH MECHANISHS. A MODEL OF PENE
CONTENPORANEOUS PHOSPHATIZATION INVOLVING DIAGENETIC AND AUTHIGENIC FROCESSES HAS BEEN BASED ON A DETAILED PETROLOGICAL

ANt ELECTRON MICROFROBE INVESTIGATION OF SEVERAL PHOSFHATIC VARIETIES OCCURRING ON THE CONTINENTAL MARGINS OF SOUTHERN A

FRICA. AUTHIGENIC PHOSPHORITE OCCURS AS PELLETS MAINLY OM THE MIDDLE SHELF OFF SOUTH WEST AFRICA, WHEREAS AUTHIGENICALL
Y-FORMED' ROCK HAS BEEN RECOVERED FROM ONLY A FEW ISOLATED' LDCALITIES OM THE WESTERN MARGIN OF SOUTHERN AFRICA. HOWEVER,
EXTENSIVE AREAS OF THE CONTINENTAL SHELF IN THE SOUTH ARE MANTLED BY A THIN CAPPING OF PHOSPHATE-RICH ROCK WHICH FORNED
DIAGENETICALLY BY REPLACEMENT DF CALCAREOUS SEDIMENT OM AN DFEN SHELF. AUTHIGENIL PHOSFHATE DEFOSITS FORM IN SHALLD

W EMBAYMENTS OR LAGOONS WHERE HIGH BIDLOGICAL FRODUCTIVITY 15 MAINTAINED BY INTENSE WIND-INDUCED UPWELLING OF NUTRIENT-R

ICH WATER. THE BOTTOM SEDIMENTS ARE MARKEDLY EMNRICHED IN F BY DECAY OF VAST GUANTITIES OF SILICEOUS FHYTOFLANKTON. APA

TITE IS PRECIFITATED DIRECTLY FROM THE WATER COLUMN FORMING LAYERED OR MASSIVE PHOSPHATIC ROCKS OR INTERSTITIALLY TO PRD
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DUCE PHOSPHATE-RICH PACKSTONES. PHOSPHATE PELLETS GROW BY ACCRETION, WITH OR WITHOUT NUCLEI, AT THE WATER/SEDIMENT INTE
RFACE, WHEREAS FRAGHMENTATION DURING PERIODIC STORMS GENERATES GRANULAR MATERIAL. SOLAR HEATING IN THE SHALLOW, RESTRICT
ED ENYIRONMENT GREATLY FACILITATES PRECIPITATION, DIFFUSE, SUBSURFACE UPWELLING ASSOCIATED WITH THE ZOME OF DIVERGENCE
ON THE OUTER SHELF RESULTS IM A LOMER NUTRIENT CONTRIEUTION TG THE WATER BODY AND THUS BIOLOGICAL ACTIVITY IS LESS INTEN

SE THAN IH THE NEARSHORE REGIOM, INSUFFICIENT P IS RELEASED BY DECAY OF CALCAREOUS ZDOPLANKTOMN OM THE OPEN SHELF FOR TH
E FRECIFITATION OF APATITE, BUT LIME MUD IS REPLACED BY CALCIUM FHOSPHATE IN THE SOLAR-HEATED SHOALING WATERS OF A P-RIC

H TRANSGRESSIVE SEA, THROUGH THIS FROCESS ALL THE COMPONENTS OF THE BOTTOM SEDINENT ARE LITHIFIED INTO A HEAR-CONTINUOU
5 CAFPING OF PHOSPHATE-RICH ROCK, THE COMPOSITION OF WHICH YARIES ACCORIING T THE FREVAILING SERIMENTOLOGICAL ENVIRONME
NT,

btedsrpeitotistitsetitify

agi  =T-03
author1=BIRCH, G.F.
year = 1977

title =PHOSPHORITES FROM THE SALDANHA BAY REGION

source =IN, FROC, OF RESEARCH IN THE NATURAL SCIENCES AT SALDANHA BAY AND LANGEEAAN LAGODN, ROYAL S0C. 50, AFRICA, TRANSACTIONS,
Yo 42, PT. 3-4y P, 223-240 (INCL. AFRIKAANS SUMMMARY), (INCL, 2 TABLES, GEOL. SK MAFS)

btodttioctotiptitereattt

agi  =R-%4
author1=BIRCH, GAVIN F.
year = 1979

title =PHOSFHATIC ROCKS OM THE WESTERN MARGIN OF SOUTH AFRICA

source =J, OF SEDIMENT. PETROL., V. 49, NO. i, F. 93-110,

indeyx =HARINE GEDLOGY

Eveteistttieioiibbetessd

agi =77-13433

authori=RISHOF, J. K, B,

author2=EIMOND, J. M.

author3=KETTEN, B,

author4=BACON, H. P.

year = 1975

title =THE CHEMISTRY OF PARTICULATE MATTER COLLECTED BY LARGE VOLUME IN SITU FILTRATION OF THE SURFACE 400M AT 2 DEGREES Ny 9 D
EGREES ¥ IN THE ATLANTIC ODCEAN, [AES.]

source =VOLUME 56 NO. 12 FALL ANNUAL MEETING EOS (AM, GEOPHYS, UNION, TRANS.) PAGES 1001

index =ATLANTIC OCEAN‘GEOCHEMISTRY+SEA WATERTEQUATORIAL+SODIUMIPOTASSIUMEMAGNESTUMICALCIUMESTRONTIUMSIRONSILICONSORGANIC CARE
ON4NITROGEN+PHOSPHORUSHRERYLL TUN4RISMUTHHLEATHPOLONTUMIGENESTSHARUNDANCE4DISTRIBUTION

pettetipeiveititiateiated

agi =72-33342

authori=BJANEA, ZAMEYN

‘l‘lthDTA;:ILINy A W

year = 1970

title =DISTRIBUTION OF PHOSFHORITE DEPOSITS IN NORTHERN HONGOLIA

source =PRZEGL, GEOL. VOL. 18, NO. 11, P, S11-512, GEOL. SKETCH MAFS

lang =PO

indey; =HONGOLIAECONDMIC GEDLOBY4$PHOSPHATE +KHUBSUGUL +ASTA+PHOSPHORITE4DISTRIBUTION4GENESISHSTRUCTUREFSERTHENTARY ROCKSHCHENICA
LLY FRECIFITATED ROCKS

bibpitteteieestbifiseiitl

agi =1-9
authori=BLACK, C. 4.
year = 1943

title =PHOSPHATE FIXATION OF KADLINITE AND OTHER CLAYS AS AFFECTED BY PH, PHOSPHATE CONCENTRATION, AND TINE OF CONTACT
source =501IL S5CI. 50C. AH. PROC., ¥, 7, F. 132-137
bitptesttesitbetittistit]

agi =RK-95
author1=BLACK, DOUGLAS F. E.
year = 19464

title =GEDLOGY OF THE VERSAILLES QUABRANGLE KENTUCKY

source =U.5, GEOL, SURVEY BEOL. QUALI, MAP GB-323, SCALE 1:24,000,
piedtetetigitbtitpetiting

agi =469-22075

authori=BLACKEURN, G,

author2=TAYLOR, R. ¥
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year = 1949

title =LIMESTONES AND RED SDILS OF BERMUDA

source =GEOL, SOC. AMER., BULL. VOL. 80, NO. 8, F. 1595-1597

abstrct=NOTE, PHOSPHATIC RED CLAY SOILS OVERLYING RELATIVELY PURE LIMESTONE, DERIVATION BY WEATHERING 0OF IMPURE LIMESTONE CONTAI
NING VOLCANIC MINERALS, GUANC SOURCE OF FHOSPHATE.

index =BERMUDA4SDILS+REGIONAL +HINERAL DATA4CLAY MINERALS+GENESIS+COMPOSITIONAPHOSPHATE+PHOSPHATESHUEATHERINGHLIMESTONERED CLA
Y SOILS+SEDIMENTARY ROCKStALTERATIONHCLAY MINERALOGY+AREAL STUDIES

peibetteitbiteeeiteeiied

agi =70-26340

authori=BLACKEURN, G.

QuthOTL=ThYLORy Re He

year = 1970

title =LIMESTONES AND RED SOILS OF BERMUDA; REPLY

source =GEOL. SOC, AM., BULL. VOL. Bi, NO. 8, P, 2525-25245

index =BERMUDA+SOILSHREGIONAL+MINERAL DIATAHCLAY MINERALSIGENESIS+COMPOSITIONPHOSPHATE+PHOSPHATES+WEATHERING+LIMESTONEHRED CLA
Y SOILSHSEDIMENTARY ROCKSHALTERATION+CLAY MINERALOGY+AREAL STUDIES

peeetiiitiptitseeeieiisiy

agi =623
author1=BLACKWELDER, E.
year = 1915

title =DRIGIN OF THE ROCKY MOUNTAIN PHOSPHATE DEPOSITS CABS.]
source =GEOL, 50C. OF AW, BULL., V. 26, F. 100-101
biietisttssitteiitetirit]

agi  =L-12
author1=RLACKWELDER, E.
year = 1914

title =THE GEOLOGIC ROLE OF PHOSPHORUS

source =AM. J. SCIO; SER. 4; Y, 42; P, 285-298
index =GEDLOGIC_CYCLE
ftrbtieetertediiteeites]

agi =G-24
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BGA, SIDI DAOUI, MERAA EL AMRECH...) AND OF THE GANNTOUR {YOUSSOUFIA, BENGUERIR, TESSAQUT...). THE MAIN FEATURES OF

THE PHOSPHATE SEDIMENTATION IN THIS GULF, VERY BRIEFLY RECALLED, BECOME OF FARTICULAR INTEREST IF THE PALEDHORPHOLOGY OF
THE BASIN AMD ITS INFLUENCE ON THE EXISTENCE, ABUNDANCE OR INHIBITION OF THE DEROSITING PHOSPHATE ARE CONSILERED. FHOS

FHATE ESPECIALLY SETTLES IN HDLLOWS IN THE CASE OF A REGULAR TROUGH; IN THE CASE OF A VERY LEVEL BASIN, IH THE WHOLE BAS

IN, AND FINALLY WHEN AN UPLIFT INDIVIDUALIZES, IT FRODUCES A MARKED POLARITY OF THE PHOSPHATE SEDTMENTATION! NON-EXISTEN

T OR NOT VERY HUCH CONCENTRATED' TOWARDS THE ZONES OF APERTURE IN THE FOREPART OF THE UPLIFT ANDi, ON THE CONTRARY, HUCH B

ETTER INDIVIDUALIZED AND' RICHER RACKWARDS. ON THE TOP OF THE UPLIFT ITSELF, THE RELATIVE SHOAL/TROUGH HOTION CAN BE MOD

ERATE OR ACCENTUATED AND' S0 SEEMS TO INDUCE THE PRESENCE OR THE LACK DF FHOSFHATE.

pEdittivetedtettitistone

aqi =5-4R

authori=B0UJG, A.

mlthDY‘Q:FﬁYEp B

authord=GI0T, B,

author4=LUCAS, J.

year = 1980

title =THE EARLY EDGCENE OF THE LAKE OF GUIERS (WESTERN SENEGAL)--REFLECTIONS 0¥ SOME CHARACTERISTICS OF FHOSPHATE SEDIMEMNTATION
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IN SENEGAL
source =IN, BENTOR, Y. K., ED., MARINE PHOSFHORITES--GEDCHEMISTRY. OCCURRRENCE,GENESIS, S0C. ECON. PALEON, MINERAL. SPEC. PUR, N
0. 29, B, 207-213
abstrct=ARS. A STULY OF CORES FROM DRILLINGS OM THE ANTICLINAL STRUCTURE OF THE LAKE OF GUIERS SHOWS A TRANSITION FRON A FALEDCE

NE SEGUENCE DEPOSITED IN AN OPEN ENVIRONMENT WHICH BECOMES OPEN AGAIN ONLY AT THE TOP OF THE SEGUENCE. STMULTANEOUSLY, M
ONTMORILLONITE, THE ONLY CLAY MINERAL PRESENT IN THE PALEOCENE SECTION, IS REPLACED HIGHER UF KY PALYGORSKITE (ATTAPULGI

TE), AN EVOLUTION COMMON IN PHOSPHATIC DEFDSITS. MINERALIZATION OF A MARKED LENTICULAR CHARACTER IS INITIATED UNDER
CONFINED CONDITIONS WHICH CHANGE IN THE LUTETIAN TO AN OPEM PALEO-ENVIRONMENT IN WHICH THE VARIODUS DEPOSITS OF THE TAIBA
-THIES REGION FARTHER SOUTH WERE LEROSITEL.

index =STRUCTURAL_GEDLOGY

b3t sei eIttt iipitedel

agi  =5-330

authorl=R0UJ0, A

author2=5AL VAN, H.

year = 1982

title =GEDLOGIE DES GITES MINERAUX MARDCAINS

sgurce =IN, FHOSPHATES, NOTES ET MEM. SERV, GEOL. MAROC, 2B ED., V. III (IN PRESS)

pebgbietebdtoteeiteeieit

agi =5-331
authori=R0UJ0, A,
year = 1982

title =LES PHOSFHATES SDUS-MARINS: LE PRESENT ET LAVENIR

source =COMVEGNO SUIFLACERS MARINI, TRIESTE, JUNE 26-27, 1980 (IN FRESS)

besdtittitttiseaseiasit

ngi  =H-408

author1=ROUJD, ARMAND

year = 1974

title =CONTRIBUTION & L/ETUDE GEOLOGIRUE DU GISEMENT DE PHOSPHATE CRETACE-EDCENE DES GANNTOUR (MAROC OCCIDENTAL)
source =PH.D. THESIS,AQ-CNRS-7897, LOUIS FASTEUR NAT’L UNIV., STRASHOURG, F. 1-445

bEpbesdbeediibotigtiteise

agi =49-15857

author1=BOUJ0, ARMAND.

year = 1948

title =NEW DATA ON CRETACEQUS AND EOCENE PHOSFHATIC SEDIMENTS FROM THE GANNTOUR DEPOSIT

spurce =HMORDCCO, SERV. GEOL,, NOTES MEM. MO, 211 {NOTES, VOL. 28), P, 7-15, ILLUS. {INCL. HAPS)

lang  =FR

abstrct=NOTE. TYPE LITHOLOGIC SECTION, LATERAL FACIES VARIATIONS, FAUNAL ASSEMBLAGES, MAESTRICHTIAN-LUTETIAN, MDROCCO.
index =MOROCCOHSTRATIGRAFHY+CRETACEQUSHTERTIARY+MAESTRICHTIAN-LUTETIANGANNTOURESEDIHENTARY ROCKSHPHOSPHATE ROCKSHAGE+MAESTRIC
HYTAN+PALEONTOLOGYHFAUNAL ASSEMBLAGESHPALEOCENE-LUTETIAN

ptittitttebterestiretipel

agi  =N-18
authori=ROUREAU, ED.
year = 1951

title =PTEROCARPOXYLON ARAMBOURGII N, GEM., N, 5F,, BOIS SILICIFIE DE LEGUMINDSEAE PAPILIDNEAE DECOUVERT DANS LES FHOSPHATES YP
RESIENS DE KHOURIBGA (MAROC)

source =BULL, MUS. NAT. HIST. NATUR” PﬁRISy 2E SERU 1. 231 N, 51 + S52-557

peiiteretitdisesebteets

agi = -112
author1=ROURROUILH-LE JAN, F.
year = 1979

title =PHOSPHATES, BAUXITIC FORMATIONS AND DOLOMITIC KARSTS OF THE CENTRAL AND SOUTHWEST PACIFIC ISLAMDS
source =PMAPER PRESENTED AT THE COMFARATIVE GEOLDGY OF PHOSPHATE AND OIL DEFOSITS CONFERENCE HELD AT ORLEANS, FRANCE ON NOV. &-7,
1979 {IN FRERCH)
abstrct=AES. (TRANSLATED BY R. SHELDION) PHOSFHATES EXPLOITEL FROM THE ISLANDS AND ISLETS OF THE PACIFIC OR INDIAN OCEANS ARE CL
ASSICALLY CONSIDERED AS FORMING FROM THE ACTION OF MARINE BIRD GUAND ON LIMESTONE. THE STUDY OF NAURU FHOSPHATES (CENTR
AL PACIFIC) SHOWS A VERY LARGE RANGE OF SEDIMENTOLOGIC FACIES OF HIGH TO LDW ENERGY, FROM CORAL REEF ENVIRONMENT TO SUPR
ATIDAL EMVIRONMENT TO PISOLITHS, MOVABLE, IT FILLS AND FOSSILIZES UNDER MANY METERS OF THICKNESS A KARST, ATTACKING A D
OLOMITIC PLATFORM CARBONATE. THE ANALYSIS DF OTHER ISLANDS OF THE SW PACIFIC SHOWS THAT THE PRESENT FHOSPHATIC COVERING
CAN OCCUR WITH A BAUXITIC SOIL OR PHOSPHATO-BAUXITIC (SALOMON, LAYAUTR...). GEOCHEMICAL ANALYSIS OF THE DIFFERENT SOIL
5 COVERING THE EMERGENT KARSTIC PLATFORMS SHOWS A VERY STRONG ANALOGY BETWEEN THE SOILS AND THE OUTCROPS OF BASALTS IN C
ERTAIN OF THESE ISLANDS, BASALTS WHICH SHOW PREVIOUSLY & VERY HIGH CONTENT OF MAGNESIUM, PHOSFHATE, IRON AND ALUNINUM WI
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TH TRACES OF TITANIUM AND MANGANESE, ALL SURSTANCES WHICH ONE FINDS OCCURRING IN THE SOILS AND IN THE SUBJACENT CAREONAT
E SEDIMENTS. THUS, THE RECENT BAUXITIC SOILS SEEM TO RESULT FROM THE PEDOLOGIC MATURATION OF VOLCANIC MATERIAL, ASH, FU
MICE OR TEPHRA UNDER A EBUATORIAL TROPICAL CLIMATE AND UNCER A SHADE FOREST,

Etieeebeeieibtiteiiiitd

agi  =0-447
authorisEOURRAUILH-LE JAN, F.
year = 1979

title =PHOSFHATES, BAUXITIC FORMATICNS AND DOLOMITIC KARSTS OF THE CENTRAL AND' SOUTHWEST PACIFIC ISLANIS
source =IN, PROC., INT‘L COLLOGUIM ON COMPARATIVE GEDLOGY OF PHOSPHATE AND FETROLEUM DEF(SITS, BUR. DE RECHERCHES GEOL, ET MINIE
RE, DOC, ERGM ND, 24
abstrct=ARS, THE PHOSFHATES WORKED ON THE ISLANDS AND SMALL ISLANDS IN THE PACIFIC AND INDIAN OCEANS ARE CLASSICALLY CONSIDERED
AS THE RESULT OF SEA BIRDS GUAND ACTION ON LIMESTONES. HOWEVER, THE NAURU PHOSFHATE SHOW VARIOUS SELIMENTOLOGICAL FACI
ES, FROM HIGH 7O LOW ENERGY, WHICH FILLED UP AND FOSSILIZED, ON SEVERAL METERS THICK. A KARST WHICH HAS ATTACKED A DDLOM
ITIC PLATFORM. ON OTHER ISLANDS THIS PHOSPHATE ELANKET IS REPLACED RY A BAUXITIC OR PHOSPHATO BAUXITIC SGIL (SOLOMON IS
+» LOYALTY I5.) WHICH COMES FROM THE PEDOLOGIC MATURATION OF VOLCANIC MATERIALS, CINGERS, PUMICES, UNDER A TROPICAL AND
EQUATORIAL CLIMATE, WITH AN EQUATORIAL FOREST. A REWORKING, WITH EXCLUSIVE SORTING OF THE PHOSPHATE IONS COMING FROM TH
ESE ALREADY ENRICHED S0ILS, COULD HAVE OCCURREL THROUGH A TRAMSGRESSION (MAY BE IN THE SAME TIME WITH AN UPHELLING PHENO
MENON) WHICH HAS PROVOKED THE DESTRUCTION, TRANSPORT AND TRAPPING OF PHOSPHATIZED MATERIAL ON KARSTIFIED AND DOLOMITIZED
PLATFORMS WHICH ARE EXCELLENT RESERVOIRS FOR QILS IN OTHER PACIFIC AREAS.
index =DIAGENESIS
bEtetettissiretitdeetss

agi  =R-105
author1=BOUTHELL, J. .
year = 1907

title =5STRATIGRAPHY AND STRUCTURE OF THE FARK CITY MINING DISTRICT, UTAH

source =J. GEOL” Y, 15; NO. 51 Py 434-458.

frédestetodeiesitisdesss

agi =77-41098

authori=BOUYSSE, L.

awthor2=LE LANN, F.

year = 1975

title =ROLE OF MARINE COPROLITES IN THE MINERALIZATION PROCESS

source =VOLUME 281 N3. 1 ACAD, SCI. (PARIS), C. R., SER. It PAGES 29-32

lang =FR

index =ATLANTIC DCEANtOCEANDGRAFHYHSEDIMENTS4CELTIC SEA+CLASTIC SEDIMENTS+NONTERRIGENOUS+ODZE4FOSSILIFEROUS SEDIMENTSH+COPROLIT
ESHHARINE ENVIRONMENTHCONTINENTAL SHELFHEFFECTS+MINERALIZATION+RIOCHEMISTRY4CHEMICAL COMPOSITIONHPHOSPHORUSHTRACE ELEMEN
T5+0CCURRENCE

eIt titivttttiitissvesss

agi  =6-25
author1=BOWEN, C. F.
year = 1918

title =PHOSFHATIC DIL SHALE NEAR DELL AND DILLON, BEAVERHEAD COUNTY, MONTANA

source =U. 5, GEOL. SURVEY BULL. 481, P, 315-380

petsdedtieiititttfetiy

agi  =72-26303

authori=ROWEN, RICHARE L.

year = 1972

title =CONTINENTAL SHELF PHOSPHATES, ONE ANSWER TO FUTURE NEEDS

source =IN OFFSHORE TECHNOLOGY CONFERENCE, FOURTH ANNUAL, PREFRINTS, VOL. 2, P. 399-404, OFFSHORE TECH. CONF. DALLAS

index =PHOSPHATE+RESRURCESHCONTINENTAL SHELF+FDSSIBILITIESHGLOBAL+ECONGMIC GEDLOGY4SEDIMENTS4CHEMICALLY PRECIPITATED SEDIMENTS

fitieisesisirtttietists]

agi =77-13420

authori=BOWSER, C. 4

author2=CALLENDER, E.

author3=BOATHAN, C.

authord=HURRAY, J. W.

year = 1979

title =PRELIMINARY MEASUREMENTS OF PORE FLUIL CHEMISTRY FRDM MANGANESE NODULE-RICH SEDIMENTS OF THE EASTERN ERUATORIAL PACIFIC;
NUTRIENTS AND DISSOLVED OXYGEN, [ARS.]

source =VOLUME 56 NO, 12 FALL ANNUAL MEETING EOS (AM. GEDPHYS. UNION, TRANS.) PAGES 999

index =FACIFIC OCEANHOCEANOGRAFHYHNODULESHSEDINENTSHEAST tEGUATORIAL $MANGANESE +GENESISHFROCESSESARIAGENESIS +GEDCHEMISTRY+PORE U
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ATERISILICATAMMONIAPHOSPHATE+OXYGEN
rtetiseeditttiistiites

agi  =8-57
QUthUT1=BUYBy B W
yeap = 1976

title =PHOSPHATE: NO. 33

spurce =IN, CANADIAN MINERALS YEARBOOK, 1973, CANADA, DEPT. OF ENERGY, MINES AND RESOUR., CAT. NO. M38-5125, PUBL, CENTRE, DEFT,
OF SUPPLY AND SERV., OTTAUA

betteibstistteteetitette]

agi  =6-24
author1=B0YL, B, W,
vear = 1958

title =0BSERVATIONS OM THE PHOSPHORIA RESERVOIR ROCK, COTTONWOOD CREEX FIELD, WASHAKIE COUNTY, WYOMING
source =INy, AM. ASSOC. FETROL. GEOL., ROCKY MTN SECT,, GEOL. RECORD, APR., F. 43-53, ILLUS. INCL, GEOL, SKETCH H&F
predtedteibersdteteetests

agi  =6-28

authori=ROYD, 0. W,

GUthQPL=HﬁUGHﬁNy E, K.

year = 1971

title =PERWIAN-TRIASSIC BOUNDARY IN THE MIDDLE ROCKY MOUNTAINS [AES,]
source =CANADIAN PET. GEOL, BULL., V. 19, NO, 2, P, 319-320
bedteteetidirpteedeettsed

agi  =R-107

QuthDTi=BOYBr B ¥

author?=NEWELL, N, I

year = 1972

title =TAPHDNOMY AND DIAGENESIS OF & PERMIAN FOSSIL ASSEMBLAGE FROM WYDMING
source =J. OF PALENTOL., ¥, 44, ND, 1, P. 1-14,

beetitteibitetettrietes

agi  =6-27

authori=ROYD, 0. W,

author2=MAUGHAN, E. K,

year = 1972

title =PERMIAN-TRIASSIC BOUNDARY IN THE WIDDLE ROCKY HMOUNTAINS

source =CANADIAN PET. GEOL. EULL., V, 20, ND, 4, F, 474-6%9
preseittebeisideisitfvesi

agi =R-1064
authorl=B0YD, D, W,
year = 1975

title =FENESTRAL FABRIC IN FERMIAN CARBONATES OF THE BIGHORN BASIN, WYOMING

spurce =THENTY-SEVENTH ANN. FIELD CONF,, WY, GEOL. ASSN, GUIDEROOK, F, 101-104,
itttetetibiistteistitt

agi  =B-314
author1=R0YD, DY,
year = 1971

title =PERMIAN-TRIASSIC BOUNDARY IN THE HIDDLE ROCKY MOUNTAINS, [ABS.]

source =IN, PROG, WITH ABSTRACTS, INTERNATL FERWIAN-TRIASSIC CONF,, AUG. 23-28, CALGARY, ALBERTA, CANADA, P, 319-320
KRERREE KRR ARERRRR IR

gl =73-19732

authori=ROYER, FRANCDIS

author2=KRYLATOV, SERGE

author3=5TOPPEL, DIETER,

year = 1974

title =DEMONSTRATION OF THE NON-EXISTENCE OF A STRATIGRAFHICAL BREAK AT THE BASE OF THE LYDITES WITH PHOSPHATIC MDIULES OF THE
DINANTIAN IN THE PYRENEES AND IN THE MONTAGNE NDIRE; FRANCE, SPAIN

source =GER,, BUNDESANST. BODENFORSCH, GEOL. LANDESAEMT., GEOL, JAHRE,, REIME B D, 9, 60 P, (INCL. ENGL., GER, SUM.), ILLUS, (I
NCL. GEOL. SKETCH MAF)

lang =FR

index =PALEDZOICHEUROFE4FRANCEHSPAINHLITHOSTRATIGRAPHY +UNCONF ORMITIESHOSTRACODA+CONDLONT S+PALEOECOLOGY +TRANSGRESSION+EDUNDARY+
DEVONIAN+CARBONIFERGUSHIINANTIANSEDTHENTARY ROCKSHCHEMICALLY PRECIFITATED ROCKS+LYDITE+FETROLOGY+UPFER PALEQZOICHROIULE
SAFHOSFHATELOCD
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EESd 33 8b8 b bitetioest

agi =78-234612

authorl=ROYLE, E.

year = 1977

title =UARIATIONS IN THE CHEMICAL COMPOSITION OF MARINE SEDIMENTS OVER THE LAST 40,000 YEARS, [AKS.]

spurce =E0S (AM, GEDPHYS. UNION, TRANS.) VOLUME 58 NO, 6 PAGES 421

abstrct=ARS, 160 SAMFLES FROM 14 DATED LAMONT PISTON CORES HAVE BEEN ANALYZED FOR MAJOR AND SELECTED MINDR ELEMENTS (SI, AL, MG
CAy NA, K, FE, MM, TI, Py AND SR.) THREE CORES FROM THE EQUATORIAL PACIFIC DISPLAY VARIATIONS OF A FACTDR OF TWO IN 51
/8L TWO OF THESE HAVE HIGHER SI/AL RATIDS DURING THE GLACIAL PERIODD THAM AT PRESENT WHILE THE THIRD' CORE SHOBED THE OFP
DSITE TREND. THESE VARIATIONS IN THE EIOGENIC SILICA/CLAY RATIC CAN BE EXPLAINED BY & CHANGE IN FRODUCTIVITY PATTERNS
RELATED! 70 A SLIGHT SOUTHWARD SHIFT OF THE METEOROLOGICAL EBUATOR IURING THE GLACIAL PERIOD, ALTHOUGH THE HYPOTHESIZED I
NCREASE IN UPWELLING INTENSITY DURING THE GLACIAL TIMES MAY HAVE AN EFFECT ALSD, IN THE NNORTHWEST PACIFIC 3 CORES SHOW
# DOWNCORE INCREASE IN MG/AL WMICH ARE CONSISTENT WITH THE SHIFT IN CHLORITE/KAOLINITE RATIDS DRSERVED ELSEWHERE. MN/A
L ANI: P/AL VARY BY UP TO A FACTOR OF FIVE; SR/CA SHOWS MINOR VARIATIONS WHICH K/AL, FE/AL, AND TIZAL SHOW NO SIGNIFICANC
E

index =PACIFIC OCEAN+STRATIGRAPHY+RUATERNARY4PALEOCL IMATGLOGY +SERIMENTSHCOMPOSITIONSCHENICAL COMPOSITIONHMARINE ENVIRONMENTCE
HOZOICHVARTATIONSHGEOCHEMISTRY HHMAJOR ELEMENTSHMINDR ELEMENTS4HSILICONFALUMINUMAHAGRESTUMICALCIUMFSODIUNHPOTASSIUNE IRONIHA
HGANESE

Edeipatsdiaeideiittttsiag

agi  =5-215

authori=BRAIFORT, J.M,

author2=TAYLOR, F..J,

year = 1980

title =NEW ZEALAND REGIDN: REACTIVE PHOSPHORUS (DCTOBER-APRILY SURFACE

source =MISC. SER. N.Z. DCEANDGR. INST., NO. 46, MAP, SCALE OF 116 000 000

ptdeitesetiteiitttitstidi

agi =011
authori=ERABLEY, W, H.
year = 1945

title =COPROLITES FROM THE BRIDGES FORMATION OF WYOMING; THEIR COMPOSITION AND HICRO-ORGANISH
source =AM. J. SCI. 244, P, 215~
piitestiiedritestiseeass

agi =5-429
author1=BRAGINSKY, 5.M., ET AL
year = 1980

title =UPPER SILURIAN PHOSPHATE-BEARING SEDIMENTS OF THE DBDOL-URUSHINSK AREA
source =IN, ZININ, S.5., ED., PHOSPHATES OF THE FAR EART, VLARIVOSTOK: FAR EAST CENTRE, ACAD. OF S5CI., USSR, P. 117-120
pridtiteitpetisittiseitt

agi =R-108
ﬂuthﬂ?1=HRAITHHﬁITEy £+ J+ R
year = 1948

title =DIABENESIS OF FHOSPHATIC CARBONATE ROCKS ON REMIRE, AMIRANTES, INDIAN DCEAN
source =J, SEN. PETROL. 38, ND. 4, F. 1194-1212,

index =0CEANOGRAFHY+PHOSPHORUSIGENESISHHINERALDGY .

bireeeidistpititisssivedy

agi =§-117
nuthori=ERAITHWAITE, C.J.R.
vear = 1980

title =THE PETROLOGY OF QOLITIC PHOSPHORITES FROM ESPRIT (ALDABRA), WESTERN INLIAN OCEAN
source =PHIL, TRANS. R. SCC. LOND;; PART R. B;or v, 288; o, 1 32, F. 511-543
abstrct=ARS, THE ISLAND OF ESPRIT, AT THE WESTERN END OF ALDABRA LAGOON, IS CAFFEDL BY TWO GROUFS OF PHOSPHORITES, NEAR THE SUMM
1T, BEDDED DEPORITS REST ON AND IN CAVITIES WITHIN THE SURAERIALLY ERODEU SURFACE OF THE LIMESTONES FORMING THE ISLANIL
THE LIMEGTONES THEMSELVES HAVE NOT REEN PHOSPHATIZED, ON THE LOKER SLOPES, AND DERIVED FROM ABOVE, ARE SMALL DUTCROPS
OF COARSE, PHOSFHATE-CEMENTED, BIOCLASTIC SEDIMENTS AND LARGE, IRREGULAR FANS OF PHDSPHORITIC CONGLOMERATES, THE PHO
SPHORITES CAN BE DIVIDED INTD FIVE PETROGRAPHIC GROUPS. DOLITIC PHOSPHORITES ARE THE MOST COMMON AND ARE APFARENTLY PRI
MARY,  ASSOCIATED WITH THEM ARE LITHDCLAST-BEARING ROCKS, FIME-GRAINED PHOSFHORITES, BIGCLASTIC DEPOSITS AND INTERNAL 5
EDIMENTS, ALL OF WHICH ARE ALSD WHOLLY PHOSPHATIC, THERE HAVE BEEN NUMERDUS REWORKING EPISODES IN THE HISTORY OF THESE
RGCKS, SUCH THAT LARGE VOLUMES NOW CONSIST ONLY OF PHDSPHATIC CEMENT SEQUENCES (THE LININGS OF FORMER CAVITIES) AND INTE
RNAL SEDIMENTS, UF TO FOURTEEW CHANGES IN THE DEPDSITIONAL MILIEU CAN BE SEEN. THE DISTRIBUTION OF BOTH CEMENTS AND IN
TERNAL SEDIMENTS IS RESTRICTEN, RECORDING THE FATHS OF PARTICULAR TRANSFORT STREAMS IN GROUNDWATERS, THE MINERALS II
ENTIFIED ARE CARRONATIAM HYDROXYFLUORAPATITES., MOST CEMENTS ARE MULTILAYER COLLOFORM CRUSTS WITH A RADIALLY FIRRDUS STR
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UCTURE, BUT, IN ADDITION CRYSTALS SHOW A RANGE OF MORPHOLOGIES, INCLULING HEXAGONAL, MONDCLINIC AND CUBIC FORMS. GSOME C
EMENTS ARE CARBONATE, BUT OTHER MINERALS THAT MAY HAVE BEEN PRESENT HAVE BEEN FSEUDOMORFHEDR RY PHOSPHATES. THE FRIMA
RY SOURCE OF THE PHDSFHATE IN THESE ROCKS I5 THOUGHT TO HAVE BEEN AVIAN GUAND, DEPOSITED ON A LIMESTONE SURFACE AT A TIM
E WHEN SEA LEVEL WAS 7-% M ABOVE ITS PRESENT POSITION, FPHOSPHATE-RICH DERIVATIVES FROM THIS WERE CARRIEL DOWNWARDS BY S

URFACE-HASH FROCESSES AND PRECIPITATED IN A SERIES OF CAVES IN THE LIMESTONES EXCAVATED AT THE WATER TABLE AND DRAINER A
§ SEA FELL, SOLUTION PIPES WERE FORMED WHEN SEA LEVEL WAS AT LEAST 1-2 M BELOW ITS PRESENT POSITION, BUT MARINE COQUINA

L SEDIMENTS DEPOSITED WITHIN THESE SUGBEST THAT IT WAS SUBESEQUENTLY HIGHER. CONTINUED ERDSION OF THE HOST LIMESTONES,
DESTROYING THE CAVES, RELEASED BOTH PHOSPHORITE DETRITUS, REDEPOSITED AS THE LOW-LEVEL SELIMENTS AND TRANGFORTED INTO BE
ACH CALCARENITES, AND PHOSPHATIC SGLUTIONS FOR PRECIPITATION AG CEMENTS.S DEPOSITED 170-230 KA H.P.

index =RIOCLASTICACARBONATION-FLUORARPATITETCEMENTATION _HISTORY+X-RAY_DIFFRACTION

pitettectteastastetteittd

agi  =I-18
authori=BRANLT, F.
year = 1932

title <=EIN NEUER TYF YON EISEN-TONERDEFHOSPHAT-VORKOMMEN (MARANHAD, NORDBRASILIEM)
source =CHEMIE LER ERDE, 7, P, 383-425

jeeeesbiipbtetetentetiitd

agi  =L-22

author1=BRANNER, J. L.

author2=NEWSOM, J. F,

year = 1902

title =THE PHOSPHATE ROCKS OF ARKANSAS

source =ARKAMSAS AGR. EX. STA. BULL. 74, P. 61-123

pesresitditerbeioresidit

agi  =R-109
authar1=RRANSCN, C. C.
year = 1930

title =PALEONTOLOGY AND STRATIGRAPHY OF THE PHOSPHORIA FORMATION
source =HISSOURT UNIVERSITY STURBIES,, V. V, HO. 2, &8 P,
piettidesbectesesttttes]

agi =G-29
author1=BRANSON, C, L.
year = 1932

title =0RIGIN OF PHOSPHATE IN THE FHOSPHORIA FORMATION [ABS.]

source =GEDL. S0C, OF AM. BULL., V. 424, F, 284,

abstrct=ARS, THE WRITER SUGGESTS THAT THE SOURCE OF PHOSPHATE IN CERTAIN OF THL BEDS IN THE PHOSPHORIA FORMATION IS THE CARTILAG
E AND TEETH OF SHARKS AMD CONODONTS, A DIRECT RELATIONSHIP BETWEEN THE AMOUNT OF ROCK PHOSPHATE PRESENT AND THE ABUNDAN
CE OF SUCH REMAINS HAS REEN TRACED. ANALYSES SHOW THAT THE INDRGANIC SALT RESIDUE OF SHARK CARTILAGE IS HIGH IN PHDSFHD
RUS AND THAT THE TEETH &RE ALMDST PURE PHOSPHORUS SALTS. THE SUGGESTION IS THAT THE TEETH ARE DEPDSITED AS SUCH AND THA
T THE FHOSPHORUS CONTENT OF CARTILAGE IS FREED AND' DEPOSITED BY BACTERIAL DECAY ON THE FLODR DF THE OCEAN. THIS SUGBEST
I0N IS MEANT TO APPLY ONLY TO CERTAIN BEDS OF THE PHOSPHORIA WHICH ARE RICH IN SHARK AND' CONDUONT REMAING AND WHICH LACK
SHELLS OF PHDSPHATIC ERACHIOPQDS, OTHER BEDS SEEM DBVIDUSLY TO BE DERIVED FROM THE SHELLS OF SUCH BRACHIOPODS, OF WHIC
H ORBICULOIDEA UTAHENISIS (MEEK) IS DOMINANT,

bpEetedeteestitbisteites

agl =G-30
author i=BRANSON, C. C.
year = 1933

title =THE FISH FAUNA OF THE MIDDLE PHOSPHORIA FORMATION
source =J, GEOL., V. 411 NG, 2y P 173-184
peeseitetideeeseetteetits

agli =L-21
author1=BRANSON, E. B,
year = 1914

title =THE LOWER EMBAR OF WYDMING AND ITS FAUNA

source =JOUR. GEULDGY, V. 24} F. 638-5644

petotteiitsietdtidettiitd

agi  =5-80

authori=ERASIER, M. I,

year = 1980

title =LOWER CAMBRIAN GLAUCONITE - PHOSPHATE FACIES IN WESTERM EUROPE - SETTING AND SIGNIFICANCE

source =IN, PROC. OF THE GEOL. SOC, OF LOKDON ON FHOSFHATIC AND GLAUCONITIC SEDIMENTS, LONDON, FEB, 20
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source =IN SOSTOYANIVE 1 ZADACHI SOVETSKOY LITOLOGII, VSES. LITOL, SOVESHCH,, 8TH DOKL., VOL. 3, F. 257-242, MOSCOW

lang  =RU

index =PHOSPHATE{GENESISH+ENNOGENICHMINERAL DEPOSITS+IGNEDUS PROCESSES

XA R Rk

agi  =0-41
author1=BRODSKAYA, N.G.
vear = 1941

title =PHOSPHORITES OF THE SHMILT PENINSULA, SAKHALININ, GEOLOGY OF ORE DEPQSITS (GEOLOGIYA RUDNYKH MESTORDZHDENII), AKADERIYA
NAUK 55SR, V. 3, MO, 1, JAN,-FER., P, 1%-32 (IN RUSSIAN); [ABS.J, ECON. GEDLOGY 57, F, 988
abstrct=ABS, FHOSPHORITE-BEARING DEPOSITS ARE ASSOCIATED WITH THE PIL SERIES OF THE WIDDLE EDCENE AGE. THE PIL SERIES CONSISTS
(OF CHERTY SILTSTONES (0.0 TO 0.1 PERCENT P20%), ARGILLITES (3-4 PERCENT P203), AND SILICASTONE WITH SOME FYROCLASTIC HA
TERIAL, INTERCALATING WITH SANDSTONE AMD GLAUCONITIC ROCKS (UP TO 4 PERCENT P203), THE CONTENT OF F205 IN SEDIMENTS IMM
EDIATELY OVERLAYING AMYGDALOIDAL BASALT IS 2.5 PERCENT, THE SERUENCE CONTAINS 11 BANDS AND LAYERS OF PHOSPHORITES RANGI
NG IN THICKNESS FROM 0.03 70 ©.85 # (TOTAL THICKNESS IS 2.55 #). THE VODODPAINAYA RIVER SEBUENCE CONTAINS THE SO-CALLED
PRODUCING LAYER I WHICH IS 0,35 M THICK AND CONSISTS OF COALESCING PHOSPHORITE CONCRETIONS WITH DIATOMS, SPICULI OF SFO
NGES, AND RADNIOLARIA, CONTAINING UP TO 30.5 PERCENT P203, LAYER II IS 0.85 M THICK AND CONTAINS 28 PERCENT P205. X-RAY
DIFFRACTION STUDIES INDICATE THAT THE PHOSPHATE MINERAL IS OF THE FRANCOLITE TYPE. THE SIZE OF TERRIGENOUS MATERIAL (N
0T LARGER THAN 0.05 MM) AND DEEP SEA FAUNA POINT TO THE ACCUMULATION OF THE CHERTY SERIES UMDER CONBITIONS OF SUBSIDENCE
+ THE AUTHOR BELIEVES THAT PHOSPHORUS ACCUMULATED AS THE RESULT OF BIOGENIC PRECIPITATION RY PLANKTON ORGANISHS. AN AD
DITIOHAL AMOUNT OF PHOSPHORUS WAS SUPPLIED FROM VOLCANIC SOURCE TOGETHER WITH VOLCANIC ASH. THE CONCRETIONS OF FHOSPHOR
ITE FORMED AT THE ROTTOM OF A GEOSYNCLINE BASIN UNDER HURID CLIMATIC CONDITIONS DURING THE EARLY STAGES OF DIAGENESIS.
THE DEPOSIT IS OF ECONOMIC INTEREST AND IS SIMILAR TO THE PHOSPHORITE DEPOSITS IN THE MONTEREY FORMATION OF CALIFORNIA.
pebteittetriteatasitites

agi =0-45
quthor1=BROECKER, H. S.
year = 1974

title =CHEXICAL OCEANOGRAFHY

spurce =HARCOURT BRACE JOVANGVICH, INC,, N. Y., 214 P,

bpefieestibbedeiideteitis

agi =49-22748

author1=BROMBERGER, SAMUEL H.

vear = 1969

title =BASAL MAQGUDKETA PHOSPHATIC BEDS [ARSTR.]

sgurce =DI5S, ABSTR. VOL. 29, NO. &, F. 20B4R

index =IDWA+SELTMENTARY PETROLOGYHREGIONAL+ORDOVICIANHPHOSFHATE ROCKSHSEDIMENTATION+PROCESSESHSEDIMENTARY ROCKSHGENESISHCOMPOS
ITION+APATITEHMINERAL DATAMAGUOKETA FORMATION

FEEdttgteiteipetinisetes

agi =L-14
aythor1=BKOMLEY, K. G.
vear = 1967

1itle  =MARINE FHOSPHORITES AS DEFTH INDICATORS
source =MARINE GEOL. ¥, 5, F. 503-509
index =DEPTH_INDICATOR
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pitreisettdoetdsiseitivi

agi =R-112

authori=BROMLEY, R. G.

author2=CURRAN, H. &,

author3=FREY, R, U,

authord=GUTSCHICK, &, L.

vear = 1975

title =FROBLEMS IN INTERPRETING UNUSUALLY LARGE BURROWS

source =IMy FREY, R, . ED,, THE STUDY OF TRACE FDSSILS: A SYNTHESIS OF FRINCIPLES, PROBLEMS, AND PROCEDURES IN ICHNOLOGY, P, 35
1‘3?61 ILLUSt (INCLA TﬁBLE)v S?EINGER‘UERL&G; NcY;p N4Y+

indeyx =BURRDUWS

pethodtbipreciditeetidvil

a9l =J-17
authori=RRONGERSHA-SANDERS, M.
year = 1948

title =THE IMPORTANCE OF UPWELLING WATER TO VERTEBRATE PALEDNTOLOGY AND OIL GEOLOGY
source =KONINKL. NEDERLANDSCHE AKAD, VAN WETENSCH., OTD. NATUURK., TMEEDE, SEC. DEEL XLV, ND. 4, 112 P,
feestteipetesaitpesiiets

agi =L-19
authori=BRONGERSMA-SANDERS, H.
year = 1951

title =ON CONDITIONS FAVDRING THE PRESERVATION OF CHLOROPHYLL IN MARINE SEDIMENTS [WITH DISCUSSION]

source =WORLD PETROL. CONG,, 3RDN, THE HAGUE, FR., SECT, 1, P, 401-413 (ENGL., FR., SUMH), ILLUS.
absirct=ARS., CONCLULES THAT CONDITIONS FAVORING THE FORMATION OF TRUE SAPROFEL, IN WHICH A HIGH CONTENT OF CHLOROPHYLL IS PRESER
VED, OCCUR PRIMARILY IN HYPERTROPHIC WATERS, IN WHICH THE SUPPLY OF NUTRIENTS IS RICH AND ORGANIC PRODUCTION HIGH, WITH
PLANKTON PREDDMINATING OVER BENTHOS. HYFERTROPHY CAN OCCUR IN THE OPEN SER IN AREAS OF INTENSE UPWELLING, IN LAKES AND

GOME INLAND SEAS (CASPIAM RED SEAS), AND' IN SEMISEPARATED PARTS OF OCEANS., A REPORT ON THE DETERMINATION OF THE CHOLORD

PHYLL CONTENT IN A SANPLE WALVIS BAY (SOUTH WEST AFRICA) SEDINENT, BY W. G. ALDERSHOFF, AND AN EXTENSIVE RIBLIDGRAPHY AR

E APPENDEL,

index =MARINE_GEOLDGY

Edsssbiisbresssibaetiss]

agi = -18
author1=RRONGERSHA-SANDERS, M.
year = 1952

title =ON THE CRIGIN AND ENVIRONMENT OF MARINE SAPROPELIUM

source =ASS0C, OCEAN, PHYSIQUE (INT. GEODETIC & GEOPHYS. UNION, BRUSSELS), FR.-VERBAUXNOD. 3, P, 139-140; DISCUSSION, F. 40
abstrct=ABS, SAPROPEL IS5 FORMED IN MARINE SEDIMENTS UNDER HYPERTROPHIC CONDITIONS BOTH IN REGIONS OF UPWELLING IN DEEPER BASINS
ANDL IN GHALLOW 5EAS WHICH ARE SUPPLIED WIH THE NUTRIENTS RERUIRED FOR THE EXTENSIVE PRODUCTION OF FLANKTON BY STREAMS FR

OW A FERTILE HINTERLANL.

index =MARINE_GEDLOGY
pistratttettiittesaites

agi  =L-23
authorl=BRONGERSHA-SANDERS, M.
year = 1957

title =MASS MORTALITY IN THE SEA

source =IN CHAP, 29 OF HEDGPETH, J. W., EDl., TREATISE ON MARINE ECOLOGY AND PALEOECOLOGY, GEOL, 50C. OF AM. MEM. 67, NO. 1, P,
941-1010, ILLUS,

index =MARINE_GEOLOGY

peb et tteeiteriteisee

agi =5-118

authori=BRONGERSMA-SANDERS, M.

ﬁuthor;=8TEPHAN; KoM,

authord=K¥EE, 7.6,

author4=DE BRUIN, M.

year = 1980

title =DISTRIBUTION OF MINDR ELEMENTS IN CORES FROM THE SOUTHWEST AFRICA SHELF WITH NOTES ON PLANKTON AND FISH MORTALITY
source =MAR. GEOL., V. 37, F. 91-132

abstrect=ABS, TUENTY-SEVEN MINOR AND A FEW MAJOR ELEMENTS WERE ANALYZED IN A GRAR SAMPLE FROM THE BALVIS BAY AND IN CORES OF ORGA
NIC-RICH GREEN MUDS AND TERRIGENOUS SEDIMENTS FROM THE SOUTHWEST AFRICA SHELF, THE GREEN MUDS ARE LOCALLY ENRICHED INR

Ay BR, CD, M0, S5E AND U, THE HIGH BA CONCENTRATIONS WILL BE DUE TO ABUNDANCE OF CERTAIN DIATOHMS, MO CONCENTRATIONS ARE

HIGH IN CORES FODR IN FE AND MN; HARDLY ANY MO OCCURS IN AN IRDN-RICH CORE, ARGUING AGAINST CO-FRECIPITATION, IN VALUE
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§ ARE RELATIVELY LOW, EXCEFT FOR 344 PFM IN 4 SAMPLE WITH 8 PERCENT BA, HIGH VALUES OF FE AND OTHER ELEMENTS IN SOME CO
RE-TOF SAMFLES ARGUE FOR NDT-STRICTLY ANOXIC CONDITIONS AT THE SEDIMENT--WATER INTERFACE, THE VERTICAL DISTRIBUTION OF
B, CA AND SR SUGGESTS LESS INTENGE UPKELLING IN THE PAST, THE PROCESS BECOMING HORE VIBOROUS ABOUT 2000 YEARS AGD.
SAMPLES OF PHOSPHATIZED MUDS ARE ENRICHED IN AS, BR, LA, SR, U, AND DEFLETED CE AND OTHER ELEMENTS. PHOSPHATIZED MUDS A

NI UNCONSOLIGATED PHDSPHORITES DETECTED BY DIFFERENT EXFERITIONS ARE LOCATED IN A NEARSHORE AREA CHARACTERIZED BY HIGH P
HYTOPLANKTON PRODUCTIVITY AND THE OCCURRENCE OF THE STRONG SEASONAL THERMOCLINES.

bitativitititetedstettit]

agi =5-491
author!=HRONGERSMA-SANBERS, M.
year = 1981

title =UNCONSDLIDATER PHOSPHORITES AND' SEASONAL THERMOCLIMES IN THE SHELF AREA OF SOUTHWEST AFRICH, LABS.]

sgurce =IN, ABSTRACTS, COASTAL UPWELLING: ITS SEDIMENT RECORE, NATO ADV, RES. INST. COWF., SEPT. 1981, VILAMOURA, PORTUGAL

abstrct=AES, MOST FHOSPHORITES OCCURRING ON THE SEA FLOOR ARE FOSSIL DEPOSITS. YDUNG PHOSPHORITES AND' MORE OR LESS PHOSPHATIZED
DIATOM MUDS WERE FOUND BY RUSSIAN EXPEDITIONS AND THE CIRCLE EXPEDITION IN THE GREEN MUL' BELT ON THE SOUTHWEST AFRICAN
SHELF. 1IN CORE D4 (TAKEN BY THE IUTCH 1969 EXFEDITION IN 27 DEG 30 WIN 5, 14 DEG 15,3 MIN E) THE PECULIAR MINDR ELEMENT
CONTENTS OF THE UPPER SURSAMPLES (AS, BR, CA, SRy U RIGH) 3-8 AND 8-13 CM LA HIGH, CE NOT DETECTED) SUGGESTED PHOSPHATI
IHTI0N, ANALYSIS SHOWEL P205 CONTENTS UF TD 9.2 PERCENT. 1T 15 LIKELY THAT THE PHOSPHATIZATION IS RECENT, THE QUE
N ARISES WHETHER YOUNG PHOSPHORITES AND PHOSPHATIZELD MUDS OCCUR IN ANY PART OF THE GREEN MUL' BELT OR IN SPECIAL AREAS.

50 FAR NEARLY ALL OF THEM ARE REFORTED FRDM THE LANDWARD SILE OF THE BELT AT, OR NORTH OF 22 DEG 41 MIN 5. FECULIARITIE
S OF WATER AN PLANKTON IN THIS RATHER LINITED AREA THROW SOME MORE LIGHT ON FHOSPHORITE GERESIS.

ptdetteiettostesesititii

agi  =R-113

author1=BROOKS, DAVID A,

author?=EANE, JOHN M., JR.

year = 1978

title =BULF STREAM DEFLECTION BY A BOTTOM FEATURE OFF CHARLESTON, SOUTH CARDLINA

source =SCIENCE, V. 201, F. 1225-1224,

abstrct=AES. & TOPGGRAPHIC FEATURE ON THE CONTINENTAL SLOPE OFF CHARLESTON AT 32 N PERSISTENTLY IEFLECTS THE GULF STREAN SEAWARD
y WITH THE INSHORE SURFACE THERMAL FRONT DEFLECTED EAST OR SOUTH OF EAST IN 27 OF THE 39 CASES EXAMINED, MEANLERS OFTEN
FORW DOWNSTREAM OF THE DEFLECTION, SUBGESTING THAT THE *CHARLESTON BUMP® INDUCES GULF STREAM FLUCTUATIONS,

index =OCEANOGRAPHY+IYNAMIC UFWELLING

pateeteeittstieedeiegivel

agi  =L-24

awthor1=KROPHY, GERALD F,

author2=NASH, J, THOMAS

year = 1948

title =COMPOSITIONAL, INFRARED, AND' X-RAY ANALYSIS OF FOSSIL RONE

spurce =AM, MINERAL., V. 53, NOS. 3-4, P, 445-454, ILLUS., TABLES

abstrct=ABS, FOSSIL BONE EXHIRITS AN INCREASE IN F OVER MODERN MAMMALIAN BONE, BUT CO2 AND 420 ARE ESSENTIALLY THE SAME, HEATIN
G FDSSIL BONE, MODERN RONE, AND CARBONATE-BEARING APATITES 70 1250 DEG, C FROINCES ND SEPARATE CAD FHASE DETECTARLE BY X
~-RAY DIFFRACTION, BUT NA IS5 SUBSEQUENTLY LEACHED PREFERENTIALLY. INFRARED SFECTROGRAMS PROVIDE ND EVIDENCE DF FHYSICALL
Y DNISCRETE COZ-BEARING PHASES IN CARBONATE-BEARING APATITES AND FOSSIL RONES. THE CARRONATE-VIBRATION IN THE 7 MICRON R
EGION SHOWS A BIDENTATE OR TRIDENTATE SFLIT, SUGGESTING THAT TWO CARBONATE SITES EXIST, ONE OF WHICH IS ASYMMETRICAL., 7
HE HODEL OF HCCONNELL (1940) FOR CARBONATE APATITES FITS THESE DATA ®OST CLOSELY.

pitditsiitbeitoistietine]

a0l =74-38351

author1=BROBUET, P.

year = 1%73

title =THE FHOSPHATIC CHALK IN PICARDY: FUTURE PROSPECTING POSSIRILITIES

source =BESANtGNy UNIUU ANN, SCIH 8ER. 3; 80, 10y PAGES 143-152

lang  =FR

index =FRANCETECONDMIC GEOLOGY+LIMESTONE+FHOSPHATEFICARDY+SOMME tWANEL+EURDPESCHALKPHOSPHATICHEXPLORATION+GENE SISHSEDIRENTATI
ON+PRODUCTIONFHISTORY +1849-197 L HENVIRONMENT +HARIRE tPALEOCURRENTS +CRETACEQUSHSENONIANTSE DIMENTARY ROCKSHCARBONATE ROCKSHE
CONDMICS

bEedeedesiveiidiretiieiid

agi =71-13944

authori=BROVKOV, G. N.

year = 1949

title =UDLCANISM AND SEDIMENTATION IN THE KUZNETSK ALATAU ANDt EASTERN SAYAN DURING THE UPPER PRECAMBRIAN ANI! CAMBRIAN

source =LITOL, FOLEZ, ISKOP. NO. &, P. 37-50, ILLUS, (INCL, SKETCH M&F)

lang  =F
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index =USSRSTRATIGRAPHYHFRECAMERIAN{CAMBRIANIKUZNETSK ALATAUHSAYANHVOLCANIC-SEDIMENTARY COMPLEX$FHOSPHATEFHANGANESEHIRON
pedtieeeetitristititesees

agi  =76-07441

author1=BROVKOV, 6. N,

author2=KDRNEY, T, YA,

authord=PILIPENKD, V. N.

year = 1973

title =FEATURES OF LATE PRECAMBRIAN ANDI EARLY PALEOZDIC VOLCANDGENIC-SELIMENTARY FORMATIONS IN THE EASTERM FART OF THE SAYAN-AL
TAI REGION ANR THE YENISEI RIIGE

source =IN, LUCHITSKY, I.Y.s ET AL, ED,, EVOLYTSIYA VULKANIZMA V ISTORII ZEMLI PAGES 41-42

lang =RU

index =UDLCANOLDGY+VOLCANISMAPRECAMERIANFUSSREYENISE] RIDGEFSAYAN-ALTAI REGIONFALTAI-SAYAN REGIONPETROLOGYHCHEMICALLY PRECIPI
TATED' ROCKSHUFPER PRECAMBRIANFIGNEDUS ROCKS+VOLCANICHRASALTHANDESITE4CARBONATITE+PALEOZOICHLOWER PALEOZOICHCAMBRIANSEDT
MENTARY ROCKS

pEEEREbECIeR it tigy

agi =H-194
author!=RROVKRY y BN
year = 1949

title =LATE PRECAMERIAN ANII CANERIAN VOLCANISM AND SEDIMENTATION I¥ THE KUZNETSK ALATAU AND THE EASTERN SAYAN

source =LITHOL. MINER. RESOUR., V. &, P. 4B3-6%4

Etedtetttectbtittsietesd

ngi =71-30454

author1=BROVKOV, GEORGIY NIKDLAYEVICH

author2=BALETOKIY, DENIS KORRILOVICH

author3=BUCHARSKAYA, GALINA SERGEYEVNA

author4=YARDSHEVICH, VARIN BIKHAYLOVIC

year = 1970

title =LITHOLOGY AND SYNGENETIC METALLOGENY OF UFPER FRECAMBRIAM AND LOWER FPALEDZOIC VOLCANIC-SEDIMENTARY COMPLEXES OF EASTERN
SAYAN AND KUZNETSK ALATAU

source =5IK. NAUCHNO-ISSLED. INST, GEOL, GEOFIZ. MINER. SYR'YA, TR, NO. 101, 143 P., ILLUS, (INCL. SKETCH MAF)

lang =RU

abstrct=NOTE, RGCK TYPES (VOLCANIC, VOLCANOGENIC SEDIMENTARY, CAREONATE, SILICEDUS), DEPDSITIONAL ENVIRONMENTS, VOLCANISM, PHOSF
HORITE DEFOSITS, MANGANESE AND IRON ORES, ASIATIC USSR,

index =USSRHSEDIMENTARY PETROLOGYSAYANHKUZNETSE ALATAU+SEDIMENTARY ROCKSHLITHOFACIESPRECAMERIAN+CAMBRIANFHOSPHATEHGENERISHY
ANGANESE+IRONFMINERAL DEPOSITSEMETALSESYNGENETIC

jtedetbettsttteieettsiti

agi =75-00470

authori=EROWN, C. E.

vear = 1974

title =PHOSFHATIC ZONE IN THE LOWER FART OF THE MAGUOKETA SHALE IN NORTHEASTERN I0WA

source =J. RES. 4.5, GEOL. SURV. VOL. 2, NO. 2, P, 219-232, ILLUS, (INCL. GEOL. SKETCH MAFS

index =PHOSFHATEHUNITER STATESHIOWAHNORTHEASTHEVALUATIONHLOW-GRADEOCCURRENCEFORDOVICIANTMAGUOKETA SHALE+SENIMENTARY FETROLOGY
+FHOSPHORITEDURUGUE COUNTYHCLAYTON COUNTYYSEDIMENTARY ROCKSHCHEMICALLY PRECIFITATED ROCKSHGENESISTENVIRONMENTAL ANALYSI
S+COMPOSITIONSC

peitieesiitstesitteeised

agi =L-13

author1=BROKN, C. ERVIN

year = 1944

title =PHOBPHATE DEFOSITS IN THE BASAL BEDS OF THE MAGUOKETA SHALE NEAR DUBURUE, IOWA

source =IN, GEOL. SURVEY RES. 1944, U, §, BEOL. SURVEY FROF. PAPER 550-B, F. RIZ2-R-138, ILLUS., TABLES

abstrct=ARS, BASAL BEDS OF THE MAQUOKETA SHALE OF LATE ORDOVICIAN AGE CONTAIN FHOSPHATIC FDSSILS, NODULES, AND PELLETS., RAPIDR
OCK AND SEMIDUANTITATIVE SPECTROGRAFHIC ANALYSES OF SAMPLES FROM THESE BEDS IN THE VICINITY OF DUBUGUE, IOWA, SHOW AS MU

CH AR 17.7 PERCENT P205 THROUGH A THICKMESS OF 3.1 FEET. DOLOMITIC BEDS 20 TO 40 FEET AROVE THE BASE OF THE MAQUOKETA A

LE0 CONTAIN ABDUT 17 PERCENT P205. THE MOST ARUNDANT MINDR ELEMENTS IN THE FHOSFHORITE BEDS ARE STRONTIUH, BARIUM, CERI

UM, COFPER, AND LANTHANUM, EVEN THOUGH SPARSELY SCATTERED CRYSTALS OF SPHALERITE, GALENA, AND' BARITE ARE FOUNL IN THESE
OF NEARBY BEDS, ZINC WAS NOT DETECTED, AND' LEAD AND BARIUM CONTENTS ARE VERY SHALL. ALTHOUGH THE PHOSFHATIC LEPDSITS A
RE THIN, THEIR GEOGRAPHIC LOCATION IN THE MIDCONTINENT FARMING REGION FAVORS THEIR USE AS FERTILIZER RAW MATERIAL.
pesiertetidsateatisesived

131 =fi-64

authori=EROWN, C. M.

year = 1974
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title =PHOSFHATE - PAFUA NEW GUINEA

source =IN, KNIGHT, C. L., EL., ECONDMIC GEOLOGY OF AUSTRALIA AND FAPUA NEW GUINEA, V. 4, INDUSTRIAL MINERALS AND ROCKS, AUSTRAL
ASIAN INST. OF MIN, AND METALL., MONGGRAPH SERIES 8, P. 288-290

pieeeiveiipietissieitiis]

agi =79-05089

authori=BROWN, &, P,

author2=6URR, T, M.

author3=CRISSINGER, L. B.

author4=NETTLES, &,

year = 1977

title =ENVIKONMENT OF THE CENTRAL FLORIDA FHOSFHATE DISTRICT; TWENTY-FIRST FIELD CONFERENCE

sogurce =50UTHEAST, GEOL, S0C., PURL, NG, 19 74 PAGES

index =SYMPOSIAAREAL GEOLOGYIFLORIDA+ROAD LOGHUNITED STATESHCENTRAL FLORIDA+FHOSPHATE+DEFOSITS+GUIDEROOKHHEST-CENTRAL FLORIDA
beteeivevivesevetsibiiess

agi =73-07140

author 1=EROWN, DAVID W,

author2=GULBRANISEN, ROBERT A,

year = 1973

title =CHEMICAL COMPOSITION DF A SALINE LAKE OM ENDERBURY ISLAND, PHOENIX ISLAND GROUP, FACIFIC OCEAN

source =J, RES. U.&, GEOL. SURV, VBL, 1, NO, 1, P, 105-111, SKETCH MAPS

abstret=NOTE, 10N ACTIVITY PRODUCTS FOR THE DISSOLUTION OF CALCITE, ARAGONITE, GYPSUM, MONETITE, BRUSHITE, DOLOMITE, MAGHESITE,
HYDRGXYAPATITE AND FLUCRAPATITE,

index =PACIFIC OCEANHGEOCHEMISTRY+ERIMESHTHERMOLYNAMIC PROPERTIES{DISSOLUTIONFHOENIX ISLANDSHENDERBURY ISLANDHFROPERTIESHMINE
RALS+HLAKESHCARBONATESHCALCITESARAGONI TEAMAGNEST TE+DOLOMITE4ENDERBURY ISLAND MINERALSHPHOSFHATESHHONETITE4BRUSHITE HHYDROX
TAPATITE

feeseitsitebitiiedriveed

agi = -25
author!=BROWN, G. A,
year = 1947

title =AUSTRALIAN OFFSHORE MINERAL EXPLORATION

source =M, Jo RICHARDSON, INC., PALOS VERDES ESTATES, (&, 12 B,
index =CONTINENTAL _MARGINSUBMERGED TERRACEMARINE_GEDLOGY
Eitbeibtidetibttieisisi

agt  =J-1B
tluth(}!"i:BRBHﬁ, !.l- Po
year = 1895

title =PHOSPHATES OF TENNESSEE
source =HIMERAL INDUSTRY (18%4) , V. 3, P. 257-281
fretesetsistivtiretieis]

agi =I-1%
authori=RROWN, L. P,
year = 18%4

title =TENNESSEE FHOSPHATES
source =MINERAL INDUSTRY {(1893) V. 4, F, 515-314
iteedetitetirestsetiiitl

agi =I-20
authori=EROWN, L. F.
year = 1894

title =THE TENNESSEE PHOSPHATE FIELLS
source =TENN. BUR., LABOR, STATISTICS AND MINES 5TH ANN. REPT., P, 268-281
ettt st ive et sitiiie]

agi =I-21
-1uth0r1=EF§DUN, L. P,
vear = 1898

title =THE PHOSPHATE ROCK DEPOSITS OF TENNESSEE DURING 1897
source =U, 5, GEOL, SURVEY 19TH ANN. REFT., PT. &, P, 547-555
FRORRRRXRARRXRRKRRRRARX

agi  =6-33
author1=HEOUN, L, P,
year = 1912

iitle =THE FHOSPHATE BEPOSITS OF CONTINENTAL NORTH AMERICA
11
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source =BTH INT. CONG. AFPLIED CHEMISTRY, V. 24, P, 87-117
biditbbrtttciebieitsttsy

agl =6-34
authori=BROWN, L. P.
year = 1914

title =pISCUSSION OF *THE BRDWN AND BLUE FHOSPHATE DEPOSITS OF SQUTH-CENTRAL TENNESSEE® BY J. 5, HOOK
source =TENN, GEOL. SURVEY RES. OF TENN. {157 SER.}, V. 4, N0, 2, P, 83-34
FACEete eI R e teetedribies

agi =5-348

author1=RROWN, L.L.

author2=RWLE, A.R.

author3=DAELLENBACH, C.R.

year = 1981

title =CHARACTERIZATION AND BENEFICIATION OF PHOSPHATE-BEARING ROCKS FROM NORTHERN MICHIGAN
spurce =REP, INVEST, U.5. BUR. MINES, ND. 8382, 16 F,

PR RO RRR R X

agi =1-22
authori=BROWN, LUCIUS P,
year = 1905

title =THE PHOSPHATE DEPDSITS OF THE SOUTHERN STATES
source =ENG. ASSOC. SOUTH; TR&NSU Ve 15, F. 93-128
btbsetteiideibbisbivsited

agi =H-244
authori=BROWN, P. #.
year = 19GH

title =THE RELATION OF PHOSFHORITES TO GROUNDWATER IN BEAUFORT COUNTY, NORTH CARDLINA

source =ECON. GEOLOGY, ¥, 53, MD. 1, P, 85-101, ILLUS. INCL. GEOL. SK. MAFS, JAN-FEE.

index =INTERSTITIAL WATER+GENESIS

FEtvesstotttettviet ottt

agi =N-1%

author1=RROWN, U, E.

author2=LEHR, J.

author3=5HITH, J. F.

author4=FRAZIER, A, ¥,

year = 1957

title =CRYSTALLDGRAFHY OF DCTOCALCIUM PHOSPHATE

source =Jt. AM. CHEM, 50C., 79, F. 5318-5319

peteidetittodeivistitit

a91i =5-28

authori=BRONN, ¥, E.

author2=TUNG, H. S.

author3=CHOY, L. C.

year = 1980

title =ROLE OF OCTACALCIUM FHOSFHATE IN THE INCORFORATION OF IMPURITIES IN APATITES

source =IN, FROC, OF THE 2ND INTL, CONGR. ON PHOSPHORDUS COMPOUNDS, BDSTON, MASS., AFR. 21-25, ORG. BY PARIS-FASED INST. MONDIAL
DU PHOSPHATE (IMPHOS)

abstrct=AES, OCTACALCIUM PHOSPHATE (OCP) 15 STRUCTURALLY RELATED TO HYDRDXYAFATITE (DHAF) AND 15 FREGUENTLY A PRECURSOR IM THEF
ORMATION OF OHAP, WE PRESENT EVIDENCE SHOWING THAT HYDROLYSIS OF OCF TO OMAP IS A MAJDR MECHANISM FOR INCORPORATION OF
IMPURITIES AND STRUCTURAL DEFECTS WHICH. IM TURN, GREATLY AFFECT THE CHEMICAL AND PHYSICAL FROPERTIES OF THE RESULTING A
PATITES, FOUR SETS OF CONDITIONS BERE USED TO STUDY THE HYDROLYSIS OF OCP} H20 ALDNE; H2D PLUS F-; H2D PLUS NA2CD3;
AND H2D PLUS F- AND NA2CO3. THE PHYSICAL AND CHEMICAL PROPERTIES OF THE INCORPORATED IMPURITIES CLOSELY RESEMBLED THOSE
OF APATITES FOUND IN NATURE, LARORATORY PREPARATIONS, AND COMMERCIAL FRODUCTS. IT IS FROFOSED THAT A LAYER COMPRISI
NG TWD UNIT-CELL THICKNESSES OF OHAF RDUMDED RY TWO 1/2-UNIT CELLS OF OCP IS THE STRUCTURAL UNIT THAT ACCOURTS FOR CA/F
MOLAR RATIOS NEAR 1.5 THAT ARE FREQUENTLY ENCOUNTEREL IN AMORPHOUS CALCIUM PHOSFHATES, CRYPTOCRYSTALLINE AFATITES, AND H
YOROLYZED OCF. WE SUBGEST THAT TERM *SESQUIAFATITE® FOR THIS UNIT,  FISSURES BETWEEN THE SESQUIAFATITE LAYERS AFPEAR 10
BE IMPDRTANT SITES FOR INCORFORATION OF IMFURITY IONS, AND MUCH OF THE WATER FOUNL IN APATITIC MATERIALS MAY RESIDE IN
THE FISSURES AMD AS WATER OF HYDRATION IN THE ADJACENT HALF CELLS, 1T IS PROPOSED. ALSD, THAT A SECOND TYPE OF FISSURE.
IKCLINED TO THE 100, CAN FORM WHEN HYDROLYSIS DCCURS IN THE ARSENCE OF CA{24) IONS IN THE SOLUTION,
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agi =3-588

authori=BROKN, W.E,



futher index

year = 1973

title =SDLYURILITIES OF PHOSFHATES AND OTHER SPARINGLY SOLUBLE COMPOUNDS

source =IN, GRIFFITH, E.J., ET AL, EDS., ENVIRONMENTAL FHOSFHORUS HANDROOK, JOHN WILEY AND SONS, N.Y., F. 203-230

FEEEIEEEITREI LI TRIIEIEY

agi =73-27478

authori=EROWNING, ARTHUR H.

year = 1973

title =OEPDSITIOH AND [TAGEMESIS, PERMIAN PLYMPTON FORMATION, EASTERN MEVADS [ARSTR.]

saurce =IN ROCKY MOUNTAIN SECTIDN, 25TH ANMUAL MEETING, GEDL. 50C. aM., ABSTR., VOL. 3, NO. &, F. 458-449

indey =NEVADA+SEDIMENTARY PETROLOGY+ENVIRONMENTAL ANALYSIS+DIAGENESISHPERMIANHPLYMPTON FORMATICNAEASTHUNITEN STATESH+SELIHENTAT
TON+SEDIMENTARY ROCKS+LOLOMITE+CHERT+SILTSTORE+PHOSPHORT TEHENVIRONMENT+SEBRKHATINTERTIALFSURTIDAL
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agi  =77-38434

authori=RRUECKNER, . I,

year = 1977

title =GENESIS OF REDS RICH IN PHOSPHATE NODULES; A HISTORICAL NOTE

source =VOLUME 10 ND, 2 LETHAIA PAGES 144

index =NODULES+PHOSPHATE+GENESIS4CONCEPTS+SERIMENTAT ION+ITAGENEST SAPHOSFHATIZATION4SEDIMENTARY ROCKSHCHEMICALLY PRECIPITATED R
OCKS+FHOSFHATE ROCKS
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agi  =74-42187

quthori=BRUNET, ¥,

year = 1974

title =THE ENTELODONTS OF BUERCY PHOSFHORITES

saurce =V, &, NO. 1-2, PALAEOVERTEBR, (MONTF.) PAGES 87-108

lang =R

index =FRANCE+PALEONTOLOGY HMAMMAL 1A+0L IGOCENEHLOTHRUERCY+ARTIODACTYL A4MORFHOLOGY+TEETHHCRANTUM +OCCURRENCE YSERTMENTARY ROCKSHFH
{(SPHORITE+ENTELODON+EUROPE
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aqi =75-04394

author{=ERUNFELT, A, 0

year = 1973

title =5SEPARATION OF RARE-EARTH ELEMENTS FROM APATITE

soyrce =5EP, SCI, VOL. ap NO, 5; F. 623'625) IHLUS,

index =HINERALSHPHOSPHATESHAPATITE+GEGCHEMISTRYRARE EARTHS4ANALYSIS+CHEMICAL ANALYSISHWETHSEFARATION
bEstiveciitieieesietivie]

agi  =74-10359

authorl=BRUYEVICH, S. V. (ELL)

year = 1970

title =CHEMICAL RESOURCES OF SEAS AMDN DCEANS

source =AKADN, NAUK 555K, OKEANOGR. KOMM. 255 F., ILLUS, (INCL. SKETCH MAFS)

lang =RH

index =5EA WATCRIGEOCHEMISTRY+NITROGEN4PHDSPHORUSHSILICONFOXYGEN+ORGANIC MATERIALSHMETHODSHCHEMICAL ANALYSISHSEDIHENTSHUATER+A
NALYTICAL METHODSHATLANTIC DCEANHEURASIA+CASFIAN SEA+BLACK SEA+INDIAN OCEAN

beseiibetbsitipecetserit]

agi =L-113

author1=RUCKENKAM, M. H.

author2=ROGERS, J.

author3=RDUSE, J. F.

year = 1§71

title =ASSESSHENT OF CHATHAM RISE PHOSFHORITE

source =AUSTRALIAALASIAN INST. MINING AND METALL., FROC., P. 1-13

pesidatibdoobesbeibivity

agi  =I-23
author=BUCKLAND, WILLIAH
year = 1829

title =0M THE DISCOVERY OF COPROLITES, OR FOSSIL FACIES, IN THE LIAS AT LYME REGIS, ANR IN DTHER FORMATIONS
source =GEQL, SOC. LONLON TRANS., 200 5ER., V. 3y F. 223-238
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agi =R-521

aythori=BUENAVENTURA, J.C.
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futhor index

year = 1975

title =RECURS0S MINERALES EN LA CUENCA HIDROGRAFICA MAGDALENA - CALCA

spurce =CONGRESO NACIONAL DE INGENIERIA, 7 F.

bEsiebitedbedetEviestie]

agi =47-06255

authori=EUFALOVA, K. F.

author2=SOKLAKOVA, YE. V.

year = 1962

title =BDVREMENNOYE SOSTOYANIYE SYR/YEVDY BAZY MINERAL'NYRH UDDERENIY I PERSPERTIVY YEYE RAZVITIYA

source =50V, GEOL. NO. 10, P, 48-74

lang =RU

abstrct=THE FRESENT STATUS OF FERTILIZER RAW MATERIALS IN THE USSR I5 REVIEWED, EXPLORED RESERVES OF AFATITE AND' PHOSPHATE ORES
EXCEED FOUR BILLION TONS. ALTHOUGH ADDITIONAL SUPPLIES WILL BE AVAILARLE AS A RY-PRODUCT OF IRON PRODUCTICN, ABDITIONAL
RESERVES ARE MEEDED IN ASIATIC USSR, POTASH RESERVES INCLUDE TEROSITS IN THE UPPER KAMA REGION IM THE URALS AND IN THE M
IOCENE OF WESTERN UKRAINE,

index =YSSRHECONOMIC GEDLOGY+PHOSPHATE+REGIONALTRESERVES

bRttecteseesristititiitdd

agl  =78-20978

authori=BULGAKOVA, M. D

year = 1974

title =BILICEQGUS COMPLEXES OF THE VERKHDYANSK-KOLYM& FOLD 5YSTEM AND ASSOCIATED ORES

source =VDLUME 226 HO. 1-& ACAD. SCI. USSR, DIOKL,, EARTH SCI. SECT, PAGES 180-182

index =USSR+SENIMENTARY PETROLOGYHSEDIMENTARY ROCKSHCLASTIC ROCKS+SILICEDUS COMPDSITIONtMANGANESE+OCCURRENCE+ORE BEPOSITSHPHOS
FHATE4GEOCHEMISTRY4VERKHOYANSK RANGE+KOLYMA RIVER+UPFER CARBONIFERDUSCARRONIFEROUSHOMULEVKA+GEDSYNCLINESHUPPER PERMIANY
FERMIANTUFF

Edtdetstitttitteiedirodi]

agi =6-35
authori=RURCKHARDT, CARLOS
year = 19407

title =5DERE LAS RDCAS FOSFORITICAS DE LAS SIERRAS DE MAZAFIL Y CONCEFCION DEL ORO, ZACATECAS

source =INST. GEOL. MEXICO, PARERGONES, V., 2, P, 63-67.
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agi  =D-4%

author 1=BURGGARAEF,

author2=MULLER,

vear = 1943

title =DIE PHOSFHATIAGERSTATTE HAMRAWEIN IN IER ARARISCHEN WUSTE

spurce =ZEITSCHER FUR ERZBERT UND METALLHUTT., 10, P. 494-500

fEeeeietiaditiviedeititd

agl  =49-00813

author1=BURGL , HANS

aithor2=ROTERDy Gy DARIC.

year = 1947

title =PHOSPHATIC BELS IM THE EASTERN CORDILLERA

source =COLOME,., SERV. GEOL., NAC., EOL, GEOL. YOL. 15, WO. 1-3, P, 7-44, (INCL. ENGL. SUM.), ILLUS. {INCL, SKETCH HAPS)
lang =SF

abstrot=NOTE. PHOSFHATE DEPD5ITS, CONCENTRATIONS ALONG CRETACEOUS GEOSYNCLINAL MARGIN, VERTICAL AND' HORIZONAL DISTRIBUTION, URPE
K CRETACEQUS, COLOMEIA,

index =COLOMEIA+ECONDMIC GEOLOGY+PHOSFHATESHEASTERN CORDILLERA+PHOSPHATEHDISTRIBUTIONMINERAL LEPOSITSHGENESIS
fetisititeettisetsiteid

agi  =0-46

aithori=BURGLE,

author2=ROTERD,

vear = 1947

title =LAS CAPAS FOSFATICAS DE LA CORDILLERA ORIENTAL

sgurce =BOLETIN GEOLOGICA (BOGDTA), XV, NOS. 1-3, F., 7-44
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agl  =R-115
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year = 1956



suthor index

title =THE GOOSE EGG FORMATION (PERMO-TRIASSIC) OF EASTERN WYOHING
source =WYOMING GEOL. SURVEY REPT. OF INVESTIGATIONS NO. 4y {1 P.
FERORRERRRR KRR RRRRRKEX

agi =f-114
authori=KURNETT, 4. C.
year = 1973

title =INORGANIC APATITE FORMATION ON THE CONTINENTAL MARGINS OF FERU AND CHILE, [AES.]

source =AM, ASS0C, PETROL. GEOL.-SEFM GEOCHEMISTRY OF SERIMENTS SYMROSIUM, ANAHEIM, CALIFORNIA.

index =MARINE GEOLOGY
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agi =75-133469

authori=RURNETT, 4. L,

year = 1974

title =PHOSPHORITE DEPOSITS FROM THE SEA FLOOR OFF PERU AND CHILE: RADIDCHEMICAL ANWD GEOCHEMICAL INVESTIGATIONS CONCERNING THEI
R ORIGIN [ABSTR.]

zource =DDCTORAL 1974 LI5S, ABSTR. INT., VOL, 35, NO. 4y P, 2B14R, 1974

indey =FACIFIC OCEAN+SEDIMENTARY FETROLOGY+SEDNIMENTATIONHPHDSPHORITE+SOUTHHPERU+CHILE+MARIRE GEOLOGY+HSOUTH AMERICAHPROCESSESHF
RECIPITATION+GENESISHOFFSHDRE+SERTHENTARY ROCKSHCHEMICALLY PRECIPITATED ROCKSHPHOSPHATE ROCKSHMODEL S+GECCHEMISTRY

petedettttedetititterives

agi =74-410%3

authori=RURNETT, ¥, C,

quthor2=GOMBERG, I+ N,

year = 1974

title =URANIUN IN PHOSPHATE DEFOSITS FROM THE POURTALES TERRACE, STRAITS OF FLORIDA, [ARS.

source =V, &, NO. 7, GEOL, SOC. AM., ABSTR, PROGRAMS PAGES 1028-1029

index =BULF OF MEXICO4GEDCHEMISTRYHFURANIUMADEROSITSHPHOSPHATESSTRAITS OF FLORIDA+POURTALES TERRACE4+COMPOSITIONSISOTOPES+GENES]
S+HIDCENE+FLIOCENEHU-238/0-2344RATIOS

febetegeesditseivieivity

agi =74-02125

author1=BURNETT, U, C,

year = 1975

title =PHOSPHORITE DEFOSITS FROM THE CONTINENTAL MARGIN OF SOUTH AMERICA; GEOCHEMISTRY AND POTENTIAL ECONDMIC SIGNIFICANCE, [AR
8,]

source =YDLUME 56 EOS (AM. GEOPHYS. UNION, TRANS,) FAGES 4432

abstrct=ABS, RECENT AUTHIGENIC FHOSPHORITE DEPDSITS OCCUR ALDNG THE UPPER CONTINENTAL MARGINS OF PERU AND' CHILE, THIS IS ONE OF
ONLY TWO AREAS OF THE WORLD WHERE PHOSPHORITE FORMATION HAS BEEN PROVEM BY RABIOMETRIC DATING 70 BE CONTEMPORARY. THE
FHOSFHORITE OCCURS MAINLY AS NODULES ASSOCIATED WITH LAMINATED, ORGARIC-RICH DIATOMACECUS ODZE: A REFLECTION OF THE EXTR

EMELY HIGH DRGANIC PRODUCTIVITY OF THE AREA,  BULK CHEMICAL AND MINERALOGICAL ANALYSES DF THE NODULES REFLECT VARYING
DEGREES OF DILUTION OF THE PHOSPHATIC MATERIAL, CARBONATE FLUORAFATITE, BY OTHER AUTHIGENIC MATERIALS AND VARIOUS ALLDG

ENIC COMPONENTS. THE CONCENTRATION DF SOME ECONDMICALLY SIGNIFICANT ELEMENTS SUCH AS PHOSPHORUS, FLUORINE, URANIUM, VAN
AITUM, AN THE RARE EARTH ELEMENTS IN THE PHOSFHATE NODULES ANALYZED THUS FAR IS PROMISING...THE ANDXIC SEDIMEMTS ARE AL

S0 SIGNIFICANT ENRICHED IN URANIUM AND POSSIBLY OTHER IMFDRTANT METALS...

indey: =50UTH AMERICA+CCEANOGRAPHY+SEDIMENTSHCONTINENTAL MARGINHPERUHCHILE+CONTINENTAL SHELF4PHOSPHORITE +NDIULESHFHOSFHATEFACT
FIC OCEANHNAZCA PLATEGEOCHEMISTRY4POSSIRILITIES+DERDSITS

beteetvdsrsosebviveseee

agi =77-32009

authori=BURNETT, ¥, [,

year = 1977

title =GEOCHEMISTRY AND ORIGIN OF PHOSPHORITE DEFGSITS FROM OFF PERU AND CHILE

source =VOLUME 88 NO. & GEDL. SDC. AM., BULL. FAGES S13-B23 HAWAII INST., GEOPHYS.; CONTRIE. XO. 777

abstrct=ARS, HOLOCENE PHOSPHORITE NODULES SAMPLED FROM THE SEA FLOOR OFF THE COASTS OF PERU AND CHILE HAVE BEEN INVESTIGATED IN
ORDER TO CHARACTERIZE THE DEPOSITS GEOCHEMICALLY ANE TO EVALUATE THEIR MOLE OF FORMATION,.., THE PROFOSED MOBEL DF FHOSF
HORITE FORMATION INYOLVES INORGANIC PRECIPITATION OF APATITE WITHIN PORE WATERS OF ANOXIC SEDIMENTS AND SURSEQUENT CONCE
NTRATION OF THE APATITE BY PHYSICAL FPROCESSES. OXIDATION OF ORGANIC MATERIALS (MAINLY DIATOMS) DURING SULFATE REDUCTION
1S THE MAIN SOURCE OF DISSOLVED PHOSPHATE. APATITE PRECIFITATION IS FAUORED WITHIN THE SEUIMENTS BY THE HIGH PHOSPHATE
CONCENTRATION IN THE INTERSTITIAL WATERS, BY THE AVAILARILITY OF SUITARLE NUCLEATION SITES, AND BY DIAGENETIC REACTIONS

THAT REMOVE INTERFERING MG(+2) IONS FROM THE FORE SOLUTIONS, CONCENTRATION OF APATITE INTO INDURATED PHOSPHATE NODULES I

S BROUGHT ABOUT BY WINNOWING AND REWORKING FROCESSES, FOSSIRLY IN RESFONSE 7O A CHANGE IN THE SEDINENTARY ENVIROHMENT CA

USEDR BY EUSTATIC SEA-LEVEL FLUCTUATIONS OR TECTOMISH,.

index =PACIFIC OCEAN+OCEANDGRAFHY+NODULES+PHOSPHATEHSOUTH FACIFICHS0UTH AMERICA{CHILE4PERU4SENIMENTARY ROCKSH4CHEMICALLY PRECIF
ITATED ROCKSHFHOSFHORITETGENESISHEXFERINENTAL STUDIESHCONTINENTAL MARGINHMINERALSHPHOSFHATESHAFATITE+CRYSTAL GROWTHIGECC
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fittdtivttotedtisdiresid
agi =77-38419
authori=BURNETT, ¥, [,
author2=YEEH, H, H.
year = 1§77
title =URANIUM-SERIES DISEQUILIBRIUM STURIES IN PHOSPHORITE NODULES FROM THE WEST CDAST OF SOUTH AMERICA
source =YOLUME 41 NO. & GEDCHIM, COSMOCHIM. ACTA FAGES 735-784 HAWAIT INST. GEDFHYS.; CONTRIE. KO, 771
abstrct=ABS, SEDIMENTARY PHOSPHORITES OCCURRING ON THE SEA FLOOR OFF FERU AND CHILE HAVE BEEN ANALYZED FOR U AND TH ISOTOPES 10
ESTABLISH THEIR AGES AND HENCE OBTAIN CLUES FOR THEIR MODE OF FORMATION, FISSION-TRACK LISTRIBUTION STUDIES INDICATE THA
T THE 4 IS PRIMARILY AGSOCIATED WITH THE APATITE FRACTION, URANIUM-SERIES DISEQUILIBRIUM METHODS, THEREFORE, SHOULL BE A
FPLICABLE, IF THE U INCORPORATION IS5 SYNGENETIC WITH THE APATITE, THE FRACTIONATION OF U ISOTOFES RETWEEN OXIDATION
STATES IN THE RELATIVELY YOUNG PHDSPHORITES FROM SOUTH AMERICA IS LOW COMPARED TO THAT IN OLLER DEPDSITS. THIS SUPPORTS
THE CONTENTION OF KDLODNY AND KAFLAN (1970) THAT THE MAJOR MECHANISM OF (234) U (238) U FRACTIONATION IS DISPLACEMENT O
F (234) U ATOMS INTO SITES WHERE THEY ARE MORE 'DXIDIZABLE’ THAN THE (238) L FARENT, AGE ESTIMATES BAGED DN (234) U (IV
} ANT {230) TH CONTENTS ARE INTERNALLY CONSISTENT AND RANGE FROM LATE PLEISTOCENE 70 RECENT. THE RESULTS INDICATE THAT M
ARINE FHOSPHORITES ARE CURRENTLY FORMING IN THIS AREA OF INTENSE OCEANIC UPWELLING., THE AGE PATTERN DURING THE LAST 150,
000 YR SUGGESTS A CORRELATION WITH EUSTATIC HIGH SEA LEVEL STANDS AND IMPLIES THAT CONDITIONS WERE MORE FAVORABLE FOR AF
ATITE GENESIS IN THIS AREA BURING INTERGLACIALS RATHER THAN DURING GLACIAL TIMES.
indeyx =ARSOLUTE AGE+DATES+SERIMENTARY ROCKSHPHOSPHORITEHURANIUM DISEQUILIRRIUNINONULESHCONTINENTAL MARGINTQUATERNARYHPACIFIC O
CEAN+PERU4CHILE4S0UTH PACIFICHGEQCHRONCLOGY4FISSION-TRACKICHEMICALLY FRECIPITATED ROCKSHMARINE+GEOCHEMISTRY+ISOTOPESHIRA
NIUM$THORIUM
ettt ertesebiviteses
agi =R-117
authori=BURNETT, ¥. C.
author?=GOMEERG, I, N,
year = 1977
title =URANIUN OXIDATION AND PROBABLE SUBAERIAL WEATHERING CF PHOSPHATIZED LIMESTONE FRDM THE FOURTALES TERRACE
source =SEDIMENTOLOGY, 24, NO. 3, B, 291-302, ILLUS, (INCL, TABLES, SKETCH MAF),
abstrct=ARS, PHOSPHATIZED LIMESTONES FROM THE POURTALES TERRACE. STRAITS OF FLORIDA, HAVE UNDERGONE FRESH-WATER DIAGEMESIS, A5 5
HOWN BY SEVERAL SELECTIVE PETROLOGIC FEATURES SUCH AS DISSOLUTION OF ARAGONITIC SKELETAL MATERIAL AND PRESERVATION OF TH
E URANIUM IN THESE SAMPLES IS IN THE (VI) OXIDATION STATE, 0N THE DEEPER PCURTALES ESCARPMENT, PHOSPHATIZED LIMESTONES
SHOW NO ALTERATION FEATURES INDICATIVE OF FRESH-WATER DIAGENESIS. THE URANIUM IN THESE SAMPLES I5 A MIXTURE OF W(IV) A
NIt U{VI) WITH OXIDATION-STATE RATIOS SIMILAR TO OTHER SEA-FLOOR PHOSPHORITES, OUR INTERFRETATION OF THESE BATA IS THAT
URARTUM IN THE TERRACE SAMPLES WAS OXIDIZED WHEN THAT AREA WAS EMERGENT, THE KARSTED SURFACE OF THE TERRACE, THEREFORE,
15 A RESULT OF SUBAERIAL EXPOSURE OF THIS PORTIOMN OF THE FLORIDA PLATFORM. THE ESCARPMENT SAMPLES WERE NEVER ABOVE SEA
LEVEL, AND S0 MORE CLOSELY RETAIN THEIR DRIGINAL URAMIUM DXIDATION-STATE RATIOS,
bevdtedetevitiettitsetit
gl =(-47
author1=BURKETT, W, C.
ﬂuth0?2=JEEH, He He
year = 1978
title =CONTEMPORARY FORMATION OF SEA-FLOCR PHOSPHATE DEPDSITS OFF FERU AND CHILES REVIEW OF THE EVIDENCE, [ABS.]
source =TENTH INTL CONGRESS ON SEDIMENTOLCGY, INVITED PAFER, JERUSALEM, ISRAEL, IAS AESTRACTS, F. 109-110
peSEtideidseteeetbrittii
191 =R-118
author1=RURNETT, ¥, C.
author2=0A8, T, B,
year = 1979
title =ENVIRONMENT OF DEPOSITION OF MARINE PHOSFHATE DEFCSITS OFF PERU AND CHILE, [ARS.]
source =IN COOK, F. J., AND SHERGOLL, J. H., EDS., PROTERQZOIC-CAMBRIAN PHOSFHORITES, CANHERRA, CANBERRA PUR, AND PRINTING, P. 5
4'55»
index =MARTNE_GEDLOGY
bitttdttedsetediesisveei]
agi ={-441
authori1=BURNETT, ¥. L.
author2=SHELDON, K. P., ELS,
year = 1979
title =REPORT ON THE MARINE PHOSFHATIC SEDIHENTS WORKSHOP
source =EAST-WEST RES. SYRTEMS INST., HON., HAMAIIL, &5 F.
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gl =R-119

authori=BURNETT, ®. [,

ﬂﬂthﬂrc=vEE87 He He

author3=50UTAR, A,

vear = [980

title =U-SERIES, OCEANOGRAFHIC, AND SERTHENTARY EVIDENCE IN SUPPORT OF CONTEMPORARY FORMATION OF PHOSFHATE NOBULES OFF PERU
source =IN BENTOR, Y.K., EIl, MARINE PHOSPHORITES--GEOCHEMISTRY, OCCURRENCE, GENESIS, SEPM SFEC. FUE. NG, 29, P, 81-72
abstrct=ARS, ALL AVAILARLE EVIDENCE WHICH RELATED TO THE QUESTION OF RECENT FORMATION OF INDURATEL PHOSPHATE DEFDSITS ON THE SEA

FLOOR OFF THE COASTS OF PERU AND CHILE IS REVIEWEL, URANTUM-SERIES RESULTS, DCEANOGRAPHIC FARAMETERS, ANDI SEDIMENTARY

ASSOCIATIONS ARE ALL SHOWN TO BE CONSISTENT WITH A RECENT AGE FOR THOSE NODULES WITH URANIUM ISOTOFIC COMPOSITIONS IN EQ
UTLTERIUM WITH SEAWATER. NEW DATA ARE PRESENTED CONCERNING URANIUM DISTRIRUTION AT DIFFERENT LEVELS WITHIN THO INDIVIIU

AL PHOSPHATE NODULES. URANIUM ISQTOPIC COMPOSITIONS ARE CONSTANT THROUGHOUT THE THICKNESS OF BOTH SAMFLES ANALYZEL, FU
KTHERMDRE, VARIATIONS IN THE ARSOLUTE CONCENTRATION OF URANIUM AT DIFFERENT LEVELS WITHIN THE NODULES DISPLAY A& SYRPATHE
TIC ASSOCIATION TO THE RELATIVE AMOUHTS OF APATITE PRESENT IN THE SAME LAYERS., THIS ARGUES AGAINST SECONDARY ADDITION O

F URANIUM AND SUPFORTS OUR HYPOTHESIS OF HOLOCENE FORMATION OF PHOSPHATE NODULES WHICH CONTAIN ND SIGNIFICANT 230 TH ARD

HAVE 234U/238U ACTIVITY RATIOS CLOSE TO THAT OF MODERN SEAWATER,

index =MARINE_GEOLOGY
feestbditberidevetttite

agi  =5-453
authori=BURNETT, ¥.C.
vear = 1979

title =AN EVALUATION OF SIGNIFICANT PHOSPHORUS SINKS IN THE HODERM OCEAN
source =IN, BURNETT, W.C, AND SHELDON, R.P., EDS., REPORT ON THE MARINE PHOSFHATIC SEDIHENTS WORKSHOF, EAST-WEST RES. SYSTEMS IN
S?oy HON’, Hﬁ”ﬂlly P’ 30’31
abstrct=ABS, THE MAJOR FHOSPHATE SINKS WERE IDENTIFIED A5 METALLIFEROUS SEDIMENTS, BIOGENIC CAREONATE SEDIMENTS, SILICA-RICH SED
TMENTS, FISH DERRIS, ORGANIC-RICH SEDIMENTS, AND PHOSFHORITES, AFTER DISCUSSING THE VARIOUS ASSUMPTIONS AMD LIMITED DAT
A SETS USED IN CALCULATING THE FLUXES TO EACH SEDIHENT RESERVOIR, IT WAS CONCLUDED THAT MANY OF THE ESTIMATES BERE PRORA
BLY HIGH, THUS MAKING THE PHOSPHORITE SINK (MHICH IS CALCULATED BY SUETRACTION) RELATIVELY MORE IMFORTANT, ALL THE M
ODELS FRESEMTED ASSUMED A STEADY-STATE OCEAN, THAT IS, INPUTS OF DISSOLVED FHOSFHATE ARE COMPLETELY BALANCED BY QUTPUTS,
ALTHOUGH CURRENT THINKING SUGGESTS THAT LARGE EXCURSIONS MAY OCCUR IN OCEANIC COMPOSITION, IT STILL SEEMS VALUABLE TO
PURSUE THESE TYPES OF MODEL CALCULATIONS. THE OCEANS ARE PROBABLY NEARLY IN A STEADY-STATE AT LEAST WITHIN THE TIME SCaA
LES COVERING THE OCEANIC RESIDENCE TIME OF FHOSPHORUS, 1IF A SATISFACTORY BUDGET FOR DNISSOLVELD FHOSPHORUS CAN RE CONSTRU
CTED, THEREFORE, IT WILL FRORABLY RESULT IN A RETTER UNDERSTANLING OF THE MECHANISMS WHICH CONTROL THE DISSOLVED FHOSPHA
TE LEVELS IN THE 5EA. THIS HODEL COULL LATER BE EXPANDED TO A DYNAMIC MOUEL WHICH WOULL NOT NECESSARILY ASSUME A STEADY
THROUGHPUT OF PHOSPHORUS IN THE OCEAN,
KRERROCROCE R ORROrRk
agi =7-23
autharl=BURNETT, ¥.C.
QUthQT2=LEEy A 1.0,
year = 1980
title =THE FHOSPHATE SUPFLY SYSTEW IN THE PACIFIC REGION
source =GEOJOURNAL, V. 4, NO. 5, F, 423-43%
abstrct=ABS, PHOSPHATE TRADE IN THE FACIFIC BASIN IS LOMINATED BY INPORTS FROM OUTSILE THE REGION. THE FRINCIPAL SUPFLIERS WITH
IN THE AREA HAVE BEEN NAURU AND CHRISTMAS ISLANDS AND THE NOW DEPLETED SUFPLIES OF MAKATEA AND' OCEAN ISLANDS, RAPIDLY I
WINDLING RESERVES OM THESE ISLANDS COUPLED WITH EXPECTATIONS OF A FOUR TO FIVE FOLD INCREASE IN DEMAND OF PHOSFHATE FERT
ILIZER BY THE ENI' OF THIS CENTURY PLACE CONSIDERARLE STRESS ON THE PHOSPHATE SUFPLY SYSTEM IN THE PACIFIC. ANTICIPATER
BEVELOPMENTS IN PRODUCTION FROM INACTIVE DEPOSITS IN AUSTRALIA, PERU, ANI PDSSIBLY BA.JA CALIFORNIA, MEXICO MAY EVENTUALL
Y HOLD A MAJOR SHARE IN THE FACIFIC MARKETS. OTHER POSSIBILITIES IN THE REGION INCLUDE CONTRIBUTIONS FROM NEW DISCOVERI
ES AMD UTILIZATION OF SUBMARINE DEPDSITS, ESPECIALLY THOSE OF THE CHATHAM RISE AND BAJA CALIFORNIA AREAS, INCREASED INT
EREST IN SMALL-SCALE HMINING FOR USE IN LOCAL AGRICULTURAL CFERATIONS MAY RESULT IN INCREASED UTILIZATION OF SMALLER DEFD
SITS FOUNDI THROUGHOUT THE PACIFIC,
index =PACIFIC_OCEAN+SUBMARINE_FHOSPHORITESHTRALE_PROSFECTUSENAURUHCHATHAH_RISEHDUCHESS DEPOSITHSECHURA_TGESERTHEAJA_CALIFORNIA+
OFFSHORE_PERU-CHILE
Fitditedtettestitetitss

agi =5-494
authori=RURNETT, 4.C.
year = 1981

title =UPHELLING AND PHOSPHORITE FORMATION IN THE OCEAM, CABS.]

source =IN, ARSTRACTS, COASTAL UPWELLING? ITS SEDIMENT RECORE, NATO AIV. RES. INST. CONF., SEPT. 1981, VILAMOURA, PORTUGAL
abstrct=ARS, RECENT OCEANOGRAPHIC AND GEOCHEMICAL STUBIES OF OCEAN-FLOOR PHOSFHORITES HAVE CONTRIBUTED TO OUR KNOWLEDGE OF THE R
ELATIONSHIF BETWEEN ‘PHOSPHOGENESIS AND UPHELLING CURRENTS IN THE OCEAH. AESCLUTE AGE DATING BY URANIUM-GERIES TECHNIQ
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UES OF BUATERNARY AGE SAMPLES NOW ENABLES THE ASSESSMENT OF TEMPORAL VARIATIONS OF DEPOSITION WITH A MUCH FINER RESOLUTI
ON THAN FOSSIBLE WITH MORE TRADITIONAL GEOLOGIC DATING APFRDACHES. THUS FAR, THREE OCEANIC AREAS HAVE BEEN ILENTIFIED A
S SITES OF SIGNIFICANT QUATERNARY PHOSFHORITE FORMATION: THE AREAS OFF THE WESTERN COASTS 0OF PERU/CHILE AND NAMIBIA AND
THE SEAFLOOR OFF NEW SOUTH WALES, AUSTRALIA, THE FERU/CHILE AND NAMIBIAN LOCALITIES ARE SITES OF INTENSE COASTAL UPHELL
ING WITH ASS0CIATED HIGH ORGANIC PRODUCTIVITY AND WELL-DEVELOPED DXYGEN MINIMA. THE EASTERN AUSTRALIA REGION, HOWEVER.
HAS VERY LITTLE UPWELLING ASSOCIATED WITH IT AND' MAY REFRESENT A MOLERN ANALOGUE OF AN ‘EAST COAST’ FHOSPHOGENIC FPROVINC
E. THE HISTORY OF GUATERNARY PHOSPHORITE FORMATION AND UPHELLING IN THESE REGIONS MAY BE DECIPHERED BY COMBINING AES
OLUTE AGES WITH SAMPLE SITE AND' DEPTH INFORMATION, OVER FORTY INDIVIDUAL URANIUM-SERIES AGE DETERMINATIONS HAVE NOW REE
N MADE FOR THE OFFSHORE PERU/CHILE PROVINCE. RECENT MEASUREMENTS OF AMIND ACIDN RACEMIZATION RATIOS AND' COMPOSITIONS COR
ROBORATE QUR URANIUM-SERIES FINDINGS. RESULTS SHOWING THE TEHPORAL AND SPATIAL DISTRIBUTION OF THESE DEPOSITS ARE CONSI
STENT WITH THE INTERPRETATION THAT 'WEST COAST’ PHOSPHORITES TEND TO FORM IN AREAS WHERE UPWELLING IS MOST INTENSE. 1T
¥AY RE POSSIRLE TO FORMULATE A COMPLETE QUATERNARY HISTORY OF UPHELLING ALONG THE WESTERN MARGIM OF SOBUTH AMERICA BY EXT
ENDING THESE STURIES.

peetittebeebtvitetiitee

agi =73-12111

author I=RURNETT, WILLIAM C.

author2=VEEH, H. HERBERT

nuthor3=50UTAR, ANDREW.

year = 1973

title =GEQCHEMISTRY AND RADIDMETRIC AGES OF SEA-FLOOR FHOSPHORITES FROM THE CONTINENTAL MARGIN OF PERU AND CHILE [ABSTR.]
source =IN CORDILLERAN SECTION, &9TH ANNUAL MEETING, GEOL. SOC. AM., ARSTR. VOL. 5y NO. 1, P, 1819

index  =PERUGEOCHEMISTRYIPHOSPHORITECOASTALHCHILE+SEDIMENTARY ROCKSHCHEMICALLY PRECIPITATED ROCKSHMINERAL COMPOSITIONHGENESIS
HAUATERNARY+SOUTH AMERICA+UPPER QUATERNARYHABSOLUTE AGEHDATESHU/UHTHAU

LSt et sereteuRite it

agi =74-20557

author1=BURNETT, WILLIAN C,

year = 1974

title =0RIGIN OF PHOSPHORITE FROM THE CONTINENTAL MARGING OF PERU AND CHILE [ARSTR.]

sgurce =IN CORDILLERAN SECTION, 70TH ANNUAL MEETING, GEOL, S0C. AM., ABSTR, VOL., &, NO. 3, F. 280

index =MINERALSHPHOSPHATESHAFATITELGENESISHPRECIFITATIONIPORE WATERYGEGCHEMISTRY+S0UTH AMERICA+PERUHCHILE+GFFSHOREHPACIFIE REG
IONHECONDMIC GEOLOGY+PHOSPHATE+S0UTHEAST +CONTINENTAL MARGINHPACIFIC CCEANFMINERAL LEFQSITS+PRDCESSES+OCEAN FLOORSHRINERA
L RESDURCES

prsttsveitsstbvitevtisd i

agi  =74-3435%

authori=RURNETT, WILLIAM C.

year = 1974

title =PHOSFHORITE BEPOSITS FROM THE SEA FLOOR OFF FERU AND CHILES RADIDCHEMICAL AND GEOCHEMICAL INVESTIGATIONS CONCERNING THED
£ ORIGIN

source =HAWAII, UNIV., INST, GEDPHYS., [REP.1 ND, 74-3, 143 P., ILLUS. (INCL. SKETCH MAF)

index =FHOSPHATE+FACIFIC OCEAN+SOUTHEASTHCHILEHFERUAPHOSPHORITE+DEFOSITSHGENESIS+GEOCHERISTRY +ABSOLUTE AGEHRUATERNARYHOCEAN FL
(ORSHHINERAL RESOURCESHMINERAL DEPOSITS+PROCESSESHSENTHENTATIONIPRECIPITATIONIHARINEHOFFSHOREFSEDIHENTARY ROCKSHCHEMICAL
LY PRECIPITATED
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agi =§-78
authori=BURNETT, WILLIAM C.
year = 1980

title =APATITE - GLAUCONITE ASS0CIATIONS OFF PERU AND CHILE

source =IN, PROC. OF THE GEOL, SOC. OF LOMDON ON FHOSPHATIC ARD GLAUCONITIC SEDVIMENTS, LONDON, FER, 20

absirct=AES, AUTHIGENIC APATITE AND GLAUCONITE OCCUR WITHIN ORGANIC-RICH DIATOMACEOUS SEUIMENT FROM THE COASTAL UFWELLING ZONE
OFF PERU AND CHILE., BOTH MINERALS ARE FOUND A5 UNCONSOLIDATED PELLETS AND WITHIN INDURATED PHOSPHATE NODULES. URANIUM
[ISEGUILIBRIUM DATING HAS SHOWN THAT THE AFATITE IS OF QUATERNARY AGE AND THAT EPISOLES OF PHOSFHORITE FORMATION AFPEAR

T0 BE RELATED TO MAJOR CLIMATIC VARIATIONS, THE OCCHRRENCE OF GLAUCONITE WITHIN SOME OF THESE PHOSFHATE NOIMLES ALSO AP

PEARS T0 BE RELATED TO LARGE SCALE OCEANOGRAPHIC PHENOMENA WHICH HAVE FLUCTUATED DURING THE QUATERNARY. & LATERAL AND/O

R VERTICAL SHIFTING OF THE OXYGEN MINIMUM ZONE AND LOCUS OF MAXIMUM UPWELLING IN REGPONSE 70 CLIMATE VARIATIONS BEST EXP
LAINS THE PRESENT DATA.

ptistitisteivseieretess

agi =5-185
authori=RURNETT, WILLIAK C.
year = 1780

title =DCEANIC PHOSFHATE BEPOSITS
source =IN, SHELDON, R.P., BURNETT, W.L., EDS., FERTILIZER MINERAL POTENTIAL IN ASIA AND THE PACIFIC, EAST-WEST CENTER, HOM,, HI
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abstrct=ABS. A WORKSHOP WAS RECENTLY HELD IN HONDLULU FOR THE PURFDSE OF DESCRIRING OUR CURRENT KNOWLEDGE AND IDEAS AEOUT MARINE
FHOSPHATE DEPOSITS. AFTER DUE CONSIDERATION OF REPRESENTATIVE OCEAN-FLOOR, SEAMOUNT AND INSULAR FHOSFHATE OCCURRENCES,
RELEVANT MARINE GEOCHEMICAL STUDIES, ANL PALEO-OCEANOGRAPHIC ASPECTS OF SEDIMENTARY PHOSFHORITES, A CONSENSUS OF DUR LU

RRENT KNOWLEDGE CONCERNING THIS VALUABLE RESOURCE HAS BEEN ESTABLISHED., THE MAIN POINTS RAISED AT THE WORKSHOR ARE REVI
EWED HERE AS WELL AS AN ATTEMPT TO SYNTHESIZE THE PRINCIPAL CONCLUSIONS. THE DISCUSSIONS AND CONCLUSIONS OF THE WORKSHD

P SHOULL SERVE AS A USEFUL GUIDE FOR FUTURE PHDSPHATE RESEARCH.
KERREKRXERRRE KRR RRKRR KK
agi  =0-47
QUthOTI=BURNS; Feo A
author2=SALOKON, H.
year = 1948
title =PHDSFHATE ADSORPTION BY KADLIN IN SALINE ENVIRONMENTS
source =FROC, NATL. SHELLFISH. ﬁSSDCe; 591 F. 121’125
pteetbestttrebetiptetis i
agi =G-473
authori=BURDLLET, P.
author2=0UDIN, J, P
year = 1979
title =PALEQCENE ANI: EOCENE IN TUNISIA - OIL AND PHOSPHATE
source =IN, PROC., INTL COLLOGUIM ON COMPARATIVE GEOLOGY OF PHOSPHATE AND FPETROLEUM DEPOSITS, BUR DE RECHERCHES GEDL. ET MINIER
E, D0BC. BUR, RECH. GEDL. MINIERES ND. 24
abstrct=ARS, PALEDCENE EL HARIA SHALES AND LOWER EDCENE METLADUI LIMESTONE IN TUNISIA GATHER PHOSFHATE DEPOSITS ANDI DIL IMFREGM
ATIONS, AFTER THE RIOLDGIC CRISIS OF THE CRETACEQUS TERTIARY LIMIT, THE FALEOCENE DARK SHALES REFRESENT & SLIGHTLY R
ESTRICTED ENVIRONMENT ARDUND KAGSERINE ISLAND. AT THE LOWER EOCENE LIMIT OCEANIC WATERS INVADE THE PLATFORMS AND, RICH
IN NUTRIENT ELEMENTS TRANSFORTED BY UFHELLING CURRENTS, THEY ALLOW AN ACTIVE FHOSPHATIC SEDIMENTATION IN THE SHALLODMER 2
DNES AROUND KASSERINE ISLAND, WITH MORE TRANSGRESSIVE INFLUENCES NUMMULITES BANKS DEVELDF AROUND THE SHALLOW SHELF AND
BOUNT: EVAFORITE OR DOLOMITIC LAGOONS, OUTSIDE THERE IS AN EXUBERANT LDEVELOFMENT OF FHYTOPLANKTON ANII/OR CALCAREOUS FLAN
KTON! GLORIBERINA LIMESTONE FACIES, RICH IN ORGANIC MATTER: GEDCHEMICAL AMALYSES SHOW THAT THIS LIMESTOME ITSELF IS THE
SDURCE BEDI OF DIL FIELES. 1IN THESE GLORIGERINA LIMESTONE OF NORTHERN TUNISIA, PHOSFHATIC BEDS ARE FOUND; THEIR MICROCON
GLOMERATIC LITHOLOGY INDICATES REWORKING AND RESELIMENTATION.
beviteibrisdivesiseviitts

agi =K-120
authori=RURSTYN, H. L.
vear = 1975

title =SCIENCE PAYS OFF: SIR IOHN MURRAY AND THE CHRISTMAS ISLAND PHOSFHATE INDUSTRY 1884-1914
source =50CIAL STUDIES OF SCIEMCE, V. 5, NO. 1, P, 5-34.

index =CHRISTMAS_ISLANI4INDIAN_DCEAN

ERieeteertietittisratirees

agl =I-24
authorl=BUSHINSKI, 6. I.
vear = 1934

title =PETROGRAFHIC FEATURES OF THE PHOSPHORITES (CRETACEDUS) OF THE WESTERN REGION

source =HINER. SYRE; Y, ?y N, 2; P 45-4R

betsitteiteeideiesridesis

agi =R-121

author!=BUSHINSKI, G. I.

year = 1935

title =5TRUCTURE AND ORIGIN OF THE FHOSFHORITES OF THE USSR

sgurce =J, SED. PETROL., Y. 3, NO. 24 F. 81-92,

index =GEDLOGY DCEANDGRAPHY+FHOSPHORITE+INTERNAL_STRUCTURE+GENESIS+MINERALOGY+DRGANISHICHEMICAL COMPOSITION
EEEEEI T TEITEETIEEEETET

agi =1-25
author!=BUSHINSKI, 6. I.
year = 193

title =PETRDGRAPHY ANIr CERTAIN FROBLEMS OF THE GEMESIS OF THE AKTYUBINGYK PHOSFHORITES
source =RYULL. MOSKOWSKOGO OBSHCHESTVA ISPYTATELED FRIRORY, OTDEL GEOLOGICHESKII, V. 14, MO. 4 {IN RUSSIAM)
ftittrbretetittagesisites

agi =J-19
authar1=BUSHINSKI, 6. I,
vear = 1940
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title =PALAEOZOIC PHOSPHORITES OF ARMENIA
source =C, R. ACA, SCI, USSR, 24, F, 237-239
FOOO R R

agi = -24
author1=BUSHINSKI, 6. I,
year = 1945

title =DN THE CLAGSIFICATION OF PHOSPHORITES
source =ACALL. SCI. USSR C, R, (DOKL.}, V. 47y NO. 1, F. 127-129
abstrci=ARS. FHOSPHATE ROCKS ARE DIVILED INTD MARINE, CONTIMENTAL, AND' WORKED TYPES, AND THESE ARE SURDIVIDED ACCORLING TO THE M
ETHOD OF FORMATION OF THE DEPDSITS. THE CLASSIFICATION TABLE PRESENTELN INCLUDES EXAMPLES OF TYPICAL DEFOSITS, AND NOTES
THE CHIEF PHOSPHATE MINERAL OF EACH.
index =CLAGSIFICATION+OCEANOGRAPHY
fteeititbtiehetatitiis]

agi  =L-27
athori=RUSHINGKI, 6, 1.
year = 1952

title =APATITE, PHDSPHORITE, VIVIANITE

source =AKALL, NAUK, 5S8R, NAUCH-POPUL-YARNAYA SER., MOSCOW

abstrot=ABS, A GENERAL OUTLINE OF THE CHARACTERISTICS OF PHOSFHATE MINERALS OF THE APATITE AND VIVIANITE GROUPS AND THE GEOLOGY
ANDI MINERALOGY OF PHOSPHATE DEPGSITS] INCLUBES SECTIONS ON THE VARIOUS TYPES OF MAGMATIC AND SEDIMENTARY LEFOSITS ANDN TH

EIR FORMATION,

f3itvesteetatveiittitiid

agi  =R-122
authorl=BUSHINSKI, G, I,
year = 1764

title =ON SHALLOW WATER ORIGIN OF PHOSFHORITE SEDIMENTS

source =REPRINTED FROM DEVELOPMENTS IN SEDIMENTOLOGY, V. 1, L.M.Jdoth, VANSTRATTEN, ED., IN DELTAIC AND SGHALLOW MARINE [EPOSITS,
ELSEVIER FUB. CD., AMGTERDAM, NETHERLANDS, P, 42-70,

index =GEOLOGY_OCEAMOGRAFHY+PHOSPHORITEHGENESIS

tiiseiistiesis ettt

agi =Rk-123
author1=BUSHINSKI, G. I,
year = 1949

title =PHOSPHORIA FORMATION

source =AKAD. NAUK 558K GEOL. INST. TRUDY, NO. 201, 102 F., ILLUS.

abstrot=AES, THIS MOMOGRAPH COMPILED CHIEFLY FROM AMERICAN SOURCES, SUMMARIZES THE GEOLOGY OF THE FHOSPHORIA FORMATION AND BASED
ON FETROGRAFHIC AND PALEOGEOGRAPHIC DIATA, ANALYZES THE ORIGIN OF ITS FHOSPHORITES. THE AUTHOR CITES THE PREDOHRINANCE O
F FHOSPHATE PELLETS DVER OOLITES, CEMENT, ANI FHOSPHATIC AND PHOSPHATIZEL ORGANIC REMAINS AND COMNCLUDES THAT THEY ARE CO
FROLITES, FHOSPHATIZED IN THE HUD OF SHALLOW SEAS, FROM HIS ANALYSIS OF REGIONAL LITHOFACIES RELATIONS, SUPPLEMENTED BY
DATA BASED ON THE PHOSPHATE-BEARING CAPACITY OF THE VOLGA RIVER, HE ALS0 CONCLUDES THAT SAND, CLAY, CARBONATES, PHOSPHA
TE AND SILICON WERE BROUGHT IN FROM THE NORTH BY AN ANCIENT RIVER AND DEPGSITED IN A SEMI-CLOSED RASIN., THE MAXIMUM FHO
SPHATE ACCUMULATION OCCURRED IN THE AREA OF TRANEITION FROM SANDY-CLAYEY INTD CLAYEY ROCKS,

bEtPetevitetariteitieiesd

agi  =0-648

authori=RUSHINSKII, 6. 1.

author2=TENYAKDY, V. &,

year = 1978

title =WEATHERING-PROCESSES, ROCKS AND ORES

soupce =LITHOL, WINERAL. RES., V. 12, NO, &, P, 516-522

abstrct=THE AUTHORS REVIEW THE WHOLE AREA OF WEATHERING CRUSTS AND THE FORMATION OF MINERAL DGEPOSITS, INCLUDING IRON ORES, BAUXI
TES, PHOSPHORITES, AND CLAYS, THEY POINT OUT THAT PHOSPHORITES OF THE WEATHERING CRUSTS WERE FIRST DISCOVERED' IN 1798 R
Y SEVERGIN IN THE SVERDLOVSK REGION, ONLY TO BE FORGOTTEN FOR SOME 110 YEARS WHEN THEY WERE REDISCOVERED AND EXFLOITED,
SINCE THEN, MANY IMPORTANT WEATHERING-CRUST DEPOSITS (USUALLY DEVELOPED ON KARST SURFACES) HAVE BEEW DISCOVERED IN THE
SOVIET UNION, INCLUDING SEVERAL OF INDUSTRIAL SIGNIFICANCE, THE AUTHORS CONSIDER THAT RELATIVELY FURE CARBONATE ROCKS C
ONTAINING NOT LERS THAN 1 PERCENTFP20S, A HOT AND HUMID CLIMATE, A LOW STAND OF GROUNDMATER, AND MODERATE RELIEF ARE NECE
S5ARY FOR THE FORMATION OF SUCH DEPDSITS, (EDITOR, IGCP NEWSLETTER NO. 3D

btttstisteedeieiitivitey

agi  =68-02642

authori=BUSHINGKIY, G. I,

year = 1946

title =THE ORIGIN OF MARINE PFHOSPHORITES
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source =LI1TOL. POLEZ. ISKDP, NO. 3, P, 23-43, ILLUS. (INCL. SKETCH HAF)

lang  =RU

abstrct=EVIIENCE IS FRESENTED IN SUFPORT OF THE CONCLUSION THAT MARINE FHOSFHATE BEDS ARE OF BIOCHEMICAL ORIGIN. MUCH OF THE PHD
SFHORUS IS CONSIDEREL 7O HAVE BEEN SUFPLIED BY STREAMS FLOWING INTQ THE DEFOSITIDNAL BASIN, GENERALLY A WIDE SHALLOW SUE

MARINE PLATFORM ZONE RATHER THAM THE OFEN OCEAN SHELF, BEPOSITION WAS DUE TO THE ACTIVITY OF ORGANISHS RATHER THAN BY DI
RECT CHEMICAL FRECIPITATION OF THE FHOSFHORUS ENTERIMG THE DEPOCITIONAL AREA.

index =HIMERAL DEPOSITSHGENESISHPHOSFHATE+REGIONAL+MARINE+OCEANOGRAFHY+MINERAL RESOURCESHMARINE GEDLOGY
FEEERXEROREAXEX X KA KR KK

agi =48-15227

authorl=BUSHINSKIY, G, I,

year = 1946

title =DREVNIYE FOSFORITY AZIT I IKH GENEZIS--OLD PHOSFHORITES DOF ASIA AND THEIR GEMESIS

source =AKAD, NAUK 585K, GEOL. INST., TR. NO. 149, 194 P, (RUS5.), ILLUS. (INCL. GEDL. SKETCH HAPS)

lang  =RU

index =ASIA+SEDIMENTARY PETROLOGY+REGIONAL+FHOSPHATE ROCKSHSEDIMENTARY ROCKSGENESIS
betteiitatetetesetseiieed

agi =59-19303
autharl=RUSHINSKIY, 6. I.
yedr = 1949

title =0LD FHOSFHORITES OF ASIA AND THEIR GENESIS

source =ISK. PROGRAM SCI, TRANSL. 230 F., ILLUS. (INCL. GEOL., SKETCH HAFS)

abstrot=NOTE. JERUSALEM RIFHEAN-CAMBRIAN PHOSPHORITES IM GEOSYNCLINAL-PLATFORM REGIONS OF ASIA, FACIES CHANGES IN BEDDED PHOSFHO
RITES, PRE-RIFHEAYN PHOSFHORITES (APATITES), COMPOSITION-GEOLOGIC AND GEDCHEMICAL FROBLEMS-SOURCE OF PHOSPHORITES (FOR RE
FERENCE TG RUSSIAN EDITION

index =ASIA+SEDIMENTARY PETROLOGYHREGIONAL+PHOSPHATE ROCKS+SEDIMENTARY ROCKSHGENESIS

bEvddttbttioiititeiesees

agi  =71-20387

authori=BUSHINSKIY, &+ I,

year = 1979

title =CHARACTERISTICS OF DEFDSITION OF SEDIMENTARY ORES OF ALUMINUM, IRON, MANGANESE AMD PHOSFHORUS

source =IN SOSTOYANIYE 1 ZADACHI SOVETSKOY LITOLOGII, VSES. LITOL. SOVESHCH., BTH DOKL., VOL. 2, P, 3-17, MOSCOW

lang =RU

index  =ALUKINUMHPROCESSESHMIGRATION+CONCENTRATION+IRON'MANGANE SE+PHOSFHORUS

EEstissdestittstiiviess

agi  =72-275362
authorl=RUSHINSKIY, 6. 1.
year = 1971

title =COMMOM FEATURES AND DIFFERENCES OF ACCUMULATION OF AL, FE, MN AND P SEDIMENTARY ORES

source =COM. INT, ETUD. BAUXITES, OXYLES, HYDROXYLES, ALUM., TRAV, NO. 7, F. 75-105 (RUSS., ENGL.)

lang =ER

index =MINERAL IEPOSITS+GENESIS+PROCESSESHSENIMENTARY PROCESSESHALUMINUMAIRONMANGANESE+PHOSFHATE+MIGRAT ION+CONCENTRATIONHORE
LEFOSITS+DISTRIBUTION

piitsesetietitietisiiiiel

agli =N-20
authorl=BUSHINSKY, G, I.
vear = 1954

title =CALCITIC PHOSPHORITES
source =VOPROSY GEGLOGII AGRONOMICHESKIKH RUR, MOSKVA, IZDATEL'STVD AN SSBR. (IN RUSSIAN)
betirietreettttites iy

agi =0-48
authori=BUSHINSKY, 6. I,
year = 1944

title <=ANCIENT PHOSFHORITES OF ASIA AND THEIR FORMATION

source =TRUDY GEOL., INST. 555K 149, F. 192

petetotitisceitetieistty

agi  =J-20

author!=RUTLER, A. F.

author2=CHESTERMAN, €. ¥,

year = 1943

title =INVESTIGATION OF TRACE ELEMENTS IN THE PHOSFHORIA FORMATION IN SOUTHUESTERN MONTANA, PRELIM. REFT.
source =i, 5, GEOL. SHRVEY TRACE ELEMENTS INV. REPT. &
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biedtibtitetitesdeetiit]

agi  =G6-34
author1=BUTNER, I, U,
year = 1949

title =PHOSFHATE ROCK MINING IN SOUTHEASTERN IDAHD
source =U. 5. BUR. OF MINES, INF. CIRC. 732%, 18 P,
beetietitesitedesiitiie

gl =E-119

authori=RUTOY, YU, F.

author2=KORUNIN, V.V,

year = 1980

title =NEYW DATA ON PHOSPHORITE POTENTIAL OF THE LATE PRECAMBRIAN-CAMBRIAN DF THE EASTERN SAYANY
smrce =50V, GEOL., NO. 2, F. S3-59 {IN RUSSIAN}
FEeetetiseeieeeistieiies

agi  =T-0%

author1=BUTOV, YU.P,

alithor2=K0KUNI Ny Vel

year = 1980

title =NEW DIATA ON THE PHOSPHORITE POTENTIAL OF THE UFFER FRECAMEBRIAN-CAMBRIAN DF EASTERN SAYAN
source =80V, GEOL., ¥, 1980, N0, 2y P, 53-59
betdeserifeietitrotettet]

agi =L-20%

author1=CACERES, CARLOS

author2=K¥EGYSI, INRE

year = 1967

title =GECLGGIA ECONOMICA DEL NORTE DE SANTANIER

source =ROBOTA, SERV. GEOL. NAT., &1 F,
Feeetiteitsetesteeretiiss

agi  =G6-37

authori=CADY; J. G

author2=HILL, W. L.

author3=NILLER, E. V.

author4=MAGNESS, K. K.

year = 1982

title =OCCURRENCE OF BETA TRICALCIUM PHOSFHATE IN NORTHERN MEXICO
source =AM, MINERAL., 37, NOS. 3-4, P, 180-183, HAR.-AFR.
betdeeteeieresetstisbivt

egi  =G-38
author1=sCALIKELL, A+ E.
vear = 1968

title =LEE CREEK OPEN-PIT MINE AND FERTILIZER PLANTS
source =ENG, AND MINING J«g (LN lé?v NO. lr F. 59'82, TLLus,
bebteeteibsecttesetetiet

agi =5-558
ainthori=CALIFGENIA DIV, OF MINES
year = 1949

title =PHOSFHATES

source =CALIF. DIV, MINES, JOUR. MINES AND GEDL. MINERAL INFO. BERVICE, ¥, 2, ND, 1, F. 7-8
Eeitettdiebiredettiiviet

agi =71-13717

'IL"LhClT}.:CﬁLLEN ) Re Ay

vear = 1948

title =PHOSFHATE DEPBSITS IN THE MYPONGA AREA

source =NAR, MUZ, FR&ZE, SE. NO, 129, F. 42-53, ILLUS. (INCL. GEOL., MAFS)
index =SOUTH AUSTRALIAHECONOHIC GEGLOGYHPHOSFHATEHMYPONGAHRESCURCESHAUSTRALIA
Feivteesteestitesttesits]

agi  =78-2401%

outhori=CALLEN, R. A

year = 1948

title =OLIVERS FHOSFHATE DEPGSITS

source =5, AUST.. MINER. RESOUR. REV. NO. 128 PAGES 127-130
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index =SDUTH AUSTRALIAHECONOMIC GEOLOGY+PHOSFHATEAUSTRALIA+IEROSITSHSILTSTONE+CLASTIC ROCKS+FRODUCTION+RESERVESHGENESISHEXPLE
RATION+FRECANERIANTSTRUCTURE+FAULTSHCHEMICAL COMPOSITIONFDLIVER
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agi =72-24021

authori=CALLEN, R, A,

year = 1971

title =SEDINENTARY PHOSPHATE EXFLORATION; PART I, THE CAMBRIAN OF THE FLINDERS RANGES

source =3, AUST., MINER. RESDUR, REV. NO. 130 (1989}, F. 9-34, ILLUS, (INCL, GEDL. HAP)

index =CAMERIANHAUSTRALIA+SOUTH AUSTRALIA+FLINDERS RANGE+INVERTERRATAHHINERSL EXPLORATIONHLOWER CAMBRIANHWILDLE CAMBRIANHPRECA
HERIANFSTRATIGRAFHY{GEOCHEMICAL METHODSHPHOSFHATEFFAUNAL STURIES+OCCURRENCE+ARCHAEOCYATHA+ALGAETERACHIORFODA4TRILORITASE
DIMENTARY ROCKS

bEtideiseteteedicdseibed

ag1 =72-24022
authori=CALLEN, R, A
year = 1971

title =REDIMENTARY PHOSPHATE EXFLORATION; PART 2, THE CAMBRIAN AMD PROTERDZOIC OF FLEURIEU FENINSULA, THE HOUNT LDFTY RANGES, A
HI YORKE PENINSULA
source =5, AUST,, MINER, RESOUR, REV, NO, 130 (1949), F. 80-%3, ILLUS., (INCL. GEOL. SKETCH HAPS) NO COMMERCIALLY EXFLOITARLE PHQ
SFHATE FOUND, BUT AREAS FOR FURTHER EXPLORATION DEFINED; SEE ABOVE CITATION FOR PART 1
index =SOUTH AUSTRALIAHSTRATIGRAPHY+FRECAMBRIANHPALEOZOICHCENDZOICHFHOSPHATEHFLEURIEY FENINSULA+AUSTRALIAHEXPLORATIONFCAMBRIAN
+PERNIANFTERTIARY+RUATERNARYHSEDIMENTARY ROCKSHENVIRONMENTAL ANALYSISHGEOPHYSICAL SURVEYSHRADIDACTIVITY SURVEYSIMINERAL
EXFLORATION
potecetrestitetisditbess

agi =72-24027
authorl=CALLEN, R A,
yeap = 1971

title =WAIT’S NOARLUNGA FHOSFHATE DEPOSITS

source =5, AUST., MINER. RESOUR. REV. NO, 130 (1949), P, 110-120, ILLUS, {INCL. GEOL. HAF)
index =PHOSFHATE+AUSTRALIAFSDUTH AUSTRALIANOARLUNGA+DRE DEPOSITS4PRECAMBRIANFTERTIARYHMINERAL DEPOSITSHGENESIGHSELIMENTARY RO
CKS+TECTONICSHSTRUCTUREFOLDSHFAULTSHECONDMIC GEOLOGY

piEsttestedsibssvivitied

agi  =0-&9

autheri=CALVERT, 5. E.

author2=FRICE, N, B,

year = 1974

title =UPKELLING AND MUTRIENT REGENERATION IN THE BENGUELA CURRENT, OCT, 1948

spurce =BEEP-SEA RES., V. 18, F. 505-523

KRERRR AR Rk poock ek

19l =0-54¢

authari=CALVERT, S.E.

author2=FRICE, N.B.

year = 1970

title =HINOR METAL CONTENTS OF RECENT ORGANIC-RICH SEDIMENTS DFF S0UTH WEST AFRICA

spurce =NATURE, V., 227, F, 593-595

Ftetebeiitieiseerieetiiii

agi =0-441

author1=CALVERT, S.E.

author2=PRICE, N.E.

year = 1971

title =RECENT SEDIMENTS OF THE SOUTH WEST AFRICAN COMTINENTAL SHELF

source =5COR SYMP., GEOL. OF THE EAST ATLANTIC CONTINENTAL MARBIN, INST, GEDL, SCI. REFT 70/50, P, 171-185
prEttibibecieiteietiet

agi =[-542
authorl=CALVERT, S.E.
year = 1974

title =MINERALOGY AND GEDCHEMISTRY OF NEAR-SHORE SEDIHENTS
source =ICHESTER, R., AND' RILEY, J.F., EDS., CHEMICAL OCEANOGRAFHY, 2ND' EDn, MO. &, ACADEMIC FRESS, P, 187-280
itetteeitiietatotisttiei

agi  =5-435
authorl=CALVERT, S.E.
year = 1979
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title =ENVIROMMENT OF PHOSPHORITE DEFOSITION OFF MAMIRIA
source =IN, BURNETT, W.C. AND SHELDON, F.F., EDS., REPORT ON THE MARIME PHOSPHATIC SELIHENTS HORKSHOF, EAST-WEST CENTER, HON., H
ANAII, P, 8-9
abstrct=ARS, THE CONTINENTAL SHELF OFF NAMIRIA (SOUTH WEST AFRICA) IS A RELATIVELY WIDE AND DEEP PLATFORM BORDERED RY THE ARID M
AMIR DESERT., THE SEDIMENTS OF THE SHELF ARE HIGHLY RIOGENGUSS SUPFLY OF TERRIGENDUS MATERIAL FROM THE LESERT IS IMFORTA

NT ONLY IN THE MEARSHORE ZOME. THE MAJOR AMD MINOR ELEMENT CHEMISTRY OF THE SELIMENTS REFLECTS THE COMPOSITIONAL VARIAR

ILITY OF THE DEPOSITS. THE DIATOM ODZES ARE ENRICHED IN SI, MG, F, S AND A RANGE OF TRACE METALS, INCLUDING CU, MO, RI,

FB, IN, AND U, COMPARED WITH THE CALCAREMITES AND THE TERRIGENODUS SANDS., THE PHOSPHATIC COMPONENT OF THE SELIMENT OCCU

RS IN SEVERAL FORMS! AS CONSOLIDATEL CONCRETIONS AND PELLETS, AS FISH DEBRIS, AND AS UNCONSOLIDATED, GRANULAR FHOSFHORIT

E. URANIUM-SERIES DATING HAS SHOWM THAT CONTEMPDRARY AND RELICT PHOSPHORITE OCCURS IN THE SAME SEDINENT. THE ENVIRD
NMENT DF SEDIMENTATION OFF NAMIRIA INDICATES THAT FHOSPHORITE GENESIS REQUIRES SEDIMENTATION IN RELATIVELY SHALLOW WATER

ON & BROAD TERRACE, THE ACCUMULATION OF PLANKTONIC ORGANIC MATERIAL HAVING SUFFERED MINIMAL IEGRADATION (HENCE THE REQ
UIREMENT FOR SHALLOW WATER) IS NECESSARY IN ORIER TD SUPPLY THE FHOSFHORUS TO THE SELIMENT. THEREAFTER, DIAGENETIC REMO
BILIZATION OF THIS FHOSPHORUS AND ITS MIGRATION IN THE PORE FLUID LEAL TO THE FRECIPITATION OF CARBONATE FLUDRAPATITE WI

THIN THE DIATOM O0ZES., REWORKING OF SUCH MASSES OF SEDIMENT DURING FERIODS OF FLUCTUATING SEA LEVEL LEADS TO THE ADMIXT

URE OF DIFFERENT GENERATIONS OF PHOSFHORITE WITHIN COMTEMPORARY SEUIMENTS. FHOSPHORITE HAS APPARENTLY FORMED DURING ALL

STAGES OF THE FLEISTOCENE FLUCTUATIONS IN THE SEA LEVEL AS I5 SHOWN BY THE PRESENCE OF THE SUBSURFACE PHOSPHATIC, GRG
ANIC-RICH MUD FACIES ON THE OUTER SHELF.
EXROREX RO XK RRRA LR

a0i =77-01422
authori=CALVD, 4.
year = 1973

title =5AHARA‘S FHOSPHATE ROCK: STUDY AND DISCUSSION DF THE SYSTEMS AND METHODS TO MIME RU-CRAAS DEFOSIT

source =EXPLOITATION AND EENEFICIATION OF MINERAL RAW MATERIALS WORLD' MIN. CONGR., FROC., NO, 9, FAGES II1.18.1-111.18.11

index =PHOSPHATE+AFRICASAHARAHWEST +EU-CRAA+DEPDSITSHEXFPLORAT ION+FRODUCT IONHMETHOISHMINING GEDLDGY+PRACTICE+STRIP MININGHSPANI
SH SAHARAECONGMIC GEDLOGY

fireetvtertertevedetisvis

agi =R-519

author1=CAMANCHD G., RICARDD

author2=ZAMERAND, FRANCISCO

year = 1971

title =RECURSDS MINERALES DEL [EPARTAMENTD DE ROYACA

sgurce =ROGOTA, INGT. NAL. INV, GEOL, WIN., 21 F.

bReetebetibttestietiie]

agl  =J-23
authori=CAMERDN, E, L.
year = 1948

title =5ALT, FOTASH AND PHOSPHATE IN HANITORA

source =HANITOBA DIV, OF MINERAL REGOURCES, BULL, 48-9
peeedeteittteteteeiediody

agi =T-44

author1=CAKPANA, B,

author2=KING, @

year = 1938

title =REGIONAL GEDLOGY AND MIMERAL RESOURCES OF THE OLARY PROVINCE
sgurce =GEOL., SURVEY 5. AUST. BULL. 34, P, {13
eodteesttntidevesieitn

agi =N-28
authori=CAMPRELL, Cs Vs
year = 1954

title =THE PHOSPHORIA FORMATION ON THE SCUTHEASTERM BIG HGRN BASIN, WYOMING
source =PH.It, THESIS, STANFORD UNIVERSITY, CALIF.
firttettbesittetetttiess

agi  =R-124
author1=CAMPRELL, C. V.
year = 1942

title =DEPDSITIGNAL ENVIRDNMENTS OF FHOSPHORIA FORMATION (PERMIAN) IN SOUTHEASTERN RIGHORN BASIN, WYOMING
source =AM. ASSN OF PETROL. GEOL, BULL., V. 44, NO. 4, F. 478-503, ILLUS.

index =GEOLOGY_OCEANDGRAPHYHSEDTMENT+CALCIUM CARRONATEPHDSPHORUS+LITHOLOGY+ROLITE+GENESTS
Friveedstifeitbticivsieds
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authori=CANFEELL, JOHN R.

title =THE PHOSPHATE INDUSTRY OF OCEAMNIA: PRODUCTION AMD USE OF A DWINDLING RESOURCE
source =UNFURLISHED MANUSCRIPT.

bEdeetedtbesiteiseiesriey

agi =7-04
quthorl=CANM; ROBERT M,
year = 1979

title =BEOCHEMISTRY OF MAGNETITE AND THE GENESIS OF MAGNETITE-APATITE LODES IN THE IRON MASK BATHOLITH, BRITISH COLUMEIA
source =MASTER’S THESIS, UNIV. ERITISH COLUNETA, VANCOUVER, CANADA

FEeetbeeiteettoipepesviss

agi =R-126

author{=CANNON, W, F.

author2=KLASNER, J. 5.

year = 1974

title =PHOSPHORITE AND DTHER APATITE-BEARING SEDIMENTARY ROCKS IN THE PRECAMBRIAMN OF NORTHERN MICHIGAN

source =U.5. GEOL, SURVEY CIRC. 744, & F.

ettt tretrtbittetedeiey

agi  =5-526
author1=CANTD ROMERA, J.H.
year = 1978

title =ASPECTOS SEDIMENTOLOGICOS DE LA CONCENTRACION DE FOSFATOS EN EL YACIMIENTD DE BU-CRAA (SAHARA OCCIDENTAL) [SEDIMENTALOGI
CAL ASPECTS OF THE CONCENTRATION OF PHOSPHATES IN THE BU-CRAA DEPDSIT, WESTERN SAHARAD
source =TECNITERRAE, V. 4, ND. 24, P, 14-30

beieetebtitsitbitieettity

agi =5-39

author1=CAPDECOMNE, L.

author2=PULOU, K.

year = 1954

title =5UR LA RADIDACTIVITE DES PHOSPHATE DE LA REGION DE THIES (SENEGAL)

soupce =ACADN, SCI. PARIS C. R.y 7. 239, NO. 3, F. 288-290.

Fseseetttbeiettiereeett]

agi =0-4%

authori=CAFLECOMME, L.

author2=0RLIAC » M,

year = 1948

title =5UR LES CARACTERES CHIMIQUES ET THERMIQUES LES PHOSPHATES ALUMINEUX LE LA REGION DE THIES (SENEGAL)
source =COLOR. INTL. PHOSFHATES MINER. SOLIDES, TOULOUSE, 2, F. 43-35
beteebbitodtebresrtetet]

agi  =L-29

authori=CARLSTROH, It

author2=FINEAN, J. B.

year = 1754

title =X-RAY DIFFRACTION STUDIES ON THE ULTRA STRUCTURE OF RONE

source =HIOCHIM ET. BIOPHYS. ACTA. 13, P. 183

FREEREESTEREIEE IS EIERIEE

agi  =L-2B
author1=CARLSTROM, D.
year = 1955

title =X-RAY CRYSTALLOGRAFHIC STUDIES OM APATITES AND CALCIFIED STRUCTURES
source =ACTA, RADIOL., SUPPLEMENT 121, 29 F.

index =OCEANOGRAPHY+PHOSPHORUSHCALCIUM CARBONATE+INTERNAL STRUCTURE
Freeteresribeietseiietid

agi =@-70

authorl=CARMACK, E. L.

author2=KNUT: A,

year = 1977

title =A NOTE ON VOLUMETRIC CONSIDERATIONS OF UPWELLING IN THE BENGUELA CURRENT
source =ESTUAR., COAST. MAR. 2CI., & (1), P, 135-142
KERKRKROOERRE RO R Rk

agi =71-3094%

authori=CARNONA, CARLDS L.
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year = 1971

title =FIELD TRIP GUIDE FOR THE °LA MOLINA® FHOSFHATE MINE, STATE 0F TACHIRA

source =IN CONGRESQ GECGLOGICO VENEZOLANO, 4TH, MEMORIA, VOL. 1, VENEZ., DIR, GEOL., BOL. GEOL., PUBL. ESF, NO, 5y P, 289-272
iang  =SF

index =VENEZUELA+ECONOMIC GEDLOGY{PHOSFHATE+TACHIRAHLOBATERAYSOUTH AMERICAHRESERVES

Piebeedetitieeiitibist

agi =T-45
authori=CARNE, J.E.
vear = 1914

title =REPORT ON PHOSPHATE NEPDSITS IN LIMESTONE CAVERNS IN NEW SOUTH WALES
source =ANN. REF, DEP. MINES N.G.W. FOR 1913, P, 191-194
peetiratiteredtistiititis

agi  =6-40
author1=LARNGT, A,
year = 1894

title =SUR LES VARIATIONS DRSERVEES DANS LA COMPOSITION DES APATITES, DES PHOSPHDRITES ET DES FHOSPHATES SEDIHENTAIRES
source ~ANALLS MINES, PARIS, (9), V., 10, P, 137-231

pitbeibetedititvietibedss

agi  =N-22

0uth0r1=CﬂRBy Jv He

author2=HILL, #. L,

year = 1956

title =CHARACTERISTICS ANDY FERTILIZER YALUE OF PHOSPHATE ROCK FROM DIFFERENT FIELDS

source =J. AGR, FOOD CHEN. 4, F. 4B4-487

bidebivttiebittieivitiivy

agi =J-24
authori=CARD, R, Ju
year = 1949

title =ANACONDA PHOSPHATE PLANT, BEMEFICIATION AND TREATMENT OF LOB-GRADE IDAHOD PHOSPHATE ROCK
source =AH, INST, OF WINING. ENG. TRANS., V, 184, F, 282-284
Etedstettietirstitiithit]

agi  =L-30
authori=CARDEBI, G.
year = 1950

title =CELESTINA E APATITE UI STRONZOI SINTETICHE CONTENENTI FICCOLE GUANTITA DI MERCURID
source =ACCA, NAZ, LINCEI, ATTI, CL. 5CI., REND, 5. 8, V. 8, F. 2, P\ B7-937IN JAFFEE, E. K., (1951} ABGTRACTS OF THE LITERATUR
E BN SYNTHESIS OF APATITES AND SOME RELATED PHOSPHATES, U. 5. GEBL. SURVEY CIRC, 135, P, 26-27
abstrct=[I5CUSSES THE RESULTS AND GEGCHEMICAL IMFLICATIONS OF EXPERIHENTAL INVESTIGATIONS OF SYNTHETIC CELESTITE AND STRONTIUM
APATITE CONTAINING SUBORDINATE AMOUNTS OF MERCURY. THE INCLUSION OF MG IONS IN THE STRUCTURE OF THE MINERALS IS DEFINED
A5 PSEUDOISOMCORPHS.
jretsestictsidtibetietti

agi =G-41
authori=CARDZZI, A, V.
vear = 1940

title =NICROSCOPIC SEDIMENTARY PETROGRAPHY
source =JOHN WILEY WY, JOHN WILEY AND' 5ONS 50NS, N.Y., 485 P, INCL., DIAGRAMS AND ILLUS,
FRedsetttectiviibeceeisss

agi  =G-42
']uthﬂrl:EﬁRSHELL; Le I
year = 1933

title =URANIUM IN PHOSPHATES--WEATHERING AND ENRICHMENT OF PHOSPHATE

source =U, 5. GEOL. SURVEY REFT. TRACE ELEMENT INV. NO. 390, P. 173, DEC, (REFT, PREP. FOR U.S5. ATOMIC ENERGY COMM.)
pterestietrederseesitil

agi =L-115

authori=CARSHELL, L. I

author2=MCKELVEY, V. E.

year = 1934

title =EFFECTS OF WEATHERING ON FHOSPHATE ROCKS (IDAHO-UTAH)

source =4, &, GEOL, SURVEY REPT, TEI-490, P, 193-194, (REFT. FREF. FOR ATOMIC ENERGY COMM.)
freeedepetatettiveesteitl

461 =i-114
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author1=CARSWELL, L. 4
author2=GULERANLISER, R. A

year = 1955
title =URANIUM IN PHOSPHATES - HORTHWEST PHOSPHATE, VARIATION IN COMPOSITION OF PHOSFHATE ROCK WITH LEPTH IN THE CONDA XINE (ID
AHO)

source =U. S8, GEOL. SHRVEY, REPT. TEI-540, P, 192, (REFT. PREF. FOR ATOMIC ENERGY COMM,)

Etddeeesdtediseditttsistd

agi  =79-05591

author1=CARTER, A. N.

year = 1978

title =PHOSFHATIC MODULE BEDS IN VICTORIA AND THE MIOCENE-FLIOCENE EUSTATIC EVENT

source =NATURE VOLUME 278 NO. 5485 PAGES 258-239

index =VICTORIA+STRATIGRAPHYNEOGENEFAUSTRALIA+CHANGES OF LEVEL+SEDIMENTARY ROCKS+CHEMICALLY PRECIPITATED! ROCKS+PHOSFHATE ROCK
SHNODULESHSECONDIARY STRUCTURESHSELIMENTARY STRUCTURESHFHOSFHATE COMPOSITIONHUPFER MIOCENE+MIOCENE4TERTIARYLEUSTACYHPHOSF
HORITE

jeitiiisiteteidtiediteiss

agi =§-72
authori=CARTER, A, N.
year = 1978

title =THE DISCOVERY OF A PHOSPHATIC NODULE BED AT THE BASE OF THE JEMMYS POINT FORMATION IN EAST GIFPSLAND, VICTORIA
source =SEARCH, V. 9 NO. 10, F. 370-372

bEdtitbetidetaatsstotitis

agi =L-31

author1=CARTER, E. K.

author2=0FIK, A. A.

year = 1961

title =LAWN HILL 4-MILE GEDLOGICAL SERIES, SHEET E/54-%, AUSTRALIAN NATIONAL GRID

source =AUSTRALIAN, BUR. WIN. RES., GEOL. & GEOPHYS., EXPL. ROTES NO. 21, 17 P., GK. MAFS

abstrct=ABS, THE MAJOR UNITS RECOGNIZED IN THE LAWN HILL QUAD., QUEENSLAND, ARE PRECAMBRIAN BASEMENT ROCKS FORMIMG THE ISA HIGHL
ANLS AND A& NDRTHERN UPLAND ZONE, CAMBRIAN ROCKS FORMING A TARLE LAND IN THE SDUTHWEST, AND CRETACEDUS ROCKS OF THE CARFE
NTARIA BASIN IN THE NORTHEAST.

bEstatestiveteitetidesed

agi =0-50

authori=CARTER, E. K.

author2=BR00KS, J. H,

author3=WALKER, K. R.

year = 1941

title =THE FRECAMBRIAN MINERAL BELT OF NORTHWEST QUEENSLAND

source =BUR. MIN, RESOUR. AUSTRALIA BULL. 51

pttetietittiiteiedissite]

agi =0-51

author1=CARTER, E. K.

author2=0FIK, A. A,

year = 1943

title =DUCHESS 4-BILE GEOLOGICAL SERIES

source =BUR, MIN, RESOURCES, AUSTRALIA EXFLANATORY NOTES 23

bEitetitiittitteieittited

191 =K-5
guthori=CARTER, LUTHER J.
year = 1980

title =PHOSFHATE: LIEBATE OVER AN ESSENTIAL RESOURCE
scurce =5CIENCE, V. 209, F. 372-374
bretsesdtesiidditteeitii

agi =q-71
autheri=CARTER, R. A,
year = 1978

title =AN INTEGRATED INBUSTRY - PHOSPHATE MINING ARD MILLING IN IDAHO
source =MINING ENGINEERING, V. 30, NO. 1, 20-3¢
pieiditditititiieeiiitit]

agi =77-20921

author1=CARTER, 5. U,
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year = 1949

title =PHOSFHATE

source =VOLUME 170 NO. 3 100TH ANNUAL SURVEY AND DUTLOOK OF MINERAL COMMODITIES ENG, MIN. J. PAGES 158-140
nbstrct=NOTE, REVIEW OF GLOBAL PHOSPHATE FRODUCTION FOR 1958

index =UNITED STATEStECONOMIC GEOLOGYPHOSPHATEFFRODUCT IONFDEROSITSHECONOMICS+REVIEN+195845LDBAL TREGI DNAL $RESOURCES
EREE S+ T EE PRI EERITES

agi =L-114
authori=CARTER, WILLIAM I
year = 1949

title =THE W. L. NEWHAN PHOSFHATE MINE, JUNIATA COUNTY, PENNSYLVANIA

source =FENNSYLUANIA GEGL. SURVEY, 4TH SER., INF. CIRC. &4, 1& P, ILLUS., TABLES

abstrct=ARS, PHOSFHATE WAS DISCOVERED AND MINED FROM LOWER DEVONIAN ROCKS AT THE H.L. NEWMAN PROPERTY NEAR THE END OF THE W.L.ST
CENTURY. FHOSPHATE OCCURS AS CARBONATE FLUORAFATITE IN OOLITIC CALCAREOUS NODULES AT THE ONCNDAGA LIMESTONE-RIDGELEY S
ANDSTONE CONTACT AND AS VEINLETS AND VUG FILLINGS OF WAVELLITE AND CRANDALLITE IN SHRIVER CHERT. HINE WORKINGS ARE SMAL
L AN SCATTERED OVER AN AREA ARDUT 1,000X250 FEET. OF THO ZONES MINEL, THE UPPER NOIULAR ZONE IS THIN, BUT EXACT THICKN
ESS IS NOT KNOWN: THE W.L.WER SECONDARY ALUMINUM ZONE WAS MINED BY UNDERGROUND METHOUS ALONG A LAYER ABOUT 2.5 FEET THIC
Ks AS HUCH AS 20 FEET BELOW THIS LAYER, ROCK IS MINERALIZER RBY VEINLETS OF WAVELLITE AND CRANDALLITE. MINERALIZEL PHOSF
HATE ROCK FRAGHENTS RANGE IN GRADE FROM A TRACE TO 24 PERCENT F2053; AREAL AND STRATIGRAPHIC DISTRIRUTION IS ONLY PARTLY
KNOUN,

frtottotectosstetetveitts

agi  =N-23
authar1=CASEY,
year = 1982

title =PHOSFHATE DEFPOSITS OF ABEDKUTA PROVINCE {(IFO JUMCTION AREA)
soupce =GEOL. SURVEY OF NIGERIA REPT. NO. 1039, 3 F,

bEesititissecvieetissiis

agi =77-31122

author 1=CASSEDANNE, J. F,

quthor2=CASSEIANKE, J. O,

year = 1974

title =PRESENCE OF A PHOSFHATIC ZOME NEAR CONTENDAS DO SINCORA, BAHIA
source =VOLUME & NO, 4 REV. BRAS. GEOCIENC, PAGES 223-229

lang =PR

index =BRAZILECONOMIC GEDLOGYHPHOSFHATE+RAHIASCONTENDAS DO SINCORASOUTH AMERICA+DEPOSITS+GENESISHABUNDANCEPROPERTIESS0LUBI
LITY+PETROGRAPHY +OCCURRENCE +QUARTZ ITE4GREISS
Fredetedtiaieteiseistiis

agi =N-24
author1=CASSINY, N. G,
vear = 1952

title =LAU PHOSFHATE
source =FIJI AGRIC. J., MARCH
pestteeiibpiitiiietiseity

agi  =6-43
authari=CATHCART, J. K.
year = 1950

title =NOTES ON THE LAND-PERELE PHOSPHATE DEPOSITS OF FLORIDA

soypce =IN, SNYDER, F. G., (ED), SYMPOSIUN ON MINERAL RESOURCES OF THE SOUTHEASTERN UNITED STATES, P. 132-131, ILLUS.
Etetefistesisbatteteieey

agi =G-54

authar1=CATHCART, J. R,

author2=HOUSER, F. .

year = 1950

title =DEVELOFMENT AND DISTRIBUTION OF LEACHED ROCKS IN THE LAND-FERBLE PHOSPHATE DBISTRICT, FLORIDA, LARBS.]

source =GEOL. SOC. OF AM, BULL., V. &1, FT, 2, P, 1449-1450.

abstroct=ABS, LEACHING IN THE FLORIDA LAND-PERRELE PHOSPHATE DISTRICT TOOK FLACE PREDOMINATELY AT THE TOP OF THE BONE VALLEY FORMA
TION OF PLIBCENE AGE, THE LEACHED ZOME MAY RE PRESENT AT OTHER FLACES, WHERE THE PHOSPHATE DEPOSITS ARE BELIEVED 7O BE
WEATHERING RESIDUUM OF THE HAWTHORN FORMATION OF MIOCENE AGE.  THE RBONE VALLEY FORMATION IS A MIXTURE OF SAND, CLAY, AN
It TRICALCIUM PHOSPHATE NODULES, 1IN THE LEACHED ZONE, ALL OR PART OF THE TRICALCIUM PHOSPHATE NODULES WERE REMOVED, PROR
ABLY RY GROUNDWATER. THE LEACHED PRODUCT IS CLASSIFIED GENERALLY ON THE BASIS OF LITHOLOGY, AND SPECIFICALLY ON THE DEG
REE 0OF REMOVAL OK ALLOCATION OF THE NODULES. THE UPFER PART OF THE ZONE IS AN INTENSELY LEACHED, FRIABLE, VESICULAR, WH
ITE CLAYEY SAND FROM WHICH MOST OF THE PHOSFHATE NODULES HAVE BEEN REMOVED. THE LOWER PART IS A LESS LITERALLY LEACHED
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SAND THAT VARIES WIDELY IN COLOR, PORDSITY, AND DEGREE OF NODULAR ALTERATION, THIS LATTER TYPES APPEARS TRANSITIONAL BE
TWEEN THE RELATIVELY UNALTERED ROCKS IN THE EONE VALLEY FORMATION EELOW AND THE HIGHLY ALTERED ROCK NEAR THE TOP OF THE
LEACHED ZONE.

ERpRie ok oo

agi =H-25

authori=CATHCART, J: E.

author2=HOUSER, F, N,

year = 1950

title =DEVELOPHENT AND DISTRIBUTION OF LEACHED RDCK IN THE LAND FERELE FHOSPHATE DISTRICT, FLOKIDA, [ARS.]

source =BEOL, 50C. OF AM. BULL., Vo &1, KO, 13, FT, 20 F. 144%-1450

bestebeitetitietetideliy

agi =G-52

author1=CATHCART, J+ B

author2=DAVILSON, @ F.

year = 1982

title =DISTRIBUTION AND ORIGIN OF PHOSFHATE IN THE LAND-PEBBLE DISTRICT OF FLORIDA [ABS.]

source =ECOR. GEDLOGY, V. 47, F. 127,

abstrct=ARS, THE HOME VALLEY FORMATION CONSISTS DF A LOWER STRONGLY, PHOSPHATIC UMIT AND AN UPPER LESS PHOSPHATIC UNIT. THIS PA
FER IS CONCERNED ONLY WITH THE LOWER UNIT, WHICH CONTAINS THE EULK OF THE MINABLE PHOSFHATE DEROSITS OF THE DISTRICT.

THE LAND-PERBLE DIISTRICT IS DIVILED INTD THO PARTS: A& NORTHERN PART IN WHICH THE P205 CONTENT OF THE PERBLE PHOSFHATE

1S HIGH ANL' A SCUTHERN PART IN WHICH IT IS GERERALLY LOWER, THESE AREAS APPEAR TO REFLECT, AT LEAST FARTLY, THE CHARACY
ER OF THE UMDERLYING HAWTHORN FORMATION, THE NORTHERN PART OF THE DISTRICT IS UNDERLAIN RY LIMESTOME OF THE HAWTHORN FD
RMATION, AND THE PHOSPHATE DEFOSITS CONTAIN ABUNDANT FHOSPHATIZED LIMESTONE FRAGMENTS. THE SCUTHERN PART IS5 UNDERLAIN B
Y SANDY AND SILTY HAWTHORM, AND THE FHOSPHATE DEPOSITS CONTAIN LITTLE IF ANY FHOSPHATIZED LIMESTONE. THE NORTHERN P4
KT OF THE DISTRICY MAY BE DIVIDER INTO THREE PARALLEL, ROUGHLY NORTH-TRENDING BELTS, THE CENTRAL ONE CONTAINING LARGE FH
OSFHATIC PARTICLES WITH LOW P20% CONTENT AND' THE OUTLYING TWD CONTAINING SHALLER FHDSFHATIC PARTICLES WITH A HIGH P205 €
(ONTENT, RECENT STUDIES HAVE LELr 7O THE CONCLUSION THAT THE PEBELE FHOSPHATE OF THE CENTRAL BELT OF THE NORTHERN PART
OF THE DISTRICT I5 DEROSITIONAL AND THAT THE PHOSPHATE IN THE DUTLYING RELTS MAY BE, AT LEAST PARTLY, RESIDUAL IN ORIGI
iR
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title =DISTRIBUTION AND' ORIGIN DF PHOSFHATE IN THE LAND-PEBELE DISTRICT OF FLORIDA

source =U, 5, GEOL. SURVEY REFT. TRACE ELEMENT INV, WO, 212, 15 P, INCL. INDEX AND SKETCH MAFS, DIAGRAMS. (REPT. PREF. FOR U.S,
ATOMIC ENERGY COHM.)
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source =IN ORIGINE DES GISEMENTS [ES PHOSFHATE LE CHAUX, 19TH INTERNAT. GEOL. CONG., ALGIERS 1952, COMPTES RENDUX, SEC. 11, FASC
s 11y B 77-91, ILLUS,
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source =U, §, GEOL., SURVEY OFEN-FILE REFPT,
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source =t. §, BEGL. SURVEY OPEN-FILE REPT., 10 F,
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authori=CATHCART, J, B,

authorZ=08TERWALL, F. G,
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title =RELATION OF STRUCTURE TO PHOSPHATE DEPOSITION, [ABS.]

source =AM, INGT, MINING AND METALL, ENGINEERS INDUS. HIN. BIV. HIG., TAHPA, FLORIDA
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agi  =G-44
author1=CATHCART, J. B,
year = 1936

title =BISTRIBUTION AND BCCURRENCE OF URANIUM IN THE CALCIUM PHOSPHATE ZONE OF THE LAND-PEBBLE FHOSPHATE DISTRICT OF FLORIDA
source =U. &, GEOL. SURVEY PROF. FAFER 300, F. 489-494, ILLUS,
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agi =G-43
authori=CATHCART, J. B
vear = 1934

title =ECONDMIC GEDLOGY OF THE PHOSFHATE DEFQSITS OF FLORIDA LARS.]

source =ECON. GEOLDGY, V. 31, F. 111-112,

abstrct=ABS, PHOSPHATE DEPOSITS OF FLORIDA ARE DIVIDED INTD RIVER-PEBBLE, HARD-ROCK, AND UAND-FEBBLE TYPES, RIVER PEBBLE DEP
(8ITS, RBARS, AN FLODDPLAINS OF FRESENT STREAMS ARE SHALL, COARSE-GRAINED AND LOW IN F205 CONTENT. THE HARD-ROCK LEF
0SITS OCCUR IM THE LOWER PART OF THE ALACHUA FORMATION (PLIOCENE). THE FORMATION IS PROBABLY THE COLLAPSED ANR FARTIALL
Y STREAM-REWORKED RESIDUUM OF THE HAWTHORN FORMATION (EARLY AND MIDDLE MIOCENE). [DEPBSITS ARE SMALL, BUT THE VERY COARS
E FHOSPHATE PARTICLES ARE HIGH IN P203. THE LAND-FEWBLE DEFDSITS. & PART OF THE BONE VALLEY FORMATION {(PLIGCENE), WE
RE BEPOSITED ON THE HAWTHORN FORMATION BY A TRANSGRESSING SEA WHICH PARTLY REWGRKED AND' SORTED' THE RESIDUAL MANTLE OF TH
E HAWTHORN. THE PHOSFHATE DEFOSITS ARE LARGE, UNCONSOLIDATED, AND FLAT-LYING, AMND XAY BE CLASSIFIED ASt (1) REWORKED IE
FOSITS OF BEDDED COARSE-GRAINED FHOSFHATE; (2) RESIIUAL DEFOSITS OF HASSIVE FINE-GRAINED FHOSPHATE: AND (3) DEPOSITS IN
WHICH REWDRKELD MATERIAL DYERLIES RESIDUAL MATERIAL, THE P205 CONTENT OF THE PHOSPHATE PARTICLES VARIES INVERSELY HIT
H GRAIN SIZE; THUS COARSE PHOSFHATE DEPOSITS ARE OF LOWER GRALE THAMN FINE DEFOSITS. INTENSIVE WEATHERING HAS ALTERED
THE UPPER FART OF THE BONE VALLEY FORMATION TO A ZOME CHARACTERIZED BY VERY FINE-GRAINED ALUMINUM PHOSPHATE HINERALS.
THIS LEACHED ZONE IS A LARGE FOTENTIAL RESERVE OF FHOSFHATE.
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author1=CATHCART. J. B,

nthor2=0STERRALD, F. ¥

year = 1957

titie =RELATION OF PHOSPHATIC SEDIMENTS TO TECTONICS OF THE EASTERM U, 8., [ABS.]

source =AM, INST. MINING AND METALL. ENG. INDUS. MTG., TAWFA, FLA., OCT.
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anthori=CATHCART, 4. B
year = 1980

title =PHOSFHATE DEPOSITS, LAND-PERBLE DISTRICT, FLORIDA
source =IN MANUAL OF HETHODS OF THE ASSOC, FLORIDA PHOSFHATE HINING CHEMISTS, F. 4-%
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agi  =0-19
author1=CATHCART, J. B
year = 1941

title =GEDLOGY OF PHOSPHATE DIEPGSITS OF THE EASTERN UNITED STATES
spurce =AH. CHEM. SOC., 140TH ANN. HTG., CHICAGD, ILL., SEFT,
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agl =G-43
author1=CATHCART, J. K.
year = 1942

title =ECONOMIC GEOLOGY OF THE KEYSVILLE QUADRANGLE, FLORIDA
source =U, 5. GEOL, SURVEY RULL. 1128, 82 F., ILLUS., TAELES, GEOL. KAFS.
absirci=ARS. THE KEYSVILLE GUAIRANGLE, IN WEST-CENTRAL PENINSULAR FLORIDA, IS WITHIN THE LAND-PERBLE FHOSPHATE LISTRICT. THE HA
WTHORN FORMATION, THE OLDEST FORMATION THAT CROFS DUT IN THE BUADRANGLE, CONGISTS OF INTERBEDDED AND' LENTICULAR SANE, CL
AY, AND LIMESTONE AND DOLOMITE, ALL CONTAINING PHOSPHATE NODULES, PHOSPHATE NODULES ARE LOW IN P205 CONTENT AND HAKE UP
ABQUT 10 PERCENT OF THE ROCK, BUT MUCH OF THE ECONORIC PHOSPHATE WAS REUWORKED FROM THE HAWTHORN FORMATION.  THE BONE VA
LLEY FORMATION OF FLIDCENE AGE UNCONFORMABLY OVERLIES THE HAWTHORN, AND IS DIVIDED INTO TWO UNITS: A LOWER, PHOSPHORITE
UNIT, ANDI AN UPPER, CLAYEY SAND UNIT, TBE FORNATION UNDERLIES THE ENTIRE QUADRANGLE, THREE, FERHAPS FOUR, PERICHS OF U
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EATHERING HAVE ALTERED THE ROCKS OF THE KEYSVILLE QUADRANGLE. THE FIRST, AFTER THE DEPDSITION OF THE HAMTHORN FORMATION
» FRODUCED KARST TOPOGRAFHY ON THAT FORMATION, CHEMICAL WEATHERING AT THIS TIME REMOVED THE SOLURLE CACOZ AND LEFT A RE
SIDUUM ENRICHED IN FHOSFHATE AND QUARTZ, THIS RESIDUUM WAS REWORKED INTO THE RASE OF THE BOME VALLEY FORMATION, THE RE
WORKING SORTED THE SLIGHTLY HEAVIER FHOSFHATE FARTICLES, AND THE PARTICLES WERE FROBAELY ENRICHED IN THE BONE VALLEY SEA

+» & SECOND PERIOD OF WEATHERING FOLLOWED THE DEPOSITION OF THE RONE VALLEY FORMATION AND AT THIS TIME THE ALUMINUM FHOS
FHATE ZONE WAS FORMED, AT THE SAME TIME, THE LIMESTONE OF THE HAWTHORN FORMATION WAS ALTERED TG CALCAREOUS CLAY AND' WAS

DOLOMITIZED. A THIRD PERIOD OF WEATHERING FOLLDWED THE DEPOSITION AND THE LODSE SURFICIAL SANIS, AND & GROUND-WATER P
OIGOL (THE LEON SOIL) WAS DEVELOPED IN THE SURFICIAL MATERIALS OR WAS SUPERIMPOSED ON THE ALUMINUM PHOSFHATE ZONE, A FO
URTH, THIN, SURFICIAL WEATHERING DEVELOFED IN RECENT TIME. RESERVES OF RECOVERABLE PHOSFHATE TOTAL ALMOST 400 MILLION L
ONG TONS. THIS ESTIMATE IS & TOTAL OF ALL GRALES, AND IS MADE WITHOUT REGARD TO PRESENT ECONOMIC CONBITIONS. A TOTAL O
F 477 MILLION LONG TONS OF ROCK WITH AN AVERAGE CONTENT OF ABOUT & PERCENT P205 AND 0,009 PERCENT URANIUM IS AVAILABLE F
ROM THE ALUNINUN PHOSPHATE ZONE IN THE QUADRANGLE., AN ESTIMATED ADBITIONAL 1 BILLION TONS OF PHOSFHATE IN THE HAWTHORN
FORMATION REPRESENTS A POTENTIAL RESOURCE.
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101 =G-49
authori=CATHCART, J, K.
year = 1943

title =ECONGMIC GEDLOGY DF THE PLANT CITY QUADRAMGLE. FLORIDA

source =U, &, GEOL. SURVEY RULL. 1142-I, P, D1-D54, TLLUS., TABLES, GEDL. HAP.

abstrci=ABSG, THE OCALA LIMESTONE OF EOCENE AGE IS5 KMOWM FROM DRILL BATA 7O UNDERLIE THE ENTIRE BUADRANGLE. THE SUWAMNNEE LIMESTD
KE OF DLIGOCENE AGE, THE TAMPA LIMESTOME OF EARLY MIOCENE AGE, THE HAWTHORN FORMATION QF MIDDLE MIOCENE AGE, AMD THE BON

E VALLEY FORMATION OF PLIDCENE AGE CROP OUT IN THE AREA. TERRACE SANDS, REFERRED TO THE FLEISTOCENE OR RECENT, BLAMKET
THE AREA EXCEFT ALONG THE STREANS, SEVERAL PERIOUS OF WEATHERING HAVE AFFECTED THE ROCKS IN THE PLANT CITY QUADRANGLE,
AFTER THE DEPOSITION OF THE HAWTHORN, WEATHERING AND EROSICN FORMED & RIDGE-AND-VALLEY TOPOGRAFHY ON THE SURFACE OF THE
HAWTHORN: THE RIDGES ARE MODIFIED BY A WELL-DEVELOFED KARST TOPOGRAPHY, THE PHOSPHATE-RICH RESIDUUM THAT FORMED ON THE
HAWTHORN DURING THIS PERIOD OF WEATHERING WAS REWORKED INTD THE RONE VALLEY FORMATION, FOLLOWING THE DEPOSITION OF THE
BONE VALLEY FORMATION, LATERITIC WEATHERING ALTERED THE SURFICIAL ROCKS, FORMING THE ALUMINUM PHOSFHATE ZONE. £ GROUND
WATER PODDSOL, THE LEON S0IL OF PLEISTOCENE AGE, QVERLIES DR EXTENDS DOWNWARD INTD THE ALUNINUM PHOSPHATE ZONE. A VERY
YOUNG SOIL OCCURS ON SANDS CONTAINING POTTERY SHARDS. THE CALCIUM FHOSFHATE ZONE CONSISTS OF UNCONSOLIDATED SEDIHENTARY
ROCKS CHARACTERIZED BY ARUNDANT NODULES OF CARBONATE-FLUORAFATITE.  THE ZONE IS NOT A STRATIGRAPHIC UNIT BUT INCLUDES R
OCKS OF THE TAMPA LIMESTONE, THE HAWTHORN FORMATION, AND THE LOWER UMIT OF THE BONE VALLEY FORMATION, ECONODMIC FHDSPHAT

E DEPOSITS OCCUR OMLY IN THE CALCIUM PHOSPHATE ZOME AMD ARE LIMITED TO THE SOUTHERN HALF OF THE QUADRANGLE.  RESERVES OF
POSSIELY MINABLE PHOSPHATE IN THE CALCIUM PHOSFHATE ZONE TOTAL AROUT 50 MILLION LONG TONS OF RECOVERARLE PHOSPHATE NODU
LES CONTAINING MORE THAN &5 PERCENT BFL (EONE FHHOSPHATE OF LIME=PERCEMT P20¥2,18T) AND AROUT 0.014 PERCENT URANIUM. TH

E ZONE WITHIN THE HAWTHORN FORMATION CONTAING AS ADDITIONAL RESOURCE OF PHOSFHATE OF ARDUT 45 MILLION LONG TONS WITH AN
AVERAGE GRADE OF ABOUT 50 PERCENT BRL AND 0,005 PERCENT URANIUM, THE ALUMINUM PHOSPHATE ZONE, A ZONE IN WHICH THE CALCI
UM FHOSPHATE MINERAL WAS CHANGED TO ALUMINUM PHOSFHATE IS A POTENTIAL SOURCE FOR URANIUM PHOSPHATE, AND ALUMINA. ARDUT
390 MILLION LONG TONS OF ALUMINUM PHOSPHATE WITH AN AVERAGE GRADE OF ABOUT 5 PERCENT F205, 10 FERCENT AL203, AND 0.012 P
ERCENT URANIUM IS PRESENT IN THE GUADRANGLE.,
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title =FLORIDA-TYFE PHOSPHATE DEPDSITS OF THE UNITED STATES--ORIGIN AND TECHNIGUES FOR FROSPECTING

source <IN, SEMINAR ON SOURCES OF MINERAL RAW MATERIALS FOR THE FERTILIZER IN ASIA AND THE FAR EAST, PROC.) U.N, ECAFE MINER RES
OURCES BEVEL. SER., NO. 324 P, 17B-1B&, ILLUS., TABLES,
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title =PHOSPHATE EXPLORATION IN COLOMBIA--A CASE HISTORY REFERENCE

source =IN, SEMINAR ON SOQURCES OF MINERAL RAW MATERIALS FOR THE FERTILIZER INDUSTRY IN ASIA AND THE FAR EAST, PROC.? U.N. ECAFE
HINERAL RESOURCES DEVEL. SER., NO. 22, PART 2, SECT. C, 3, F, 248-234,
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title =HARINE PHOSFHORITE DEPDSITS--ECONOMIC CONSIDERATIONS

source =IN, SEMINAR ON SOURCES OF MINERAL RAW HATERIALS FOR THE FERTILIZER INDUSTRY IN ASIA AND THE FAR EAST, FROC.: U.N. ECAFE
MINERAL RESOURCES DEVEL. SER., NG. 32, P 293-300.
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title =PHOSPHATE INVESTIGATIDNS IN COLOMBLA, 1%69--f PROGRESS REFORT WITH A HOTE ON THE ALUMINDUS LATERITE DEPOSITS OF THE DEPT
+ OF CAUCA

source =U.5, GEOL. SURVEY DPEN-FILE REFT., 44 F.
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author1=CATHCART, J, R.
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title =NOTES ON THE PHOSPHATE OCCURRENCE IN RAJA CALIFORNIA. MEXICO
source =B F. UNPUBLISHED MANUSCRIPT.
FREsdesitisieitetietid
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author1=CATHCART, J. K.
year = 1974

title =GEDLOGY AND MINERALOGY OF PHOSFHATE RODCKS IN THE BAMBUI GROUP NEAR CEDRD D0 ABAETE AND VICINITY, MINAS GERAIS, BRAZIL
source =, 5, GEQL. SURVEY OFEN-FILE REFT. 74-21%, &0 F,
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title =PHOSPHATE FERTILIZER MATERIALS IN COLOMBIA: IMFORTS, USES, ANDr DOMESTIC SUPPLIES

source =VOLUME 3 ISSUE 9 J. RES. U. S. GEOL. SURV, FAGES 439-642

index =COLOMBIA+ECONOMIC GEOLOGY+PHOSPHATE+REGIDNAL+SOUTH AMERICA+DEFOSITS+RESOURCESHPOSSIRILITIESHPRODUCTIONHECONOHICSHUTILIZ
ATIONHFERTILIZERS
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title =FLUDRINE IN PHOSFHATE DEFOSITS

source =GEOLOGY ANI RESOURCES OF FLUDRINE IN THE UNITED STATES, U. 5. GEOL. SURV., PROF. PAP. NO. 933, PAGES 22-81

index =UNITED STATES+ECONOMIC GEOLOGYHFLUORSPARIPHOSPHATE+REGIONAL+CONTERMINCUSHIEFOSITSHSEDIMENTARY ROCKS+PHOSPHATE ROCKSHOCC
URRENCE+RESOURCESHRESERVESHORIOVICIANYPERNI ANFNIOCENEHPL IDCENE+HFLUORINE
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authori=CATHCART, J. B
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title =PHOSFHATE IMVESTIGATIONS IN BRAZIL, 1975
source =U, §, GEOL. SURVEY DFEN-FILE REPT. 76-45, 25 F.
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author1=CATHCART, J. R.

author2=5CHMINT, B L.

year = 1977

title =MIDDLE PALECZOIC SEDIMENTARY PHOSFHATE IN THE PENSACOLA MOUNTAINS, ANTARCTICA

spurce =, 5. GEOL. SURV., PROF. FAP, 4%4-E, 1B PAGES

abstrct=NDTE. CONTRIBUTIONS TO THE GEOLOGY OF ANTARCTICA

index =ANTARCTICA+SEDIMENTARY PETROLOGYHSEDIMENTARY ROCKSHPHOSPHATE RDCKSHPALECZQICHPENSACOLA MOUNTAINSHSTRATIGRAFHYHMIDDLE P4
LEQZOICHCHEMICALLY PRECIPITATED ROCKSHFHOSFHORITE+OCCURRENCEENVIRDNMENTAL ANALYSISHFETROGRAFHY+CHEMICAL COMPOSITIONADAT
f
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agi =78-34501
authori=CATHCART, J¢ Ru
year = 1978

title =URANIUM IN PHOSPHATE ROCK

source =, §, GEDL, SURV\\’ PROF. PAP, ND. 988-A & PAGES

abstrct=ARE, URANIUM IS A TRACE CONSTITUENT OF ALL APATITES IN AMDUNTS THAT TYPICALLY RANGE FROM <0.001 TD 0,003 PERCENT FOR Gl
ND AND GUANO-DERIVED LEPOSITS, FROM 0,001 TO 0,010 PERCENT FOR IGNEOUS APATITES, AND' FROM 0,005 TD 0.030 PERCENT FOR MAR
INE PHOSPHORITES, URANIUM MAY BE ENRICHED TD AS MUCH AS 0,05 PERCENT IN PHOSPHORITES REWORKED IN A MARINE ENVIRDNMENT,
AND ISOLATED RONES AND CONCRETIONS MAY CONTAIN AS MUCH AS 0.8 FERCENT URANIUM AS A RESULT OF ENRICHMENT RY GROUND WATER.

URANIUN AS U{IV) REPLACES CALCIUM IN THE APATITE STRUCTURE OR MAY BE ABSORBED AS THE URANYL ION ON APATITE CRYSTAL

STRUCTURES, URANIUM IS READILY REMOVED FROM APATITE BY WEATHERING.  ENRICHMENT OF THE PHOGRPHATE AFTER DEPOSITION MAY BE
ENTIRELY RESIIHIAL, AS IN THE CASE OF THE BROWN ROCK LEPOSITS OF TEMNESSEE, OR URANIUM MAY BE ALIDDED, AS IN THE CASE OF T
HE LATERITIC WEATHERING DF THE BEPDSITS IM FLORIDW, URANIUM HAS BEEM RECOVERER AS A BYFRODUCT OF THE MANUFACTURE OF
PHOSPHORIC ACID RY THE WET PROCESS. 1IN 1972, AROUT 15 MILLION TONNES (METRIC TONS) OF PHDSPHATE ROCK WAS USED 7O MAKE P
HOSPHORIC ACID IN THE UNITED STATES. THIS PHOSPHORIC ACID' PROBABLY CONTAINEL ABOUT 1,500 TONNES OF URANIUM, IT SEEMS L
IKELY THAT TONNAGES OF URANIUM IN PHOSFHORIC ACIDN WILL REACH 3,000 TONNES PER YEAR WITHIN THE NEXT 25 YEARS BECAUSE OF 7
HE INCREASED LEMAND FOR PHOSFHATIC FERTILIZERS AND INCREASES IN THE AMDUNT OF PHOSPHATE ROCK USED TO MAKE FHOSFHORIC ACI

I ARDUT TWICE THIS AMOUNT MIGHT BE PRESENT WORLIWIDE. THUS, MARINE PHOSPHORITES ARE f SIGNIFICANT SOURCE OF URANIUN F
DR THE FUTURE,

index =URAMIUM4RESOURCES+ORE LEPOSITS+OCCURRENCE+PHOSPHATE ROCKS+CHEMICALLY PRECIPITATED ROCKS
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source =SME-AIME, TRANS., V. 264, P, 1703-170%; ALSD PAPER FRESENTED AT THE 1977 AIME ANN. MEETING, HAR. &-10, 1977, ATLANTA, GE
ORGIA, 23 F.
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yeap = 1999

title =RESULTS OF GEDLOGIC EXPLORATION BY CORE DRILLING, 1953, LAND-PERELE PHOSPHATE DISTRICT. FLORIDA
source =U,8, GEOL, SURVEY BULL. 1044K, P,221-298
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author1=CATHCART, J.E.
year = 19464

title =ECONOMIC GEDLOGY OF THE LANELAND QUADRANGLE, FLORIDA
source =U.5, GEOL. SURVEY BULL. 1162-G, F. G1-G128
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title =ECONDMIC GEOLOGY OF THE FORT MEARE QUADRANGLE, FLORIDA
source =l,§, GEOL. SURVEY BULL, 1207, 97 F.
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authori=CATHCART, J.H.
yvear = 1979

title =PHOSFHORITE DEPOSITS, EBAMBUI GROUP, NEAR PATOS DE MINAS, MINAS GERAIS, BRAZIL, [AES.]
source =IN, COOK, F.J. AND SHERGOLE, J.H., EDS., FROTEROZOIC-CAMBRIAN PHOSPHORITES, CANBERRA FUR. & PRINT. £O, FTY, LTD., AUSTRA
LIAs Pv 51
absirct=ARS. THE BAMEUI GROUF OF LATE PRECAMBRIAN DR EARLY CAMEBRIAN AGE IS PRESENT OVER A LARGE PART OF THE BRAZILIAN STATE OF
INAS GERAIS AND ADJACENT FARTS OF GORIAS TO THE WEST AND BAHIA T8 THE KORTH. THE RID SAD FRANCISCO EFFECTIVELY DIVIIES
THE GROUP INTO A WESTERN FACIES COMPOSED OF FIME-GRAINED CLASTICS AND CARBDMATE, AND AN EASTERN FACIES COMPOSED OF COARS
ER CLASTICS - SANDSTONE, SOME GHALES AND CONGLOMERATES, AN ONLY MINOR CAREONATE. THE BAMBUI GROUP IS DIVIEDED INTO THRE
E FORMATIONS THE FARANOA FORMATION AT THE BASE, THE PARAOPERA FORMATION IN THE MIDDLE, AND THE IRES MARIAS FORMATION AT
THE TOF, THE GROUF IS OVERLAIN BY FLAT-LYING CRETACEOUS SANDSTONES, AND IS UNDERLAIN EBY PRECAMBRIAN HETANORPHIC AND INT
RUSIVE IGNEDUS RODCKS. PHOSPHORITIC DEPOSITS ARE FOUND IN THE INDAIA MEMBER OF THE PARAOPEBA FORMATION, AT THE BASE O
F & SERIES OF YELLOW, RED AND GREEN SILTSTONES. THE FHOSPHORITE IS8 LAMINATED, ISOCLINALLY FOLLED, AND IS COMPOSED OF Bl
ACK, ELONGATE APATITE PELLETS ANL QUARTZ GRAINS, CEMEMTED BY QUARTZ AND MUSCOVITE. ABUNDANT NARROW QUARTZ VEIMLETS CUT
THROUGH THE ROCK AT RIGHT ANGLES TO THE ELONGATION DIRECTION OF THE PELLETS. THE PHOSFHORITE IS UF TO BO M THICK ANR CO
NTAINS G 70 30 PERCENT P205. THE DEPOSIT IS ELONGATE TO THE NORTHWEST, AND THE CENTRAL FART OF THE DEPOSIT, WHICH IS TH
E THICKEST AND RICHEST PART, IS BOUNDED RY FAULTS, RESERVES TOTAL ALMOST 500 HILLION TONMES WITH AN AVERAGE GRADE OF 11
FERCENT P203. ALDITIONAL REGOURCES ARE KNOWN TO BE FRESENT AT PONTE CAIDA TD THE SOUTHWEST AND AT COROMANDEL TD THE WE
8T. THEGE RESDURCES MAY BE AT LEAST EQUAL TO THOSE AT PATOS DE MINAS.
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