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- ABSTRACT

This bibliography, a compilation of 464 references, is the fourth
in a series compiled from tie Natiomal Uraniv:~ Resource Evaluation (NURE)
Bibliographic Dat: Base. This data base was ~:i:ated for the Grand Junction
Office of the Departmert of Energy’s National U-anium Resource Evaluation
Project by the Ecological Sciences Informa:ion Uenter, Oak Ridge Natiomal
Laboratory. The references in the biblinagr:. »y are arranged by subject
category: (1) Geochemistry, (:) txploratior, (2) Mineralogy, (4) Genesis
of Deposits, (5) Geology of Peposits, (6) Uranium Industry, (7) Geology
of Potential Uranium-Bearing Areds, and (8) Rescrves and Resources. The

references are indexed by authorvr, geographic iocatfon, quadrangle name,
geoformational feature, and keyworc.



PREFACE

This bibliography of 464 indexed and abstracted references is the
fourth in a series of bibliographies prcduced from the National Uranfum
Resource Evaluation (NURE) Bibliographic Data Base. The data base was
created and maiantained by the Ecological Sciences Information Center
(ESIC) of the Oak Ridge National Labor-atory as information support to
the National Uranium Resource Evaluation Project of the Grand Junction
Office of the Departwent of Energy (DOE). In addition to the NURE Bib-
liographic File, ESIC created and maintains six other data bases for the
Grand Junction Office of DOE: Ucranium Mines Files, Quadrangle File,
Contractor's Report File, Geounits File, Reference File, and Numeric File.

The literature is indexed by subject categories: (1) Geochemistry,
(2) Exploration, (3) Mineralogy, (4) Genesis of Deposits, (5) Geology
of Deposits, (6) Uranium Industry, (7) Geology of Potential Ucranium-~
Bearing Areas, and (&) Reserres and Resources. Indexes to assist in
finding pertinent references are: author, geographic location, quadrangle
name, geoformational feature, and keyword. Geographic information is
presented by state, county, and/or country if foreign. The stuiy areas
are categorized inro one-degree by two-degree National Topagrapnhic Map
Series quadrangles. fGeologic formations, mines, claims, rivers, and
regional structures located within the study site are listed if they are
applicable to the rcsearch. All references in this bibliography ore
contained in the NIRE Bibliographic Data Base and are available for
searchine on requesit. The services of ESIC are free to all DOE-funded
researchers, All inquiries for information services should be addrecsed
to:

Ecological Sciences Information Center — NURE Project
Oak Ridge Naiional Laboratory

P. 0. Box X, Suilding 2001

Oak Ridge, TN 37u37

Telephone: (615).374-7765, FTS 624-7765
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SAMPLE REFERENCE

A - Subject category F - Publication description
B - Récotd number (of reference) G - Publication date

C - Author H - Abstract

D - Corporate author I - Abstractor's initials

E - Title J - Comments

A EXPLORATION
B 231

CD Price, V.; Jones, P. L., Savannah River Laboratory, Analytical
Chemistry Division, Aiken, SC

E Orientation Study Data Release VI: Leesville, South Carolina, Area
F G GJBX-61(78); DPST-78-141-1; 39 po. (1978, March)

R Water and stream sediment samples were collected from the
upper Coastal Plain, Modoc Fault Zone, Kiokee Belt, and the
Carolina Slate Belt. Currings were ccllected from witer
wells being drilled in the area. This report includes sample
locality maps, uranium distribution maps, tables of wate.
quality and field measurement data, and tables of uranium

I and other elemental concentrations. (PAG)

J This paper presents only raw data. Field data are presented in two

parts: Tables 1 and 2 contain a record of site description data
and Tables 3 and 4 contain a listing a field analytical data.

x1i
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<1
Texas Instruseats Iecorpor»ted, Dallas, TX

Study of Airbocme GCisma-Ray Spectroseter Data
Procedures, Casper Qeadrangle, Tyosming.
GIBX-88(88); 158 pp. (1977, October)

A comprekeasive study of thke aerial gassa-ray
spectroagster survey data in the Casper
qeadrangle, Wyoning has ressltel is an
isproved saderstandiag of the nature of
stanifecrous provisces and their radioesetric-
characteristics. The ssrvey data were
reprocessed to prodece comventioml
radiosetric anosaly saps, costowr saps of
absolete valwes and significance levels, anl
stacked profiles of absvleute valses and
significance levels. The resulting gasma-ray
data displays were examised ia conjeactios
with the srasiwn occurremces, gewolcgy, serface
geochesical samples, LANDSAT isagery, and
other publizshed data to establish their
inter-relaticaships and develop more
appropriate data collection, analysis and
interpretation approaches for the pURE
Yational Aerial Radicmettic %ecommsissance
Servey. As feproved statistical 4nalysis of
e, eU/eTh and e¢¥/X ancezly maps was developed
to defise uranium anomalies which are doth
statisticelly snd geochesically significaat.
Gasma-~ray statistical sassary dsts wvere
applied to characterize broad wsraniferons
geochesical provirces and these data are
suggested as a seass of relatiag the gqansa-nay
data to sranies potential. Contosr saps were
denonstrated tc be useful in displaying
gassa-ray data and im defining aramiferowns
setallogeaic proviaces. Significance level
CoOBLOSE BAPS vere hettear than absolote valses
ssps in this application. The gassa-ray dsta
show uranisn depletion im sapped sltered areas
associated with the Cas Hills sad Shirley
Sasin districts indicating that the lata may
be used to search for possible eraajva sourcas
for toll-type deposits. Sigaificance factor
stacked profiles vere easily imterpretel thas
vere convestiosal radimetric stacked
profiles, and provide a better lov-level
anosaly determisatios @ oacline wraniferous
proviaces. Both types of profiles zhould be
studied together for saximas interpretive
inforsation. Operatioml paresuter steiies
indicated that flight-line spaciag ghoald be
cosmenserate vith the size of the target
sought. The dsta crllectioa period shagld be
desfigned to delect the smallest target that
can be practicsily resolved along the flight
line. 3Sstides of 1) factors affecting iats
accoracy asd precision, 2) aivantages and
disadvantages of digical filterirvg, 3) 1ats
clestering and pattern recognition, 8 surfsce
geochenical 3ats, snd %) data collection
pstassters have resulted in clarificatiss of
sose probless wid have seggested procedoral
sodificetions. (Aeth) PAG)

Yolase 1 is the nmarrstive report and Voluee 2
contains 32 saps, 72 profiles, and ¥ histsgrass,

<2>
Alekpecov, R.A., and < Kh. Efendiey, Acadany of
Sciences, Institute o/ Chesistry, Azervai fan, 0O3sr

On the Oranius Cor‘ent in Petrdleus.
feochesistey 6:621-627. (195%)

The oranium content of some Azerhaifanfan
patroleus deposits bound in different Tactiary
sedjisents vas deternined. The uranius content
vas Sctecmined Dy lominescence of the
petrolean ash. Oranies vas found ¢to he s
cosponent in sll the petroleuss studiad vith
the concentration varying fros 0,0001 to 0.05
percent in the ash or from ¥ g 10(P-7) to S x

<

10({2-3) 371 of petrdlees. The uranius content
and the ash cantent of the petrolecns vere
inversely related indicating a carrelation
betveen irasniom coatemnt asd the >rgarnic
petroleas cosponents. The craracter of
uraniun distribotion fu the petrileua-sheet
waters systed depenis oa the chemical
cosposition of the latter. Ejsiljbries alvays
stifted tosards the petroieus, but it was more
pronocunced in the case of hard vaters. It was
establisked that the decrease o>f the granism
conteat, being extracted by petroleus fraa
artificial solations, ix in coaformity with
the following salt series coatained ip the
soletions: CaCl2 ~ MgCl2 - ¥aR2)3.

(Ratk) (JET)

< .

Alekseev, P.A., V.I. Zrmkov, anl V.A. Piloaov,
Acadesy of Sciences, Petroless Institste, Hascow,
oS5k

Radiocactive Elements ia 0il Piell Waters.
Ceochesistry 7:806-818. (1958}

The conceatration aad distribstion of araniue
and radius in waters of oil fields sal in
tucks related to reef and salt dirsr structutes
vas stodied. Por all types of fields sisilar
cadies conceatratiors {n x 10(2-10j3s/1) anéd a
low uranius content, rarely excesding 1.2 x
10(E-7)g/1, vere noted. This ratis was
considerably higher than the 2qeuilibrios ratis
in the radius concentratioa in ded vaters with
increasing distaace fros the oil fielis.
dectease of radion contest in the wpper
vater-bearing horizoss mith a2 relative sranius
increase vas observed. These pecslarities in
the ta3iam and uraniwm contents ia waters of
oil fields are dee to the specific geocheajcal
conditions typical to oil fiellds. (Ruch) (JIT)

<8>
Andreyev, P.P., I.V. Andreyeva, 3nd E.B. Rdjozina

R2esctions Of Ocanyl Salts with the Coaponents of
Plant Tissae and Sose of Their Derivatjives.
Geochesistry (8):359-368. (1962)

Absorption of 3ranius from eranyl salts in
aguecus solution by cellulose, ligain, wsod,
and oxjidation products of cellalose
{oxycellulose, acetyl cellulose,
carboxyl-sethyl-cell alose, and nitrocellalose)
vere investigited as a fonction »f
conceat=ation and pR. One iiter of uranyi
nitrate soluotion with a cincematrstion of 1
10 (2-2) ¢/1 vas passed thfoujh the sasples at
2-2 sl/pin and at pR’s of 2.9-9.3,
Absocptivities averaged 0.91 g/g; the highest
values vere from oxyocellalose and wool flowur
(35-95 percent ani 190 percent, respectively),
the lovest fros cellulos+ (v2021 snd cotton)
anl acetyl cellulose (78-8: percent, 25-93
perceant, and 74-90 percent extracztion,
gespectl «ly). Best results sere obtained
nesr P S. Pacrt of the gbsocbed uraniae ice
bound ty carbozxyl jJroaps; evidence from
sisilar %o and Pb experiaents confirss that
most of the absorption is by foreation of
oxonius cosplexes, rather than i3n axchange or
physical adsorption. [t is s1jgested that
living plants sust possess a Iafense machanisn
against 3accusslation of uranium, since uranium
is esgsentially absant fros their tissses, even
when grovwing in high-ycanios soils., (LKN)
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Arshavakaya, P. 7., I.G. Berzina, and ?2.A.
Ltyabisova, Acadeny of Sciences, Icstitate of the
Physics of the Parth, Hoscow, USS52; All-Union
Institate of Seclear Geophysics and Seochemistry,
foscov, OSSP

Seochenical and Gecthersal Data from the Drill
Hole of the Pechenga and %ikolatvinsk Regiozs.
Gegchenistry International 9(5) :763~771. (1972)

The coaceptration of uranies was detersined in
the cores of gabbraids and gneisses from irill
3oles ir the Pechengas and Pikolatvinsk regions
of the Xola Peninsula. Fissios track analysis
vas gsed ia the Jetermination. PRadioelesent
contents vere used to calculate the quantity
of radiogenic heat geserated in the earth'’s
crast in the two regions of the Precaabriam
B8altic shield. Reat flow fros the crast is
orly 2.37-12.56 a¥/a(Ee2) (0.2-0.3 B®0). This
indicates that a cousiderable gsanticy of heat
is generated in the contimental spper azatle
ucderlyiag the two tegions. (Aeth) (J8T)

<5>
legestithis, S.S., Institste of Petrogenesis and
Geochesistry, Athens, Greece

Nn the Phenosenology and Seochemistry of
Differential Leaching and %lesent Aggletination
Processes. Cheafical 3eolngy 2:311-329, (1967)

Jranius contaising siuerals are often
susceptible to 2ifferential leaching with a
preferent ial modbilization 27 certain elesects
over others nnder altemtion dee to hyiratior.
I-cay fluoresceat spectroaniliyses of
anaffected and aleered smarjins of a 9, ¢
niobate f-os Harrar. Zthiopis shoved that O
ani #b are relatively more aotile thazs Y.
Aovever, the cosparison of T/Th ratios was
difficalt to assess because of the relatively
ssall asounts of Th preseut. Alditional
cosparisons of Y-ray flsorescent
spectrosnalyses of snaffectedl and altered
sartjinal zones of araninite fros Gorlonia,
sa3tk Africa, qave 9/Y razios of 22/1, 10/%,
and S/ for araffected araninmite, the black
sargin of alteration, and the yvellov sargim of
alteration, respectively. U/Th ratjos were
137y, /1, and 2/ respectively. These
re--Yex were interpreted as indicating a
teiacively greater mobilization - leacking out
- 0of 1 gver Y and Th. It is suggested taat
*the celatively jreater leaching oat of 7 aald
%b over Y and Th is 4doe to th. fact that 0 and
95 both possess tvd different valencies ang
are thus sore sobile snder hyération processes
in cosparison to Y and Th, eisch of vhich
possesses caly one valency., (Ju7)

<>

Raransyv, ¥,I., and S.A. Titayeva, Tosgzcov State
Tniversity, Departsent of Seology, Division of
“aorhesistry, %oscow, 0SS5B

Tranige, Thorivus, °sdium and Ionius Content in
the Juatecnary Depasits of the lens River Valley.
Saochasisery 2:12%-126., (19€Y)

*wenty-five samples of paats, hottos suls, ani
I2ams fros a Sibacian persafrost region vere
analyzed for uranium, thorius, ioniue, snd
cadioe. Tranpiue concentrationi ratged from
1.6 to 15.0 ppe, thorium fros 1 to 13 ppw,
tonfue from 0.5 ¢5 5.5 pps, and rad.ue fros

0.3 to 1.9 pps. The fnvestigatioa of the
snronsolidated sediments in the mniidle course
of the Leaa River shoss that in loass and nuds
containiag less than 10 perceat husus the
conteat of ersniws, thoriss, iosises, and
radfes is mear the awerage coateat in
sedisentary rocks ind soils and that is all
sasples, the radicactive eguilibriue between
aranies and raries is vell presecved and the
equilidbriuas betveen wramieam ind ionmnies
sosevhat less so. The average Th/U ratio in
the sedisests was 8. In the sedizents
contaising plant debris (hemus) in excess of
10 percert, there is a noticeable enrichaest
ir. wranies asd impoverishaent im thories,
foniss apd radies. Ia thess sediments, the
ejuilidrien betvees eravies and its daeghter
prodects is greatly distsrdbed and the Th/0
ratio is reduced to 0.5. (Jar)

<8>

Baramnov, 7.I., Le~Ties Iu, and Vv.1. Karobdkorv,
Boscov State University, Deapartaent of
Geochesistry aad Radiochewistry, BOscow, ¥SSP

Geochesistry of Uraaiss and Thoriem fa the
Granitic Rocks of the Kyzyltau Nassif (Central
Kazakhstas), Part 2. Sodes of Occercesce >f
Radiocactive EZleseuts in Gramitic FRaocks.
Geochenistry 5:069-883. (1962)

The distribetion of radiocactive eleaents in
siterals fros granites of the Eyzyltas massif
vas stedied by astoradiographic methods using
thin sections aad grain mosnts. It was fosad
that ia the course of smagmatic
differeatiation, the coatest of thorics
gradoally disinishes, vhile araniees
accuselates in the late differestiates. There
was an intisate relatios betveen the contest
of sratnics, asd possibly thorism, ir the rocks
and its constituent sinerals. These sinecals
vere divided into thiwe growps: light-colored
tock-forsing siaerasls (gquartz, potassisa
feldspacrs, and plagioclases), accessory
ainerals, and biotite. The vaciatios of
uraaise cencestrations is sasples of granites
taken fros the sase iantrusive phase was fosand
to be determined entirely by variation in the
eraniss content in accessory sinerals and the
conteat of these sinecals ia the Locks. The
radioactivity of biotite in the granites vas
due primarily to isclesions of accessory
sinerals. Vvhether the sajority of araniom ia
granitic rocks occers in the essential or
accessdCy sinetals vas detersined by the
conditions of ‘“-~rsatjion of the rocks,
perticelarly by the rate of crystallization of
the parent magsi. Besides the prisary
distribotion of uranfaus that dates back to the
foraatisn of tha rocks, there vere also sodes
of occurrence of uramiua shich characterize
its behavior during secondary pricesses ssch
as sutosetasorphise and hydrothermal
alterstion. The stody shoved the priscipal
causes of irctegulsar distribution of aranise ia
the Fyzyltas granites were astometasorphise
and ondisturbed crystallization of the sagsa.
(JIBT)
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<9>
Baturin, G.8., Acadesy of Sciences, Institete of
Oceanology, Z2oscow, USSR

Geockemistry of Uranies fo the Baltic.
Geockemistty Internatiomal S(3):2388-388. (1%686)

The aramiva contest in Baltic S2a sediments
tanges from 1 to % ppe in inshore
coarse-grained sediwents to 5 to 20 ppa in
deep-vater clayey sedisents, Distribetion of
eranice ia the Baltic sedisents is of the
ordered type vith a distinct pelagic saximua.
The distribution and conteat of organic sattasr
coatrol the wramiae content and distribetion
in the sedimexts. Hydroger sslfide occars
ouly locally and sporadicslly it the Baltic
and, as such, is not 3 principal factor in the
accumslatic? of wramiem in this basin. (JAT)

<10>

Sateria, G.¥., A./. Kochenow, and Yu.W. Senic,
Acadeny of Sciences, Institute of Jceanolaogy,
Roscow, OSSR

Urasius Concemtratios ia z:-eat Jcean Sediments
in Zones of Rising Currents. Gezochemistry
International 8 (2):281-28€ (1971

®ecent sedisents arousd continental coasts
have sranies concestrations of abost 10 ppe,
several tises those in deepvater oceanic
sedinents. The bdilogenic and diagenetic
phosphates is these sediseats contain 10-103
ppa urakium. Ia both cases, the uwranias
accesclated is extrarted fros sea wvater, and
this extraction is cosprtatively rapid froe
ocCesn vater on the ocean shelf in apwelling
regions. This process is responsible for the
high contents of organic carbon and
phosphorous in the shelf sediments, whiczh in
tern arise fros the high biological
productivity of the shelf waters. Syagenetic
accenolation of uraniws is produced by organic
satter and by biogenic and djagenetic
phosphates. ([JAT)

<11>
Batorin, G.W., and A.X. Kocheunov, Acadesy of
Sciences, Institute of Ocesnology, Moscow, USSR

Jranfios Content of Oceanic Phosphorites.
Lithology and %fneral Resocurces 9(1):99-102,
(1973, Sovember)

Sea bed phosphorites consist of saterial of
diverse fore, cosposition, and wole of
occucrrence, asong which phosphete grains,
concretions, plates, blocks, and phosphatel
cocks may be distisguished in sddiiion to bone
detrites. Phosph.rites have
characteristically high uranfiae contents
canging fros 5-600 ppm. RKost knovn oceanic
phosphorites ace of Eocene to Lover
Pleistocene age. Recent phosphorite
coaccetions have bees found omnly in the
shelves of Soothwest Africa and Chile, vith
the former being the sost ifatensively studied.
In these deposite, the uranios content is
nonani“ore and increases gradoally in going
froes the unconralidated youngest formstions to

<>

the lithified format ioas (from 2.9 ppr t>
17-86 ppa). The sedimeats sijoining the
asthigenic ptosphorite coacretions on tke
shelf of Scethwest Africa are enriched ia
organiz carbon (10-29 percent) ani itk
erapiie (30-60 pps). The Bk in the sarface
layer of these sedimeats is apbout 209 eV, tke
pE is 7.2-7.v, asd the urzaile cdntent 3f thke
water of the sad is several orders of
saguitade higher tham that of sez wvater. At
reduced pY values the uraayl catbonate complex
{the fora inm which dissolved arznium is
present in sea water) becowmes anstable and
promotes sorption of uwranies by phdsphates,
Phosphorite concretions are diagenatic
formations anl are foused priscipally helow
the vater-sediment interface. They therefare
extrast sranism fros the vater of the sud an:
not froe the sea water. The intensity 5% tiis
process Jepeals in particalar on the specific
surface of the sorbent. (JAT)

<1>
Sell, K.5., 0SGS, WFashington, ¢

Oranive acd Octher Trace Zlesents ik Petroleuss
and Rock Asphalts. USGS Professional Paper
156-3; 20 pp. {(19€9)

Uraniga is a ainor trace-elesent constitgect
of petroleuss asd their natural Jerivatives.
The quantity of aranius im crsde 2ils canges
fros none to 5 parts per billion. The gverage
oranioa content for all crude oil is
established to be about 1 ppbd, or abost 1/3
that of the average content of ses wvater.
Paraffio-base crude ofls have the ssallest
eranias cootent. Nixed-base and asphalt-base
crede oils coatain a slightly greater qoantity
of uranius and they tend to show a roagh
positive correlation betwenn speciflic jravity
and oranios content. a3 a groap, the crade
oils of the Colorslo Plateaus and ®icky
Hoantain regions, both being uraniferous
proviaczes, contafin lLess-than-averajge
quantities of surapiom, & condition thet is
attribated to predosinance of pacaffinic
constituents. The bicusindus coastitsgents of
rock asphalts coatain as such as a fey
thousand parts per billion of arsnius, the
average being abaoot 1000 ppb. It is beulieved
that the bitusens extract uranios fros the
host rocks. There is no avidence that
petroleus acts as an ore-forsing fluid for
areniss. Oil field waters containing
dissolved organic substances extractel from
petrolens and bhydrogen sulfide, say provide 2
reducing environesent {a which scaniuam brought
in by ground water or hydrothersmal solutions
may be precipitated at the interface 3f the
soletions. Crude oil is not s practical
soarce saterial for arasniss, and the total
arasius content of crude oil reserves 12f the
United States does not erxceed S tons. The
bitamens of the rock asphslet deposits of the
Onfited States contain several hundred tons of
uranive, bat, because these bitumens are
dispersed in several billiorn tons of rock,
they are not practical sosrcae saterials for
scaniss. (Auth) (J8T)
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13>
Sell, K.G., C. Coodman, and W.L. Shitehead,
Orited States Gypsum Cospmy, Chicago, IL:

fassachesetts Institate of Techmology, Casbriidge,
ak )

fadiocactivity of Sedisentary Rocks and Assoclated
Petroless. AAPG Beulletin 28 (9) : 1529-1587,
(1980, Septemben)

Detersisatioas of the radioactivity of 21
sediseatary rocks asd 7 associated crude oils
verte made. The speciaens consisted of
cettings and cores fros vells inm the
Bartlesville, Croswell, Prio, Voodbine, and
Viola-Sispsoa forsatioss. Considerable
variability in radicactivity vas focnd ia the
sandstoses and limestomes. The shales were
esifors. Apperestly, discrete mireral
particles is sandstome and isporities ja
lisestoe accowmt for their occasiosal high
radiocactivity. The radoa comtent of the crwde
olls was is one saaple 38 times the amouat ia
equilibries with the radium present. TtThe
average for the oils was W0 tiaes. These
results cocroborate the infereaces of forwer
investigators that radom tends to coacentrate
in crede oils. Razisus radom coatest aad
saximes ratio of radoa to radius vere found in
petrolesa prodeced froe a peraeable, Oligocene
sasdstone of high radiouctivity. The anosnts
of radiocactivity fouad in these crsde oils are
qeantitatively sufficient to caase appreciable
cracking by alpha radiatiom during geologic
tise. These reactioas, together vwith
subgeqeent hydcogesation, say accoent for
isportant changes in petroless. The
hypothesis vould alse explais the presence of
hydrogen in sose natural gases. The hyirogen
coatent of s0il gases is sujgested as a
possible setbod of geochenmical prospecting for
oil fields. (J17)

<18>

gerthelin, 3., G Belgy, anl R. Magne, Ceatre de
fedologie Riologique du C.¥W.R.S.,
vandoesvre-les-Fancy, Prance

Sose Aspects of the Sechaniss of Solabilization
and Issolubilizatior of Uranisa from Granites by
Yetarotrophic Yicroorganisms. (1977

In batch cultures, coaplex microflors fros
granitic sountain mass, proazoted
solubjilization of 0 in presence of amino-asciils
as sole soarce of carbon and energy.
Solubilized U asounted up to 100 mg /1 in
oreseace of sicroorganisss but vas less thun
35 ug O/t in ahsence of sicroorganisss
{sterile controls). Ricroflora involved
contained Aifferent strains of bacterfa,
PSEUDNNONAS PLTORESCENS, P. POTIDA,
ACHRONNIACTER, BACTERION, GAPPKIA or
PEPTOCOCCOS. 1In exper fsenral design of
frctorial type vith seai-contingsous flov
devices, the activity of different stcroflora
fros known forest soil vas compsred.
microflora specifically vithstanding partfal
sterilization and cosprisin, different
PSEIDONOYAS BACILLOS LICHENIPORNIS, B, CERfUS,
B. LEWNTOS, B. POLYMYXA, B. MEGATERINA, plus

ote of twvo unideatified yeasts prosoted
significaatly microbial solebilizatios of U by
syathesis of cosplexing agests vith high
cosplexing capacity for Al aal Pe, Dat lower
coaplexing capacity for §. But ssaerchic
mnicroflora indeced by waterlogging was amch
less active as coapured by solubilization with
coetrol aicrofiora. Pros the cospatisoa of
the different strains involved, PSEODOBOBAS
appeared to be the sost active. Is preseace
of aa "organo-urasyl”™ solstioa, obtaired by
addiag glutamic or aspartic acids to urasiss
ore ia sterile coanlitioas, differeat bacteria
origisating froa sasples of granitic maemtsins
sass could grov: ACHEROSOBACIER,
BREVIBACTERION, ACIBETOBACTER, GAPFKYA or
PEPTOCOCCUS, PSEUDONONAS, showviajy that such
sicroorganisss could costribste to O
deposition by wetabolisiag orgasao-uranisa

coapouads. Leachiag aad scological
isplications of smch processes are discassed.
(Aath}

<1%>

Bertine, K.K., L.8. Chaa, and K.K. Terekian, Yale
University, Departseat of Geology asd Geophysics,
Yev Havea, CT

Grasaius Detersirations in Deep-Sea Sedisents and
Yatsral vaters Usie) Pission Tracks. Geochimica
et Cossochisica Acta 3s8:681-688. (1970)

Oranies detersibations by induced fission
track analysis vere mde utilizing a discharge
couster instead of visual cooating.

Sediment:, tocks, fresze-driel river salts
{vith Pa2C0) carcier) and one freete-dried ses
salt vere analyzed Dy this techaigue.
Cosparisons vith sasples vhose aranias
concentrations vere detersinel indepeniently
indicate that the sethod is accurate. The
uranios concentration in deep-sea sedisents
varies videly wi%h oceanic depth and depth in
the core ranging froe 0.5-30 pps oraniss on a
calciums carbonate-fres basis. Seventeen rive:
water sasples rang>d fros less than 0.31 to
1.2 ppb with an average valge of 0.27 ppb.
(Rurh) (JAT)

<16>»
Bradbury, J.Z., R.E. Ostroa, and L.D. NcViker,
fllinois Seological Survey, Ocbana, IL

Prelisinary Report o~ Yranium in Rardin Toanty,
Illinois. TIllinois Gedological Sarvey Circular
200; 21 pg. (1955)

Tests of sbout 200 sasples tsken fros Aicks
Dome ir. Hardin County, Illinois and throughout
the county sujgest that the resilsal clays and
breccias within the Devonian-few Albany area
of the domse are generally more radioactive
thar sssples elsevhere, though there ace some
exceptions. Samples of fluorspar, ziac and
lesd asres, and concentrates from these ores
have littiy or no radioactivity as sessured by
Geiger coun*er. U308 detarsinations pade by
heajcal pricelsces on 25 sasples having some
of the higher sranjus equivalent valoes vere
all lover tiin the araniums equjivalent valoes.
(Aath) (MBV)
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Cadigan, R.)., 0SG5S, ®ashinjtae, OC

Geochezical Anomlies axd Alteration iz the
Boeakopi Pormation, Skull Treek, Foffat County,
Colorado. USGS Professiomal Paper 761; 271 pp.
1972y

The Triassic %oeakopi Pormation is exposed in
the scarp escitcling Skell Creek anticline in
Yoffat County, Colorado. The formatios
contains a thick altered layer of
greenish-gray siltstome which is oserlain by
reddish-brown siltstone in mast localities.
Yetal content of both the red amd altered
rocks in the Skull Creek area is significantly
higher than the geometric sean of setsl
conteat cf Noeakopi strata ia the Colorado
Platens regioc as a vhole, 1 very thim zone
of enticheent xt the spper ~ontact of the
green altered rock with the overlying red rock
contains anomalous asouwnts of copper (100-5000
ppa) and other metals. Other anoszlons
occurrences of sineralization and alteration
include 8 copper-stanims deposit in the base
of the Jurassic Curtis Pormations. PYactor
amalysis of measzaremeats of metal conteamt of
the enrichsent zone ssqgest two sajor events:
(1) Invasion of the rocks by metal-bearing
soletions and altecation of part of the
Joenkopi, and (2) and interaction at the
contact between the red rocks which represeat
an oxidized environmeat and the green rocks
whick represent an invading redacing
environment. 7This interaction ressnlts in a
th.n zone of enrichment of leached ani
cedeposited metals - aercury, copper, silver,
srtanios, and gold - at the geockemical
interface. The aathore recosmend for further
geochesjical exploration. (IIT)

18>

Caapbell, I .A., and P.R. Kelly, Oniversity of
Yelboiacne, School >f Barth Sciences, Parkville,
Victoria 3052, Asstralia

The Seochem_stry of Loveriagite, a
Ucaniss-Rare-Earth-Bearing Accessory Phase fros
the Jisbeclana Inttesion of Western Aestralia.
Yineralogical Yagazine 52:322):197-193. (1978,
June)

The Adistribgtion ard geochesistry of
loveringite, an accessory Ti, Pe plus or sinos
Cr oxide containing U and rare-earth elesents
from the Jimberlana Intrusion was studizd.
The Jisberlams Tntrusion is a layered
horizontal pipe-like body containing three
layered series: the upper layered series, the
lovered layered series, and the sarginal
layered secies. The lovere layered series
consists of a repeated macro-rhythaic
saccession of olivine and bronzite cusalate
layers overlain by a thick layer of
plagioclase-augite-hypersthene cusulates. The
upper layered series s sisilar hut hag a
granophyric layer (55-%7 wt. peccent Sid2,
graophyric texture) st the top of the
succession. It {8 thoujht to be due to a nev
pulse of sagsa that vas injecteld into the

<1

awgua chasber before crystallizatisz >f the
lower layered series had reached the
granopkyric staje. Sost of tie sasples ssed
in this study case frox the lower layereld
series, bat three sasples were [acleded froe
the granopbyric layer of the upprr layered
series. lLoveringite is sost aberdast is the
broszite cemulates; it is fosad in trace
amouats in early
plajioclase-aagite-hypersthen» camslates, bat
iz ot fousd in the Clivine cusulates or is
the late-stage differe_ tiates. .overingites
frtos the Dronzite cassla“es have a high Tr
content cospared with tho-e fros the
plagioclase-asjite-hypersth*ae casulates,
seggesting intercusalas ligari. “he

Lanthan ide Series rage-eacth pattern shovs a
strong depletios tresd fros Lz to Ea, a sharp
reversal betveen Zw and Th, and a second
depletioz pattecrn fros Tb to Le. Tkis patters
sujgest that thke Lathanide series rare eacths
ace sgbstitating into tvo sites, one muck
larger thas the other. (I2D)

<1

Cassou, A. 3., J. Couonas, 3. Correia, aad J.J.
Orgeval, Societe Bationale des Petroles
d*'Aquitaice, Centre de Becherches 4o Paa, Pas,
Prance; Bational College of Applied Geology amd
Bine Prospecting, Baacy, Frasce

Chesical Stodies acd Nicoscopiz 2xasinatioss of
the Nrganic Matver in Some Tranifeross Ore
Bodies. The Oklo Phenosenon, Proceedings of a
Symposius, Libreville, Gabon, Jauae 23-27, 197S.
International Atomsic Baergy Agency, Viezna,
Aogstria, (pp. 195-236). (1975)

Oranifeross ore bodies are often accospapied
by considerable conceatrations of orgamic
satter. S5tudies have been male >f the orgeric
matter in Francevilliao sasples fros Jdklo and
in Persian risples fros the Lodeve Basia in
Prance. Tecinigeues derived from ocgsnic
geochesistry and optical sicroscopy wvere used.
Microscopic examinations were carcied out in
transsitted and reflected lLight (eateral znd
fluorescent). For the Loleve Basin, the
uraniferous sasples were comparel with sterile
ores. Their kerogenesis is clearly more
advanced and they are vithoot chloroforsic
extract, Their gaseous hydrozarbons (Z1-C6)
have a Ary-guss coamposition ani theic Fasoline
fractions (C6-C15) contain only light elements
{C1-C9) . 1In stort, vhile the sterile sasples
po-sessc high-joality asrganic satter vhose
diagenecic stage is that of 2il disgenesis,
the radioactive sasples are founi to be sore
sature at the gas diagenesis stage. The Oklo
sasples are ziailar to the Loleve uraniferous
sasyles {lzv ~wnziptration of chloroforeic
extract, gaseons hydrocarbons with a dcry.-7as
coapasition, gasoline vith predosinantly light
solecules)., HARovevar, the deqree of avolution
of their organic satter appears to be higher
{reflactiog pover of the vitcinice and exinte;
carbon ratio); moreonver, it bacosses
increasingly hijh as one appcraches the
nuclear reactor. Proe thisz prelisinacy study,
it would sees that andifications of the
organic satter Adge to ircadiation reveal
themselves in a2 4distinctly hinher degree of
evolution. {(Auth) (I8T)
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Chang, C.¥., and ¥.D. le, Ianstitote of Buclear
Energy Besearch, Atomic Emergy Council, Lung-tan,
taivan 325, Repudblic of Ckina

peternination of 9-235/0 Isotopic Ratio by
Gagma~Ray Spectrometric Hethod. WNaclear Science
Joarnal 131{3):11-17. (197e, Narch)

A sinple, non-activation gamma-Tay
spectrosetric zsethod for tte detersination of
g~-235/0 isotupic ratios was studied. The
sethod is based on the proportionality of the
specific count rates of the 185 keVgamma-ray
froa 0-235 to the 0-235/U isotopic ratios at
fixed experimental conditions. The ©-235/0
isotopic ratios were deterained by cosparison
of the specific count rates of the unknown
sasple with that of a standard of knowd
8-235/0 isotopic ratios. The effects dse to
erancis self-absorption and the sethod for the
correction vere also discussed. The precisiou
of the pethod is about 3 percenmt. - (Aath)

an
Cheney, ®.5., and #.L. Jensen

Stable Isotopic Geology of the Gas Rills,
Yyosing, Oranism District. Econmosic Geology
61 (%) :88~TV. (1966}

A sulfur, carbon, and oxvgen isotopic study of
wore than 300 sasples has been made of the
sandstone-type nranium deposits of the Sas
Aills district, Wyoming. The deposits occur
as rolls and blankets in the arkosic, low
Bocene ¥ind River Formation lorated on the
soathern edge of the ¥ind River Basin. Pyrite
cement associated with oranius mineralization
is isotopically sisilar to the acid soluble
salfjdes produced by anaerobic bacteria in
nearby springs and is significantly lighter
an? more variable in S 38 composition than
ondosbted sagmatic hydrothermal sulfides.
Isotopic analyses of hydrogen sulfide from a
peighboring oil field, pyrite in gramitic
Precaasbrian cobbles, and groundwater sglfate
fros the overlying tuffaceogus strata are
consistent vith, but 40 not prove, the
"volcanic leach” hypothesis of origin €for the
sglfor of the epigenetic pyrite. The very
light S 33 composition of prrite associated
vith jordisite and coalified wood, and the

eor ickment of 5 38 in seleniam bearing pyrite
and groundwater sulfate of the host Wind River
Porsstion su¢test limited production of
hydrogen sulfide, resulting in isotopically
heavy supergene sulfides. The extremely light
isotopic cosposition of pyrite associated with
jordisite on the lealing edges of roll ore
bodies is probably ciased by oxidation and
re-redaction of previously formed biogenic
sglfides. Purther evidence of a biogenic
origin for these deposits is furnished by the

carbon isotopic composition of epigenetic
calcite cement. The sisiliarity of the - 13
values of calcite associated with asphalt ard
calcite associated with coalifiel wood implies
that the anaerchbes derived their energy froa
both. The heavier isotopic cospasition of
most of the other epigesetic calcites suggests
sose contawisatioa by sedisentary carbonate
dering calcite precipitation. The study shows
that syngenetic-d3iagenetic ani epigenetic
deposits of bacterial origin have
distinguishable sulfer amd carbom isotopic
characteristics. The extresmely light 5 38
composition of sandstone~type sranium deposits
is believed to be primarily due to the
reduction of fairly light seslfate by amaerobdes
in an environsent that approxisates a closed
systea. Further eanrichsent in S 32 occurs
vhen these isotopically light sulfides are
oxidized to light sulfate whick is agais
reduced to pyrite desring the forsation of roll
ore bodies. (Asth) (JBT)

<22>
Chenoveth, ¥.L., DOZ, Graand Janctioe, CO

Uraniuw in Westers Colorado. The Nountain
Geologist 15(2):89-96. (1978, Joly)

Uraniom deposits in westerm Cdlorado occur in
rocks of many geologic ages and lithologic
types. Bedded, vanadiferous leposits in
continental, fluvial sandston?s of the Salt
Wash fleaber of the Morrison Pormation >f
Jurassic age are the most isportamt. A
cluster of deposits in Hesa, Hontrase, and San
miguel Counties cosprises the Colorads segsent
of the Uravan mineral belt, the lacrgest
uraniam irea in Colorado. During the period
1938 through 1976, 15,589,100 tons of ore with
an average grade of 0.23 percent U303 and
containing 71,132,800 pounds of uraniem oxide
(03UB) have been produced fros western
Colorado. This asounts to 12 percent >f the
total United States' uraniums ore production.
In addfit:ion, 350,522,000 pounds >f vanadium
oxide (V205) have been recovered. The
discovered ore reserves and the favorable
geology for sndiscovered potential resources
are expected to maintain vestern Colorado as a
significant source of uranius for years to
cose. {Auth)

<23>

Cherdyntsev, V.V., 0.Kh. Asylbaev, D.P. Orlov,
L.I. Sheonin, E.A. Isabaev, and %.8. Kadyrov,
Acadeny of Sciences, Institate of Geology,
Koscos, USSR: Kazakh State Oniversity, Alsa-its,
USSR

Uranjius Isotopes in Wature: Actisius-Radius
Ratfos ia fiinerals. Geochesistry 8:700-706.
(1961)

The actinice-radius ratio vas determined in 38
sinerals by seans of slpha~ray spsctrosetcy.
Yariations of the sctiniue~radius zatid ap to
Ac/Ra=8 ware obgerved. Altered sinerals
tended to bave the tigher Ac/Rs ratios,
possibly because of the loss of radiom. There
was an excess of actinius in other minerals,
particularly cassiterites and solybdenites.
This vas thought to be due inm part to
ctadioactive dmcay. Occurrences >f excess
orsniam 235 vere observed in asnecrals vith
higher then norsal gzctiam contents. (JNAT)



GEQCHENISTRY

<2%>

Cherdyntsev, V.V., I.V. Kszachevskii, and E.A.
Kez'mina, Acadeny of Sciences, Geological
Institute, Soscow, USSR

Isotopic Composition of Ummnism amd Thocimw in
the Sapergene lome. Geochemistry 3:271-263.
(1963) :

The ratio of thorius amd ursnies isotopes inm
natsral vaters, fossil bowes, soils, anl
shells of fresh wvater mollasks a& the Boloduvo
Paleolithic sites and other areas of the
Dnestr region was investigated. The waters of
the Uolodovo sites are of tvwo types. The
ficst type originates from Sarsatian
linastones and bas a low U 238/0 238 ratio.
The second type iacludes waters oith with a
gansa of 1.20 to 1.36 that isswe fros
Paleozoic shales. Bineralization of fossil
bones ia the upper Paleolithic layers was
accomplished by waters vith los gamsa value,
and bomes in the aiddle Paleolitkic layers
vere uineralized by vaters vitk high ganmsa
vilses., The saggestion that uramise migrates
so that epper layers are ispoverished and
lower layers are entiched in arsrium vas
sebstantiated by the ratios of radioeleaents
in foxssil bomes fros the Wlodovo sites. Tha
sigration process appareatly did sot affect
the Nousterian layers at %ololovo V site 30
that the age of 130,000 years for these layers
deternined from the Io/UX(sab 1) catio and
gaama is close to the correct valae. The afe
of the fossil soil of the lover borizon at
8olodovo I is more *“han 260,000 years. Shells
of fresh water mollusks fros the terraces of
the Dnestr river near Tiraspol showed i n
intensive migration of radiselesents with 2
large supply of urapiom and radies isotopes.
(hath) (JaT)

<25>
Cobb, J.C., and J.%. Fulp, Broskhaven Sational
Laboratory, Chesistry Departeent, Opton, ¥

7-Pb Age of the Chattanocga Shale. Balletin of
the Seological Society of Awerica 71:223-22a,
(1960, Pebroary)

Three samples of the Gassavay Yesber of the
Chattanooga Shale vere analyzei ty isotopic
4ilution techniques. The three samples
contained 112 ppn, 90.6 pps, and 68,2 ppxw
uranins, 0 238-Pb 206 ages ror the thres
sasples vere 350 plas or sings 12-17 sillion
years for two sasples and 450 plus or siaws 7)
nillion years for the thicd. Radius
seasgrements on these saaples shov that it is
now in equilihrigm with the uranigm. This
siggests that either alteration is megligitle
or, the radios is being sovel aboutr. Iv is
therefore quite pogsible that the true age of
the Chattanoogqs Shale is abtoue 350 silliom
years. These data would appear to set 3 figa
sinisus age for the Mississippian-Devonian
brundary of 150 s.y. (J9T)

<26>

Coppens. ®,, and A. Bernard, Laboratoire 1e
?adiogaeologie de 178, 8.5, de Seoloqie, Wanzy,
france; Laboratvire de %etallogenie de 1'®%.N,5,
da Geolngie, Wancy, Prance

Deplacements de 1'Tranium dans les Pocles
cristallines Application a 1z Prosapection lag
Oepots Uraniferea, Nineralins Deposita
13(2): 165182, (1978)

Tr irn possible o astimate uranius aovemert i.
qranitic rocks throuqgh the varjations 3f fixe}
to total “ranium ratino of these gocks, Sose

<28>

granites exbitit linear celatices (r=), 39)
between these two variables =aven for high
grades, showiag that granica movesent hss been
limited, if any took place at all. Gramites
devoid of wranifeross deposits belong im this
class. Otbher granites do pot vield such
natrow linearity abowt 10 ppe. This seans
that once locel traps have been saturated,
they are not able to retain uranius is
respotse to driving forces such as
metasorphise and meteoric leaching. 1is a
reselt of this leachadble sranism nmay
circelatae eventually being coocentrated ia
strectural traps withia the gramilic
sother-rock or ios the sarroszding formations.
This occers ia sany arasifeross grarites im
Prance, and the distiaction coull de useful ia
ezxploratioa of gramitic areas. (iath) (J2T)

27>

Cuadari, ., J.G.R. Remrad, and A.).8, Sleadow,
Oniversity of Belbourme, School 2f Zacth
Sciences, Parkville, ¥ictoria 3052, Aastralia;
Chevron Erploration Corporatios, Nelbsarme,
victoria 3000, Restralia

Uratiom-Potassius Relationship aad Apatite
Pissioc Track BAges for a Differentiated lLearitite
Suite froa Wew S2uth Fales (lastralia). Chaszical
Geology 22:11~20. (197§

Detailed analysis of the srazies content ac?
distribation in a Jifferentiated leucitite
sgite shovs that uranius is aegatively
correlated with potassias and decreases witlh
increasing differentiition. [t is foynd thac
uranioe is preferentially concertrated in the
late-crystallized fractions »f the lavas, bue
the uranius corcertrations de.reas: with
increasicg propoitions of tuese fractisns ir
thke talk rocks. Perosskite strongly
partitions ursniue fros the 3ifferentiated
liquid apd reverses the sianiss-enricheent
trend calculatz? free crystal fractioration
sodels. This process say be isportant ja
other perovsvite-bearinsg alkalic lavas in tae
Past African 2ift, Mavaiiras and 2osan valcanic
provinces. The lavas discussed are relavted
to an urosual sactle sodrze c2Ipysition in the
low velocity 2o5ea. {Asth)

<2F>
vasor, P.E,., OGm.s.2sSity of Arkansas, Institute of
science and Tec ~ulajy, Fayetteville, AV

Fadioactivity ari ®inecalizaeirsn in Zayolice
Posphyry., eophysins 1S5(1):72e-1%1 (175))

Neasurements 24 the nard jasar ratia=ion frua
the Precaabrian thyolite patpuyry of the
Bourtarn, %is309ci, well €ore 32how a Airest
relationshiy bhetween sinerslization aal
radiocactise contenr. Low actrvivics are, 1r
general, associatal wirn high sineral denzivy,
whereas the s1uefal densivy 15 a farction of
the msgnretite content, The low yctivities are
eost probably fue t5 a4 leachic sur 0f the
potassins cant:rt.  This indicates ehar
gassa-ray well 1ag5 shauld be Tapaslie of
AcCcurately maas30ing the lazarinn f wiLera.
deposits 1n potassias rich ©o4e, Torasuium
analysie of the <are 14 plannei by the
Risnouri “enlojizal sSaxvey. (Aurh)
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Darnley, A.G., P.A. Camerou, and XK.A. Bichardson,
Cenada Geological Sarvey, Ottawa, Jatario, Canala

The Pederal-Provincial Ur-anies Recomnaissance
*rogran. Geological Sutvey of Canadas Paper
75-26, (pp. 89-63). (1979

The overzll odjectives of the
Pederal-Frovincial Utamiva Peconneissance
Program are to provide industry with high
quality recoanai ssance exploration data to
indicate those steas of the coumntry whare
there is the greatest prodebility of finding
mev sraniwe defosits, and to provide
goverament vith matiomally syrtep:tic date to
sServe as a base for srasiws tesource
appraisal. The progras will involve high
sensitivity airborne gamsa-tay spectrosetry
over areas of lov relief and some outcrop,
required geockesistry is mowntaimousx terrain
and ic areas vith extensive overbsrden, and
special esphasis on hydrogeochesistry ia
flat-1lying sedimentary basins. The
adainistrative arrangesents for the progras
are being sodelled as close.y as possidble apon
the Pederal-Proviacial Aeromagmetic Prograw
shich coasenced in 1961. The Pederal
Governdent, through the Geological Ssrvey of
Canada and in congultation with the televant
provincial agencies, will be resporyible for
desigmning and adsisisterizg contrscts for the
execetion of this work whick will bde
vadertakea by Caradian contractors. The
Geological Survey ot Camada will de
responsible for condecting lisited airborne
and gromnd pilot stedies ahead of the
contracted operation inm order to verify the
saitability of particular areas for the
available methods, and ia order to provide
control dafrx. BResglts froe the progras will
be published as rapidly as they can be
cospiled. They vill be released
sisultanecusly by the Pederal and Proviacizl
asthorities as has been the practice in the
Aerosagaet ic Program. (Auth)

Cited as a reference in WOPP Contractor Reports.

<30>
Davis, J.D., and J. M., Guilbert, Oniversity of
Arizona, Departsent of Gecsciences, Tucson, AZ

Distribuotion of the %adioelements Potassius,
Nranius, and Thoriusm in Selected Porphyry Copper
Deposits. R2conosic Geology 6A(2):185-160.
(1973, Barch)

The distribution and zoning of K, 0O, and Th in
the porpuyry copper oredodies at ajo, Minersl
Park, and Norenci, Arizons, and at Sanca Pita,
Yev Rexico vere determined using a
trock-sounted gasss-ray spectroseter.

Chenical anslyses >f hand specisens vere slso
performed., Conclusions of thiz study vere
that: K shoss s 20nsl distrioution in the &
pocrphycy copper deposits eramined, which is
consiatent with current alteration sodels, 0
and Th may be zonally distributed, dut their
relationship to estatlished slterution zones
is less clear. K highs are generally
centrally located in the intrusive mass or
ore~forming systes. K is sore absndant hy
factors of 1.2-3 in sineralizal stocks than in
nearby tesporally and chesically sisilar

unsineralized stucks. Th end 7 are not
significaatly or systematically enriched. The
seaseted anomalies are as valiad over
sndisturbed surfacex a~ ia opes pit mines.
Supergene enrichseat . :chanisss 10 sot leach ¢
sefficiently to eradicate X anosalies (Bizeral
Park and Ssata Bita). Radjocsetric sesasursaent
of X is a valid explaration tool in the seazrch
for porphyry base metal deposits. T amnd TH
snalysis do mot appear to be of any comsisteat
valse at present. Traverses over porphyry Bo
deposits asd airborse qamma-ray scintillosetry
over both porphyry 2o amd Cu deposits shosld
be carried sut. (LKN

31>
Della Valle, B.S., and D.G. Brookins, University
of Sew Bexico, Albugaergee, BR

Geochemical Stadies of Grasts %ineral Belt, Ves
Rexico. AAPG Bylletim 63 (¥):687. (1979, April)

Several huadced clay sinaral asd vhole rock
saaples of ores asd barres focks fcos the
Gracts sineral belt have been snilyzed by
iostresental neatros activatioa amalysis
(IVAA) and d«layed mestroa activation amalysis
(DBAR}. The DYALA nethod allovs high precision
aad accaracy for arznies and thoctiuam
2etersination. @hereas the INAA sethod allows
detersisstion of 20 t 30 trace elemeats. The
trace-elesent data cam only be intetpreted
properly if the clay-siseral fraction is
cospated dicectly with whole-rock sasples.
The IFAA data support mineralizatiom of tremd
ore as due to southeast-flowing solutions; the
CWAM detersinstioa of aranius sujgasts that
the soarce of uranivs in the Vestvater Canyon
Resber of the Jerassic was not from the
overlying Srushy Basis Porsation. Local
zonation of trace elesents, especially the
tare earth eiemernts (REE), inlicstes fixation
of sany trace eleaerts when draniss
sinerslizatine occurred. Thes, 2EE-depleted,
oxidized ground can, with caetion, be used for
exploration purposes. Vanadiss originslly
precipitated as V3ie in chlocites resajas in
the original sites after oxjidation to ¥5+ and
is thus also valuable as ¢ pathfinder. Dats
for antisony suggest that it, too, may be
usefsl. In general, tread-ore deposits are
chsracterized by a high chlotite ¢ fllite,
illite ¢ illite-sontmorillonite, or illite ¢
chlorite ¢ illite-pontaorillonite, vhereas ore
near the redox front say coatsin prisary
kaolinite. The REZ are concentrated greatly
in all types of ore, prisary or secondary,
and, coupled vith aranias kaloes, are useful
as ore quides. (Auth)

12>

Desent’yev, v.5., and ¥.G. Syrosyatnikow, Acadeny
cof Sciences, Institute of Geological Scienzes,
Kazakh, OSSR

Rodas ot Occurt~nce ~f Thorism Isotopes in Sround
Waters. sGeochesistry Yaternational 2(¥)-1s1-1a87,
(1965}

The rhorius content of ground waters is
highast {» vaters of lov saslinity, hardaness,
and pH, and high orgamsic comteat., These
celationships indicats trasspart as colloidal
sgspensions and anionic cosplexes involving
soil scids. Centrifuwying the vaters causes Th
232 to settle out wore rapidly then Th 228 and
Th 210. This and the difficroley of dialyzing
Th 232 indicates a coacentracion of rediogenic
isotopes in fonic solution and a conceatration
of Th 232 atoms in suspenied particles. (JAT)
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Dickiason, X.).. USGS, Washington, DC

Jrenius and Thoriw Distrioetion in Soils and
Ueatherad Bedrock in Soeth Texas. 0SGS
OPR-77-768; 18 pp. (1977)

<3N

aranien-bdeariag vater into host rocks. The
sracisas hoest rocks (Mhitsett, Prio clay,
Catahoula amd Qakville) are well-sorted
perpeatle sanistone mits emclosed in
sudstoces and claystones, and are ieposited ic
flevial chasuels. Aetogeaic anid allogesic

fqcacius asd thorium comcentrations were
secsered by delayed mewtrom-activation for
tive ssathering profiles in soathern Texas.
rost of the profiles vere is the Jackson
sroep, tvo in WchRullen Coeunty and two in
faroes county; ome profile vas is the
Catahosls Tuff in Xaraes Couaty. The average
sranien coacentrations froe the five profiles
targed from 2.7 to 17.3 pps. Thoriua comteats
ranged beteeen 12.0 and 30.0 ppe with the
average Th/U ratio ranging between 3.2 and
5.%. The sramnfes 2istributiocz fin the soils
resendled that of the Sc+2 and Bas2 ious; »
resenblasce that suggested 2he ursnise was
transported as §92¢2. Vo systenatic vertical
deposition order, indicated by the layers of
saxisss coacentratica, vas found. Thotiwx
distridbet fon ia the prcfiles vas simiiar to
that of sranise. Siace thories does mot form
an ion chesically similar to srasies is the
oxidizing eraniem, this was consideced unusual
but no explasation vas cffered. C(ertain
oaclusions of japortance ia ucaniss
esploratioa were decrived fros the study.
Uraniem vas ledched fros the ssurface io the
calichified s0ll and depisited deeper in the
soil, possidly deing adsorbed on
clinoptilolite or sontworillonite. The data
provided fros the study seppor”. earlier
coscleusions that the uraniss vas sobilized
doring peciods of iry-clisate veathering. It
also ssggests that castion should be used in
the interpretation of airborme radfoactivity
seasreesents, because these NeasUTLRQULS Are
sade on nesr surface soil saterfial, which bas
seffered the greatest loss ,f vranius and
thories by leaching. A

<3s>
sickinson, K.A,, USGS, Vaskimgtonr, DC

oranice Potential of the Texas Coastal Plain.
05GS OPR-76-879; 9 pp. (1776)

Uranies potantial of the Bocene and younger
Texas cosstal plain rocks iz being evalsated.
The uraniss areas coasist of host rocks fros
the Whitsett formation (Eocese) of Karnes
County, the Oskville sandstone (Niocene) in
Live Oak County, and the Cataboula toff
(Riocene) in Deval County, and are the basis
for this evaluation. The potential resoscces
are discessed froa several aspects: source
tock, leaching, movenent, host rock, cheamical
reductant, and pressrvetion., The Catahoula
taff is thoaght to be the priwncipal source for
the srasis®; its lov uran’3s coatent, 3 pps,
end high thoriva-to-eranfiae ratio, 5.6 seggest
that oraniea has bees leached fros the
forsation. Arid climatic conditions at the
tise of sranies depositioa (post Eocene)
played a safor role. The ursniue becane
sobilized as di- or tri-cardomate ions under
axygenated, sildly alkaline coaditjons.
Urasius~bearing vater soved as surface
drainage of meteoric vster and as ground vater
through porous tock anits and slong feults and
joints., rluvial channel deposits vere
especially isportant in dicecting the

tedactants infldeaced deposition ln the area;
carborized plant saterial is as example >f the
former, dissolved organic satter amd eptrolic
Jases are examples of the latter. The dry
clipate acted as a prisacy cospoanent ia
pteserving the urani om deposits, bat a caliche
cap present in most of the area restficted
leacasing of ke uranium. There is a such
greater potential for large nes araniue
deposits in the deeper sebsurface in south
Texas. The conditions for formation are
nearly the sase as fcr the present
stanien_prodscing areas f» south Texas, except
for the depti of ore hsrial. In the stady
artea, Karmes and Duval Couaties coatain most
of the probable deposits. (199)

<35

Duitriyev, L. V., and L. .. Leomova, V.I.
Vernadskii Tastitete of Geocheaisiry and
Analytical Chemistry, %oscov, USSR

Uranius aad Thories in the Granitoids of the Kaib
Bassif (Tentral Kazakhstan). Ceoschemistry
8:769-7T7. (1962

Uranium and thoriws were found t2> be saiforsly
distrituted in granites of the principal
facies of the principsl intrusive phase of the
Kaidb Bassif. The average uranius content in
these granites vas 2.9 pps and the average
thorisa content was 28.6 pps. The Th/U ratio
of the principal Zacies was hiqh running
arousd 8. Wo correlation could dbe found
between the composition of the rock and its
eranioe and thorium contents. Uranige was not
transported fros the central part of the
intrusion to the macginal parts, and aso
enrichrent of the sarginal nacts in uranium
occurtvd becasse tha cosntry tocks contained
less wranius than the sassif. ¢gZnrichment in
uranics occurs only in greisenisatios or %igh
teapecacure siljcification, vhere the average
uzranice conteat was abost 6.5 opa. (JST)

<36>
Dodge, P.C.¥., USGS, Denver, CO

Trace-Eleaent Contents of Some Plutomic Bocks of
the Sierra JVevada Batholith., 0SGS Balletin
1318-P; 13 pp. (1972)

Traze slenent analyses of pletoaic rocks of
the Sierca Wevada batholith vere corducted and
the results sere given in this report. In
general, the average abendance of the slesents
detecrnined are sisilar to the average
abundances of high-calcies granites of the
earth’s crast. The large, highly coordinsted
trace aleserts are sore abundant in Sierra
Wevada pletonic rocks than in cu.lc-alkaline
circus-Pacific andesites, vhereas sany other
elesents are abost the same as, >r slightly
iess abundant than in andesites. Lateral
changes across the central Siercs Wevsda
batholith ere well defined for berylliusm,
scanies, thorius, and rubidiuve, all of which
systenatically increase esstvard. Over six
hondred determinations vare made on the
seaplas for uranius ead thorius content vith
the canges cutning 0.31-29,56 ppe and
0.18-%0, 12 pps, ctespectively. (JNT)
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Daaley, J.B., ’r., C.¥. Coavell, P. Beceaisen,
J.X. Otton, C.T. Pierson, 9.D0. Roisington, D.A.
Tinisey, ana J.¥. Boshkolt, USGS, Depver, TO

eraaples of Graciwm Distributioa Graphics in
3eolcgic Pock Specimens Illustrated with tke
s2dioluxograph Inducel Fission Tracks, and Othker
Terack %ethods. 0535 Circular 753; sShort Papers
af the 0S Reological Survey Uranisa-Thoriaa
Sysposias, 1977, J.A. Canmptell (®d.), (p. 320, 75
Fp. (1877

Fast phorographic film along with the
saplificatfon provided by the Eeadioluxograph
can provide astoradiographs which graphically
illastrate ke distribution of the
uranium-series an! thorium-series isctopes
fros sections of gealogic specimens in a
telatively short time. Radiolwzogoapbs of
ore-grade saterial vith ax little as 1,000 ppa
ercniva can ke z2ade in a fine miputes to a few
haars. Detecrtion of sub-ore-grade saterial
goataining as little as 10 ppa uraries and
thorins caz gererally be aade with the
23diolaxograpt in several days, but
homogereous distributions require sozewvhat
longer antoradiographic exposure tises. 7This
zethod is hest saited for a guick aad
inexpensive reconnaissance viev >f tbe uragias
dad thoriss distrikutior on & “sacro® scale.
indaced fission fros a nuclear reactor or
other high-flax source of neatroms can
specifically detect uraniam ard, to 3 lesser
extent, thorians from the fission tracks
producel] upon Lexarn, »ica, zad other
solid-state par*ticle detectors. After beirng
properly developed hy chemical etching the
jecror serves as a2 fission-track map vhich can
be wiewe? under the microscope arnd cosparel
with *he specisen which produced the tracks.
351aples that are over-irradizted produre a
high coancentratior of tracks vhkich is visitle
t2> the gnaided eve, and is sosewhat similar to
an autoriliogranhic image. ¥ost reactors can
nnlv accossodate saaple sections less than 2.5
ce ir dirreter and are generally usel 3 stuly
lov uraniua concentrations because of the
reactsarts capasity to zroduce hiqh aeutron
fluxes. Alpha 4decay from the rnaturally
aczarring radinisatopes and other indnced
auclear reactions can te recorleld ca cellglose
nitrate and uyse! for "micro™ autoradiojraphy
if exposure to lighkt anl ataer photographic
effects can Le avoided. “icroscopic
axaminattan of alph-particle trarks on these
letectors and ir nuclear protographic
azglsions are alaost alvays rejuired ant give
bet rer resalytion rthan other "aacro” sethols
of sutoradiojraphy. PRadioluxoqgraphs vere pade
2f savet rock sections and drill coraes.
lished sections and wrcovered thin secztions

- «can be usvd with induced tigssion tracks ard

other alpha track methals as well as with the
" Palinluxoqraphy. Homoguneous Aistribation of
1 ops uraniue and 11 ppe thoriua vas found i
2 teaktite virth & *adioluxnqgraph.
Sonhosojeneoas Aistributions of uranium and
thotium are cateqorized into single accessory
sinerals; aqqreqates; concenrcatiorns along
sedding, vein or fracture fillings; and
sineral zoning loralizations, High lavels nf
sinqgle qrair radioactivity disparsed withir
lower levels of hosoqenmeour or nonhomogenenus
radioacrivity are bast Adescnstrated vith tvo
autoradiographs of differert exposure lenqgths,
feaj-quantitative deveraination of uraniues
can he 3sde from cosparing successive
antoradingraph exposures of Aifferent tinme
lengtha or 1iffer.nt neatron flux intensities
ard quantitative detersinations can he sade
frop trary counting. {Aath) (I9T)

LI+

<38>

postal, J., 5. Capedri, amd C. Dupay, St. Hery’'s
vaiversity, Jepartaeat of Ceology, Walifax, Sowa
Scotia, Camada; Univers.ta di Bodena, Iastiteto
di Binerzlogia e Petrologia, Italy; U.S.T.L.
pepartsent de Geclogie, Noutpellier, Prance

Grarius and Potassius in Talc-Alkaliae Volcaric
Bocks from Sardimia. Lithos 9(N:=179-183. (1976)

The urasiun content of major rock-€ormiag
minerals in & swite of calc-alkaline wolcanic
rocks from Sardinia is very low and their
pactition coefficient of 0 is sasller than
3.%. The valaes of the partion coefficient of
minetal phases decrease fros basalt to dacize
ard, ir all rocks, the ba.k of U and K is
preseat in the groaandsass. This appareat
close association between K and 7 in basic and
interaediate rocks probably reflects the fact
that most of their rock-formin: 2inerals are
relatively imert wit: respect t; doth of these
eleaents. (Auth)

<319
byck, W., Canada Gealogical Seurvey, Ottawa,
Optario, Canada

The Mobility and Conceatration of Uranios acd its
Decay Products in Tesperate Sarficial
Eanvironsents. Uranius Deposits, Their fMimeralogy
rod Origir, Shert Coerse Handbhook, Volgse 3, H. A,
Kisberely (2i.). Oniversity of roroanto Press,
Toronto, Canada, Ch. 2, (pp. S57-100), 521 pp.
{V978, dctoder)

fracics is the 10st abundant elesent Of the
urariss decay series, with an average crastal
atundance of about 2.6 ppa. Its high mobility
in the surficial emvironsent is ime «
oxidation to th- granyl ion vhich forss
soluble carbonate cosplexes. fTranius-decay
prodacts Jererally da not form soluble
cospoynds and thas secslac disejuilibriua of
the series is coamonly observel,
Pisejugilibriaa is almsst invariahly die to the
reeoval of ararniae unler orilizing cocditions
or uraniaim addition ander redacing coniitions.
Peestablishmert of raliosctive ejailibrian
requires time spans of several half-lives of
the laughter products. The stahle eal
products (lead and helium) represeant the
extrezes of mobility of ethe de2cay proluces;
leadl is celatively issobile and heliua is atle
to eseca-..» tn Olter space. {Auth)
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prck, B., E.B. Garcrison, G.S. Weulx. T s O,
35doi, Camela Seological Sacrwy, -«

Canala

.Sell Water Oranima Pecossaismnce i~ *idarr
Baritior Canada. Seological Sexver :» Tazsle
Paper 7S-1C, (pp- JI13-315). (V9isv )

To test the feasibility of wsiug -.1% =2z
as 3 weans of tracing U occafrencs © -1 tAs
~arboniferous bas_m of Fasters "i2- "2, 2
servey of approrimately 2000 weli: :v¢
coaductel is 197S. Im adlition, %Hrwe 120
well water and Y00 streas sator 7 7 sileeat
sasples vere taken fros the nport'e:3 Asoapolis
Valley (Triassic). 1In oversll saaz”/ lemsicy
of /1) sq. km vas sought, but i¢ *-- ireas,
665 =q. ke betveea Sachkville 23d 3..om--on asa
390 sq. k» near Pugtash, F.S., s&rplirg at
/6.2 sq. ks and 1/2.5 sq. ke, resnec®ively,
sas cartied owt. Samples vere amalyzcd for 9,
Ba, 32, ¥, Bk, pH, alkaliamity, comdsctivitr,
503, S08, Cl, Ca, K, B¢, CHS, U2, Cu, Za, Pb,
Pe, asd NHa. Th» survey shoved exteasivy U and
2a ssomlies slong the coast of Wova Scotia
and Pev Bernsvick betvees Wew Glasgow aad Cape
Torsestine. vVvalwes ramge sp to 60 ppb U aud
5730 pCi/t Ra, with the highest values aear
Salie Verte, Pugvash, Chishols Brook, Pox
Barboer, Tatasagowche, and 2iver Joka;:
conceatrations generally decrease ialasi.
srenitic rocks of the Obeqeid may be the
sosctce of the growund water U. The servey
desonstrutes the value of U and ¥z as tracers
in outlining U siseralizatios ia the
carbosiferous basin. s ressalts are stadied
in more detail other aspects of the regional
hydrogeocheaistry say le reca>qaized. (LXM

<8 V>
Dyck, ¥W., and I.P. Josasson, Casadas Geological
Satvey, Ottawa, Oatario, Canmadla

The Watuce aud Babavior of Gases in Pacsral
daters. Uater Research 11(8):705-711. (1977

Approxisately 800 sasples of lake, streas, asi
O-siae waters were collezted frow Gatinesan
Aills, Quebec; Carlsbed Springs, Ontario;
2lliot Lake, Ontario; the Ner Insco copper
deposit, Depargeet, Quebec; the Bicroft
araniss deposit (abaadoned); and the Bancroft,
Ontario area, aad anslyzed for dissolves
gases. These included: 82, He, %e, ¥2, 02,
828, Ar, CO2, and Bn., W2, Pe, and Ir
displayed no recognizatle distribotion
pattecrns; a” inverse relationsbip between 02
and 02 vas observed to reflect the
biogeochenical eaviroassent of the sasples.

The coscentration 5f dissolved Re ia frozen
lakes fros the Tlloit Lake district was no
greater than elsevhere (atsospheric
equilibrius levels). Due to its high
sobility, Re, valike is of liwited valued as a
tracer for U-sineralization. There is an
appateut inverse relstionship betveen H2S and
disssolved 12 in ground vater saspled froms
drill holes in Cu-deposits, N2S sppears to b -
of little value as an indicator of beried
sqlfide sinecalization; fts cheajicel ani
biological activity restrict ites sobility io
ground vater and effectively obsceure its
origins. (LKA)

<82>
Dyck, ¥., S.H. Whitakec, and R.A. Cawpbell,
Canads Geological Servey, Ottave, Ontario, Caneds

Vell Vater Uraniss %econnaissance, Southvestern
Saskatchevan. Gaological Srrvey of Canada Paper
Té6-1c, Report of Activities, Pert C, (pp.
209-2%3), (1976

1. MmP2ris. 7

"
<>

Approzistely 980 well asi &3 spring water
saspl '; were collecte! fros a 17,%30 s3. ks
area )f soatkwesterr Saskatchewam mear Typress
2i1l:. 1z average Ceasity of ' sasple per 1I
sq ks vas soeght. Ceaples sere analyzed for
3, 9, P, 02, Bh, pi, alkaliniry, and

conduct fvity. The fcllowing valses were
obtaized: 0-200 ppd 7, O-81135 pTi/V Bm, 0-%.1Y
pps 7, 0.8~14 ppe 04, -127 to 906 mv(AZel.)
th, 8.086-2.02 pH, 6-1867 pps CaCl) total
alkalinity, 2ad 3110-3300 wahkos/en

coadect ivivy. Uell depths ranged fros 2 to
857 a. Pormatioas imvolved were the Zypress
9ills, Baveascrag, Freachses, Battle,
Shitesnd, Tastesd, Bearparv, and Jadith River.
It was concleded that none of the 3 or B2
valees reflect orce-jrinde eavicronsestsz. Rs
highs aze sore closely associatel sith the
Crpress ¥ills Pocmatios thas sre U highs. The
short renge of Pa in satere crelative to 0 anl
the high relief ia the western pact of map
stes 727 seggest that the Cypress ¥ills
Yormstion is the sosrce of sach of the ©.
Leaching of radiocactive ligsite is the
Bavenscraqg asd older forwations may costribste
to the ¥ valses. The data also shows that for
all forsecions deepcr wells are lower in U asd
e, In g »l, the ¥ ger formations have
higher Bs and love~ U values thaa the older,
azd there is oftea a lateral shift of bigh-0
sites Jovaslope £rw high-%s sites. <?his caz
be explained by thi: (iffereat mobilitics and
ranges of these eles ats in the aear-su-face
eaviroaseat. (LKH)

83>
Eckelaans, W.R., aad J.L. Kelp

Uraniam-lead Bethod of Age Detersination: Part
I1: BNorth Asecricas Localities. Bslletin of the
Geological Society of America 68:1V17-1N0.
(1957, Septesbder)

Rany nev isotopic age deteraimatioas by the
sranisa lead method have been ssie o2 most of
the iaportasat Sorth Mserican localities fros
which prisary uvranias sinecals have been
reported. WUith the aid of other peblished
isotopic U-Pb age seasuresents the writers
attespted to interpret the most prohable age
for each locality and to assigs & reasosadle
sncertajinty to that sge. The recogaition of
differential lead loss, the rmlatios of
alteration to minecrsl type, the isportance of
rador leskage for yoamg sasples, and the
potential anmalytical errors sake it tisely to
conduct such a re-evaluation. Rsoag the
vell-established ages are: Spruce Pine
distcizt, Forth Carolina, 360 plas or sises 20
8.Y.; Portland, Connecticet, 265 ples or sinues
¢ m.y.:; Pront Range, Colorado, 59 ples or
sinss 5 ».7y.; Black Bills, Sosth Dakota, 1620
plus of minus 20 ».y.; soetheast Hapitoba,
2650 plus ot sines 100 s.y.;: Lake Athabasca,
Saskatcheean, 1900 plez oc ainus 50 w.y.; asd
the Wilber-force acea, 1050 ples or sisus 20
2.y. Jther probable ages are Bedford, Fev
York, 350 @.y.; Colorado Plateas, 60 a.y.;
Cocur d'Alene, 7200 w.y.; and Great Bear Lake,
Worthwest Territories, 1500 o.y. Although
there Bay have been several regional
setasorphic events in the Appalaczhisn Province
in the Precasbdrian, the post-Cambrism effects
appear at only two periods centeriag on 260
s.7. and 360 v.y. The Grenville metasorphiss
appears lisited to & narrov time interval
atant 7050 m.y. ago. The Pront Range an4
Colorsdo flatess craniue wiesrslization way
have been One evest occucring abogt €0 .y,
ago. (Auth)



o

<>

GEOCHERISTRY

<«any

Felolee, J.X., and R.A. Caligan, U35GS, Denve.. C35 .

Detersication of Traciwm in Sowrce Rocks Using
Sadies in Crystal Spriags, Great Salt Lake Area,
Otah. OSGS Circular 753; Short Papers of the US
Geological Servey Uranius-Thorise Sysposiue,
1977, J.A. Caspdell (22.), (pp- %8-5C), 75 pp-
)

The asoeunt of sraniss in sosrce rock that
vould be reguired to prodece the radium in 2k
vater of Crystal Sprimgs, north of Brighas
City, utah, has beem cslculated in order tn
detersine vhether the source rock say have - .
patential for sranies coaceatrations of :
econosic interest. Water sasples were )
collected fros 7V springs for radiem, sramiis,
an3 sajor- and ainor-elewept analysis.
Precipitate samples vere collected froam 8 o:
the sites. Fadies in the wvater has a positirve
correlation (0.82) with total dirzsolved solids
and with most of the major ani simor iows.
The three springs havipg the lowest salinity
also have the lowest radiex content, less than
1 part per trillios (pgt), and ome of “he
briny spriags, Crystal Springs, has the mast
radiep, 220-810 ppt. Sowme sSPrings on fselts
vithis 20 ks vest of the Sasatch Pange have
soderately high salimity and radios content,
20~180 ppt. Others hawve solerately high
salinity, bst low radim coacentrations (2-5
pPtl. Sechk dnviations reflect variatioas in
assessered parsseters, snch as sranies coantent
of the soerce rock, that affect the radius
content of the water. The asocunt of radium fn
. the water at Crystsl S{rings exceeds by
several handred tises the asount of tadium
that vould be in equilibriuos with the aspount
of wranius in the vater. The asount of
esrichment, called .he radiss ecrichaent
factor (R2F), can be calculated by using the
known equilibrium ratio for cradius-226 and
sraniue-238 and by :ne ueasured radium and
eranius per liter or sinute at the spring,
The 2F? at Crystal Springs is 830-830. The
REP in the water Jdepends on the difference in
leach between radius and wraniow vhen tley are
cesoved fros the source nnd transferred to the
spring. Differentia’ leaching based or
differences in response to such parameters as
prassure, temperatsre, oxidation-redaction
potential, ionic strength, sad sineral phases,
leads to disequilibrius vithin the rocks being
leached. Differential leaching in favor of
radies results in an excess of radiam in the
water and a corresponding depletion at the
source. Con*inved differential leaching
eventually leais to extreme disequilibrios in
the leached par” of the rock. The
diseguilibries is actcally betveen radius and
its direct pareat, Th-230, which is ir
relative eguilibrios with sraniue. Therefors.
the uranius {n the sosrce rocks is calculuted
by assusing that disequilibrius in the rocks
is extreme snd that the only radias availabdble
for transport is tha swunt being prodsced
each sinute by Th-230. Crystal Springs
contain st least 220 ppt (10 (E-12) g/1) ]
tadias and flovs at 6,200 1/ainots, yielding
radiss at 1.5 x 10(2+6) gs/min. By sssusption,
*his rate of yield is equal to the rate of
radivs prodaction at the source. 1 productios
rate of 1.5 x 10(E+6) q/min radios is
egoivalent to the same decay rate of Th-230.
The proportion of any ssoant of Th-230 (half
11fe=gx10 (E+8) years) decaying sach sinute is
1.7210(B*71) . Assusing secslar eguilibriuwe (1
g urapiss balanced dv 1. 7x10(E+S)g Th-230),
the apount of rraniue nzund to saintain the
present production of radise at Crystal
springs is at least 5.5210(E*9) g, or 5,500

<35> -
Pilippov, %.S., acd L.7. .Kaalev, V.G. Khlopin
Radiue Institute, Leningrad, 0SSt

metric tons, The total volume of ctock
involved in the flor to Crystal Sgrings is owu
the orler of 10 cibic kiloseters. The mass of
rock, assusing am verage density of 2.8
g/cubic ca, is thus aboat 10(E+16}3. Whether
the uraniem is dissesinated or comcentrated fr
the source rock is emcertain. If the )
calculated S.5x10(2+9) g sranius were
dissenimated in 10(B+16) g of rock, tlie
conteat would be 0.55 pps, but becaunc
porosity and perseability ia the
sedinentary-uetanorphic tecrane 2f the
Wellsville Bouatsias are coatrollel mostly by
joints and fractaures, water flowing tiroegh
these spenings comes in comtazt with anly a
ssall percentage of the total rock. By
agsusing that the radram is derived fros
scanive in restricted zones adjacest ta
fracteres and joints, comnsiderably higher
potential grades of wuraniud in the rock caa bx
calceulated. The grade wosld be 0.55 percent
if the 5,500 metric tons >f wraniws were
concentrated in 1 percest of a fracture systes
cosprising ¥ perceat of tae volaume of rock
assumed to be leached by the sprisg wvater.
{(IAT) N

-

Uranien a0d Thorius in the Granitoids of the
Hiddle Duepr Region. . Geochesistry 5:535-589.

{1959)

In tte Hiddle Dnepr region there are three
granitoid cosplexes differest in age,
cosposition, and geochesical characteristics.
The evolation in the composition of the
granitoids of the three -osplexes fros the
older to the yoanger consists of a decrease in
the sodiam, calcius, and sagnesisn coatent and
increase¢ in the conteat of potassjus, silica,
oranine, and thoriums. The gramitoids of the
oldest cosplex, granodiorite: and
plagiogranites, contain the smallest asouunts
of uranias and thorium. The granites ~* the
second complex have uramiss contents
spproxisating the clarke, and thorium co: ents
higher than the clarke. The third cosplex of
mircoline alaskites is strosgly eariched in
the radiocactive eleseats, especially thorius.
The aranias content of these rocks is about
tvice the clarke and the thories contr:' is
four times the rclarke, According to tie
coptent of the most characteristic sccessory
sinerals, the granitoids of the Riddle Dnepr
region are divisible into three types: &) the
allapite-sphene type, D) the monazite-garset
type, and c) the thorite-solybdenite type.

The allanite-sphene granites are the poorest
in the rsdioactive elesents. Uranions and
thorius ias these rocks are pertiaslly
concentrated in the accessory minerals, with
the rest apparently is the dispersed stste, in
essential sinerals. The monazite-dearing
granites are thorias-bearing; theic high
thorisa content resulting fros the
accusulation of the accessory sonazite.

Zircon is slso a chief concentrator of sranios
and thorius in granites of this type. The
thorits~bearing grasites are still
predosinantly thorise-bearing rocks, but they
also bave a relatively high uraniss cootent.
Oranium and thorius in these granites ace
concontrated entirely in the accessory
sinerals, with thorite and zircon contributing
90 percent of the total content of these
elensnts. (JAT)
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Ploreace, T.4. (Rd.), Asxstralias Atoeic Emargy
sossission, Resesarch Estallisksest, Lucas
Bejights, Sidney, Australia

Jranium and Thorime. Proceedings of a Syspocims,
Lucas Beights, Sidaey, Auwstralia, Nay 7-8, 1970.
Rustralia Atosic Emergy Cossiszsioa, Sidsey, 102
op. (VWD

Beviav papers are preseated oa the
detersimtion of wranim by radiometric, I-tay
fleorescesce, pelarographic,
spactroghotometric, flwrisetric, titrisetric,
eslission spectrogruphic, delayed nestrom,
qansa absorptios, aad quama-excited X-ray
technigees, and on the detecnisstion of
thezius by radiometric and spectophotesetcic
sethods. In adlitiocs, detailed amalytical
procederes are givea for the detexnisation of
sranion 2nd thoriem ia ores, rocks, and saters
by sost of these techaigewes. ([Asth)

Bach paper of the symposimm has bees abutr: ted
and iapet separstely.

<8
cabgluas, J.¥., APC, Washiagtos, OC

Urasies is the Appelachize Bobile Belt.
RRE-8307; 81 pp. (1968, March)

Yhe sruaies occerrences is the Appalschiae
sobile Belt coeprise a delt of plutomic
alkalic fatresives containing ecosonic
high-teaperatere sranim-thorisn
conceatrations parallel to and sostheast of
tk: Greaville fromnt; smll coacestratioss
associated vith asphibole-magre.ite-sulfide
replacesents Ia high-teaperature iros zomes;
srtasinite veins in gold-copper zomes;
lov-tenperatste copper-sranies inpregaations
in lete Paleozoic ased Triassic sandstose
sapecisposed os high~tesperatece firoa amd
copper zoses ia hiaterland basins: and ssall
scanies ispreguatiors ia Palezoic sandstoue at
the low-tesperature emnds of miseralizatfon
gcadieats along the forsland sargin. These
ectanive occerreaces in orogeaic-celated
sinsralization cycles, with setallotectonic
qradients generally sisilar to those is the
Cordillera where erasimm is sost sbeadast at
the los-tesperatute ends, indicate that
scanise of Paleoroic or Resozoic cycles in the
Appalachian belt also my be sost prosinesnt ia
the lovest tesperstere metallotectosic zone
along the foreland sargis. BAlthocgh this zosme
is mot nov kaowa to costein significast
deposits, it msay be a good exploration target.
(Auth) (28W)
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Gavshis, v.3., V.. Bobrmov, A.0. ®yalling, asd
B.V. BRezaikov., Acadesy of Sciences, Iastitate of
Geology aad Geophysics, Siberias Divisios,
Bovosibirsk, Siberia, 9SSR

The Two Types of Uracies Accusslatioa in Focks by
Sorption. Geocheamistry Iuteruational
S~6:692-690. (Y978, Jumwe)

Thae accumslation of wrasies by sarptisa fa
phosphate-bearing tucks is accospasied DY
largely saexasized sranifeross prodects, where
the ssin sraniem sorbeat: are siaersls of the
layer silicate growp. Sosetiaes uranifeross
calciss phosphates amd layecred
alssisosilicates eccer ia the same
st-atigraphic section, with the phosphates
fcachosate-flsocapet ite) eccscricy in
fine-grained lagoen dmposits, while the
layered alsminosilicates (maisly hydrosicas
asd chlorites) occer wantly is the red
bed aad essestially psassite centinental
strata. The sraniferces
carbosate-fleworapatite has saiforwly
distribeted srnsius together with thociss,
rare esrths, strostiem, aad baries, which
probdably take up the positioms of calcies in
the lattice. The apatite structece retains
the sraziue aal its decay prodects firaly, so
phosphate-bearing tocks have Little
iasclination asd little deviatios fros
eyeilibrien betveen sraniss aad radiwm, and
only low comceantraticns of wrasissm in water
interactiag wir . the phosphates. The sraaies
iz sraniferows layer silicates is associated
with sose elenents of 7ariable valeacy and
readily Lydrolyzed eleaents (titaniem,
varadises, zirconies, chrosiss, solybdenss,
etc.}. The sraniss amd decay praducts are
sech less firsly boznd, aad the esanstion is
tapild, with sarked leviations fros radivactive
equilidtries. Oxidizing and reduciasgy soletions
quickly take ap the sraniss, sad these
silicates produce sramifeross sdletiocas fros
which uranyl sicerals can be deposited in the
sepergeke zone or the so called prisary
erasics vimerals ssder veducing cosditioss.
[EL24]

<89

Gavshin, v.3., aad Yu.G. Lavreat’yev, Mcadesy of
Scisuces, Institete of Geology amd sedphysics,
Siberfan Division, Yovosgibirsk, Siheria, IsS¥

9-7i Correlations in Crygtogransiar Pelite.
Geockemistry Iunternational 13 (1) :¥79-¥8s. (197¢)

Oranifaross pelite fros Devoaisn ssndstones is
& sechanical sixtere of finely divided
particles of hydrosica, chlorite, 3ltite, and
quacttzs., 9Uranies atoms are casndosly
distridoted in the pelitic saterial, snd the
*icasiss distcibetion is fdeatical to that of
the sracisem. The orasiss-titanion ratio i
the pelitic saterial is higher than that in
any ¥novn sraniss-titanise sinersal. The
wcanfer accompanies the titanise throwghout
the pelite, and in places, gives crise to a
dispersed granfism-titaniye phase vith
definite srtoicniometric relation betveen the
compponents. Netacitaaic acid can absord
uranies fros dilute solations, conseqeently,
the casse of the srrnias concentration in the
pelite vas & dispersed setastable titaniue
hAydroxide which forsed in the aluminosi’icate
saterisl. (JAT)
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Jerling, ¥.¥.. ax? Ye.B. Shukolyekorv, Aciieny of
Sciences, Ladcratery of Precasdriaa seology,
texzinqrad, TSSR

Azcamalatioz 9f Rr-?% iw Uramias %inerals.
seachexistey T:153-T€h. (1959)

Tie argox-3% content of 17 arasias slaerals,
23515 ta age from 2 x 1I(2e8) to 2 x 19(Pe9)
y=ars, WS itvestigated The coatext of U,
2=, rare ®atths, %e, ¢, as? J1 was also
2eternised iz the sasples, Torretioss f£or the
argon~39 loss were sade acrording to the date
o1 the % and fe lossex The calcwlatel
ercessive Gekatity of acqoc-18 ia sinerzals of
the saze age decreased withk the increase »f
=he -1 content. <This way te exslained by che
ceaction Cl-3% - J1~-36 - Mc-26. Cocrrestions
wite made for argoa~-28 aconrliag to the
geantitivs of radiogesic arjog-3c. There is a
propoctionality bdetveen the U -coatcat and the
argon-33 coniteat. Detween the guantities of
atgon-2? and yenoa of sestron fissios, @
depeadence of the type Ar M=zXe(sud u)
{Xe¢sel 2) beinjg zemon of sewtroe fission ).
Sasples sere fosal which at a cosplete absesce
of Ye(sab a] coatained soticable geantites of
argoa-33. The possibility of argor-~2w
€3rpation by the spostaneoss fissios of 9-223
322 the geutron fission of U~235 was asssmed.
The argon-318 forsation goes throwgk the
Yypothetical cadiosctive isotope wit: T(ssd
sie (%%; ples or sinas 2393) x 1I(¥e€} verrs.
The vield of the lstter by uranius fission
sast te 3 perceat. (dwtk} (JIT)

-S>
5014aater, %.B.. and B.L. Reynalds, US55,
fashiagton, DC

Geachenical and Yinreralogical Ste’ies of a South
Texas %oll rront Traciws Deposit. TSGS
FR-77-821; 33 pp. (1977)

Core sasples fros 2 roll-front scanias leposit
in soeth Texas vere analy2e3 for irom selfide
conrent and alneralogy, orjsaic carbon conteut
221 abgadance >f carhomatre, fron, wasganese,
and titanise. Sslfide occucrrel alaost
exclasively as the iron disslfijes pyrite acs
carcagite, in concentrations as high as 2
perceat of the cosrse (g.e»* =~ ~tap "2
sictomecurs) fricrion. Matcasite vas
parcicalarly atzadant rejative to pyriee in
the vicinity o2f c¢he roll froat. Secaase
sarcasite precipitation requires acillc pi's
and the most likely mechaniss for generatiag
low pR is oxilatios of preore sulfile, it is
sugjested thart the sarcazite forsation was
felatel to the roll-frent development.

Jcyaaic cerbons analyses from tarious
Teptesentative pacts of the depoxit are
sniforaly lov (less than 0.7 percent Cy.
Tarbonate minerals, such as calcite, are
abgndant, but appear to have fotwed gfter the
ore. The overall abandance of iros was not
fosnd to be systawatically related to position
with respect to the roll front, whereas
anganese probably vas concentrated near the
tedox intecface. Titaniuve like irom di3 not
shov & systasatic relationahip to position
about the roll, but it vas systesaticaily more
ahondant in the fine fraction (lexs than 62
wicrosstnrs) celaciva 0 the coarze fraction
vith Alstance dovndip. This reflects a
proqrassively socre interss alteration of the
precygraoc iron-titaniae nxide afnerals to
fine-jrained {32, (854}

1=
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Goldschmile, V.2

Granian. Geockesistry, V.H. Solischeidt. Ozxford
Press, Locdoa, (pp- S6€2-387, 733 pp. (135%)

The distrilmtion of tetravaleat wtazies is the
prtisary aiserals of lgaeous racks is
deternined by tts radies {1.9% angsttow),
wvkich sakes possidle its captere DY miaetals
coatainidg calciem awd trivaleat rare earth
fions., especially yttrius aad the yteries
lanthanides. The similarity 1o the caciun
lanthazides s uwot as close as is the case of
the somewhat lacger thoriss sisecals. CTaptare
of srasius iz primacy calcies niserals of
nageatic rocks probably occurs is apatites.
Gzacius slzo sebstitetes for calciss ia
£*gorite, accnunting foc the radisective
v.cieties of fledrite sech as those fLuwead at
%olsendocf is Tavaria. Stasies ssbstitated
for ytttise enrth @leseats, especially ia
sinerals of granite pegeatites, is foead is a
large =sader of sisenlsr, especially piobates
and titamosiobates. The esatcance of
tetravalest ursnium iato minerals >f the
thorite groep saggests che possidility of aa
sakaowa cospoend USiOs which cosld probably be
sale syathetically. The sase cosposnd is also
a hynotietical esd sesber of wrasiferaus
sinerals ig (ke xircoa €awily. Pleochroic
halos is biotite or amphibole arousd siasste
zircon crystals, iz dee to the isosorphoss
entry of cramiss or thoriss isto IcSios.
Prisary sranies dioxide simerals relatively
snck>.,ed by secosdary oxilatioa ere seldos
found. Oue of the processes coecerned is
instisately cosnected vith the raljfoactive
transforsatioa of tetraveleat wrasfsus to
divalent lead. Throwgh thkis process, a awsber
of oxyges atows, 2q¢uesl is aszshetr to the
uranfes atoss trassforsed isto lesd, becose
available, an3 this surples of oxygen is lefe
to costise vwich 902 and thes to fors the
equivaleat asount Of 503. The sigration anmd
distridbution of sranies dsring wearhecing and
sedioeatation is intisstely connected with
procwsses of >xidatios and reduction. The
axidatics of tetravelest uranies takes place
easily 5y weathering, giving rise to
cracsforsatios of the blackish U2 aal U308
sirerals to the briqhtly colored yeallow,
orscge, of green secoadary sinetals of the DO
and the crasyl sslts. Solstimms of cospownds
of bhexavalent uranicx have a such higher
degree 0f jeochemical sobilicy. Their local
circelation snd redistribetion give crise to »
nosher of isportant sraniss deposita. (JAT)

Sose copfusion exists in the litersvere ss to the
exact radios of the tetravalent uraniss jon.
toldsckaidt jJjives a figere of V.05 angstross,
vhich is somevhst higher than the geserally seen
valge of 0.97 asgstross. Ia sctaality, the exact
vslue for the radiss for tetrasvalest araniss will
vary accirding co the cospouad, co-ordinstion
Rusbar, etc.
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Solisctaide, 9.3,

thoTies. Seochesisicy, ¥T.2. =3ldschsidt. 2xford
?ress, Loadon, (pp. 827-8131), T pp. (1358)

The geochemistry of tetrawalert tlorize is
ctaracterized essertially by its
crvstallockeaical relatioaships with severai
elesents having similar iomic radii. <The
ionic radiss of tetravaleat thoriee is 1.15
sagstroas. It is cospacable ir size with
divalent calciem (1.06 i), the trivalent care
eacth elesects, sech as ceciea (1.18 B), aed
the trivaleat yttriws growp from galoliries
(1.31 A) to lateciem (0.99 A). Gererally, tte
geocheaisry of thories in igneoss rocks, like
that of sreniua, is clasely conrL«ctel with the
later stages of the evolstiod of igneons
sagsas. The large radiss of thoriam makes it
safit to enter sany of the iaportast early
crystallizates, sech as the simple
octhosilicates or setasilicates of majaesise
and divalest iron. Bs & ressle, it is
Jererally found conceatrated in the light
residqa’ magess fros whith are focmed such
rocks as syeaites, trachytes, granites, aad
liparites. Sose nephkelae syenites and
phonolites, in particslar, may have remarkable
concentrations of the «lemeat. Thociuas, like
scanien, is generally coacentrated in some of
the lightest cesidual mgmas, the relatively
low specific gravity o€ which caases these
heaviest known atoss tc accesslate in the
app2r levels of the silicate crast,
concentratisng there the beulk of the heavy
radioactive satter; a fact of great importarcce
ia the physics of the .:rth. Sisilar
considerations hold for the zoral dis ritutioa
of the radioactive alkali setals, potassiss
aad retidies, ani also for the raliocactive
care earth setal sasarias. Thas, 2 very great
part of the total radicactive satter of the
esrth is presusadly comceat-atrl in 2
cosparatively thic sgr face skell, a
Aistribetion which is even »ore enhaice? by
the fact that the free energy of oxilacior of
the prisary radioactive elemesats per anit
oxyger greatly exceeds that of irom 2r even
silicon, so that only wery zminor proporticas
of thess elements cas te presused to de
coastiteents of the irom core of thie eartk.
Thorivs saobstitautes for calcius in apatite asd
fleorite, but crystallizir, aoaxiite seeas to
be the sost seitable ceclluctor of thoriss ioms
fros igessus sagmas and ydrothersal
solutions. It is interesting to note that
tetravalent uranias (V.05 1), which is only
slightly ssaller than the thorims iox, is
fourd in sonazite to a very ssall extent, the
concentration of uranios being abhout 100 times
less than the concestration of tharius. The
closa crystallochesical and geochesical
relationships between thorius and uranias are
1llustrated ia a most characteristic way by
the thorics minerals of the thoriaaite group,
esseatially isosorphous sixtares of dosinant
ThO2 #8d ssbordinate 002, and the minerals f
the thorite groep, essentislly isosorphons
sixteres of ThsSiOd and USiOs, with ThSiON
greatly preponderating. The sminerals of the
thorisnite group constitote a series fros
almost pure ThO2 to & mixture containiag op to
about 80 per cent U02. The sinerasls of the
thorite fasily had prisrcily a crystsl
s?ructere which corresponded closely to that
of zircon, bot are nov according to all cases
so far stedied, transfcroed to an asarphous
setanict product, often nodified by secondary
hydration and also by mecondary precipitation
of iros oxide or hydroxide fros percolatiag
squeous solotions. (JAT)

<52

<58>
Goodfellow, .M., and I.2. Joanassoa, Canxia
Geoliogical Sarvey, Ottyiwma, OJctaria, Tazala

Geochemicel Distribatioa of Jraciss, Tauajster,
aad Yiybdenws ia the Tomdstoce towatains
Satholith, Yakoz. Sealogicar Server 35 Zaaaxia
pzger 77-¥2, Reprrt of Mctivities Parv 3, (o>.
37-85), 352 pp. (97T

The Toalkztoze %vantains Jathilit: wes zhe
sebject of a ietailed geochesircal
iavestigation ic the sawmer 22 1975, 2azic; »
srasisa-geo’ oy sscvey of %he north oeatral
Tskoz. The area is mlerlain By 21 aivalice
batholitk of Cretacecus aje, ictraling
Cretaceoss Tead Till Qeartzite, discice,
qabbro, and Jerassic sedimeatary raciks.
core of the bathalith is az alkali syezive
seztosnled by aoazosite, J3artz soczooite, a2l
dicrite; the syemite makes up tie balk J>f the
iatrusion, aal is cosposeld of phenscrysis of
orthoclase set in a sediua-graice?
allotriosorphic groenimass of sicropertiitic
orttoclase, andesine, aesirine-aujite,
asphibole, bistite, and mimor guarzz.
Sccessory sinerals imclede spheee. -izzore,
apatite, aud dpagques. Streas seliweat ani
vater analyses for Rs, Pb, In, Co, %i, 19, =i,
Ye, Ba, X3, W, T, anl r via AlS, c3lacizeiy,
£l 0tisetry, and specific ion e_ectrode
acalysis acre given. W®hole rock analyses wers
2159 carcied g9at. tost of the trace eleaezt=
are sechanically rather than ar3azically
derivel, and ties reflect vell the chesiszry
of the batholitk: and iseeliately ssrrommidirng
tocks. Righ 0 cacceatrations (16.8-23.7 op3)
associated with psesdolescite tinjsaite aloz;
the sonthers CORTACT Appear TI Ieosile Srox 3
retentiot as a cospler ion in a halajen 21l
cathonate rich resilsal sagsa. The
association of 7 with ¥ is inlicatved by rtie
presesce af flsorite veins #hick intersesct the
tinguaite a2l 7 veins. The srex ¢ 7
aiteralization iz outliaed by kijz 9, %o, &,
Pb, and 2o in stresa sediments and 7, P, a2zl
Pt iz =treas waters. 1 3ez021 2arex near the
ceater of the batholith is also savlinel by
sisilar associations, althoush 22 tiajaaite
has teen sapped. However, in view of rthe
qenchemical Qeta, it sast be corusizegred an
area of higk T anl ¥ potential. (LY@

el
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Gosaold, ¥.D., X.. Sosthers Hethodistc
Oniversity, Dallss, TX

i %odel for Uramies and Thoriem Assisilatios by
Intresive Bagnas and Crystallizing Pletoss
through Interaction with Crostal PFleids. Pk.D.
Thesis: 131 pp.  (V97])

gvideace for interactiom betwees istrusives
aed meteoric groesd vater, in addicion to
inforsatios os the occwzence and distridbetion
of wrasius and thorfies in the continmental
crust, suggests that istresive segsas may
sobilize asd assisilate sranius asd thoriss
through fnteraction sith crustal flwids.
Iavestigations of the distridetioan of srasies,
thorise, and potassies vithia and arouni eight
epizosal pletons shov sobilization and
tedistridetion of scaniss and thoriss is the
contact sureoles of plwtoms vhick have
iateracted vitk seteoric ¢grossd waver. 1Is
these piutons wrazise is shove by isduced
fissios track radiograghy to be associated
vith both primary and secosdary hydross
sinecals aad with secomdary opagee siserals.
Plutons which have mo: isteracted with
sateoric groend water shov little association
between uraniss and Aydross or opague
sinerals. 5Stedies of epizonal, sesorzosal, and
catazossl plutons fa the laho Batholith shaw
that the highly raldiocactive evizoral plstoas
coataia wsch sramies in hpiroes and Secomdary
sinerals, shereas the los radiosctivity
sesozonal and cataional platoms 2o mot. The
apparent expomential vertical distcibetion of
cadiogesic hest prodection in plstonic rocks
cas be ¢xplained by 2a assisilstion model in
which the degree of assisilatiorn iccreases
tovard the serface as a resslt of iacressing
accessibility of crustal fleids, particelarly
seteoric groend water. (Asth)
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<56>
Cranger, B.C., and Z.G. Warres, U535, Oeaver, CO;:
JSCS, Port Collins, CO

Gustable Sulfer Compoends and the Ocijin of
Roll-Type Uraniws Deposits. Eoonoeic Gedslogy
GO (D :180-1T73. (1969)

Soll-type srakies eposits are foreed by a
sSupergese pProcess that depends o iimiced
oxidation of early formed pyrite ia the host
rock. Asong the initial prodects of orxidatiom
is a series of sastalle solsbdle sulfer
species, priscipally sulfite, which slowly
decospose and sltinately form ssifate and
sulfides. Becaise selfste is kimetically
fnert to low-tesperature 0. biologic
oridation-redsctioa twactions, and becasse the
sastadle sulfur species and hydrages sslfide
are stcong asd active reducing agests, the aet
cesult of limited oxidatien is to prodece a
stroagly redeacing environsest. =ither sose of
the iatersediate sulfer prodects or hydroges
sulfide say recoshine vith ferroes firoa ender
these conditions to fors the itomn selfide
sizerals associated sith the ores. laboratory
expeciseats and clesical thestry seggest that
the entire sequence of reactions can be
carcied out is a biologically sterile
eavicouseat and that the salfer isotopic
cosposition of the reconstitated pyrite sigit
be indistinguishable from pycrite formel by
biojenic processes. These sastable
internediate sulfsr syeries say 2lso be
ievolved ia the forsstiom of other
supergene-enriched selfide oves a. well as ia
the trzasportatioa asd deposition of elesents
sech as bariss and selesias. (Aath)

Cited as a reference in FURE Zontractar Yepores.

<57>

salakhk, A.G., A.X. Tszalov, A.A. Sataria, a2l
A.V. Bakhtiarov, Leaingrad State University,
Leeiagrad, 7ssp

Distribeution of Orariuws aad Thotius is the
Alkalic Packs of the Turi~ Penaninsvla (fsrmansk
fRegion). Geochesistry Internatisnal
9-10:1063-1065. (1975, Ragust)

The albalic massifs of the Turiy "eninsuls are
typical representatiws of the Ciledonian
alkalic usltramafic forsation. They are
couposed of tvo series of cocks: (V) ac
alralic sitrasafic series, inclotiag
olivinites, peridotites and alkalic
pYrozectites, #3d (2) an alkilic series,
inclediag nepheline pyroxeniteg, melteigices,
ijolives, melilite-benring rocks, rociks of the
*aiperalized complex® (forscerite-sggretive)
snd carbonatites. Thorius ar! grtaniom
contents of the rocks in the central sassi?
vere detersined by gassa-tay spectroscrgy. In
the series of magsstic rocks, thorius and
stanice concentrastions incresse fros
pyroxenjites (Th=11.8 pps, M=2.1 pps) t>
$iolites (The19.1 pps, UsS.8 ppe). The main
sass of thoriom in alkalic cocks is
concentrated hy sorption in fractares,
defects, and altered aress >f crystals. &
fraction of the vranjiia is als> concentrated
in this vay in the rocks of the Zentral
sassif. Ie addition, wranioe ani chorius
anter isomorphously into the accessory
einrerala schorlosite, perovskite, sphene,
gotzenite, and others. The relacively high
uCinius and thorius comtents are
charactaristic of ijolices clich in qacnet.
{(J87)
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<S8
%awghton, D.2., Saskatchewma Pesearch Cecuacil,
seology Division, Saskatchewan, Casada

1 Sultiple "edis Geochesicul Survey of a Boslier
Trais Associated ¥ith the Duddridge Lake Oramien
Deposit, Saskatchewsn. Saskatchevar Bessarch
Cosncil %eport 17; 55 pp. (1976)

A geochenical servey vas carried out in the
sesper of 1975 at the Peddridge Lake U deposit
in the Sollastoa Lake Mo1ld Belt of sorthera
Saskatchevan. 05 ostcmp sasples, 260 float
saspleg, 992 overburden 10 sasples, 89¢
‘overbsries 37 sasples, 3328 auskeqg A0 samples,
and 796 lake sediment sanples were collected
and analyzed for Ceu, In, Bi, Pb». Eo, U, Co,
aad Te, Ha vas seasere! in lake sedisents.
Qutcrops Are rare, bet a gaass ray survey of X
80, U 238 (i 218), and Th 232 (T1 208)
esissions ruvenled a sortheast-southvest
tresding fold pattern in the bedrock shich ms
supported by drilling evideace. Geseralized
bedrock geclogy coasists of the followiag
stratigraphic sequeace frow east to west:
biotite greliss (sagnetite), meta-arkose with
an istreded pegsatite aad pegaatitic grasite
body, and seta-arkose gradisg isto
biotite-felaspar queiss. Geochesical asalysis
seccessfully delinecated a U-mineralized
boglder traia associated with a carbomaceoss
feldsyathic gsartzite meta-arkose) horizos of
Sedsosisa age, possibly of roll-froat or
diagese<ic origin; overbeurdea B30 and BY were
eqeally seitable for defining the
miseraljzation. Cs aad U positively
correlated in all unconsolidated saterials; no
positive correlations were obtaised betveen U
2ad other elaseats is cutcrop sesples. U in
finer gr:ia size fractionms of overperden 31
ard C samples bas bigher eetal valees than
those fros cosrser grain sizes. (LK)

Seventess maps are iscleded is this report.
Stetistical analyses of elemest distcibotions is
varioss sasple grosps and saps of their
listribation are provided.

<59
Aendetrson, P., University of London, Chelses
College, Departseat of Geology, Laondon, England

seochenical Indicator of the tfficiency of
Practiocsation of the Skaergaard Intresion, Zast
sreenland. Huineralogical Nagazine 80:285-291.
(1975, Septesber)

Shen smigsatic fractionation invo:ives the
settling and temoval of crystals fros the body
of sagma, the efficiency of the fractliosation
process may te defined ss the degree of
separstion of the solid fros t:e liquid phase.
An expressios is given that relates
efficiency to the amoust of mesostasis, or
crystallized trapped 1i3sid, is am igneoss
cusulate. The scaniem content of sasples fros
a4 389 seter long drill core of pact of the
lover and hilden z0nes of the Skaergaacd
inttosios is used as & guantitarive indicstor
of the amaounts >f sesostasis in the cusslates.
There arz warked changes in the asount of
sesostasis over the lepgth of the core, and
the average efficiency of fractionation vss 8%
pescent. (Auth)

<$8>

<€0>

Hendersoa, ®., M. Jackimsos, and F.8. Gale,
Chelser College of Scieace amd Techmology,
Departseat of Geology, Chelswa, Zaglasd; Oxford
Ceiversity, Departaeat of Geology amd fiineralogy,
Oxford, Prgland

The Distribution of Gcanies is Some Basic Igueoss
Cusslates and its Petrological Sigwificasce.
Geockinics et Cosmochiwmica idcta 35:917-92S.
(971y

The distribet.oa of ezesaisnm in the miaerasls
a8d rocks of the Skaergaard, Rhes, and
Bushveid leyer ignecws intrasiosns was
investigated by the delayed sestroa amalytical
techzique, The srasies cosceatratios in the
sinerals depesded fin part on the na.ure of the
ccaelate frow which they vere sepsratei. Of
those siserals fros accusslates, pyrozest
costained the o5t aranias asd olivine the
lesst. The srasies costeat of & Basic igneoss
cusulate is shows to be ssefsl as an isdicator
of the relative ssocwst of mesostasis ia the
rock, provided wrasiwm-bearing cumalas
uiserals sech as spatite are sbseat. The
smowmt of tasis ifues changed rapidly
fros oae layer tc gsaother. (Asuth) (JAT)

<6
Aovard, J.H., IIl, University of Georgia,
Departeest of Geology, Athess, Gt

Geochenistry of Seleasise: Forsatjon of
Perroselite aad Selenius Behavior im the Ficimity
of 0xidizimg Selfid2 and Craniva Deposits.
Geochisica et Cossmochimica Acta ¥1:1685-1678.
{197

The geochesistcty of smleniwn is largely
controlled by that of iron, wvith which
selenfius is closely affiliatel is both
oxidizieg aad reducing eavirossests. In
aerated vaters the Se{IV) oxyasions, fiSelds-
and Se03-2, arte strongdly adsozhed by hydrated
surfaces of ferric oxides over the pHR range
2-8; above pH R sdsorption decreases to
cosplete desorption at pB ¥7  This adsorption
fiapobilizes Se(IV) in neutcal-to-gcil vaters
and increases the ramnge of oxidation potential
over vhich Se{lV) is stable. Duri: y
experinental seration of aquerns "e-S-Se
systess, the stabilicy field of Ze{IV) is
attained, and elesental Se fs slowly oxidized
to this higher valence; oxidation potantials
of the Se(VI) stability field were never
teached, hovever, even by continued aseration
of an alkaline systes. Usder relucing
conditions, elesental Se efther is
incorporated withis pycrite or forss the
aineral ferroselite (YeSel). A stabilicy
field for fertoselite, construocted for s Gibbs
free-enecgy valee of -23.2 kcal/mole, is in
accord both with its geologic occuccence and
bebavior and with conditions under which
ferctoselite has been gsynthesized. Trazes on a
diagras of *.-p? varistion shov the behavior
of selenies luring oxidation of associated
iton-sulfide sinecrals. Saoch conciderations
also 4emonstcate the sanner Iin vhich selenios
aigrates, is deposited, and is incressiagly
concentrated in roll-type sandstone oraniua
depoxits, ss vell as the relative positions of
the severa] foras of seleniue within the
deposit, (Aath)
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<£2>
crgagson, ®., S. ¥alastro, Jr., Gaiversicy of
Texas, lestiz, T

“eocheaistry of South Texss Tryniam Deposits.
WA0% Bulienin E313) z472~-373. (1973, HMarch)

Jarirg the past several vears attespts kave
heen sade to anravel the geockemistcry of sauth
Texas gracias deposits by analvzing core
sysples obtainel from several localities
vitdin the mineralized province and froa
vaTious prospective mines. Tke core saaples
sore vtaten froa three diffececnt sectioas of
rhe Jeoctesical cell--the oxidation, ore, ani
srotore zones. All sasples selected for
analvsis belong to the sam» stratigraphic
interval as the ore Zoae. %Yeasaresents of p¥
3z 24 taken in the field range as follows:
sxidatios zone, pd 7.2 to 5.6 and Eh -60 av to
*SY 3v; ore zoze pE 8.1 to 2.6 and °hk ¢210 av
to *155 mv; protore zome, Pk 2.6 to 8.2 an} Th
#2110 ac to #7190 »sv. Analyses of total organic
carboa, oyritic sal€ar, and gracius kave also
heer cozducted. The total organic carboen
conteat is qgenerally low, bg% increases tovc.d
the protore to approximately 0.273 percent.
Klthougk the occurrence of pyritic sulfur ir
tav in the oxilation zone, it incteases from
3.315 to 3.096 parceat in the protore.
?vidence also icdicates an increase with
oroxisity to the roll froni. 9raniew is sost
prevalent in ke ore zome, Vil a saxisus
vxl1e of approxizately 290 pp2 for the sampies
st3diel., In the protore, it ranges froa 37 to
3% ppa. Adsordbel hydrocarton analysis shows
little evidence of perroleus sigration fras
the downdip section of tho leposits thas far
azalvzed. {Aath)

<>
trwin, 3.A., and .93, RAatchinsom, 0USSS,
Tallahassee, PL

Rfeconnaissance dater Saspling for Fadios 226 :irn
Centcal and Sorthern ¥lorila, Deceaber 1978 -
Yacch 197€, OSGS/WRO/EPI-TT7001; 16 pp. (1976,
Ictober)

Ine hondred fifteen vater sasples vere
collected from wells it the skallov sand
agquifer and in the upper and lower parts of
the actesian aguifer of northern and central
florida, wnd fros surface vaters of the Peace
fiver Arainage baszin., Sasples were snalyzed
by the radon esanation methol. Waters fros
oolk, Rardee, Aillshorough, M2natee, ani De
soto Counties, taken as a group, Contained
fros 0.05-90 pCi/1l Ra 226; acCtivity greater
than 1 pri/l vas found in all aquifers in
wells fcoe 7 to ASO s deep. All surface
sssples contatned Iess than 3 pci/l, with th~:
ayception of ona fros a slise pit. of 77
sites saspled in these counties, 36 4id not
seet 7.5, Public Health service drinking vater
standacds. The shallow sand aquifer had bath
the highest and lovest Ra values. Acidified
sasples fros fRasilton, Sovannee, and Colusbia
~ogneles 3isplayed a cange 5t 0.9-13 pei/1 Ra,
There is evidence tiat acilfification of
sasples before analysis say cause higher Rea
vaioes in z0em cases, Surface vater masples
fros the Pesch River basin had 0.10-7,.6 pCi/l
Ra, with a sean of 0.98 pCi/1 and o standard
daviation of 0.91 pCi/1; the saxisue value wus
fn Little Charlie CreeXk, the only streas
axceeding 3 pCci/l. Since this reconaissance
vas lisited sminly to sreas of active
phosphate »ining, it is not known {7 similar
Ra valums occuc iw portions of the state
vithout phosphate depos’ts. (LKR)

<58>

Ysaeva, A.i., V.I. Solovazov, anxl 2.3. drastrvakova
Saictraphotometric Jetervination 3£ Tranine irn

Ses Uzter and Varioas Typaes 2! Syathetic

Sorbests. Soviet Badiochemistry 19({1):76-78_
(1$7™, Septesber)

R metzod developed for the d2tersinmation of
uranius in sea water and s.nthetic sordexts
ard used in the study of the possibility of
corcentrating trace eleaents fros sSea vater is
discussel. The sethod is based 3a the
extractiorn with hydrochloric acii, and the
foraation of a cosplex of the isylatel ur:tiuca
with arsecazo I!I. The accuracy of the
prcposed method of analysis is t1.6 percernt
rel. (Aath) (I17)

<6%>
Jases, G.5., Kansas Geslagical Sicrvey, Lavrcecce,
s

Parts-per-%illion Deterainations of Uraniiz ard
Thorium in Geologic Sasfles by X-ray
Spectrometry. Analytical Chemistry

3 (T):967-26%. (1977, June)

Low levels (0 to 1090 pow) of uranias and
thorias in genlogic samples say bhe detersined
rapidly and accarately by
wAvelength-dispersive xz-ray eaission
spectrosetry. Three sigesa detection lismits of
1.2 pps 7 and 1.5 ppa Th can be ackievel with
a total counting time 0f 5 zinutes on a
prvdered 10-g sasple. The estimated stardard
ercots of the analytical celibration curves
are 7.7 pps ¥ and 1.2 ppa Th. The aethod is
applicable to a broad variety of sedimentary
and igreous rock types; matrix effects are
sufficiently corrected by 3 peak .
~to-backjround ratio sethod of data redaoction.
Tke searn difference between values o.tained
fluorisetrically and by x-ray spec’r-wetry for
36 exploration samples costainiry 3.0 to 20
pps 7 was 0.8 pps. {Agth)

<BR>

Joknson, C., Bichigan Technologizal Oniversity,
Oepreasent of Seology and Seological Eagineering,
Koughton, NI

Uranius and Thorius Content in Ignecas Rocks.
GJBX-38(¢76); Uranius and Thorium Occurrences in
Precambrian Rocks, Tpper Peniasula 5Y Richigan
and Worthern VYisconsin, with Thoughts on Other
Possible Settings, J. Xalliskoski, (pp. 136-182),
298 pp. {1976, June)

Twenty-six granive gneiss saaples wvere
collected fros the Vatersmeot-Narenisco area,
and analyzed for wranius and thories by sean.
of the Weutron Activation Analyses. B8ecasse
the limit of detection for uram!/os and for
thorias by the Feutronm Activatios Analysis
sethod is spproxisately 2 ppm, fluorometric
analyses for cranius vare also performed on
vhole rock sasples. The uranies contents of
the rocks ssspled range. from 31 pps to 1 3.0,
The thorius contents ranged fros 70 to less
than 2 ppes. HAigh Th/U ratios in suny of the
sanpies indicate a ponsible ursniss loss.
{I8T)
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<67

3Josz, J.%., J.l. Mecino, and Y.A. Yilloria,
direccion de Plantas Piloto e Indestriales, Junts
4> Pnergia Wsclear, %adrid, Spain

Sparish Radiocactise Lignites; Fature and
Solebjility of thke Uranius. Pracessiag of
Lov-Grade Uraniza Ores, Proceedings of a Panel,
Yienna, Jwne 27 - Jely 3, 1966, International
Atoefic Energy Agency, Viemma, (pp- 157-171), 287
pp- (1967

Seventy sasples of radioactive ligmites fros
various places in Spair ure discussed. The
sranius costents of the sasples ranged between
20 and 1200 ppw. EBxperiments on sranius
extraction both by direct treatsent and after
roasting to elisimate argasic matter anl bring
about coacestratioss were carried out. The
acid sethod was cousidered for leaching the
srasios esing agitation and static bed
techniques. Iavestigations vere also cacried
oat on the effect of the variables reprsseatel
by graim size, amowat of acid, tesperature
tine asd oxidasts, is addition to those
involved in the roasting process. (Jam)

<68>

Joski, L.U., and K.X. Gamguly, Bhadka Atomic
Research Cent~e, Division of padiological
Protection, Bosbay - 8000€S, Itliia

Anosalous Behavior of Urasiae Isotoes in Coacntal
Yarine Zavironsert of the West Zoa<t of India.
Geochisica et Cosmochimica Acta %0 .12) 1 1891-1896
(1976)

Az anomaly Fetween 0 233 ard U 234 activities
vas observed in the tog layers of tke coastal
sedinents along the western region of the
Indian sab-contineat. Sediaent sasples from
Bosbay to Kotrilppad vere leached with
sateratel assonius carbonate solutioa vo
extract sraniam isotopes from the sucface
layers of the sediment particles vithout
attacking the sineral cores, The 0 223a/0 23°
activity ratios in these leachates are in the
cange of 1.12-1_18 while U 2;5/0 228 acrivity
catio is 0.086 vhich is the same as %or other
nataral uranios. The surface orqgaric sactter
ftos the sediment pacticles vas resoved by
treatment with hylrogen peroxide ir presence
of 0.05 % hydrochloric acid. 7 230/7 226 and
7 235/0 238 activity tatios in the exrract ant
the vesilues vere determined. It is obsecrvel
that digequilibrine between T 232 and 7 230
exists only on che surface of sedisent
pacticles. © 238/0 238 on the sorface of che
seiisent particies is the sase 33 {n the
wsbient water and as the sarface organic
watter s resoved fros the particle surface,
the cotes shov equilibrias activitijes,

(Auth) (JAT)

<h9>
Kalil, f.K., University of California, Loz
Anqales, CA

The Nisetcibhation and Geochemistry of franiaw 0
Recant and Plejstocene Yarine Sediments, DOh.0,
Thesisz; 267 pp. (1976)

nranium in Pacent g rine shell seliments is
qenarally thought to originate froa tvwo
3onreas, A seall part Af the uraniuar is
tnought tn come fros the lant, =hile the
sajority of the uranium {3 helievad ro he
eftractal from sea wvatar hy tha sedjaents.
High concertrations of orqanic matter and
rafucing conditions within the sedjment aprear
necegsary for usranium incorporation Lnts the
aradiments. The mode of ur:.vium incorparatior
in Recant pagine aecjiment. 15 heen oxanine!l

(%2

by this stedy. The areal 2isccitstios of
sraries both in serface and baricd sedizents
was sacrveyed. Sediseat sauples, represeaving
& vide range of oxidizing amd redecing
cocditions aad ceatafining various asounts of
organic carbon were analyzed. Jrgaaic
isolates fros the sedimeat were 2130 erxasiael.
Sedizeats were caollecteld froam the Southern
California Borderlané, the Galf of Califoraia,
acd the Borth Atlaztic Oceax. Ocaciga was
seasuzed by standar? alpha cosntiang techajgoes
and by cosntiag delayed seatroas. An
satosated systes was bsile at the ITL' peuciear
reactor for cosntisg delayed peatroms. This
systes accomodates 28 sasples an kdar witk
sicises radiation exposare to ths operator.
Sediment squeezers vere Jes:med ard baile to
ertract the pore waters (ros the sedizear for
chesical analysizs. This ecadleld the
seasurement of the orxidatios-redactioe svyte
of the sedisvats and the satare of dizjemetic
teactisas. Peselts indicate that redsciag
cosditiors in the sediment are 23t isportact
for extcacting sraniom fros sea vater. Iz tie
sogthern Californja shelf sedimeats, srgazic
natter coatiins aboat gue-tvhird >f the tHral
sediment sranias. Noch of this orgaaic matter
is probably laad derived as is most af tte
vTanias. The arapiz~ distridation witk lepit
devends on climatic fluc. -atisms with saxisua
erecien dzposition occarring Zariny jIlacial
petiods. The detailed uvraniaa diseribatios
profile providel in this stalv may prave to o
2 gsefal tool for time stratiuraphic
correlations. (RAath) (J7T)

<70>

Kisherley, X.X., Orniversity 5f Tor2ats, Zrindale
College, Department of Geology, *ississiiza,
Ontario, Canaila

HBigh-Tesperature Traniss Feocheaistry. Tratius
Deposits, Their ®ineralogy anmd 9cijia, sStoace
Coocrse Randbook, Yolgme 2, %.%. Fiszberley (%2.).
gniversity of Torants Press, Taconts, Tansda, C-.
2, (pp- 131-1023), 521 po. (1979, Oztotary

Righ-tesperatnr. uianies gedchemisery is rot
waell kgova at presert. The K2y (il ItidF b
the fiell is cthe mftect 2f tespetanare ot
icanium solutility., ®vil.nce that cercain
uranine oces have precipitated fzas
high-teaperatate solutions largely ransasts of
Bigh homagenization *esperatires for fluid
inclusions in <acgrain depsszits.  ?Pitciblenis
{fine-grained, thorim posr tranianitel (s o
demirarnt ocre airecal 1n aranius Yepisies
interpoeted t> have forsei fros hyicrothersal
solytions, Pezatite, juartz, <alcivte,
graphite, and <hlisgite ace the PWIs* coesor
gargue and wall rock sinerals i« the rein type
deposits.  Trhe d713in 2% pitahblente-ve
deposits is curceatly Rijhly 2ontrywacarsl.
(81441
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<Y .

Kisberly, R.3. (%d.), Oniwersity of Toroamto,
Prindmle College, Barth and Planetary Sciences,
Bississaega, fOntario, Canada

Oraciae Deposits, Their Hineralogy and Originm.
Short Coerse Handbook, VYolume 3; 521 pp. (1978,
October)

*Granium Deposits, Their Bineralogy amd
origin®, contains 21 chapters concerning the
field of uranium geology, geochemistry,
aineralogy, as well as papers corcerniang the
origin of urasios deposits throughoat the
world. A1l 21 of these chapters hr.ve been
abstracted for the BURE Bibligraphic Data Base
separatelry. (JaT)

<12>

Kleeaan, J.D., D.B. Greeam, and J.P. Lovering,
Australian Watiomal Seiversity,—scperiwent of
Geophysics and Geochenm’ stry, Canberra, Australia

Oranium Distribstion in Ultramafic Inclusions
froa victorian Basalts. FParth and Planetary
Science Letters 5:349-858. (1969)

The uraniwem distribution in all phases of nine
lkerzolite inclusions from the Never Volcaaics
of western Victoria has heen determined using
fission tracks. Prisary clinopyroxene has a
sean content of 0.30 pps U in five of the
inclusions, and twy> conmtiin primary apatite
vith 35 pps U. Secondar) clinopyroxene and
apatite crystallizing in equilibrins with
glass forsed fros partial melting of the
lherzolites have a much lower abundance.
Pactition coefficients calculated fros the
uranium contents ir these secondary phases and
the glass indicate that a liguid in
eguilibrius vith the primary assemblage would
have had to contain 25 to 75 ppm U. Since
these abundances are at least ten times those
of norsal basalts, these inclusions could not
have formed as accumulates from a basaltic
nages, neither are they the residve from a
previous episode of cosplete magma extraction.
fAowever other fnclusions containing
clinopyroxene with a lcv uranios sbundance
cculd be accumulates or residual. 1 wmodel for
the oreniva distribution in the upper mantle
is besed on the aranius abandances in the high
U prisary asseablage. It is consistent with
estimates of the ypper santle uranios content,
and the uranius contents of basalt sagma
series calculated trom it are consistent wvith
the reported abundances. The petrology anl
geochemistry of inclusions illustrate a
sechaniss for limited wmll rock reaction, and
suggest that potassium may be moved vithout
sranius. (Ruoth)

<73>
Koch, G.S., Jr., B.P. Liak, and S.¥. Hazea, Jr.,
Bureau of BRines, Washington, DC

Statistical Iaterpretation of Sample Assay Data
from the ®Hi Vida Uraniuwm Bine, 8ig Imdiam
District, San Jeaa County, Otab. Bureas of Bines
Report of Investigatioms 6550; 80 pp. (1968)

The Bi Vida wraniem aine is located in the Big
Indiam District in noctharn Sas Jean Couaty,
Utab. The ore depasit is composed of asranies
and vanadius miserals in the sedimentary beds
of the Triassic Chinle Pocmatiom. Statistical
analysis of assays of sasples takea fros the
ore body affords an estimate of the grade of
the ore body and provides a predictioa abost
the direction of best mimeralizatioa beyond th
@ saspled area. The basic data amalyzed are
assay resslts for scaniss (0308), vanadiwn
(¥205), and lime (Ca®) from 225 chanmnel
samples cut at 79 sasple poimts. Oy asing
appropriaste statistical aethods, parcticularly
regressioa apalysis, the grade of ore say be
estinated more precisely tham by conweatiomal
means, and the favorable ditection to extead
the mine may be predicted. Preq.ency
distribotions of assay residuals for eranies,
vanadiom, and lime are compared to freguency
distributions of assays without regard to
trend. Correlations asoag these variables are
obtained and interpreted. (hutk) (JET)

<78>
Kochenov, 1.¥., and V.¥. Zinev’yev

Some Features of the Accamulation of Oranius in
Peat Bogs. Geocheaistry 2(3):65-70. ([71965}

Supergene accusulatims cf eranias say fors in
a humid climate in the absence of high uramias
concentratiorns in the sur-ounding bedrock.

The content of sraniom in circulating vaters
may be only slightly higher than the
backrground content. The accumslation of
nranics in peat reguires a cosbination of
several factors. BRejuvenation of relief as a
resalt of neotectonic movesents is essential
becasse it introduces considecable sasses of
uranine dispersed in the bedrock into the’
supergene cycle and the wraniums concentration
in surface vaters is increased. The
geomorphic features of the provenance area and
the hydrodynaaics of ground vater within the
peat deposit are important fastors in the
localization of unranisus concentrations. Only
in a lisited number of cases could all the
favorable factors combine to cause swpergene
accusulations of vranics in peat. The
fixation of urasius in peat is m result of
cosbined action of socption and reduction of
uranium. The superposition of the
oxidation-reduction reactions om the socption
processes results in the most stable
association between uranive and organic satter
and is the typical mechanism of accumulation
of uranium in sodern sedinents. (JAT)
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<75>

Koval*rkiy, V.¥., ad I.Te Yorotmitskaya, Vv.I.
Yernadskii Iastitute of Geocheamistry and
Analytical Che-.stry, Hoscov, USSE

viogenic Bigratios of Urtanium fa Lake Issyk-Ksul®.
Geochemistry 2(3 :58-551, 11965]

The role of living organisas in the sigration:
of uranise fa Lake Issyk-Kul' wvas stedied.

The lake has no ostlets, the veakly alkaline
waters are of che s0diem- and magaesiem-tick
chloride asd sulfate tyes, ard the vaters
kave a relatively high sranies content.
Paysicochenical data sweggest that eranies
occers im the waters in the form of
sranyl-carbonate coaplexes. Some of the

ut niws iz precipitated fros the lake in the
tore of relatively iascleble calcius and
segnesiup cardonates as evaporation casses
sateration. Uithin the lake auds, the ~onteat
of urasnius cam be directly correlated with the
coatent of organic matter. It was found that
the algal genus CHARE weve the most efficient
concestrators of sranfwa, with dcied CHA®)
containing up to 1000 times more sraziss than
the lake water. There vas also & direct
correlation betvees thy conteat of smaniws in
the algae and in the unlerlying mud. Becusse
algae absord the urenies fros the water and
not from the mud and becagse sragiua vas shown
sot to be leached from dead algal resaians, the
sranien in the botten meds was contained is
the algal debris. 7The content of srenies in
beathonic asd plasktonfc orgasnises was found
to be lover by a factor of ten thap im alqae,
asd in fish it vas still lower, pressmabdly
because of partial srasiss excretion. (JBT)

<76>
Krylov, A.Y., ¥.G. Khlopin Radius Institate,
Leningrad, 0SSR

padfoactivity (f various Bock Cosplexes r/ the
Terskei Ala-Tas NHosuntains. Geochemistry
3:280-287, (V958)

Several tbossmad rock specisens of variows
coaplexes in the Tyan-Shan ares were analyzed
for ersaium, thorioa, amd potassieas. It was
found that dgring the forsatios of the
graaitic betholiths, the radioelesents were
carried together with silicon aad the alkslis.
At the sane tise, calcicm and sagnesiom sere
carried out fn censideradle gquantities, along
with irom, ssagunese, snd titaniea, altbougk
to a soaevhat lesser degres. This tendency
fucreased ia second phase granites which
represented the further developmeat of the
magsstic process. (JRT)

<17

Lasbert, I.B., snd K.S5. Beier, Australias
Fational University, Depacttsent of Geophysics and
Geochewistry, Canberra, Australia

The Vertical Distribution of Urasies, Thoriwse,
sad Potassiom is the Continental Crust.
Gcoc:hua ot Cossochimica Acts 31:377-390,
(1967)

ocanism, thorius, and potassies contents fros
approxisstely 300 rocks fros the Australian
shield vere determised by gamsa-ray
spectrosetcy. Pelsic ssphibolite facies
gneisses have aranies snd thoriws contents
indistinguishadble fros those of horndlende
granulite sudfacles rocks asd intresive shield
granites. Pyrogene grasslite sudfacies rocks
of similac bulk chesical composition have

<75>

sign.ficantly lover sbundances of aranies and
thorium. In the mafic rocks stelies, the
araniem and thorium coateats and the Th/K and
O/ ratios show no wvatistion with metasacrphic
grade. The lover uramius znd thories
conceattatioss ia the felsic pyroxene
granulite ssbfacies rocks is related to the
processes of metasocphisa, incleding partial
wselting and upward movement of granitic
saterfal and vapor. The overall 2verage
contents of Th and K in the surface rocks of
the Wert Australian Desement shielld appear to
be sisilar to tae overall average conteats of
these elements ian the Paleozoic rocks
outcropping in Bast Aastralia. However, the
shielc seeas to be depleted ia ucrasius
relative to the yoswmnger orogenic region. It
has beeu calculated that the sarface heat
prodectfon of the shield is only abost 25
percent less thaa that of the Paleozoic rocks.
This is cospared vith the difference of abost
60 percent ia the average heat floss seasored -
in the tw regioms. (J8T)

<> -

Lambert, I.B., asd K.5. Beier, Australian
vational Unlversity, Demrteeat of Sesphysics ard
Geocheslstry, Canberra, BAistralis

Estimates of the Crustal ibundamces of Thoriss,
Urasiam, and Potassiun. Chesical Geology
3:233-238. (1968)

Radfiocactive clegpent abundances in two crestal
sections are estisated fros surface hear flow,
radioactive elesent abundances at the surface
and ia medies to high pressate granalite
facies rocks, crestal thicknesses and
assusptions of heat flow fros the mantle. The
abundances are 8.5 pps Th, 0.7 (or V.V) ppe U,
and 1.5 perceat X in the Archaean shield of
scathvest Rustralis. In the Paleozoic crest of
east Australia, radioelesent abuandances vere 7
ppe for Th, 1.3 (or 1.7) pps for %, and 1.7
perceat for K. The radioactivity in the
shield is strongly coscentrated near the
surface and the thickness of the surface layer
is estisated at 8.5 k». (Auth) (JET)

<79> ‘

Lasbertson, §.A., and n.H. Sueller, Argonne
Wational Laboratary, Retallurgy Division, Lewont,
It

Oranfew Oxide Phase Bquilidbriums Systeas: 1I..,
002-2r02. Journsl of the American Zerasic
Society 36 (11):365-368. (1953, Wovenber)

The B02-Zc02 phase equilibrius systes vas
ipovestigated and found *to comtsia no new
compounds. The systea did, hovever, costain
extensive solid solution. T7The 0D2 solid
solution vas cebic and extended wp to 52 aole
percest Ir02. Its lattice patasater varied
from 5.86 to 5.32 atosic enits with an
increasing percentage of Zr02, The zirconia
80118 solution vas exassined by guenching
techniques and foend to be tetragosal sad
extended fros 53 to 100 perceat Zr32. There
vere sope inZications that 02 tcansforsed to
s polysorphir for® other than sonoclisic or
tetragonal at approxisately 1900 &agrees C.
(Asth) (JNT)



22
<80>

CEOCABRYSTEY

<ao>

Langford, P.P., Unfiversity of Saskatchewan,
Departeent of Seological Sciences, SasPatoon,
Saskatehevan, Camada

sobilicty and Concentratiom of Uramiss ie Arid
Surficial Eanviropsents. Ucaaiue Deposits, Their
flineralogy and Origim, Short Course Handbook,
Yoluse 3, B.B. Kisberley, (Ed.). University of
Torouto Press, Tarorto, Camada. Ch. 15, (pp.
3I83-3I98), 521 pp. (1978, October)

The associziion of uwramise deposits with
cerresteial reddeds has facesed attention om
the arid eaviroasest as omse which say be
particularly favorable. .t presest, the scst
isportant wrasisa deposits associsted with
arid environment is at Yeelirrie in Aestralia.
This ore deposit coaxists of carsotite in
fractsres asd as cavity coatings in valley
calccete, shich is a body of lisestone amd
dolosite that formed withia the xliluviem and
soil along the axis of a valley. Yeelirrie is
typical of sost eranius ocrurreaces in
calcrete, of which there are locally a mumber
of ssall deposits. The only uramiue mimeral
in the deposits is carmotite. The calcrete
and associated calcarecss slluvies are the
only last of sigaificaot sramiss
sineraliration. Dariag the rairy season, the
calcrete area is ssbjected to fairly hesvy
shovers, and although evaporatios is highk,
sdfricienst vaste descends below the zone where
evaporation takes place. In these areas,
there is cosplete flusting of the soils and,
ia the abseace of carbonate and clays, sranius
and vanadiss are carrield through the allaviem
to the calcrete zone. The precipitsrion of
carnotite can be caused by several chemical
environaeuts., (JY7)

<>
langaeic, D., The Penssylvasia State Saiversiey,
Departeent of Geosciesces, University Paxk, P2

Oranise Solation-Uineral Equilfbris at low
Teaperatares sith Applications to Sedisentary Ore
Deposits. Oxanimu Beposits, Their Zinerslogy and
origis, Shkort Course Hasdbook, Yoluwse 3, X.H.
Kimberely (Bd.). Uaiversity of Torssto Press,
Toroato, Canada, CTh. 1, (pp. 37-55), 524 pp.
(1978, Octaber)}

Therwodyneaic data sas coliected, critically
evaluated, and estisated vhes aecessary for &2
dissolved sremies speciss and 30 aranies solil
phases. The data indicate that the uranime is
nateral waters is useslly cosplexed. Bsar 25
degrees C in groead wmatars sith typical
coancentrations of carbomate, chloride,
flsoride, phosphate, and sulfate, snder asoxic
vosditions, sxsnous @+8) flocide complexes
predosipate below pi 3-8 and sranous hydroxy
couplexes at higher p°s. HNowever, bacause of
the eztrese iasolability of eraninite anmd
coffinite [U less tham W (E-13)R or 10(E-8)
ppb] at pl -5, coscentrations ¢l the uramoas
kydrozy cosplexes ace generally below
detection except 1a relatively “lkalime
veters. In orxidized satsral saters vith
typical amnousnts of the sanc¢ ligands: helow p8
S, mrsayl (0C2+2) flworide cosplexes and 102+2
predcainate; frow abost pg 8-7.5, DO2{RPOR) 2-2
iz the isportant species; while at bijher
PR*S, acaayl di- and tricacrbonate cospleses
predosinate. OUraninite and coffinite age
ex.resely insoludle at normsal grownd water
pE*s (8-8) saking the scasiue practically
iwsobile in lov % emv.tomments. At
intersediate Pb's, hovever, oridat.ow and
leaching of uranin.te 838 coffinite are
greatly enhanced wiem rhosphate and cacbonate
are present to for *be highly stable uraryl
comnplexes., The uranyl miaerals carmotite,
tyoyassunite, autuanit.., potassism astunite, and
uranopkare are least solable at pR*s within
the range 5-8.5. 3Solsbf{lites 3f carnotite and
tysyansrite ate safficiently low that o tais
pF range less thLan 1-2 ppb aranius cogld be
presasst in a groasd waier satsrateld vith thewm.
The sstunites and oramophame are typically atc
least 0o hundred times sore soluble than
cacnotite and tyuyaannite, and tately
precipitate fros ground wvater except reat
sranfam-rich source rfock; such &s gramites,
low {2 ¥ bet high im P or silica. The fH
range 2f ainisas solubility of the uyranyl
sirerals i; also the pH cange of saxisal
uranyl sorption on scst japortast natyral
colloilsl saterials, incleding orgsaic satter,
Pe (I1I) oxyhydroxides, fn an? Ti
oxytyir-rides, zeoli tes, and clays.

Suluwilit; and sorption tata shkov uracyl to be
least mob..e in the P4 range 5-R.5. <ineral
solabilities Jimit only waxisas®l araryl
concentrations whereas scrptisn lisits uranyl
concentrations a* all levels belsw satsratior
vith the leart soleb le uranyl sinacal irn a
jiver water. T cantrast to solubiliey
control, the highest parcentaje 2¢ the total
granies ir & sadigenc-vater svrstea is soched
on the seadiment at the lovest d1333ilwed 7
levels. (J77)
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Lanjzmeunir, D., and K. Applin, The Penasylvanie
State University, Department of Geoscieaces,
Bgiversity Park, PA

Sefinepent of Thersoldynamic Properties of Urawius
vinerals and Dissolved Species, vith Applicatior
t3 the Chesistry of Groaml ¥aters in
sandstone-Type Uramniws Deposits ©S6S Circular
¥53; Short Papers o? the US Geological Survey
Jrazries-Thorium Sysposium, 1977, J.A. Campbdell
2.1, (pp- ST-60y, 7S pp. (1°7TT)

Thersodynasic data was collected acd
‘critically evalsated for 25 sinerals anl &2
disxolved species of srasias. The data shov
that cosplexing of srawmyl (0n2+¢2) and aranous
(7¢8) ions is tke rule ia natarsl waters, ani
is pore important than geoeral]l- vealized.

The existence and stability of t.ese cosplexes
fndicates that the mobility of sranism in
vster may be enhanced wmder a wide variety of
conditions. The study a2lso shows that the
solebility of wranisite (amd cofficite) is
3boet 8 to 10 orders of magnitsde less than
was previowsly irdicated. This swggests that,
for a civer ?h and pH, precipitation of these
sinerals cas occer fros growund saters far asore
di lute in wranies than useally assused. The
relative faportance of ¢ifferent uranins
coapiles as a function of pd vas assessed at
25 degrees C and PCO2= (Be2} or 10(%+2.5) ate
for cowe typical ligamd conceatrations in
grovad water (P=0.2 or 0.3 pps: Cl=1D ppnm;
538100 ppel and POS=0.Y ppe). Cosplexes were
cousidered "important™ if they exceedel 10
percent of the total concentration of uratous
or uranyl species. 1L species is considere?
“predosinant®™ if it coeprises sore than half
cthe total of uranous or urany! species. Por
aranoes ion, calculations shoved that fleoride
cosplexes are predosinmt at pH's pelow 2-8,
and that hydroxyl cosplexes are predosinant at
higher pA's. Uranyl ioms forsed isporetant
cosplexes vith fluoride and sulfate at pP's
helov 8.5-5.5. The fluoride cosplexes
predosinated at pf*s belov about 3, The
cosplex 002 (BPIO8)2-2 was surptisingly stable,
and vas the predosinant sranyl species hetwee:
sbout pH 8.5 and 7.5, In the absence of
phosphate, aranyl carbonate cosplexes
predosinate at all pB's above 4.5, but ia the
presence of 702 (APOR) 2-2 they only predosinate
ahove pA 7.5, (JAT)

<33>

Leack, D.L., and L. 9. Benson, JIniversity of
California, Lavrence Livermore Laboratory,
Liversore, CH

Hydrogeochesistcy of Uraniom ir the Walker Fiver
Basi:., Californfia and Wevada. 3555 Circular 752;
Shor- Papers of the 7S Geological Survey
Ucanien~Thories Syaposias, 1977, J_ A, Caspkell
(2d.yV, (pp. 68-70y, 7% pp. (F97TTy

The Valker %iver Basin lies along the wastern
sargin of the %asir and tange province
covering an area 3f spproxisately 11,009
sqeace kiloseters. <Tast Walker River and Vest
dalker Piver bead in the Sierca Wevada
Sogntains of California, flov thrcough amveral
ssall valleys, and serge to form the Walker
eiver vhich tersinates in Walker Labe. The
enticre dcainage basin is closed with nn outlet
tn the %24, “raaltic, setavnlcanic, ant
setasedinentary £ocks of %e392n0ic aqge are the
hagesant Cockn 0f the Uglker Pasin., Jver such
of the reqgion they are tacied ty thick
arcusilacions of Zenozolc sadizentary and
vnrlcanic roska. Yost cf the epyposned haneaern’
consists of quartz monmnite of qgranoliorite,
A seall nasber of nranifetrus Aeposits are
present alonqg the Past Walker Pivar.

Oraninite, kasslite, and variaus secondary
uranies sigerals occur in three zlasely
related settiajs: (1) goacrtz veins in gramitac
rocks coatainiang silver, leal, capper, and
iron selfides; (2) alterad grmnitic racks
sdjacent %o guartz veins; and (2) fault gouge
ronms. Twenty six snov sasples were collected
fros di fferent sites ia the aast-ceazral
Sierra ¥evada ard 10 vere aialyzed foc
wranius. Of these ouly one sample contained
detectable uranius indicatioj tre

icrsigni ficance of tke flax of gracius via
precipitatioa. With the ouset of spring,
stovselt is released to the tribautary systes.
Llong this segwent of the trzmsport paclk the
acidic fluid (pE approxizmately ejual td 5.¢)
reacts with expos:zl Jranite, jranoliorite, asd
felsic volcanics resulting in the release of
araniua. In the Sierran bkeadvater region,
cotceatrition of wranies was found to be less
than 2 ppd; oftentises only a fev teaths of a
pPd. IL tribstaries north of the Sjiercan
headvater region, comcentratisas in excess of
2 ppt vere cosaon, vith sose as Rijh as S0
ppPb, Suggesting the gresesce of a urarius
anosaly. The Bast Walker River aas oaly =zinor
increases in aranieaz concentratiosa, baut the
Uest Walker Piver shov a 3ore sijuificant
increase (from 1.8 tc 6.3 pph with increasing
transport distance ia Juse). Uraniem is ax
extresely sobile cosponent in ke stre2a
waters and does Lot appear to be effectively
removel by interaction victh the sedjizeats. in
terss of geochemical recontaissance, tributary
vater 15 effective in indiczating surficial
eranius sources, whereas sSpring vater is
effective in loacatirg buriel deparsits.

Streass within the basic may no. be effective
ir locating granius anosalies, particularly if
they receive little jrouni water inpet and are
sodified L7 reservoirs and irrigation
procedares. (J%7T)

<88>

Leonova, L.L., V.7. Vernalskii [nstitute of
Geockesistry and Acalytical Chesistry, Moscow,
NSSH -

~ Lusineszent ¥"cthod of Detersination of Ssall
Raou’ts of 7ranius in Igneous. Seochemistry
8: 779- 787, (19%6)

A method for the Jetecmination of uranias in
s¥all asounts ir ijreoss racks is described.
The method involves a complete decospoasition
of the rack by fusion vith sala and separat.on
of srarnius frow associated elesents in the
form of '"T(HPNA}2 x aH2d on the carrier,
zirconiue, 2nd the sybsequent detersination of
lusinescence of %aF-N beads sn the flusroseter
PN-32,. The method is coavenient for use in
aralyses of rocks and ainerals containing less
than 1 ppe vranius amd for the analysis of
sater saaples reqeiring great precisisn., The
3engitivity of the sethod is S ppb uwranius:
its precision is plus or sinss S5-10 percert;
its speed (2 2 ro 3 analyzes per wirking day
nf € hours, A faster sethod for uranius
detersination in fgneous rozks with acid
decomposition (HT1 ¢ 4202) and precipitation
of uranius as N(HPOS)2 x n920 on the carrier,
zirconium, And4 vith vitgal detersination of
lusineecance by cosparison vith standarda.
7his method is applicabla to statistical
grological investijations vhere large nuaters
of analyses are vto be handled, The
sensitivity of this sethod is 1 ppe, its
precision plus or minus 20 percent. Seven to
ter, antlyses say be carried out per wvorking
Aay ot f hours. (J1n
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<85>
Leonova, L.L., V.I. Verasdskii Imstitute of

Geochepistry and dnelytical Chesistry, Boscow,
asse

Oranium gnd Thoriem in the Variscaz Blkalic
Intrasives of Sosther: Tien-Shan(Batcha and Turpi
Yagsifs). Seochemistry 11:925-929, (196A)

The asranism and thorjiem conterts of the
alkalic syemite-graajte intrasives of
Tier-Shan are discussed. The uranius conteat
varies fros 0.3 to 9.7 ppa, the thorium
content fros 2.1 to 38.7 pps, and the Th/U
ratio from 3.2 to 7.0. The late granites
contain wore thoriue and bhave a higher Th/W
ratio thar the earlier syenites, possibly as a
cesult of the partial cemaval of eranies fand
thories) in the carbon dioxide produced deriang
the assisilation of carbonate couwntry rocks by
the gramitic sagms. (3aT)

<86>

Leonova, L.L., V.I. Vernadskii Institute of
Geochenistry and Amalytical Chesistry, Boscow,
gsse

Oranius and Thoriws is Hydrothersally Altered
Rocks nf the Kzyl-Ompul Boustajims (Borthern Tiem
Shan). Geochemistry 6:566-571. (1963)

gydrothersal alteration of the rocks of the
Kyzl-Ompul massif reswuited in the
sericitization of plagfoclase, kaolinization
and besatitization of potassic feldspar,
chloritizatfon of the dark sizerals, and the
iatroduction of consjderable amounts of
aranics into all the rocks. Among the altered
rocks, only the syenites of phase I and the
related fine-grained syenite dikes were
entiched in thorjiwms that was introduced by
hydrothersal solations. It was established
that the enrichaent of the altered rocks in
sranius and thorfium dfid not occur at the same
tise, but occurred in two stages: thorium was
iatroduced after esplacement of the syenites
of phase I apd their djikes apd cranius vas
introduced after the erplacement of the
lescocratic granites of phase III. This
indicates that there is 2 gesetic relation
between the hydrothersal solsvtions enrizhed in
thorius and alkalic rocks and betveen the
solutions enriched in uranius and the silicic
rocks. (JnT)

<87> i

Leonova, L.L., V.I. Vernadskii Institute of
Geochemistry and Analyticael Chenistry, %Noscovw,
USSR

Distribution of Thorics in Minerals of the
Granites of the Susasyr Batholith (Central
Tien-shan). Geochesistry 6:571-578. (1962)

The distribution of thorius was stodied in the
sinerals present in five sasples of granitic
rock from the Sesam) -3tholith. Thorium vas
present £n all the s..erals. Its lowest
concentrations wvere fomd in the sslic
minerals (%-%5 pps) snd its highest were foond
in sllanite (0.7-8.6 percent) 22ad uranothorite
(u0 percent). The distribution of thoriam
anong the essential minerals of the Susamyr
granitoids shoved 30 to 80 percent of the

28

total thories conteat occerrel ia the
essential simserals amd 60-70 perceat occarred
in the accessotry minerals. Q1aoag the
accessory mimerals, allamite

[ (Ce,Ca, 1) (AL, Pe) 3({Si08)3(OM) ] vas always the
principal coacentrator and cacrier of thorism
in the rocks, generslly coataining from 50 to
70 perceat of the total thoriun. Thoriae in
these granites occerced ia three foras: 1) as
solecules dispersed through the light-colored
ninerals (gquartz, potacsic feldspar, aad
plagioclase): 2) in solid solewtion for the
rare eacrths, Zr, asd Ca in the accessory
sinerals (allanite, zircon, sphene, and
apatite) and possibly io the dark simerals
{biotite, hornbleade, atc.}: amd 3)
nicros:opic crystals of independeat Th and
9-Th ninerels of the urasothorite type. (JET}

<8g>

Leonova, L.%., R.D. Gavrilin, and V.V. Bagreyev,
v.I. Vernadskii Institete of Geochesistry amd
Analytical Chemistry, Roscos, USSR

Bebavior of Sranies aad Thoriss im a nighly
Alkalic Intresive Cosplex (the Kxyl-Ompsl Bassif,
Forthers Tien-Shan). Geochemistry 12:1173-1179,
(1961)

The distribetion of sranies asd thories in
three princiral intresive phases of the
X2y1-Ospsl massif was detersiaed by
luninescence and colorimetry. The average
thorism content of the syenites, quartz
syenites, lescocratic granites and alaskites
vas 50-60 ppa U0. There is little variatios in
the thoriup cuntent in the rocks of different
ptases. <The granfius contert of leucocratic
granites and alaskites (about 6 ppa) is
sisilar to the uranias content of sany
granites., The uranius content of guartz
syenites is near to that of the graanites, bet
the coarsely porphyritic syenites contain
tvice as much asranics (13.7 ppse) as the
younger guartz syeaites asd granites. The
variations in the uranius content within
inadivideal phases of the quartz syenites and
grapites are ssall snd as a rale lie within
the lisits of analytical error. The content
of uranius in syenites varies considerably
sore fros saspls to sasple, either becaase of
the variable cosposition of the rocks or
becsnse of the irregular distribation of
wranium during their crystallization. There
is po increase in the uranius and thorias
coatents in the syenite~granite
differentiation series fros the older to the
yousger lescocratic rocks. The rocks of phase
I have the highest uranius content, shile in
the coarsely porphyritic syenites and the
younjer geartz syenites apd granites it is
relatively lox., The content of thorium is
practically constant in all three phases.

Such behavior of wranisus snd thoriam is » rare
axception to the genersl tendency of these
elements to concentrate tovards the end of the
differantiation process. The Th/0 rstio in
the rocks of the sassif varies sligktly within
each phase and increases progressively fros
8.5 in syenites to 8.6 in quartz syenites and
9.2 in granites. (JOT)
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Leonova, L.L., and L.S. Pogiblows, V.X.
Versadskii Iastitute of Ceochesistry amd
Analytical Chesistry, Hoscow, USSR

Oraniun Binerals of the Imtresive Rocks of the
Kzyl-Oupsul Hosntaias (Worthere Zirgiziyas).
GCeochenistry 10:999-1008. (1961)

The distridution of uraniea in the mimerals of
three syenites, three geartz sresites, and an
alaskite from the Kzyl-Ospal sassif is
discussed. 7The alaskite mas characterized by
the type of wranjius distridbgtion found im
grasites, with aboat S50 percent of the urziiea
being found fa the rock formimg Bimerals and
the remuinder in the accessory sisemals. In
the syenites, 7C percemt of the wrasims is
coatained ia the rock-foraiang sinerals.
Quartz syesites hald an iztersediate type of
sranius distribstion. The sase niserals from
syenites and granites aad 3laskite differ
coasiderably ir their wranius contemt, but are
coastaat withis a given reck type. HNost of
the wranies in syenite is jueobilized dering
the first stage of crystallizatios, so it
camnot accusulate in the veis derivatives of
the sagma. (Asth) (JNT)

<9%0>
Levesthel, J.S., USGS, Demver, CO

Organic Geochemistry and OGranium in Sraats
%ineral melt. AAPG Belletin 63(8):69%. (1979,
bpril)

orqanic material is closely associated vwith
the prisary sranias deposits cf the Srants
mineral telt. Tkis orgmnic saterial is nos
insoluble ard soavolatile, and most of it is
lacking is physical strecture. The mixtere of
organic matter and uranies coats sasd grains
and fills interstices, vhich seess to indicate
that both the organic mstter and uranies were
introdoced as soleble saterfals after
sedipentation. The relation of organic satter
and gracism can be showm physically,
chenically and statistically. Pyroly:is-gas
Jhrosatography, sass spectrosetry, and

e. 3mental anzlysis have Dees esed to examine
th* organic satter fros several ore deposits.
Th:: resslts show carbon-rich satecials shich
have been severely degraded by rediation fros
sranium a0d davghter products. The orgsnic
ssterial nov resesbles amorphous cacbon,
having lost most of its hydrogen and oxygen.
rros the srsnius content and approxisate age,
the radiation dose iz calculated to he
10({2+11) rads. The radiation damage has slso
produced an interesting nev carbon-isotope
fractionstion effect, by which the carbon
associated with ore is enrichei in cardon-113
relative to the non-ore cartbon. Laboratory
nodel experisents using freshly extracted

soluble organic sateciasi from recent sedisents -

a4 araniss-as 702(CN3)2-2 shov large
sncichment of wraniams ty chelstion and fon
exchange, which are pH dependent. The
gceatest concentration factor for sranics is
at slightly acid pf vajues. TFros sodel
experiments and laboratory vork on ssmples
fcoe the Grants district, the folloving
hypotheses sre sade: first, the soluble
ocganic satter (of unkzown orijin) coated or
precipitated on the minexal grains;
sabseqaently, the sranins~-prodvable as MM2e2 or
n2(cH3)2-2 concentrated in and on this
organic satter by fon exchange and chelation
vith fanctional qroups. This cycle of arganic
coating and acanius concentration cosld have
heen episodic or continaous, bot sust have
lasted at least 10(%+6) years hased on
calcylations uslng sssused porosity,
pernesbility, hydraulic gradient, uvranjue

<

coateat of water, and organic coacentcation
factors. Timally, after 10{B¢8) years, the
radiatioa dJamge Bas created aa amorphoss
carthia material skich is fefizieat in hydroges
and oxygea bet whick helps protect the ore
fros »obliliziag oving to its chemizal
inettaess. (Asth)

<
Leventhal, X S., J.K. Jemniags, and h.J. Lenke,
9SCS, Deaver, 10O

laowaloss Occerresce of Ucasies in Llpine Peaks,
Seasit Cosaty, Colorado sad Results of a Sisple
rractionation Procedere. 0SES-OPR-78-235;: 17 pp.
(1978)

Sasples from Ssssit County, Colocado, were
fractisnated for analyses of organic coateat
ard uranium. The wramies is related to
orgasic coateat, bat mot to type or ocgamic
matter. In ome area, urasiee valees were
arcesd 3100 pps in belk samples and as suck as
200 ppa in certain .<parated fractions of the
sanples; this vas wuch kigher thun the 1-10
pps sorsal valses for peat. (Jr)

<9I2>

Lig, B.G., *.¥. %orozov, asd V.P. Eirasovw,
Acadeny of SCiences, Iastitete of Geocheaistry,
Siberiaa Mivision, Irketsk, UsSse

Uranius 8cd Thories ia the Palesrzoic Sraaitoids
of the Cextral Patt of the Eastern Sayans (The
Zalyy Tagsl-Uda Interflave). Geschesmistry
2{1}3:59. (196%)

Data of 155 analyses of intrasive rocks for Th
ard U are susmarized by rock type and geologic
occectence. The asomt of Doth eleaents are
found to correlate positively with the asoerc
of free quactz in the rocks am3 vith
decreasing age of emplacement, The TA/J ratio
vacies in the opposite sence. 1Apical parts of
the intrusives are richer im Poth elesents and
eranivs is emrictel relative to thorive. Dike
rocks are genezglly sisilar to their parert
rocks in thorias and sraniss contest. ([Aach)

<93>

Lisitsin, A.K., Rcadeny of Scieaces, Irstitaute of
Geology of Ore Deposits, Petrojraphy, Timeralogy,
and Geocheeistry, "oscow, ISR

Pors of Occarcetce of Ucaniss in 3roand Faters
and Conditions of its Precipitarion as 772,
Geochesistry 9:874-988, (1962)

Tonization constants of ucanias in aqeedvs
soletion were nsad to estisate the focas i,
vhich scanius occurs in groexd water, anid *'o
conditions necessary for its prezipicacion.

It wvas detersired that in nocsal wewakly +:id,
neutca!, and rvascly alkaline gromnd watars of
differn. . sireralizatioa cmnaracteristics,
oraniue occurs predominintly as uranyl di- sni
tricacbonste anions. The €h valaex calcolatred
for various theoretical cosprsitions in
egiilibrium with sol i1 702 ace i1 jood
agreesent with appropriate hvirogeochesical
data. The Bh value at the heqinning ¢ the
precipitation of tetravalent araniun fros
qround vaters randes fros appcoxise-aly 4,0 to
~0.2v depending on the concentration of
arsnfam in the solution, the aagaictudie and
charscter of the salts in the vater, its pH,
and the concentration of tha H201l- fon., The
coapositon, temperature, PFh, p4, and toeal
ursnias content are given for 11 groand
vatecs. (Aach) {JAT)
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Lisiesiz, A.X., Rcadesy of Scieaces, Instizugte of
7e0logy of Jre Deposits, Petrtography, “ineralogy
222 jeochemistry, “oscow, USSE

Trasids Coatez=t of Oxidiz:izg Petrolezas.
Seockesistry T:T61-T6E. {1960)

Traziax it deposits related to altered
petroleeas is intisately associated wita
strocajly axidized a2rgasic ssbstacces of the
vetrolecs sSeries - asphalts, asphaltites, and
pytotitasens. The purpose 37 this study was
> detersice the distridbetion of arzaiane in
setrolegs bitamens at the initial stage of
tieir oxilatioz wiex tlkey are traasiscaed frox
1i3kt petrolelas low ir tars and paraffins t>
heavy, tar-rich oils agproaching malths inp
physical properties. Fetroleess of different
caspositioas fros Palecgere 2eposits in the
Pecganay basim vere. used iz this investijation.
The resalts of the iavestijation established

3 clear relationstip betweens the ararius
~oatent ia petroless apd its specific gravity,
switk sharp increases in uraniea coctert as the
specific gravity af the petrolewss izcreased.
@itk the imcrease of specific gravity of
p2troleus, tle corcentration of uramius in the
ash 3lss increases, reaching tenths of ore
sercent in the keavier varieties. The
teadency towards increase im concentration of
uraeies vith increase in the ask content of
a~troleus is also notizeadle, although weaker.
T:is relxtioeshiip and incresse in oranigs
concentratiop in .sh wvith increasicg specific
qcavity 57 petralsus izdicate that uraniaos
1zcosalates in oridizirg petroleam more
imtengively ehan in jte initia! inorjanic
cazponents. The relatjonstip between uraniua
c?atent it the ash ard the total ash content
iz petrcleus ic more complex. It veakly
oxidized petroleuss, there is a roticeable
Jecrease ia graniu® concentration .n the ash
with increase in the ask content. In the z0re
stcangly oxi2ized petroleuns, no suck
cequlacity i< observel., Pelatively stron;ly
sxidized eavy perrcleus withk a high
c.aceatrstion of tar-asphaltere comps..ats is
capatie of extracting craniue fros wvater of

1i fferens cosposition vith large or sasall
3r2%ins cohcentrations., Llight petroleucas with
less tacr ate practically incapatle of this.
The resglts of this irvestigation lead to the
conclusinl that the main ercichsent of
petroleuss in sranius cccurs daring oxilation
under tae action of infiltrating ground water.
The capacity of petroleus for extracein
sranice fros grosnd vaters increases with
iacrease in the degree of their oxidatijor.

The oxilizing petroleuss irhibit migration of
yresics in ground water, not oaly imdirectly
by creating an appropriate environsent, bhut
also by 2irect extraction of it from the
vaters., (SnT)

€95%)> )

tovtorg, L., H. Rollenberg, Pousl Sorensen, ani J,
Hansen, Danisk Atoeic Enerqgy Coesission,
foskilde, Denmark; Copenhagen Tnivecrsity,
Tastitate of Petrolojy, <openhagen, Denmark;
Oaivecsity of Talifartnia, Lavrence Berkeley
Laroratory, Berkeley, CA

Yield Detersination of NMranius and Thorius by
Gasma-Ray Spectrosatry, %seamplified by
Yerzurasents 1n the Jlimsussaq Alkaline
TatcaEion, Souch “racnland. Pconaatc fGreoloqgy
66:163-104,  (1977)

MeEn-ray Bpectiosetry in the field vas uzed
in connection with an intensive srtudy of the
abirdance and Aiscribuvion of uranius and
rthacing Lt peralkaline rocks of the Tlimaussaj
intresion of asmrh Greanlard., Oranium and

26

tkorius vere deternined fros -oonts
accumalated ir the 1.76 and 2.62 %e¥ intervals
5f a poyrtable gawsa-ray spectroseter.
Calibrations for uranjur and thotius were
achieveld by use of large concrete standards of
kuowt radioelement caateat, anld having a
gasma-ray sass ahsorption nearly equal to that
of the rock to be measuwied. The accuracy of
the fiel? gamsa-ray spectrometer, depeading an
standard errors associated with calibration
equatilns, was about 2.5 percent €or thories
anxd ranged froms 2.5 to 7.5 percent for
erariue, as Th/U varied froe ¥ to S. The
irtensive measureaents wvere mde on several
types of Sepheline Syenites and Gabbros.
Distiact contrasts betveen uaranias axd thoriua
contents of the 2iffereat rock types within
single areas vere noted. High wranius and
ttorine conteats in the fine-graimed aegirirte
Sepheline Syenites contrasted with
significantly lover walues in medies-grained
aeririne Yepheline Syenites. Similar
contrasts between massive lujaviritizel
gabtro, sheared foliated gabbro, and sheared
lojavritized gabbro were also observed. (JAT)

<«96>
Ledwig, K.R., C.9.
Perver, CO

Yaeser, anl J.T. Sash, 0SSGS,

Cracive-Lead Ages of Oranius Ores Pros the
2idnite Mine, Washkington. Proceedings of the
Joint Annual Meeticg of the 3eolsgical
Association of Carnada, the ltimeralojical
Association of Canala, and the Geological Society
of Aserica, Torornto, Ontario, CQctober 23-26,
$1978. The jeological Society of Awerica,
eoulder, Col rado, (p- 448), 5231 pp. (1978)

The “ilnite %ine, located in eastern
Waskington, is one of the fev prodacing
hard-rock uraniuaz 1eposits in the Onited
States. The ores are localized in phyllites
and calc-silicates of the Precambrian rogo
Yorsation, neac the contact vith a granitic
pluton that yields zircon U-Th-Pb ages of
approximately 76 million years. Bight
high-grade, approximately 509 gras, unsxidizel
ore sasples fros drill-core and aise exposucres
yielded ®b 237/0 235 ages on the nacrov range
of S0 to 52 sillion years and define a Pb
207/0 235 isochron age of St plus or sicas
sillion vears. This age coincides with that
of the Sanpoil Volcanmic, which unconforsably
overlie the pluton near the 3ine, and of
associated dikes that cut ore, A
fiscion-track age of 69 minus or plas 6
sillfon years on apatite fros the jranitic
pluton in the sine has oot been reset and
reguites that the insediate azea not have been
heated to sore than about 150 degjrees - for a
long (less than 1 sillion years) perisd of
tise. These 1ata are consistent with
pervasive redistribution of sraniums into ore
zones fros an earlier protoce by supergene
fluids, possibly with thersal of hydralogic
inflaence of overlying volcanic rocks. Pb
206/0 239 ages are lover and sore scattered
than the Pb 207/ 235 ages, and both types of
27es are sarkedly scattered for very seall
(less than 1 nj) sasples. These systesatics
teflect aiqration of both radiogenic Pb and
radioactive danghters of U 238, but indicate
that the Pb migration is lacgely restricted to
scales of legs than 10 cs. The ore dinerals
are intecrwixed urasinite and coffinite, vith
the caf{f{infite occurring somevhat later in the
paragentic sequence., Both ore minerals
contain veiy high concentcations of cosson Pb
(a5 wuch as 655 ppsj, vhich nay relate to the
unusvally low deqree of radioqenic-Ph
niqration in these oteas. (Auth)
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tadwig, ¥.2., 322 J.S. Steckless, USeS, Demver, OJ

Stanise~Lead Isotope Systematics asd lpparent
tges of Tircoss and Other Yimerals is Precasbrian
Srasitic Rocks, Srasite Bcaataims, Syoeing.
Comtribations to Zeeralogy ard Petrology
65:203-2%e. (1978)

Zircon suites fros the tvo main types of
qranite is thie Sramite Eommtains, Sywmi-g,
vielded concordia-intercept ages of 2,689 plies
or simes 20 sillion yeaxrs €3r a reld foliated
granite {granite of Losg Creek Roentain) asd
2595 ples or siaes 80 million vyears for tke
ssch larger mass of granite of Lankin Dowe.
These ages are statistically distiact (80 plus
or sines 20 sillion years differesce) and are
cansisteat with observel chesical sad textsral
diCferences. PFros the U-Pb—isotope data
preseated is this paper, s plassidle history
for the Sranite Moustains is as folloes: (M
Istreusion of the gramite of Lomg Creek
qountain 2,680 plas or mimss 20 m.y. B2 into
a seivte of rocks that Imé been metzmorphosed
2,0€0 p.Y. 890: (21 Intresion of a sech
qreater sass 7 grazite of Laakis Tome 2595
ples or mires 80 5. y. ago; (2) Desteric or
late-stage setascesatiss alteratios of z0mes
within this granite shortly after intrusion of
the granite of Lankies Dome; (8) Intrusion of
dizbase dikes; (5) A thersal evest tetween
1,350 and 2,250 e.yY. 2¢p which cassed a qaic
of radiogenic Pb by K-feldspars and loss of
radioqenic lead fros epidotes and apatites;
aad (6) 9plift and erosion relsted to Lzrasile
tectonics S0-100 s.y. ago, which resslted icn
the loss of radiogeaic lead by zircon,
urapothorite, and apatite, and U loss by
epidote and whole rock systens. (3°7)

<>

Letts, B2.5., and I.G. Rineyeva, Acadesy of
Sciences, Iastitate of the Physics of the ®arth,
toscovw, USSR

Ntanisn and Thories in Siterian Kisberlites.
Geochesistry International 11-12:1278-3281,
{1978, nctober)

Oranius and thorium coatents of 10 samples of
dissond-bearing and asondismond-tearing
kisherlites were analyzed. Ucrssies vas
detersined by the lesinrscence sethod and
thories vas detersiaed by spectrophotoastry.
Althowgh kimberlites are olivine~-beariag
sltrasafic rocks, their thories asd srasius
contents are sany tises higher than in the
other witrssafic and mafic rocks, teing
cosparable to granites in the costent of these
elesents. The high Th /U retio is kimberlites
distingoishes thes fros all other rocks. The
average Th/U ratio for the 3iassondifersas
kisberlites and the mondismondifeross
kisberlites stedied was 5.6 and 7.0,
cespectively. The chamcteristically high
radioelemeat conteats of kisberlites and their
snosaloas Th/U ratios can be used in
prospecting for kimberlite bodies. (JINY)

<2%>
Lyoes, CJ.B., USGS, Sastizgtos, 2T

Distritetion of Thoriea and Irazise :ia Three
Zarly 2aleoroic Pletonic Series 37 Sew Faspstkice.
US6S 2elletin 1382-T. &2 op.  (1%68)

Chexical wraciss and thoties 1ata serm
deteraiaed €oc the calz—alikalise Fizhiagdcroft
(Cace drioviciaxy, Tliverians (1ildle >¢ Late
Jevoeian) asd Sew Xawpshire (Late Devanizan)
Plutoric Series. Tea roci spezizeas mere
ctesically ar? sodally asalyzed aad ctheir
coastiteeat sicerals asalyzel chesically Zoc
sranius asd thories aad specrtrachesically for
RitoC wlesears. 1Ll secies showzd nocmal
radioaztivities, with progressive ircreases in
erasise and thkarisa with izcreased cocteat of
felsic minerals, azd no aarked treads wad T /Y
catios. Highlazdcroft rocks skowed a raszge cf
2.6-5-0 ppm wracisn wmd 10.6-13.9 pps thorium:
Oliverias rocks had 0.6-15.9 pps wraziss ase
2.%-57 ppe thorias: Bev Jampshire cacks skowa?
1.5-2F pps aratism anl 2.9-24.5 ppa zhoriws.
Pegeatites kave adaorsally los thoriws tao
sracise ratios, and aplites hawe %igh Sut
variatle srasiss asd thoriss costeats. Riga
sraniss amd tharies conteats accompanied high
5i02 aad X20 snd low Ta0 c:ateats it tke
tocks. The Bigzlamndcroft aal Oliverian
Sezies, otk of skizh are rejionally
setasarphose, kad as ssch as 67 percent of
the uracies ast 73 percezt of the tiiaziem iel?
by spheze and epidote. Both rzic2rils vere
absezt or rare in the higher tesperature
seaetasorphose? ¥ev Tampsbire Series, iz wiick
sonazite and xemotime are characteriscic
accessyries, ¢3d ic vhich sost of the arasiane
and tkoriss was dispersed im tie szjor
silicates. Parichseat of the platiaic rezidua
ir eleaests rejected dy «arly crystallized
silicates appesrs to be the simplest and dest
explasatioa of the eranies and thociws
4istribgrion patterns seen ia tlese rocks.
[C4. 71 I

<100>

Sarshaya, S.%., ard L. K. Kodias, V.I. Vernadskii
Institate 0f Geochewmistcy ani Enalytical
Chesistry, Yoscov, ISSR

Aromatic Aonosers of Ligia ia Lijaites and Treic
Possible Pole iw the Concemcratios of Uranmius,
Cersaciss, 3nd Vanadism. Geochesisiry &:389-301.
(1963)

Sasples of wood that had been bari~d ia peast
for 500 to 1006 vears and Tertiary ligrites
vere studied esing ethamolysis, paper
chrosatography, aad slecaviolast
spectrophotommtry. Cuamtitative
daterminat fons vere mede of the coatent of
vanillin and vanilloylmethylketone kn vood in
varioss stages of decosposi=ion, and in the
lignia and hosic acids extracted fros the
sasples. Ligain epdergoes profoend chaages
after bucrial. The process of zlteration ‘s
accospaniad by the partial destrection of the
polyseric structere of ligais ssd the
liberatios of phenyl propane sdnosers., These
sonosecs for hsmic acids, and serve as the
basis of condeased stroctures that ate cssseld
by the sdsitfonal donding betvees the cacrbon
atoss of propsre chaians. sersaniss, sranios,
asd vanadiue accusvlate most intensively in
1ignites in the early stages of decoaposition
of wrod by reactios with active jroups of
sromatic lignis strocturas. Then these
structetes hecose condensed later, they hold
the trace setals such sore firely but ds not
accusulate more setals. (Aeth) (JUI)
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<IoE>
2illard, R Y., Jr., USES, Waskiagtoz, BC

bDetereinstion of Uramiez amd Thoriuws USSS
Staslard Pocks By the Delayed Yestros Techaique.
9SGS Professional Paper 980, (ro. 6V-€5), 192 pe.
(1976)

Scranive asd thorien wete determined fn 12 TSSS
standacrd ronks DY the delayed mestros
technique. Deplicates fros three Pottles of
each standatrd tochs vers 23alyzed in tvandos
order. The averages ate: ACV-3, 2.0S ppe W
asd 5.37 pps Th; 8O-V, V.61 pps U amnd 5.26
pps Th: BEVO-3, 0.38 U aad 0.0 Th: C-2, 2.35
pps U and 26.0 ppe Th; .5P-1, 2.56 ppa U and
106.9 ppm Th: WG-T, 2.62 ppe ¥ and 12.2 pps
Th: QLO-%, 2.0% ppa ¥ and 3.2% pps Th; RGE-),
5.85 ppa T and 13.7 ppa Th: STO-7, 3.15 ppe ©
sad $.52 pps Th: SBC-1, 3.12 ppm T and 1l.a
ppe Th: S32-1, 5.60 ppa U and 7.66 ppe Th; aad
ST3-1, 9.10 ppa ¥ and X%_€ ppu Th. The
thorius and sranies corteats of the bottles of
sasples. except SC0-3, may be accepted as
hosogensous at ¥ (0.95). The wraniua content
of SCO-1 may be declared eterogenecus at P
0.95) or pted as & geneous at ¥ (0.95).
(Asth)

<102>

®itckell W.S., 9. Zeastilli, azl X.A. Taylor,
Canaia Geological Ssrvey, Ottaws, Onmtario,
Casala; Dalbossie Tniversity, Departas-v of
Geolugy, Ealifax, Yova Scotia, Carada

pistridution of Tranies im a2 Active Geothermal
Area in the Azores. Seological Servey of Canada
Paper 77-113, leport of Activities, Pace 8, (pp-
137-137), 253 pp. (V977)

Saventy-tw sasples taken from a 987
borekole op the island >f S35 Riguel, Azores
vere asalyzed by the fission tract sethod for
hosogenized whole-rock granieus cozcentratios.
Tranie’ variations thtcegh a single (low wait
vele 21350 iavestijated with a feurther 8
whole~-rock T-analyses and distritetioms within
several porpkyritic tamitic snits were
sspped. The average U concestratioan ia basits
vas found to Be V.33 Dppw, slightly bigher ia
coarse flaows (1.57 ppe}) ani brecciated
portions of flass {1.53 ppe}. Pillov hasmlits
contain ar avertge of ;.72 pps U, anl
trackytes sveraje ever higher (8.7Ff ppun).
Thege concentratiosoes, whick are an order of
ssgnicele greater tham those of aceanic
tholeiitas (3.11-3.2% §ps) ¢ %erenda dasales
(3.12 ppm), may be dwe to the alkalic matere
of the Azores basalts cx t3 hydrotherssl
eatichaent. The telatively Wigh 7
concentrations found av flov tourdaries are
believed due to migrating Rydrotnersal fluids,
vhether by introdsction of U to the systes of
by its redisecibotion. There is evidence that
7 is strongly concentrated by westhering in
the oxidized tops of sshaerial floes (5.%5) pps
sverage). (LKM)

<103

2oote, S5.T., and 5.6. Lavery, Exxea Rinerals
Coapaay, Albugquergee, B2: Zxxzos Riaerals Zoapany,
¥osstoa, TX

Sagaitude aad variability of Disequilibcies $a
San Antosio Valley Uraniss Deposit, Valamcia
Cosaty, Bew Hexico. ALAPG Bulletin 63(3):691-692.
(1979, april)

Ths Sas Antomio Valley deposit is a flay-lying
tabular body of sranise sisennlizatios in the
Sestwater Canxyoa Benber of the Bortisos
Porastion. The deposit is eloagate
northvest-southeast, is approximately 7.6 ks
loag and 0.3 ks wide, asd averages froe 2 to &
8 in thicksess. The "tresd-type® leposit has
& chesically redeced siseralogy amd occurs
belov the vater table. The average
dizequilibrius factor for tha depesit shoss a
& peurceat earichmest ia chesmical sranises.
Varistioas occer throsghost the deposit,
hovever, with the mortheastaca edge beiang
chenically excessive by 11 parceat and the
sosthvestera edge delsg chesically deficiest.
Three ore—rmesecve correction factors have been
assigaed, one to eack of three longitsdinal
zTones. The use of ssltiple cocttection factors
will optisize sine plamsing ard srazies
tecovery. Vertical profiles of radiometric
and assay data throsgh ore zomes show
dispersion of lasghter isotopes awmay fcos
oranise conceatratioas. ®Rorizoatal data plots
stov tesoval of dawghter isotopes from the
northeasterr edge of the deposit aad firxation
of daughter isotopes in the ceatral and
southvestern parts of the depasit. [ocal loss
of sraries iz also sejgested fia ¢t*e ceatral
and southvestern pacts of the d¢posit. Tt is
hypothesized that reoeat growndvater flov fros
east to vest has rediscribatei tie isotopic
species. This f[lov systes ~ause? botk the
local vertical sigration of daeghter isotopes
and also the tramsport of danghter isatopes
ard wranjise in the directisn of the hydrologic
gradfect. These conclesioss are based whkolly
oe chemical and gassa-equivalest sranius
assays. (Asth)

108>

rubaraksacld, S., ?. Chawdbry, an? r.I. maji,
Feclear Pesesrch laboratory, Soverasest Zdllege,
Lakore, Pakistan

’bsolete Determination cf Ucamniss Concentration
in Pocks by Gassa-Ray Spectroscapy. Buclear
rastrusents and Yethods 1a0:133-135, (1977,
January)

A nethsd for the sessarement of ucanius
corcentration ia ore sasples is presented,
The 93 keV gassa rays esitted by the firse
decay prodsect TL-238 are resolvel usinjy a 80
cubic centiseter Ge(Li) detractor. The
activity due to this gqassa cay is seaswred.
Th~238 ig selevted foc seasuresent of its
gansa sctivity tecaume it {s in eqguilibrias
with ftvs parent and this dicectly leais to
information on the qeantity of 0-23% in “he
saaple. (deth)
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fecphy, %., . Sollemvergy, 3. Strisower, 3.
Sowsen, S. Plexser, aad ¥. Carmickael, Lawresce
Seckeley Laberatory. Parch Sciences Dirvision,
Serkeley, QO

Sraniss Fu Alkalise Rocks. LBL-7029;
FIBX-TE(7TH; 185 pp. (197, April)

Alkalise igneces rocks are characterized by
the preseace of feldspathoils andsor
alkali-pyroxenes and alkali-anphidoles. Thesa
rocks are divided into two broad categories:
(1) siaskitic rocks and () agpeaitic tocks.
Tu siaskitic rocks, the ses of the potassism
aad solfes coutents is less thar the aluaines
coatent of the reck; im agpaitic rocks %kis
trend is teverse?. Ia this stedy geelogic amad
quochesical criteria wite developed for the
accurrence of econdsic stanier deposits fin
sllaline ingecus. Sixty nime lecations havimg
alkaline igunesus reocks vere disclosed deriag a
1i*eratwre sesrch. The vocks were sepheline
syenites, slkslinme granmites, aad carbomatites.
A rasking systes fdestified tea of ike sites
as the sest likely to Mave sramisa resoerce
sotential. @)

<106>

Vagqasava, B., and N. Wakita, Gakeshein
Saiversity, ®ejiro, Toshism-ka, Tokyo; Japas
Atosic Taeryy Resesrch Institute, Radioisotope
School, Soxkossguae, Beakp-ke, Yokyo, Japas

Partition of Wramiss asd fThoriss Betveen Regite
aad FNost Lavas. Seockisica et Cossockisica Acts
32:917-921.  (1969)

Oraniss and thorises comceatratioss were
detacrnined in peirs of sasples representing a
liqeid and a solid phase enler possidle
partiction equilibria, mck as groendmass of -
volcasic lava and Ca-rick clinopyroxene
{asgite) crystals separated froe it. Ia
additioa, the partitioa of yrasiss snd thotrius
betveen Cs-tich clisopyromene (diopsilde),
orthopyroxese aad olivine coexisting in a
pecidotite wvas detersnised. Prow tke dats
detived from this ezparisent, it vas fouad
that Th asnd U vere erciched in climopyroxene
{diopside) by s factor of 10 to 20 cospared
with orthopyroxene (enstatite) im the sase
peridotite sasples. 9u & basis of jonic
ssbstitution, the earichaent of thories and
sranien cosld be accossted for by the
sebstitetion of Cae2 (0.97 Argstroms) by Thes
(1.06 Rngstrons) and Ues {1.07 Angstross)
fons. Th/U vatios were greater in tae
groandmess than in the sugite phenocryst of
the lava. (JB0)

PV T3S
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Bawmov, 3.B., Mzaleay of Scieaces, V.I.
Vernadskii Institate of Seocheaistcy and
Analytical Cheesistry, “oscow, USS2

Soae Physiochesical Charactecistics of the
Behaviot of Uraaiss is Epicothersal Solstioas.
Ceockesistry 2:127-187. (19%1)

The characteristics of pitchdlende parageneses
are tevieved, leading to the coaclasion that
carbon dioxide, fledriae, sslfser, chlacine,
and some fora of silfica vere impoctant
conpoaencs of sranica-bearing hydrothersal
solutions. The soletices ceelld ast have been
strongly acid, and the tespecrstures mere is
the rasge of 2% to 300 degrees C at pressures
of less than V0UO atwospheres. The stedy of
the physicockesical charactecistics of the
behavior of srasism in sech systess siowed
that srtasiss could be transpacted in the fors
of complicated complex ioas, amoang which
comsplex carbomate asd fisorile ices are the
sost probmble. Xost sraniea i3 prodadbly
trassporeed ia the kexavaleat form as
coaplexes, and is deposited (and radeced) wvher
the cosplexes are destroyed. The factors
cassiag 3eposition of pitchblende are
considered in detail in the article.

(Auth) {J3T)

<10%>

Sawwov, G.9., and O.P. Rirceowa, T.I. Vernadskii
Institute of Geochesistry asd Analytizal
Chesistcy, Toscov, 0USS?

oxidatioz-pedectior Eqgeilibrius in the Systea
Ucanium-Irom in a Carbomste Eaviromsent and its
Sigueificacce to Seockesistry. Geochesistry
3:206-293. (190)

Ocder certaic conditioss, it is pradadble taat
fron will have a regular effect or the valeace
state of gras.es and, thus, on its sigration
is the crust of th: cartt. 1In am acid
environsest, in th-- absence of moticesble
cosplex Zorsation, the eywilibrisa is the
systes: U02¢2 o 2Te¢2 ¢ 8o = Uol o 2Peel »
2720 is stromcly shifted to the sile of
oxidation of srasiws and rediction of iron.

Ir an alkaline sediss, hovevir, the srasive
an. iroa are preseat as nylroxides and the
eguilitries is shifted to the side of
reduction of wcanfien and oxidatioa of iron.
Por example, in a carbonate silation ia
equilitrias vith precipitate containing oxides
and carbonates o7 trivalent and bivalent ironm,
aluost all sranium vill be presest in the
hexavalent state. Since it is known that say
sranius deposits vere forsed fros carbonate
hydrothersal solations, iaceraction of the
srcanisn-beacring carbozate solgtion and rocks
contsfining hesatite wuld resslt ian hexavaleat
scanise in the ores becasse a2 imprrcant
concestratfons of tetravalent sraniss cosld
fors. Carbonate scletion passing throegh
tocks zontaising hematite anl araniss nay
bacose enriched in stanius mnot soly by
extracting hexavaleat wranioe, bst by
oxidizing the tetravalent foza t3 the
hexavalent state. Suoch reactions say also
occur in the ore-besting 10nes thenselves. An
increase in the concentzatios of carbonaste
ions may le2d to the oxidatisn and solutfion o3¢
already procipitated pitchdlende and a
dectease, tO the precipitation o>f 092,
Redeposition and even jspovecishsant of
granics ores say be goversed by the cachor
dioxide regime. (JA7)



<13
Sexs~hel, 5.%¥., 7.%. Bantver, 221 Z.A. 2esi, TS56GS,
Srsaizgtca, OC: TESS, Denwrr, O

Tacteelation 3f Braziss. TEoriam, asd Fotassius
with Jegroralioactivity iz the Seres Area,
vizsinia. Tcomowic Seologr 64(2):202-33%,
L0973, warch)

Iz the 3erea aTea, Tirgitis, a smxll gugtz
»iscomite clatd2 irctugdes chlorite-actinolite
sthist 232 is overlapped by Taastal Plais sar’
azd cravel leposizs.  Zerailel
azroradicactivity ssurvey of the areax shovs
2:=3s3ally Ligh raZioactivicy (v,150
coucts/secord) over the guartz soazocite. 2
tatal 27 22 auger sasples were taker across
ail focsmatians to a depth of . to I feet, and
tafioeiesenz conceatrations were detecsized Sy
FARI~CAY Spectrometry. There is a jeneral
tirect carrelation of tigh raldioactivivy withk
iacrease iz radioelesent oscentrazioss.
Abaslagces of srasias amd particslarly tharias
iz the gexrtz soatoaite are tvo and three
tines tke average for rocts of this ctype. TRe
sz jcr coatritatiozs to the neroradiosctivity
inteasity fros the plutoz are from urasiss ani
its lasghter prodaects, altiosgh all
Talioelesenr r evit acasurable raliatioa.
(Rezk) (IT7)

<t13>

sishsiserz, 5., Cniversivy cf Csika Prefectare,
Jesrcreeze of Seoalrjical Sciecces, Sakai, Jsaka,
Japas

Yisezailibrias of tha J-235° Series in Receat
solcanic %ocks. ®art: i:! Plazetary Science
Letters 9:237-353. (197

<~a3zeatr2tions ¢ I-234, Th-21), and S€3-22£
are Givez Zor receat velcanic rocks ‘ros
varicss regions. Disegeilidrius olserved
28925 T-2)8 series ix interpreted in terss of
shegical ‘racriomations ccoecring Zuring
3agsrtic processes. The fractionation pattern
%3 greater thas or less “has Th greater traz 3
is obierve? jn Sawaii, tke Rxoces, ard Japaz
in orezcic and island arc volcanic rejiops.
The pattert Th Tesz than T is seen in the
Cagcases, Xaschatka, apd Italy for coatisental
¥3lcatic regioas. (Ra**) (JUIT)

<1t1t>
Siskisera, S., Xyoto Urniversity, Izstitute of
Zarth Science, KXyoto, Japan

Pactition of Tranioa Retween Periiotite S3igles
333 Host Basile. Chesical Geology 12:217-22%.
(Y97T]

Contests of uranies in mineral fractioss ‘roa
sose tasic rocks acd pecidotite rodyles vere
seasvted. The peridotite nodules rasged in
srasive costent betwveer 8.8 x 10(¥-2) to 8.2 x
13 (2-3) ppn. Ocanjius conteat ia the olivires
ranged betveen 8.8 x 10(2-2) to 1.2 ¢ T0(2-3)
PpP9. These valaaex reflect the chesical
fcactionastion that occurred in the magematic
processes. (Auth)

<t1X>
Bkoso, I.T., ax=d J.%. %asholt, T35S, Yeaver, CO

A lead-Isatape Aga axnd 3-Pb discariance ¢
Frecazirizz Zreiss froe Sraaite Yagatzuns,
Syoaing. 955 rofassiomal Paper *20-C,
GeoloGgical Sucvey 2esesrch 1972, (pp. C¥s3-Z117),
28Y pp. (3D

iead isotopic compositios aad cacceatratios ie
six parajueisses, a granitic yreiss, anld two
grarites froe tke Srsaite %oamtaias were
deterainel on ahole-rock sassles axi seven
associated telispars. 'Irarizz amd tharies
cottents vere riso detersize? for the whole
tock aed tiree of the frldspar sasples. The
?b 297/2b 263 versds P5 234/25 23¢ 2ata fros
the wkole rock sasples yielded a date 3f 2,950
ples or sisnes 125 millioa years for the -
greiss. This date was in excelleat ajreement
with a 2%/Sc 1ace Of 2,953 plas or sirss B¢
milliox years sbtained previcesly an? it smay
isdicace the time of metasdrphise of these
tocks. The sracisa-thoriea incorparatisa ictd
the crastal systes vas probadly a
COLLespOZaRedNs occCirreace. Becasse the
crystallization of massive biotite grarite
probably occerred soee 2,793 milliss years
ago, the gaeiss cazaot be regardsd as
cogenetic witk the grazite. Zeald-uranise and
lead-thorium rela%ions shov sarked discordacce
=d carmaot be used to calculate ages. Im the
skale-rock sasples, uraziss loss seems to Rave
predoainated during the Texdzsic. (JID)

<113>

Osipov, D.X., aaxd B2.S. Thecavlev, lRcalezy of
Scierces, Iastitste of Seology 3ai1 Seaphyrics,
Literiaz Divisior, Novoxibircsk, IsSs?2

Grazies azd Thories iz the T3nedss 2I¥s 5f the
Tezbas. fSeochemistry 2(3):872-335. (1965)

The extiusive rocks of the Xazbas are
chlaracterized by relatively snifors
distribetion of sranius and thoriss. 7Dpper
Paleozsic tractyandesites and tractiybasalts
coctain, 01 the average, 2.77 ppa sranius ani
12.8 pps thoriua. The Th/0 ratio is 2.6, <The
Lover Resozoir tasalts oa the Toe® River
contair 2.66 pps urasies and 9.%8 pps thorius,
ard 93¢ the Wizhaiyaya Ters® River they contain
2.12 ppe eranios asd 13.20 pps thoviss. 1The
TL/T ratio ranjes fros 3.6 t3 3.2, 1o the
tractyandesites asd trachybasalts cthe dull of
the ocaniss and thorjias ir held in rell.pars.
Iz the Dasalts, the uranies and thoriue is
concestrated in the jlassy sesostasis. There
was a positive correlztion between uramiea and
thorics and these e¢leaerts were pasitively
correlated with SiN2 and K20 and negatively
correlated vith Cad and %g0. (JAT)
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<118>
dssoal, J.E., and J.B. Cowmrt, Plorida State
Gaiversity, Geology Departmsest, Tallgshassee, ?L

The¢ Theory and Uses of Batural Uranies Isotopic
vaciatioss in Hypdrology. Atomic Ewergy Beview
ISR =621-679. (¥976)

The digsc'ved concestratios of wraniss ad the
celative abundance of tvo erasiue isotoves, O
238 aad U 238, vary over a vide raage of
valees iz astural! watzxrs. The coscentration
is coatrolled safialy by the radox poteatial of
the eavicoasent and by Co2. The secharism of
isstope fractiosatios is thought to be
entraiament of § 238 iw the ageeoces ohase
ettber by tmlective leaching of the solia
phase or by direct recoil of the daughter
asclide. Iom exchange techaigees andl
alpha-spectrometcy peruwit the seasureseat of
sranine at concentrations as low as pp
10(2*11) and the isotofic ratio to a fev
peccent. Is oxidizieg comditions tke sraanims
isotopes behave in a chesically stable
coasetvative ssaner such that sepsrate
groundsater soocces say have identifiadly
differeat characteristics asd mixing volese
calculations asay be made. Other poteantial
eses of these isotoles inclede radiowmetric
dating, tracing of hydrologic systess, ore
prospecting and earthgwake prediction. (Asth)

<1153
ostros, Y.Z., 3.2, flopkiss, V.A. White, ani L.D.
Rcv¥icker, Illimois Seolojical Sucvey, Ortana, IL

Scaniss in Tllincis Black Shales. 7Iilinois
zeological Sucvey Circolar 202: 1S pp. ([1955)

175 sasples of dark gray to black shale were
taken fros ostcrops in a8 Illisois cosaties.
The highest percent equivalent uraniae,
Ceternined by cadiometric assay, of iny of the
sasples was 0.17 (in Gallatin Coumnty). The
scrapive oxide of 15 of the sasples having the
bigher percent equivilest sranries rangel
betveea .001 and .018. The uranies oxile
averaged .002 percent lower thap the parcent
ejeivalent aranios for these 115 gamples,
Phosphatic nodules and bands fourd in
c=latively ssall quantities ir some dhlack
shale gave 2 higaer percent equivagleat acaciom
than the skales in which they occur. The
saxises sranius oxide content of ttre
ohosphatic materials tnvestigated vas 3.75
perceat. (Auth) (I2¥)

n

<118>

<116>
Overstreet, $.C., A.8. White, and J.J. Warcrc, Jr.,
ascs, Deever, CO

Uxasies-Pich Bonazites ia the United States.
USCS Professional Paper 700-D, 3eological Sicvey
flesearch 1970, (pp. DI69-DITS). (V97Q)

Uraniwn-rich monazites is the OUaited States
(defined bhere as being 0.95 percent or sore
5308) kave beer found only in pa.ts of the
Iunet Piednont provimce of ¥orth aad Soarvk
Carolisa. These sosazites are decived
predosinantly, if not eatirely froe grasitic
rocks and associated pejsatites “hat rasje in
age from Ordovicias to Permiai. The mast
coamon saodtces of these granies-rich sosazites
are the syntectonic ™lgca Quirtz %onzJgite of
Ordovicias age and the post-tectomic
Cherryville Quacrtz Rouwzopite of Sississippian
to Permias age. The latter is the sowrce of
the sast oramiferoews momazite kaown in the
United States; 2.33 perceat 0338. tThe
analyzed somazites im this report are
predosinastly fros streas placers, and they
canmnot be related positively to their source
rocks. (JnT)

<17

Pavskgko., V. V., L.¥V. Koalev, Ye. B. Anderson,
and 1.G. Savslova, 1ll-Onion Seslojical feseatckh
Institete, Letingrad, 7SSY

X~Fay Pictoprobe Data on the State of the J-Ph
Systes in Uraniss Ores. Geochesistcy
International 12(2):251-261. (197%5)

Jraninite retains radiogenic leal ir the
absence of superimposed pracesses, evidently
because the leald is chegically douad in the
lattice. 2adiogeaic lead ir sri-133 sinerals
of the coflinite and brazmerite ctype is
pactially lost by 1iffasjon 311 is sorbed ty
sgifide minerals. As a re<alt of this, it is
sndesirable to isolate aonomineralic fractiors
of these ainerals for isotove i ge
detecsinatioas. (Buth)
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<118>
?ierce, R.P., arnd J.93. PRoskolt, Jr., US3S,
Denver, C0; U55S, %iasi, FL

3adiation Damage and Isotopic Diseguilibria in
Sose Granius-Bearing Asphaltite Sodeles in
Back-%eef Dolomites, Carsitad, Sew Rexico. USCS
orofessional Paper 828-D; Geological Servey
fesearch 1961 - Short rapers in the Geologic amd
Rydrologic Sciemces, rticles 293-813%, (pr.
320-323). (1961

Oraaiferous asphaltite nodules
(asphaltite-filled vegs) have been stadied in
late Persvian age marine carbonate-evapoarite
rocks of the Yates and Seven River Formatioas
froe the Pocky Arroyo area mear Carlsbad, New
Yeaxico. Distribstion correlates well with
that of asphaltic sandstones which transqress
the back-reef facies clanges of Capitan Feef
and pr-“ably served as charaels for
sineralizing solewtions. They may be
respoasible for abasorsally high
radiocactivities logged along thke flanks of the
felavare Basin north of 2ocky Arroyo. A
feature of the ares is the abrapt lateral
change in lithology from gypsus, red shale,
and sandstone on the west to titwsinous marcine
dolomite on the east. The facies change
occurs progressively eastward in younger
"forsations, and has acted as an isportant
geochemical control on sineralization.

a sequence of paleochannels is which
sineralization has been deposited in a
roll-type tabslar deposit. This roll froat is
directly related to an oxidation-reduction
interface. Chesically, the deposit is
soaevhat different fros other Graots aineral
belt deposits. Calcies and CO? comtent are
lovw, bet ¥, Ba, and S are relatively abundant.
Salfer foend in pyrite is also possibly
associated vith uranies sulfates. Titanies
is fourd as a secondary oxide, derived fros
titanonagueties of the originally deposited
sineral asseablage. MHolybdenus, arsesic, and
other trace eleseats show a regular zoning
across the deposit, bdat ceriem is slightly
depleted. The rineralogy of the Nariano Lake
deposit incledes abundant dissesinsted pyrite
in sineralizel reduced areas and hematite in
the oxidized barren areas. Calcite, barite,
gypses, acd jordisite are rare. Clay
sineralogy includes kaolinite, chlorite,
illite, asd mixed layper
illite-montmorilloni te. Coatracry to vhat has
been found in other deposits of the Graats
mineral belt, zonation of the clays is
reversed, vithk kaolinite being more abundant
in the downdip reduced sediments. The
phenosenon is thought to be the result of
backwash off the south-dipping flank of the
Hariano anticliae. (Auth)

Asphaltite nodules rnear the facies contact are
sucrounded by pyrite and marcasite; those at
gteater distances shov only traces of sulfide.
Distribation of asphaltite in the Eocky

Arrovo area is locally controlled ty
fracteres, bedding plams, stylolites, and
fossil molds. 7 content is greatest near the
center of the nodules. Apparert ages basad on

<120>

Plusaa, I.I., Acadeay of Scieaces, Institate of
Geology and Geophysics, Siberian Divisioa,
Bovosibirsk, USSP

Oranius Content of the Upper Jurassic 8lack
Fitusinous Argillites of the West Siberian Plate.
Geocheamistry Intecrationsl 6(6):885-851. (197V)

lead, lead isotope, and urznius analyses range
from 203 to 270 willion vears depending on the
process. Radiation dasage in the organic
phase of the rodales suggests they vere ‘fluid
far a relatively long grind - probably during
tha first 19-20 percent of their existence.
Tineralizing sulfate sclutions say have
sijrated laterally through the sandstones fria
the evaporite facies, and asceanded thraugh
fractures into the petroliferous back-reef
dolomite. Distridbutior of 7 shows that it
could have been Aeposited gradaally iros
surrounding solations; this say account for
the discordant isotopic ages,

Thersolumine scence and isotope larta indicate 3
and daughter products have been lost to the
sgrrounding dolomite during at least recent
hiseory. Thersolusinescent halos surrosnd the
n3dules, with an average width of 1.5 am.

Siceh the exception of Th 230, U and Ac series
4aughters are imprverished in the nodale byt
anciched in the halo. This is interpreteld as
indicating (3} Jeologically recent U migration
into the surrounding reck or (b steady
aigration of 4aughter froducts into the
surrounding rock. (LKH)

<119y

olace, J.T., N.N.R. Della Vvalle, and 0.5,
Brookins, Gulf Minecal Resoarces Tomparny,
Albuguerque, BY; University of New Mexico,
Albuquerque, NY

Mineralogy and Geochempistry of RXariano Lake
Ycanfue Deposit, Smith Lake Districet, Fev Mexico.
AADG Bulletin 63(0):6%2. (1979, April)

The wariano Lake uranium Aepozit is locatad on
the west side nf the Seith Lake distrirt of
the Grants mineral helt., fMineralization is
ragtrictsd to a hasal arkxosric sandstonn of the
Scashy Basin Member of the (Juraasic) Yorcison
formation. Thiz zandstaonr, called *the pPoison
ranyon sandztone (econcmic wsaqe), conaises of

The uranium content in the Upper Jarassic
black bitusinous argillites >f the West
Siberian plate vas detersined from gassa-ray
logs taken fros wsore than 200 vells drilled
during the exploratios for petroleum and
natural gas. The logs were analyzed
quantitatively and the results vere confirmed
ty lusinescence analysis for uranivs. The
sedinentary beds studied vecte mainly dack-gray
and black, slightly calcareous, platy
argillites cich in organic matter (up to 10
peccent). Abandance of phosphatizzd fish
cesains indicated tha argillites had been
deposited in a sarine basin. Sapropel derivel
fros plankton is the major cosponent Of the
organic matter. Pyrite was abandant in the
argillites, occurring as sicroscopic globules
ard segregations. The relatively high
radioactivity of the black argillites is
mainly related to their uranius content. The
highest nranium concentrations were found in
the argillites with the highest content of
organic matter. The thorius zantent ranged
fros S to 10 ppm and there wvas aleost no
increase in the black arjillites. The content
of sobila, leachable ucanium in the argillites
did not exceed 2 ppm, with the rese occurting
in a relatively insoluble form bound to
organic matter and phosphatizad fich cepains.
According to the lusinescence analysis, fish
bones contained between 1000 and 3000 ppw
uranius anc fish zcalegs averaged 200 pps
uranius. The aranivw accuwulatel in the hlack
arqgillites during their deposition as a result
of abundance of organic wattar in the
sedisents and conditions favorable for the
precipitation of uranius fros the water.
Reducing conditions crtnatead by the genecatjon
of hydrogen sulfide in the Adeeper part >f the
basin played an isportant role in the
precipitation of uranfium {ros the seas water,
{Ju7)
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Plcman, I.I., Acadeay of Sciemces, Iastitste of
Geology and Geophysics, Siberias Divisior,
sovosibirsk, OSSR

Drasiws Costeat in the Upper Jurassic Black
argillites of the Sest Siterias Plate as a
Criterion cf Geockesical Corditious of
Sedinentation. Ge¢-cheaistry Intermational
8(S):7V6-721. (1971)

In this paper geockesical 4ata from
oceanographical investigations are used im
recoastrecting the geochesistry of the Upper
Jurassic Bazhet~v Forasstion in West Siberia.
The Barheaov Pormatiorn is a series of black
argillites charscterizel by a high (3-18
percent) sspropelic carbos and pyrite (1-15
percest) centeats. Ursmisa conteat tamges
fror 1 X 10(E-3) percert to 7 X 10 (E-3)
percent; averages for other rocks of the
region are less than S T W (E-3) percent.
There is a pronoesced correlation between
orgasic carbon aad uramiss, vhich is aot fomml
ia the carbor-rich rocks of lover-piddle
Jarrassic aad Cretsceoss age in the area.
Th/9 ratios are gererally less thax 71 for the
black argillites, 2-3 o more for the other
sedinentnry rocks. The geockeaical
characteristics of the Bazhenov argillites are
very siaflar to those cf sodern Black Sea
sedisnerts fros the hydrogen sulfide zone,
which are also eariched ia sapropelic carcbon,
salfor, end wranies, amd in wkich the ™/0
catio is less than 1 {oceanic sediments have
Th/U ratios of 8-25), is concleded that the
Upper Jurassic argillites or the West Siberian
plate were depicted in a esxinic basin. (LKH)

<122>

Polyakov, A.I., and G.A. Fot, V.I. Vernasdskiil
Tastitete of Geochenistry amd Analyticsl
Chenistry, Roscow, USSR

pistribation of Thorius Asong the Nimerals of
Sepheline Syemites of the Lovozero Hassif.
Geochemistry Intermational 2(1):87-58. (1965)

Chesical anslyses for Th in mineral separates,
ssterial-balance calcvlations,
astoradiographic stedies, and leaching
expeciseats shoved thorism in all minerals
separated fros the nepheline syenites of the
Lovozero massif. There vere tvo types of
coaceatrations of the thorius is these rocks:
(1) in accessory ainerals, sech as loparite
and eudislyte, crystallized during the
sagaatic stage; and (2) in ssbaicroscopic
segregations of late forsed sinersls and in
dispersions in the essentizl sinersls. The
thories occurriag in tese ssbaicroscopic
inclesions and ia the essentisl minerals in
easily lesched out with g 2 percent soletion
of assonism oxslate. Thorism Aisperzed in the
essential sinerals does not appesr to enter
their crystal strectures. [n the early stages
of a crystallizing aslt, it is possible for
thorios to be withdravn, in which case, it
substitutes for the rate earths in the
structeres of loparite, eudinlyte, and
rinkolits ia ortites and lujavrites. TIf the
thoriss is not vichdram eorly in the bistory
of the selt, it say accusnlate in the resisoal
negns and pass into the s0lid phase duting the
late postmagsatic stege of crystallization.

In this case, it is bomd in subsicroscopic
inclusions of radiosctive minerals. (JN7)

<123

Polyakov, A.I., and O.?. Sohocnov, V.I.
Yeraadskii Tastituete of Seochesistry aad
Analytical Chesistry, lascow, FSSB

staniun, Thories and Potassiss in tke volcaaic
Pocks of Icelazd. Seochesistry Iaterzational
1215):20~27. (197S5)

The distribatior of sranies, thociam, azl
potassisa in Feogeme-2waternsacy volcanic rocks
of Icelaad waz iavestigited by gamsa-ray
spectrosetry. The ralioelessantr coateat of the
Tertiacy plateas basalts of Iceland
corresponded to the contest of the
radioelement ix the glatfors basalts. The
younq rift basalts ape characterized by
considerable variatios in c:c contemt of
radicelenants: the alka.i olivise basalts are
—ick in these elements, hilr tholeli:rtes have
lower wrasjies, thoriem, and pirtassi:a costeats
tkan the oceasic tholeiites. “ae comtest of
sranies, thocisa, amd potassiew in the
HBolocene basalts of Icelaad is inversely °
proportiosal to the wlsae of basaltic selts
froms vhich they crystallized. Bantle rocks
are the source of the radioceleaents. The
coatest of radioelesents in the .
basalt-rhyolite saries depesds on the alkali
conteat in the selt. Accemslatios of
radioelesents ia the felsic Fiffereatiates
corresponds to saparatios of 5-1) percect of
the rhyolite entectic. There is sigmificamt
positive correlation amoag the radioelesents
ard betveen thea and silica. (JYV)

<128>

Polyakov, A.I., and B.P. Volynets, Vv.I.
VYernadskif Institste of Geochemistry and
Analytical Chesistry, Xoscow, USSR

Distribetion of Thorium in a Series of Vlerabasic
Rlkalic Bocks of the Kola Pesiasslas.
Geochesistry 5:30€-353. (1961)

Thirty-two detersinations of thoriws ia rocks
and mirnerals of three co-sagsatic sltrabasic
alkalic sassifs of the Xola peniassls vere
done by the fon exchamge-colocrisetric sethods.
It wvas foend that the thories content ia the
rocks of the sltrabasic alkalic series vas
telatively high as cospared with the mormal
basic and uvltrabasic rocks. The thociem
content is a siangle srries of sltrabdbasic
slkalic rocks iacreased ia the course >f
sagmatic diffarentiation, paralleling za
increasiag coatent of & mnumber of other
lithophilic elesents. The highest
concentratios of thories vas foend to form
docing the pegsatitic and pnesmatolytic
stages. The coatent of the thories in the
accessory sinerals fros sltrabasic alkalic
rocks vas closely relatel to the total coatemt
of this elesent ia the rocks. T thorius
content in the ultrabasic alkalic series of
focks nay serve as a geochesical imdicator of
the detres of sagsatic diffecentiation. (JAT)
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= ] <25 5 to 186,000 ppt in water. Sysbol plots

: Porritt, R.E.J., and S.J. Bome shoving areal distridbatios of wraniem and
custlative fregquency plots of wrasius
conceatrations in grosad water, streas Water,
and streas sedimeat are preseated. Tadular
data for each site include teaperature;
alkalinity: coadectivity; pH:; dissolwed
oxygen; Eh; sulfate, nfitrate aand phosphate
iouns; amsnonia; site descriptors; and analyses
for 27 suppleseatary elesents in sedisent.
(Aath) {PAG)

Determination of Uraniuas in Ores by Radiometric
Assay. Amlytical Chemistry of Uranies and
Thorium, Proceedings of a Sysposies, Lecas
Beights, Sidmey, Australia, Bay 7-8, 1970.
Australiaa Atomic Energy Coasission, Sidmey, (pp.
2. +2.12), 102 pp. (1970)

Beta and gasma radiatioms emitted by the
naturally-occurricg radionuclides are only
stitable for radiometric assay. The
beta-gassa sethod and games spectrometry are <128>

the smost suitable for rostine detersination of Rafalsky, B.P.
the sraniem content of ore. The beta-gamna
sethod estisates the umaniuve froa the beta
activity emitted by the decay chain between U
238 and RA 226. If thoriem is presemt its
contribation is astomatically sllowed for bet
the method does ot correct for significant
activity contribsted by other isotopes.  The Genevg, Svitzerland, Septesber 1-13, 1958, .
ganma spectrometric method directly indicates United Fatioas, New York, ‘(pp. 823-888), 883 pp.
the state of radioactive ejeilibrium, and {1958

corrects for any disequilibrium observed
between U 238 aad Ra 226. The sethod reveals -

The zxperinnnl Iavestigation of the Conlitions
of Uraniua Traasport and Deposition by
gydrothersal Solations. Peaceful Uses of Atomic
Eoergy, Vol. 2, Servey Of ‘Rav Baterial Besosrces, -
Proceedings of the 2ud Intersaticnal Coaferemce,

Experiamental data obtained from this

the presence of thorium ard cas allow for its
contribution to the -assay. Interfering
activities from other jsotopes can 2lso be
identified. Of the two sethods due gamma
spectrometric method has a greater precision

investigation confirsed the possibilicy.of th
sransport of hexavalent uraniuz by
hydrotherual solstions and its deposition as
resslt of the reduction process. The
solebilities of its compoands are high enough
to provide for its intensive aigratioa under

and lover detectior limit. - (Pi1G)
: - hydrothersal conditions. It has also been
, _proved that, at elevanted temperatwres and
126> pressuras, uranius is reduced by ferross fron
prcice, ¥., R.B. Perguson, and E.I. Bascoa, and bivalent sclfur present in natsral
Savannah River Laboratory, Antlytical Chemistry sinerals or in solution. 1In addition, it was
Division, aiken, SC ascertained that an alkaline sedies is less
favorable for reduction thas an acid one. The
data available do not yet make it possible to
drav a conclesion that coasiderable deposits
of original uranivs cres could be formed by
the reduction and precipitatjion of wranius
froe alkaline solutions. On the conmtrary, the
rate of reduction is safficiently bigh in acid
sedius over a2 vide range of pH values. It
should be stressed that in noaerd>es
experiments for the redaction of uranius, mo
vigible nodules of pitchblende vere observed
on apy occasisu. Crystals of uraninite or
amorphous precipitates, aovever, did form. Of
considerable interes\. vas the fact that
pitchblende is often found in close-
agsociation vith salfides. Trhis is regarded
ay an evidence of sisaltaneoss deposition of
the sinerals, These facts leal to a
conclusion that, in hydrothermai s3lations,
_urapiuva has heen tcansported in fts
tetravalent fora, for based on the resslts of
the experiscnts, it can hardly be assumed that
the uranyl ion could exist in solotions
together with the sulfaer anion., Pucthermore,
it shoald be noted that signs of
oxjdation-reduction raactions ace indicated
very poorly in a nusber of dJdeposits. ‘“any
<127 deposits are characterized by relativeiy large
fcice, V., R.B. Perguson, and E.I. Baucos, asouncs of sulfides in pitchblende vefns.
Savannah Piver Laboratory, Analytical Chesistry This helps in concluding that uranius couvld
pivisfion, Aiken, SC ceadily go into sclutions where sulfides werge
precipitated. 1In all probability this case
also concerns the solution and transportation
of principally tetravalent ucanivs, Thus s
fusber of signs indicate that dacing the
forsation of at least somq ore veins, graniom
Sas sigrated in tha tetravalent state under
hydrothermal conditions. In addition, it
should be admittad that the uyp-to-date concept
of the hexavslent fnors of unranius transport
holds especially true of soat depozits. (JIMT)

SRL fydrogeochemical and Streaa Sediment
Reconnaissance - Rav Data Release IIT -
Orientation Study in the Williassport,
Pennsylvania, Area. GJIBY-S53(76); DPST-T76-181-3;
78 pp. (1976, Septeabher)

Data is presented for 65 surface sites and 67
gronnd vater sites in the Willjamsport
gus.dtangle other than the Sonestown 7 1/2°
qvadrangle. Datas is also presented for 38
sicface sites and 23 ground-vater sites in the

- - ‘spestown 7 1/2' quadrangle. ~aiuiar data for

: eas’y site include alkalinity; .onductivity;

tempersture; pH; dissolved oxygen; Bh;
selfate, nitrate, and phosphate fons; ammonia;
site descriptors; and analyses for
supp.irentary elesents. (PAG)

bata from the Sonestown 7 1/2' quadrangle may
duplicate data presented Lty A.¥, Pose, %.L.
Keith, and N.H. Suhr in "Geochemical Drainage
Sarveys for Ucanium: 3Saspling and Analytical
flethods Bases on Trial Surveys in Pennsylvania,”
GJO-1685~1 and GJBI-28 (76).

SRL Hydrogeochesical and Stream Sedisent
Reconnaissance - Rav Data Release IV-crientation
Study in the Kings Mountain, North Carolina,
Area. GJBX-66(76); DEST-T6-141-4; 84 -pp. (1976,
¥ovesher)

Finety-pine gsurface gites and ninaty-six
ground-vater sites wvere samples over an
A00~square-nile area, franium concentrations
ranqged from 2 to 154 ppe in sediment and froe
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Raglagsd, P.C., G.K. Billimgs, and J.A.S. Aaas,
Yice Sniversity, Roastos, TI; Uaiversity of North
Carolins, Chapel HilI, 3C

Chenical Practiomation and its Relatioaship to
the Distribation of Thoriem and Sraaies in a
Zoned Cramite Batrkolith. Geochimica et
Ccu'locu.-ia Acta 31:17-33. (V96T

Najor elesent asd radicmetric amslyses were
pectoried on 79 sasples from the Enchanted
Bock Batholith, Llano Uplift, Texss. The
sajor element data are in agreemest with
earlier vork that the bBatholith fs snot zomed
i the classical mamnerx, fros more safic rocks

“‘along the margiss to maore felsic ia the core,

bet rather in & sore cosplex faskion.
evidence is offered to suggest that the sajgma

fractionated before and/or during esplacesest

rather tham after. Amcaaloesly high sraninms
and thoriss valeues cas be correlsted with the
presence of allanite and abundant sphene,
whereas the decrease in sraniem contest with
fiacressing fractionatios say be a resslt of
increasisgly effective oxidative processes
deriag mageatic crystallizatios. Thus the
distribstion of thoriss aild sraniss vithis thc
batholith:is controlled by secoadary, rather
thaz prisary pmm @auth)

<130>
Richardsom, K.)., Rice u-innity. Pepartseat of
Geology, Hoastoa, TX -

Thorium, Uranjiws, and Potassius in the Conway
Scanite, Ve Hampshire, The Nateral Radiation
Bavironsent, J.A.S. Adans and ¥V.E. lowvder (2ds.).
University of Chicago Press, Chicago, IL, (pp-
39-50), 1069 pp. (1968}

The Coavay granite is the sost ertensive and
one of the youngest intrusive nesbers of the
Lower Jeutassic White Bcustain series is Wew
Raspshire. Am intensive stedy of this body
has been carried ost gs part of research
ssbcontracted by Oak 2idge Fational Laboratory
to Rice University coscerning the recovery of
Th fros coasmson rocks. Gasma-ray Th analyses
fros the Conway graanite, . Osceola gramite,
and froe associated syenite and prophyritic
qaartz syenite yielded nean concentcations of
56 pps, %3 pps, 23 pps, aod 12 ppe,
respectively., Th is log-normally distribated
in the Convay grarite; thus it may be
considered a low-grade Th resource containing
sbost 3 millfon toms of Th per hundred feet of
depth in the White Nowntain Batholith.
Oranfum content of the grasite is
approxisately 12-16 pps; K ke in the range of
3.5-5 perceat TL and O concentrations appesc
to exkibit a wyrll-defined linear relatioaship
throaghout the sost of the body, Outcrop
sasples fall belov this, sujgestion U has been
lost via veathering., Bo definite Th-U
relationstip vas obserwed ian one core, and
this say be the resuglt of redistributior of
elesents at a later basic dike intresion (tae
core feils vithin 30 feet of the 4ike
throughost most of its length). The ssne core
shoved & 15 percent deficiency of U 238 to O
238 in the opper 15 feet; in all other samples
7 23a and U 238 vere in equilibrius. The
sajor radioactive accessory sinerals
indentified by x-ray diffraction vere
sllanite, huttonite, thorite, amnd Ticron. The
range of activiey of "huttonite” grains
observed in the Convay granite indicates
extensive {sosorphiss erists betvean huttonite
and ssnozite., vVariadle alphs activity of
zicron and thorite fros qrain to grain ves
also noted., Tha distribetion of U snd Th {n
the Convey granite, based on sutorsdiogrephic,
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<129

alpha-particle, and Jmusa-tray spectrosetric
detersinatioas, is: allanite - 7 perceat Th,
2 pexcent U: hettomite - 28 percest Th, 12
percent ; thorite - 37 perceat Th, 9 percent
@; zircom - 1 percent Th, 9 perceat §;
dispersed or unkaowt phases - 9 percemt Th, 5P
percent 3. ({(LEkW)

<131
Rosberger, S.B., Colorado School of Rines,

‘Daparteeat of Geology, Goldea, O

Eydrothersal Traasport aad Deposition of Oranies,
and the Origin of Yeia Oranise Deposits.
Proceedings of the Joist lanmal Svetiag of the
Geological issocfation of Camada, the
Hineralogical Association of Csrada, and the
Geological Society of Aserica, coroats, Omtario,
October 22-26, 1978. 7The Geological Society of
ll.t:.l:l. Bowlder, Colorado, (p. 883), 531 pp.
(1978}

The stabilfities of varioss agmecas srasiss
cosplexes are evaluatad at sp 0 330 degrens °
using available thersodysasic data. The
distribution of agesous sraniewx species are
plotted as a fenction of pH and log oxygen
fagacity to determine the cosplexes
respoasible for the traasport, and the
sechanises for deposition, of uraniws in
natital hydrothersal systeas. FEhen these

Ttesslts are coasidered elong vwith the
hydrothermal alterat-os amd mimeral
assesblages observed ia vels sranisz Jdeposits,
the following coaclssions are reached: 1)
Carbonate cosplexes becose less iaportant at
elevated tespecatures asd are not sigpificant
in the transport of eraniss in Lydrotsersal
systess. 2) Ia deposits contsining fleorine,
sranyl flsoride cosplexzes are most fuportant

in sraniom ttansport. 3) Chloride cospelxing
iz not significant even vhere chloride
activities exceed 1. &) Tnder certain
cocditions phosphate cosplaxing say be
isportant in transporting ursaiuwa. 5) The
soludbility of pitchbdlesde Jdecreases as
temperatore increases, and therefore coolisg’
is not an adegoate sechasiss for depositioan.
6) OUranive is deposited by an iscreased in pE
or a decrease in actlvity of cosplexing
anfons. These changes say occor as a result
of reaction vith wall rocks, doiling and loss
of solatile cosponents, or wixing with groenmd
waters. 7T) Oxidatfocn of iron ir wall rocks
may be aun effect of, rather tham a cause for,
srsnius precipitation. 98) PitcChblende carn
precipitate onder conditions shere pyrite or
hesatlite are s*able, or vhere iron is modile,
resuolting in the bleacning of wall rocks.
{Auth)

<132>
Foprels, R.T., J.A. Schleicher, and H.S. Van
Bortwick, Kansas %eoloqgicsal Sarvey, lLawrence, KS

Composition of Sose Uraniuve-Bearing Phosphste
Bodules fros Kansas Shales, Kansas Geological
Survey Balletin 102, Parct 3, (pp. 98-10W). (195))

Detailed anslyses of uranios-besring phosphato
nodules fros 11 localities (o eastern Kansas
are teportod. Seven Penssylvanian shsles vere
sampled. Graphs shoving relstionships between
phosphate content and several coastitzents,
incleding urenios, ate presented. Cosbined
evidence sugjests thst the nodules consist of
collophane snd dahllite vith varying sixtores
of lepurities, prisarily gnartz end clay. The
aversge cosposition of the 1! saeples ves 30.2
percant 2305, 0.097 peccent 7308, g0d 3.2
percant fluorine. (Asth)
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Sessell, §.L., Stanolisd 0il and Gas Cowxdaay,
Tulxa, OK

The Total Sasma Bay Activity of Sedisentary Rocks
as Yndicavd by Ceiger Comtex Detersimtions.
Seophysics 10(2):180-276. (V98S5, April)

€eiger counter detersimtions of the sansa my
isteasity of 510 vock saples bhave dDesn made
to fetersine the average radiocactivity amsd
fregquency distribation of radicactivities of
the varioss types of sellmentacy rocks. The
cesults, ezpressed ia wmits of gassa my
inteasity, shos tiat lisestoaes, sandstones
and dolomites are of relatively los
radicactivity, shales wuch higher, amd Dlack
bituxinces shales highest of all. The mew
data on the gamas radiatios of tie sedisents
sdy be ssed to isprove the iaterpretation of
radjosctivity logs and to deternine the valwe
of surface ralicactivity sstveys. (Asth)

cizny ;

Bydell, B.S., and E. Sonatti, Guiversity of
slani, Rosentiel School of Barine and Atsospheric
science, Riani, L S <

Franfus 48 Subnarine Seta’iiferc.s Leposits.
Geochinica et Cosmochimlca Aot~ 37, T™ -1557-2565.
(1973, pecesder)

Nydtota~tmal ssbe.rise setalliferous deposits,
cosson i1 a.i.. of ocean floor with high heat
flow, Juserally contais adost 10 pps aranise
as an order of mageitesde. The U-238/8-238
ratio is ia the mafority of cases close to
that of segvater; only is & fev cases is it
anosalossly bigh. Anmossloss U-238/U0~-238
catios are cowpled with lcs 0 concentrations.
These data ste explained by a sodel vhere
thernal vater (esssntially heated seawater) is
its seb-bottos circslation often ix able to
leach sranfus froa the bDamltic oceanic crest;
fn fact, these thersal vaters may in sose
casex lose sreniss. ®hea leaching of urapies
fros the basalt does take place (prodbably
dsring the shallov stages of the sub-bottos
circulation) the resslting anossloss
0-238/0-238 ratioc can te praserved in the
hyérothernal deposit oaly if eiximg with
"servater™ sraniue is frevented. (Asth)

<135

Rye, D.E., and R.7. R0y, ®ale University,
Depactasent of Geology and Geophysics, Wew Raven,
CT; Purdes Oniversity, Departsest of Ceoscliences,
Ssst Lafayette, 1¥

The Distcibetion of Thoriws, Ocasiss, and
Potaasics ia Archesn Crasites fros Fortheastecn
fisnesota. Asericas Josrssl of Science

278 (3):358-378, (1978, Rarch)

The srasles, thorics, e=d potassies
distribstions in 2700 aillion year old
granitic rocks fros morthess Ninnesota vere
- investigated via gamms-ray spectosetry. 4
cosparison of the Giuats Ringe and Versmilicn
sessif revealed thst the ¥orsilion sassif is
bigher in sll rasdicelesents, incleding
potassiss, vithin the plotonic phase thas is
the Giants Rasge. 7This is consistant vith,
bat sot proof of, the Versilion and Giants
Ranges having foresed in a plate tectosic type
rogise vith the Yersilios sassif haviag formed
facther fros the plste Doundary thanm the
Glants Pange. The highest conCsntratioan sw’
l1acgest veristions of thories sad sranise
occsr in both the Yersilios and Gisnts Renge
La rocks of the sisises welt cospositios.
Orzanius loss in the Vermilion gramite
appscently occsrced as the resslt of leaching
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by late sagmatic fluids and mot as the reselc
of veathering. Ewves vhea the rocks of a
particelar cosplex have diverse arigiss the
Th, U, and K data sees to behawe fs a

tic way. 7he asthors believe this is
becasse thocriss aad sraaius cosceatraticas are
low in alsost all rocks forssd by prisary
sageatic processses, regardless.of potassias
coatent. Por thoriue asd sranies
coacentrations to be high thn vock asst have
undergose & coscestratics process. 1Ia the
case of the sortheasters Simmesota rocks, the
nost effective concentratios process vas the
attaisnent end sajintesance of a graafite
ainisen selt cospositice by partial selting of
grayvackes. The set cressult is that whes
thorien and wraciss are plotted agafnst
potassius, there is a drasatic iacrease s
thorizm and uranigs at the sazisss potassiua
conteat of the cesplex. (JWT)

<136> .
Sschdev, S.C., Culf Research sad Developsent
Cospany, Pittsbergh, PA-

tisorslogical and Geochemical Zomatios Across
Roll-Type Uranium Deposits - Sarisnc Lake Type.
B0PG Dulletin 63(8):698. (1979, april)

The siseralogy aad chesistry of samples from
the cores obtaited across Racfiano orebady wers
detersined and ssed to develop exploration
tools for roll-tvpe srasiss deposits.
Prelinfinary interpretations regardiag the
physicochenical coaditions of ore deposition
watre sade o the basis of pacagesstic
relatioss. The host sasdstoass are confised
betveen the bDantomitic rock emits, amd costais
scattered intercalatioas of detrital
sostesorillonitic saterial is the fora of clay
galls, strisgers, and leases derived from
these bentonites. Awthigenic clay sisersls
idestified i» the host rocks inclede cellslar
nostsorillomite, platy chlorite, sad
pxeedohensgonal "books” of kaoliaite. The
callslar sontsorilloaite is coacestratd ia the
oxidized zone 2ad appears to have forwed prior
to ore deposition. Msthiqesic chlorite is
nost absndant s the ore zone and hss forped
at the expense of cellslar somtsorillosite:
its formatioa is isterpreted to be related to
the ore-forsing processes. Kaoliskte ia -
sandstones is the last clay simeral to fors,
and is enriched in the teduced zose. Calcits,
considered typical of sech deposits, is foend
to be lacking is this ogebody. Iron-titaisius
oxides and their alterstios prodscts are the
sost shundant heavy-minernl species in the
host rocks. Is additios to anstase asd
retile, the alterstion prodects inclede
hesatite in the oxidized sone and pyrite in
the oce and redeced zones. Carbomaceoss
nsterial istrodsced later {sto the potestial
Orte IDne appears to have been respoasible for
the decosposition of Pe-Ti oxides and
forsstion of pyrite. The oxidatios of pyrite
by sinerslizing solstioss, ressltiag £is
tedsction sad sabsequest deposition of
ecanisn, is indicated by the paragesetic
telationship. The positive correlatios
betvesn orgasic carbos and scanius ssggests
that carbopacsoss satecial also scted as a
teductant for srasjus. A discrisismant
analysis sss ren using the chemical data to
distisgsish the geochesical zowes (oxidised,
ore, asd reduced). Of the 15 variadles ssed
is this analysis, it vas deternised that the
three zones cosld be separated using osly six
varisbles (Th, O, ¥, 2i, 74, asd Es). The
discrininast fesctions thes forseleted cosld
pousibly be wsed to classify wakaovs sssples
io the eres stedied. (leth)
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Sackatt, W.B.

Geochenical Beahavier of Stanius and Thoriem
Series Beclides~imwal Progress Repoct
(1978-1975). ONO-3852-20: ~ONY-T750503~25; Pourth
Satioasl Sysposimm o Radicecology, Proceediags
of a Sysposimms, Cocrwallis, OR, Nay ¥2-18, 3975,
12 pp. (W975)

Sata citad ia last yesr's annsal Ceport
indicating 50 perceat wmrIe Na 228 presamt is
the Gulf of Bexico thas found by Kaufman, et
al. (1973) is heing rechecked. ¥a 226 has
been deternined on several brines sasples froe
Celf of Nexic: oil production aress;
prelinisary Ra 228 valwmx for two of thea are
1812 plns or aises 87 dpn/1 sad 1053 plus or
sines 67 dpu/l. The discherge of prodectios
wises casaot accoust for sore thak abogt 10
pecceat of the differesce betwess 1972 and
1968 Ra 228 ceacestraticas. It was therefors
decided not to continee brine sgssurements in
relation to a Rs budgat. Freshwster inpets of
2a have bean deternined to be wegligible,
based on Texas State Pepsrtesest of Bealth
secveys. Data vas collected in July, 1975, on
2 tramsect actoss the contiaental shelf amd
isto the Culf, incledisg sanples for vertical.
%a profiles. %a 225, W 22¢, ¥» 222, and CHS-
wslees vill be used to detersine the sagsitude
and rates of advection of coastal waters into
the Gslf. Other crevises are piamned for
October and Yebrmary. 1 ssbesersible psaping
systes bas been built in conjeactioa with
m-fiber/Ra saspling. This systes is a
significant aldvancesent in % saspling. The
stady of 22 and U is liveatock feed
seoplesents aad phosphate fertilizers has been
coapleted. The 2% feed sepplesents analyzed
fall fsto tvo groaps: the first averages 7]
percent of the equilibrisa Ra 22F valwes, thz
second has Ra 226 values avuraging only abont
7 percent of equilibries. Prom the first
groep, it vas possible to identify three

- sosyces: PROPOS, a deflosrisated phosphate
sapnsfactured by the Olin Co., and VAP-SC and
YAU-PC, two mineral supplesencs psnsfactured
by Vit-i-Way, Inc., ssisg PROPOS extensively
in their sansfactsre. PROPOS is believed to
be a sajor parest phosphate sowrce. Parent
phosphate paterial for the second g-osp of
ssoples has not been fduatified; it is
siggested that sonocalcies and dicalcios
phosphates are the parent materisl. The U and
Ba coatents in phorphate feed suiplenments,
alehoegh high in z0me cases, is sot a
pocential hazard to hesmans. ({LKB)

<13%>
Saucier, A.E.

Tertiary Oxidation in Westvater Canyon Nember of
Sorrison formation. AAPG Bulletir 63(8) :69s.
(1979, April)

Rematitic oxidation in the Westwater Canyon
fResber of the Forrison Formation extends along
the ootcrop from the Pipeline faalt noctheast
of Gallap, Wev Wexico, to the San Mateo fault
north of Grants, Wew Mexico. The hematitic
sandstons forss a broad lobe in the subsurface
to a depth of 730 & (2,800 fe), The down-4ip
#dge arcs eastvard fros northeast Charch Rock
throuwgh Crownpoint, 814 southeastward to the
vest edge of the Ambrosia Lake district. The
red sandstone is hordeied on the downdip side
by & band of liaonitic oxidatjon vhich
fnterfingers vith reduced sandstonas

<3N

basfissard. The lisomitic oxidatios focas a
relatively sarrow baml 2loxg the north and
vest sides of the hematitic lobe, bdat expands
progressively oa the east and southeust. Feak
-linonitic oxidation, as indicated by the
absence of pyrite aad a bleacked to fiaiat
yellowish-gray color, apresars to extead fros
the Sas Hateo faslt eastwacrd asdec Houst
Taylot to the Rio Puerco. The hemstitic
oxidation is epigenetic and iz believed to ke
of late Riocene to early Plioceme age. The
linomitic oxidatios folloss the preseat
grovadsvatar flov psttars amd probably dates
fros late Pliocene to recent. The oxidation
pattetus are importast ia sranius exploratioan
because the hesatitic area is esseatially
barren, whereas the lisonitic areas contals -
ore deposits which are is the process of being
destroyed by oxidation. (Auth)

asthor is & consmltant in Mlbequergee, BN
C

<13

Serehrennikov, ¥.5., and 1.6. Waksisova,
Institute of the Geology of Ore Deposits,
Petrography, BEineralogy, amd Seochemistry,
Acadesy of Sciences of the USSR, Woscow, USSR

The Deposition Bechanisw of Uranius fros 3ineral
Waters Containing CO2. Geochesistry
Iaternstional 13{S5):167-173. (7976)

The sranius distravrtions in carbonated waters
and travertines are discussed. The uranius
contenst in the traveitine shows a direct

" correlation with that in the vater.
Pission-fragsent radiography indicates that
the uranium is almost uniforsly distribeted in
tte carbonates. Uranies is taken gp by
travertine as a resslt ot co-precipitation
with sorption on carbonates vhich are produced
on sccount of the shift in the eguilibriem in
carbonated vater conseqeent on gas loss.
Wonstoichiosetry in "he carbonates can be esed
to desonstrate genetic relationships *»
carbonated water, and also as a basis for
evaluating such uranies deposits. (Auth)

<180>
Serikov, Yo.Z., Academy of Sciences, Tuostitute of
Petroleus and Gas Industry, Roscow, USSR

knomalous Padioactivity of Clays. Seochesistry
5:%53%-53¢, (1963)

AR fnvestigation of the radiosctivity >f clays
from 4cill holes in the Khadus Porsatiorn in
the Caocasuys-Crisers region shoved that Zognes
of anomalous radioactivity comeasined 1?2 to 20
ppe uranisgs, along vith norsal asourns of
potassium and thorium. The ungsually high
concentration of ursnias (six cises that of
norpal clays) cesults fros specific
physicociemical conditions during
sadisentation. The enviroament of d:position
of the radjiocactive Khadus sediments vas
tedycing and Lighly saline, and both organic
satter and oranius sccemslatal ynder the sasc
corditions. Oranium say have baen depogsited
along vith cartonates as calcaredsus clays are
sore radioactive than noreal clays.

{Aoth) {IT)
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(413533
Sharp, R.%., Jr., _and P.L. Aanodt, 08 Alasos
scieatific Laboratory, Los Alasos, W1

HEydroyeochepical and Streas Sedimeat Survey of
the Sationsl Uramies Resowce Evaluatioa Project,
October — Decesber 1975. LA-63a6-PR;
GJIBY-38({76); 85 pp- (1976, Mey)

The third vorking gearter of tke Los Alamos
Scientific Laboratory mtional 9ramiua
®esoarce Evalsation {Eydrogeochesmical and
Strean Sedimest Survey) Project has been
devoted to continwed plarcaiag activities,
developing standardized field procedures,
final testing and selectioa of field
equipment, and -procuressat of sufficiest
saterials and equipaert to complete field work
plaaned for the resainder of PY7?76. Amalytical
techriques and equipsent contisse to be .
developed, with esphasis on rapid, accerate
processing using flworisetry and astosated
delayed-pestron cosatimg. Coaputetized data
bandling and evalustion systess have been
developed and inmplesented. Pield sampling in
Sew Bexico, Colorado, asd Alaska bas provided
several thousand water and sediment samples,
and their nal.yses are neu-ing coapletion.
fAnth) - ‘

<I8D>.
Shilts, U 8., aud C.l_.,t_!lnhth. Carada
Geological Ssrvey, Ottava, Omtario, Camada; -
Oniversity of Massachasetts, Depu'unt of
Geology, Asherst, Hi

Rnomzloss Uramiua Concentratioss in Till Borth of
Baker Lake, District of Keewatin. Geological
Sersey of Canada Paper 77-113, Report of
Activities, Purt B, (pp. 291-292), 350 pp. (197N
Samples of Pleistoceme till und till-derived
sediments fros the vicinity of the Feewatin
Ice pDivide near Baker lske, District of
Keewatin, dorthwest Territories, Canada, have
been found to contain asnomslously high
concentrations of 0, as well as Zn and Ho, in
the less than 2u fraction. Host of the
sanples are till, bet those froa the vicinity
of khitehilles Lake asd the west end of Baker
Lake appesar to represent sarine sedisents or
sarine~-revorked till. Anosalous values are
cosfined almost exclusively to the ares east
of Thelon River and north of Baker Lake.
Tills in the ares generzlly contain sora rPe
than those outside the area. Concentrations
range as high as 130 pps U and 28 pps Mo.
Zxplanations proposed for the high values sre:
1) derivation from rocks intrudiang or forsing
the Archasean basemeat mnsapped
fluoorite-beacing granites or syenites), 2)
derivation frow presently unknown U-bearing
beds in the Aphebian gumrtzites, stc., or 3)
anomslies may be caused by enhanced cation
exchange capacity due to some mineralogical
difference in the till (wnlikely becauss of
non-encickmaent of Cu, Wi, Co, Pb, Bn, and Cd,
wkich vould be expected in such & case). The
asthors favor the second bypothesis; two
gossans near Aphebian guartzite cutcrops in
the area vere found to be enriched in mo.
sisiler quartzites are knovn to be associated
with U~minerslizatioa in the Amer Lake ares
ard elsevhere in the Aser Lake ares and
elsevhere in Keevatin. The pattern of
anomalies may represent a cosplex dlspersal
train and possibly several sources. (LKH)

38

<I183>
Sidoreako, G.i., All-Unionr Scieatific losutcl
Institete of Bconomic Biserals, Noscow, USSR

I~Ray Iavestigatioss of Watsral Ixides of
Uraaius. Geocheaistry 3:26-50. (1958)

It bas Dbeen astablished that the Ca¥2 type
structure is the only crystalline fors ina
whick urasius oxides occur is mature. 0As the
tetravaleat araniua oxide is oxidized iato
hexavaleat uranies, the gize of the elesestary
cell of the oxide changes. The character of
depeadencs of the eslementary oxide cell os the
degres of its oxidatios state is expressed by
the valwe of the kydroges coefficieat “x=». It
‘was fourd that the chief resson for the
ditfesivity of the diffraction lines of the
x-ray patterns of highly oxidized pitchbleades
and sooty pitchblende is dwe to the high .
degree of their dispersivity which ‘increases
as the sineral is further natsrally exidiced.
The stedy of thess transforsations which the
nateral uranies oxides underyo is the process
of their oxidation amd iguition in the air has
shosn that their initial crystslline strectere
is sore stable thas the strectere of the
synthes:ved srsniss oxildes asd that the course
of phase trassforpitions differs from the
course of the lattcr. Among the igaitioa
prodects of the pinemm}l wrasiem oxides a new
phase, nased phase Y, wis detected.

(Auth) (J8T)

<188>
Seicrmov, V..

Oranius and Thories in Iguecas Rocks of Westersn
Transbaikaliys. Geocbesistry 11:1115-1122,
(1962)

Dats on the distcibution of uranise and
thoriem ia the Lower Paleczoic asd Nesozoic
ijneocus rocks of the modbile zone of ceatral
Western Transbaikaliys are susaarized im this
article. In all but ome of the sagsatic
phases and cosplexes investigated, uranius and
thorium tend to be sost abundant in the
younger siliceous and alkslic differestiates.
As the content of radioactive elesents
increases, the TH/U ratio tends to increase,
although in cose cosplexes the last
differentiates contain less radjoactive
e¢lesents and have a lower Th/0 catio than
earlier differentiates. The last
differentiates are also richest in flsorite,
and cause sore hydrothersal alteration. It is
probable that sateration of the .sagmas with
volatile components noticeably facreas~l the
role of sobile uranius anld reactivity of the
Bagsa. (JBT)
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<185 - ’
Sayslov, A.A., All-Snios Ceologic Research
Institute, Lesingred, 9552

Radioactive Zlemeats in Igueoss Rocks of Borthera
Kazakhstan.  Geochemistry 3:2¢8-258. (1959)

Radiocactive elessat coucentrations were
. deterained for fatr—-lw asl ef usive igmeous
rocks of Borthera Kazakkstan. It sas fownd
that there ves a gradsal iscrease is
redicactive eleneats and ian the TH/¥ ratio ic
the yowager rocks, up to the emd of the
iaterwediate stages. TIn the Iate stage rocks,
there was & decrease ia the radicective
elenents and fn the Th/0 ratio. The
phezosenoe or esrichmest of radjioceleassnts in
the croofs of iatresive bodies was note? ir
only owe massif, and it vas apparestly forwed
in ax esvirommest of imteass tectonic
activity. The sbsence of araziss balos i»
host focks, as sell ss the sarichkeent of
radiocactive elesents in the ceatral psrts of
the asssifs, irdicates probebly a certain .
downvard sigraviea of wanies and possidly
also of thociua during coolizg of the plutomic
body. Later oa there ms 3 migratios of
cadioelenents into the wpper korizoas, -
concurrent vith the eatry of granitoflds of the
secoad intrusive phase and of dibes. (33T

<186>

Sosayajela, B.L.K., and E.D. Goldberqg, Iniversity
of Califormia, Depsctaent of Parth Scieaces,
Scripps Institetion of Ocemunography, La Jolla, CA

Thorivwe and Oranism Isotopes in Sewceis:. and
Sediments. Parth and Planetary Science Leiters
1:192-106. (1966)

Thorius concentrations in three open Pacific
Ocean water sasples had valees of » x 10 (2-10)
qrass/liter. These coucestratioss vere
sinilar to those previously measured in the
Atlantic., Padiocactive disequilibrium exists
betvesn the diszolved forss of Th-228 and
"h-232 and the dissolved, exceszs ansapported
Th-228 is appacently istroduced by the inpat
>f Pa-228 from the particslate phases
<ontafiniag Th-232. The Th-230/Th-232 ratios
is seavater are similar to those taken fros
the socrface sediments in the same area.

D1’ ferences is Th-~230/Th~-232 ratios in bdarite
a1 foraminifera extracted froes the sase
levels in sediments are seggestive of
gifferences in the tatio between sewrface ard
deep ocean wvaters. (Awth) (JNT)

<187>
Spalding, R.P., Texas K § A Miversity, College
Station, X

The Contemporacy Geochenistry of Jraniome in the
Gulf of Mexico Distributiw Province. PR.D.
Thesis: 253 pp. (1972)

The Gulf of Nexico> Distributive Province ix
cosposed of a sedisent source ares of
2,130,000 square siles, & distridution systes
of 99,370 wiles of rivers, and a depositions)
ares (the Galf of Rexico) vith sn aces of
618,000 sgoare siles. The Golf of HNexico
teceives runoff fros sore than half the area
of Rexico snd tvo-thirds the aces of the
Onited States, resulting in an addition of aa
estisated 775 million tons of detritasl
saterial and 208 pillicn tons of dissolved
s0lids yearly. The Uniced States Galf of

<13%>

Bexics Bistribetive Provizce bas the
distinctioas of being owe of the mOSC
agricelterally adwvanced cregioas 27 the wvorll.
As & result, it has teed specswlated that the
high comcentration of wrasiam in civers
drainisg the sgricel taral cejises was Jae to
tke dissolutios of phosphate fertilizer. 2
sajor portion of the Tesearch 2escrided fc
this thesis has Deen devoted to ascertainieg
vkether or 2ot the asesaloasly kijh wraziuwz
concentratioes iz costemporacy 2caizage izto
the Galf of %xico 30, ix fact, have sach ar-
orfgin. . A3ditions) investigations cospleted
ins the cosrse of this work iacleded che
isotopic anayses of eragins in -he salicity
gradient of selected civers, the seasoaal
azalysis of solebdle eramiss z2d plasphate in
the Frazos ard Bavascia %ivers, isozopic
sragise and phosphate 2malyses ia estuaries
within apatite minizg regioms, 2 baseline
stedy of wranies i3 Eraros Piver ocqamises,
thke assesspent of rivers flasing throegh kigk
sranivs-deating strata, the effects of
insposadsents ox solslle sr=ziva coscestrations
iz rivers, aralyses of scaniwm iz varioss rocx
types and the faveatigactlion of sranfies
couceatrat fors in phosphated detecgests and
feed supplesents. (JI1)

<1a8>
Starik, X.%., L.Y. Atvashcook, and A.Y. Eryloy,
¥.6. Kklopia Badies Iastitete, lLezingrad, JSSS

Lusicescent Detecaf iatians of Ocrnias ia 2icks
and Minerals. Zeochesistry 3:773-F776. (1956)

The prezence of sost eleseats 22l cospiands iz
small coaceatratioas does aot affect the
eranise lusirescencs ia ¥a¥. This sakes '
possible to determire urasioe guactitatively
in rocks and sireral:= ussally coatainicg
wranies not less thas 10 ppm withoat its
prelisicacy fsolation, wsing tke 2ile=ion of
these rocks and aigerals in the flax. Besides
perc BaP, its sixteures with ¥3%307, KOH,
522003, K2C03, and KX2S207 say bte ased a3
flexes. The adpissible lisic sa¥ catio> with
theze (laxes has bees Jetersinel. The
lusinezcent sethod withost preliaisary
chenical treatment kas Deen 1sed for sratiss
determination in rocks (grazite, lisestore,
coal, and clay) in the prisary race forasiczg
sinerals (quartz, fellspar, calcite,
sascovite, biotite, dolosice, azd phosphorite}
and in some accessory siamersls (zircon,
sphene, apatite, allanite, sonazite, flaorite,
garaet, retile, volfrasite, and scheelite).
The dilotion of the (lux 1oes pot excred 1:30
for rocks which shov & minisas of leversizatle
sraniss content of 15 ppe. The reguired
dilutions are ctather differeat for Aifferest
sinerals; however, only sisgle ones stov a
sranfes costeat exceeding n x 10 (2-5) ¢/g.
This sethod say be of greater swss with
sinersls »ith a high srasice content.

(Path) (INT)
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<189>
sctacik, I.B., asd L.B. Kolyadis, Vv.GC. nloph
madfun XIastitwte, Leningrad, USSR

The Occwerresce of Urazisa in Ocean Bater.
Ceockenistry 3:205-256. (1957)

The adsorption oa glass, catiomite or
aniomite, the slirafiltration and
electropboresis of hexasvalent sranies in ocean
sater and solstiens comtainiag 2-50 z 10 ({E-6)
and 0.1 g §/1 vere studied. It was foend that
. when the coatent of carbomate iom in ocean
water exceeds a x VO (B-6) (pR gremter than
7.5, pCO2=S x 10 (P-8) atm) wraniwm exists ia
ocean water i the forw of (RO2{TOI)IN
cosplex. In this state, it is iscapable of
passing [ato the bottonm sediments ia
sigunificaat apounts. When the conteat of the
carbonate ioa in ocean water is less than n x
SO{E-6)F (pR less thas 7.5, pCO2=S x 10 (E-8)
ate), sraniss exists in ocean water iu the-
forn of the products of hyirolysis absorbed o
silica-bearrng colloidal mrticles. It is
deposited on the ocean dottos at the rate
deternined by the rate of sedimsatation of
these particles. At Bk values lower tham
approxisstely 0.1 ¥, smaius ia ocean water
say be redsced to the tetravaleat state and
very quickly pass into bottos sediseats. (347

<150>
Seacik, I.E., 3.2, Ratmer, B.). Paswick, .nd r.L.
Giszbury

Beteraination of Plutoniue-Uranius Retio in
Pitchblende. Geochemistry 2:170-176. (1957

Pletosiea 239 wvas isolated from 2 kg of
pitchblende. The chesical yield of the
pletoaius wasx 33.3 percesat amd it was showm
that the ratio of pleutonius 239 to sranies in
the pitchblende iavestigated as 2.0 ples or
sinus 0.3 x T0(E-11). (Asth)

<153>

Ssltankhodzhayev, A.W. . A.I. Spiridomov, V.G.
Tysinskiy, and R.35. Taneyev, Acsdeay of Sciences,
Tnstitete of Bydrogeology amd Bnginmesriog
Geology, Ozbek, 0SSR

soseqgeilibrien Uraniom is Grosnd Waters of the
Tasbkeat Artesian Basian. Soviet Aydrology:
Selected Papers (3) :205-2¢7. (V1970)

An analysis of 0 233/U 238 ratios ir 22
grosadeater sasples frcs the Tashkent Artesisn
Bssin allovs the bazia to be divided into
three zones - I infiltration zome, IV
transitional zone, and III Jeep circulstion
zone. 7Tone I occupies the feeding area and
adjacent regions, has s U 238/0 238 ratio of
2-2.5 (average 2.1), a® aversge B 2
conceatratios of 0.93, and is chsrscterized by
active vater exchange. Zone II lies at the
basin mergins, has a O 233/0 238 ratio of
2.6-1.3 (average 1.9), and average N 2 valve
of 1.00, awnd is characterized by slov water
flov, 1Zone I1I occepies the center of the
besis, has the slovest water flov snd the
lowest B 233/U 328 cratios (¥.2-1.8, average
1.6) ; average R 2 concentration is 1.02,
These data shov s negative correlation betveen
0 238/0 238 and age, and positive correlations
of U 238/0 238 with & 2 concentration and
coefficiest of vater sigration. (LKN)

&0

<152>
Syromyataikov, N.C., Acalemy of Scieaces,
Ipstitste of Geological Sciences, Kazak, OSSR

Iaterrhase Isotopic Bxchange of § 238 l‘d o 238.
GCeochenistry 3:320-327. (1960)

A sethod of experimental iavestiqation of
interchase isotopic exchange of uraniwa 238
and 238 wvas propossd and the first data
obtaiaed. 1 relatiomship vas estadlished
between the isotopic exchange and the
solubility of uranius coapounds of the solid
phase. The isotopic exchamge occurs, first,
at the erpease of interaction hetween the
solution and the easily soledle part of
uratium ia the solid phase. The half exchange
period is directly proportiomal to the
conceatration of sramniss in the liguid phase
sad iaversely propor tional to the
coacentration of the sasily soleble sraaira jn
the s0l1id phase. -(JBT)

<153>
Szabo, B.J., USES, Denver, CO

Oranius-Series Systematics is Wateral #steriesls
fros the Fevport Airea, Oregomn. USGS Professionsl
Paper 800-C, (pp. C19%-C201), 20V pp. (1972)

Apalysis of sramies, thorius, and protactiss
isotopes in recent aml fossil vood apd kelp
sasples fros the Wewport ares, Oregos,
indfcate that migration of these radioelements
bas been exteasive. BDecasse of this, such
.aterizl is wasuitable ucanism-series dating.
The analytical data fros a shell saaple fros
the same area showed evidence of recent
uranios asgisilation, wvhich coatributed only
to & nivnisus age estimate. (Aeth)
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Szalay, S., asd 3. Samsoni - Tanner, A.B., B.2. %oxhas, and P.B. Seaftle,
. USCS, Bestos, YA
: Iavestigsation of the Leaching of ¥ranies fros
Ccrusked Zageatic Reck. Geochesistry Assay foc Uranies amd Besssresext of
nututuu} 6(N:613-622. (1969 oisequilibrions By Seans of High-Rescletiss

T I SRS I

e S W S e xﬁfe&"*zn;;uw: !

Conditions of eranies leackiang froe creshed
granite, andesite, gadiro, aad basalt sasples
fros various localities were investigatsd by
labocatory experiseats. Tt was observed that
the sran‘ss coatent of crushed grauite
exhibits as amocmalously grenter solability
than the ather rocks testel. The smanims
coatent of vaters s caatact with reock
detritus was found to be more of aw isdicatios
of the avouat of leschable eranisa than that
of the existeacs of s Mghly concestrated,
hidden srsnies vein. Ncoesxding te the
asthors® resslts, the fisal equilibries
coacestration of sxraniwe In waters is coutact
with crexbed rock is established within 3 to S
hosrs. Bs & Tesult of this, the exasisation
of watsr sasples provides inforsation owly
coscerniag the insediate vicinity of the water
wvithin the last ) to S hoars. Umasniss say
become enriched over a lemnger period of tise
in fime-grained soils of & costimoes supply
of water vith a high sranien coatent free
deeper wranies rick zowes occers, ism adlition
to adeqmte swcface evaporatios. Eecawse of
the adsorption capecity of sediments, the
sovesent of the ¥02+2 jous is hisdered watil
the ndsocption capacity is at lesst pertislly
saterated. Due to the adsorptios effect, the
nigratioa of the scanyl focs is significastly
slower thaz that of the water, bst after a
seitably long period of time, it will appesr
is surfsce layers also. 7This explajins the
forsation of awreoles with locally higk
sranion concentrations which may be coasidered
an indication of the establishment of
equilibriwe at a larger scale. {JRT)

Casss-Ray Betebole Soades. USES Circslar 753;
Short Papers of the 0S5 Gpological Sexvey
Srasiun-Yhorius Sysposiews, V977, J.A. Caspbell
(R2.), top. SE&5TH, 75 gp. (V97T

Iz-keole assay Aas bem dsae br phssurmsent of
gasua radiatios since the early days of
sranies ezplecation. Decasse detectecrs msed
are sost sexsitive to the aeclides far down
the decay cain of the sraniww asd thecries
series, radicsctive disequilibriem ox
sigaificant conceatratieas of thories ressit
is assay ermrocs that cas be sigeificust.
GCassa-ray detecters mde of gerwsnien are
capeble of reselving sest of the msweress
I-Tays asd gassa rays, amd is principle, they
cak seasure stasies directliy, withosut regazd
to the state of radionctive eguilibries.
Teluctance to sse these high-resoletiem
detectors fa the fisld hes resulited bacsese
they are expmasive, mquime sophisticated
electronics sad data redectios, and wsst be
cuoled te ligeliiZ-nitregen temperatere for
operation. Eighk-reselstion gamma-tay
spectronetry is esigee Decasse it offers anm ia
sits sethod of detercining tas state of
equilibrivs iz the ¥-238 and ¥-235 “eries by
sisultancous seasuceee 1ts ssiag s single
detector. Of the six isotopes or gresps
capable of isdependest behavior gver
geologically ispectant periois of tiwe, five
cas be evalusted vnashigeously by at lesst ose
yassa tay: the resalsiag ene, Ra-226, can be
evaleated if a correction is sade for $-235.
(£0.24]

<155>
Sz0o9by, I.R., amd L. Kisk, Laval University,

. Departsent of Physics, Quebec, Canada: Sinerazl
Deposits Service, Department of Fatural
Resosrces, Quebec, Canada

Detersination of ®adicactive Disequilibries in
Ucanive-Bearing Rocks. Casadian Josrnal of RZarth
sciences 15¢1):33-a8, (1978, Jansary)

A method is presented to detersine the
radio-egeilibriva of the wraniss-actinies
series in rock sasples by lov energy photon
spectroscopy. The equilibcium patters is
indicated Dby the relative abundance of the
isotopes U-238, Pa-231, 22-226, R2-222, and
Pb-290. Por vhole rock anzlysis mo eladarate
sanple preparation is meeded and the
stasurenents can be performed in the ficld.
on chesically separsted material, the
sranjen~-238, -23%, nad -238 ratio cam slso bc
deternined by the sethol. A practical table
for rtadicactive rock amiysis, listing intense
phbotons below 250 keV emergy, is also
f{acluded, Reassresents on sranive-besring
rocks indicate that tadiocactive disequlilidriss
is connon, especially in near serface
speciments. This shoold De takenr into
consideration in calcelating eguivelent
uranion (eU) valwes from scintillosetric
sesscresents, aad f(» imterpreting anomalies by
cadon geochenistry. The deduced isotopic
ratios can be used for age detervinatios and
to sonitor industrial earichaent of
stanion-23S., (JIAT)
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Tass0a, -.V., lcadesy of Sciexces, Institete of
Seochesisty, Siberian Divisioa

seaschenical Jebavior of Sare *leveats Duriag
Crystallizatioa as? Yiffereatiatios of Sraattic
*agmas. Secchkesistry Intecnatiocal &:1%67-1375.
(186N

Is gramitic rocks, tiere are tway tealenzies ia
che bekavior of tace elssents: {1}
crystallochesical dispersios axd {2) resideal
cosceatratioe. The distribatios of tia rare
elements is &etecrzized Dy the Size o0f the
gramitoi! intresive, its depthk of focrwmatio:z,
azd cospositioz. Iztresives say be clas<iljel
as abvssal, mesabdvssal, and hypadbysszl wick
hig: asd low wolatile conteats. The
2istridbation of racte elesents ic abyssal
Batholitks ic regulated primacily bty
< crystallizarise diffecextiatioe, resultirg ic
2 cousiderable 2ifferesce ir tke comcextratioa
of rare elemests ir the exres: smesbers nf tke
2ifferentiave: secies. In mesabtyssal
tatholithks, formed at stallow Jeptks ir a
tectozically aciive eaviraese:xt,
diffecestiatios is inhibite2 xad
crystallochenical dispearsion plavs thke
2osinaat role is the rare element
4istribetion. Hypalysml iatrasives with low
volatile coatents are weskly differeatiatel,
and the difference iz e caztent of rare
elesrres in the sarly am late diffecestiates
is ssall. cCrystaliochemical 2ispersion is the
pretoninart factor i3 the 2isvridz2cion 57 ohe
rare elesencs. Iz ERypadyssal istrusives with
kigh volatile comstents anl stecp presswre
gradients, the elewents wit: a strong afficivy
Zor volatiles becose cocoectratel it the late
differentiazes. CIryscallization
- differentiazior is inhibitel ia tite istrasives
2f this tvpe, Lalt legasming of the deeper
pacts of iztresive, especially dering the late
saomatic arn? early post-magsatic stages,
‘Tesslts ir iatensive migration of the rare
elewernts. Concenzcaticn of a teasder of rare
elessats (incleding qrazius) 1z tie apjerc
parts of the iztrusives is cXarc: cteriszic, and
lispersion of their coatearr . 15 ta 2) times
greater than in thke :ypzbyssal! frtrusives with
Yov coateat of volatiles., (JET)

<IEBD

Te-arinow, A.T., S.I. Zykov, and 2. v, Bilikavs,
¥.I. Vernalskii I[nstitete of Geockesistry and
Paalytical Chesistry, Hoscov, 7SSE

Detersination of the Age of Selimentary %ocks by
the Lesd-Uranism Method. CGCeochemistry 2:288-200.
(1963)

Detersimation of the lend isotopic ratios ia
srasivs-bearing sedisents after the sepsratioa
of decrital sinerals allows Zor the dating of
the tise of sedisentation of sedisentary rocks
by the lead-sranjua sethod. HRsong the sost
satisfactory satarials for ssck age
detersisations are sranise-teacing ssuifides,
apatites, snd the sicaceoss cesent of
sandstones and coegloserates. Application of
this method in thtee regions of the Soviet
Taion shoved that the deposition of Atchena
stcata occerred ia mech more ancient tises and
occepied a greater tise isterval thas
seggested by the I-iAr ages seassred on micas
and shales fros the sase tocks. The
scconslation of the Krivoi Rog series covecred
a4 peciod between 2600 sad 1900 sillion years
vith sost of the sedisents being deposited
between 2300 sad 1900 williom years ago. (JAT)

<15%>
Terovskii, S.D., Acalesy of Sciemces, Gerlogical
Izstitate, Yicgizia, OSS®

Geockewistry of ¥ and Th-Distzidetiae of
Tadioactive Zlewents in Intrusive ZTacks of
Sortherr Xirgizia. Seockesistry 2: 333-215.
(155

Igueons rcocks of dif fareat tectoao-majmatic
epocks of Cf the same apoch, bet of majzsatic
stages 2ifferent in age is nocthers Firgizia
differ ssbstantially in cheic wramiem asd
tkoriua coateats. Istrusive racks of Variscae
" tectoro-mgmatic epock, as cosparel to sisilar
rocks of Taledasiaa axd even alder sagsatic
coaplexes are characterized By iacreased
scanise acd cthorius contemts, vith thociss
predoninanting over wramise. T7The character of
quagtitacive liscridetion azd quaztitative
tatios of wratiss acd thociss iz magmatic
cosplexes to Liffeceat tectond-ssgmatic epichs
iz northkera Kirgizia shows tae :xistezce of am
inlepeclent protosagmtic sowrce daring eack
epack, whick is chacacterized by specific an2
peceliar geochesical charactecistic, which
later were inkerited by all the derivatives
separated from it dwring its evoletionary
developeest. These gecalarities of wrasims
azd thorisa distribetion in Jifferent sagmatic
cosplexes & e the at of & single,
general sagmatic chaiver. BRagsatic
Qiffereaciation of thorieas and srasimm
exhibits a marked similacicy is the bekavior
of tha tve ¢leseats. Tthe salises accamslation
of kotk elemsnts took place i the fimnl
petrockesical {acidics, sletra-acidic, aad
alkalic) differeatiaves. EHowewer, there are
soue defisice priacipal differezces iz ctheir
bebavior, wvhich condition the geochemical
differesces bDetveen these tvo elesents ever as
early as dering tie mgaatic stzje and sore s>
2uring the postzagsstic processes. These
diffecences coisist iz that sranius
accusslates ia the final Sifferestiates in
larger amosats thaa thorius dee to its greates
sobility. The espicrical! regslarity ia the
wracise affigity tovard pot2ssiss-trick sageas,
ac? of thoriss toward sostly sodic sagaas is
not always degonstrated. In definmite
phArsico-chesical conditions (mostly the
ts aad position of volatile

cospoaents) thorisa and sranises coscemtrate in
exsentially potassic sagsas. Worthera
Kirgizia is a type locality ia this respect.
(84241
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Yioe, J.0., and E.B. Towxrtelot, ©S6S, Yestoa, VA

Srochesical Yavestigatioans of Sose Black Shales
and Associated Pecks. USGS Pslletim 1318-31; 8)
. 1%y

e distribution of chemicrl elewents in nime
sets of sasples of black shales =ad associat~d
cocks vere emasined stastistically te lesmn
vhich elesents accoepany the sajoc
cock-fersing cosstituests, sect as detrital
ainerzls, carbonate siwerals, asd ocrgmaic
satter. The recks saspled ranqe in a¢e fros
Precasician te Bocene mad in eaviresaest of
deposition from cegesswmciiml te carbomate
Iske. Equivaleat uraniss ceatests were
datecuined in three sasple sets; eae esch frum
the Shares Siciags Besiter of the Pierre Shale
and the wpper part of the Fiobrzra Formation,
e Eagle Pori Shale eod Bada CLimestose, and a
casaped sguivalent to the Bealth (7) Porsatios.
The sramiss ceatents rmeed frow less than
9.087 percest ts 0.903 pexceat. Tke asthor
believes that the sere scbile elements -
chronion, colalt, cepper, lesd, solybdenen,
sickel, silver, staniss, wsadiea, yttcies,
asd zisc -~ should be gives prisary
coasidsration in aay semrck for "setsl-rick™
black shale deposits becasse their wobility
say allew them te fern epigenetic deposits or
to be concentrated vith orgasic setter i»
coscentratioas higk eaceqgk to form ore—gqrate
deposits. (I79)

<i67>
vize, J.9., sad 2.9. Tosxrtelot, USES, Demver, OO

frelisinary Geochkenical and Petrographic Analysis
of Lower Bocese Pleival Saadstones in the 2o0cky
Toeatsis Pegion. WUyosisg Sasdscone, P.L. Eayert
2.}, froceedings of the 22th Pleld Confecence,
1979, TvWyomiag Ceological Associaction, Casper,
Y, (pp- 259-263), 2°2 pp. (1970)

i geochemical and petrographic stady of lower
Socene flevial sasdstones fn the Tocky
Byentain rejion was made o 2etarsiae their
average cospasitior and gaochesical history.
rros 1* basias of depositioa, 228 sasples vere
collected according to a candos sawpling plam.
e 228 sasples range fros highly arkesic
s»alstoces derived fros the Precastrias coce
teccain of the centcal 20cky Xouatsins to
calcagecas goirts sand seones lerivel frow
Paleozcic and Resazoic thrust sheets in
vastern Vvoning and Utgh. The gverage sajor
alezent co:zosition is (in percesnt) 5172,
73.%; AL292, A.0; rel203, 1.1; FeO, 0.82; %O,
1.3; Ca0, 5.5; Nal2o, V.9; K20, 1.9; 223, 2.7%;
ri32, 0.27; P0S, 0.08; En3, C.07; C32, 8.5,
tinor elesents detected include (ir ppm Ba,
<43; Co, 5.5; Cr, 22; Ca, 1; fa, V%: Wi, 12:
Sr, 2%; ¥V, 32; Ir, Y8Q; Th, T.8; 0, 2.8,

<168>

These valeas are cwelatively high for 11203,
520, ©2, Ga, St, ¥V, Bi, Pb, Co, and U, bat
low for Pa20), Rq0, . 3, ax2 La cowpared
with several estisates of the average
cesposition of sasdsteaes. Jeacly all samples
shov distisct chemical aad siseralogic changes
reswitiag fros diagemetic and, locally,
bpicotkernal aiteratioa. Aethigenic sisennls
izaclele carbogates, molites, soata_rillozice,
kaolinitw, sized-layer clays, and locally
epidote and asplhibole. Hany samples shkos
cotrosion of guartz aad silicste ainetals.
Norublende sas probakly presest ia the )
otiginal arkesic sedisents but kas siace bhen
disselved. Alkalise carbonate solatijeas
capudle of traaspectiag srasive vere probably
vespoasible for the alteratios obsecrwd ic
sany basins. 1 possible soucce for sach
waters 3 sowe basiaz is the (onsate waters
expelled fros the iztesrtosgeiry Grees %iver
formtion. [eth)

<162>
Walker, &.5., U555, Washimgtos, OC

Age of Urasise-Seariag Wwins is the Comtermicoes
Seited States. USES Professional Paper 455-8,
pp- 29-353. (V962)

Isotopic &ge detersir . loes as well as
geological iastecpretati.ns celated to age of
host tocks asd confining swructsces izlicate
that the dosinant age of sraniss
sireralizatioc ian weias in the contersiaoss
gzited Stites is Late Cretaceoss or Tectiargy.
Seposits of this age are videly 2istribuced
throeghowt the westermm Onited States and
iaclede virteally all the weias from which
significaat amosats of eramise ore have teer
prodeced or which costaia largs octe cesezves.
Other periols of sranies sineralizatisa in
veins ia the costerainoss United Staves are
?recasbrian, Paleozoic, and pissidly %esozoic
is age. Dosiaant periods of nranisa
sineralizatioa in other parts of the world
sees to He maianly Precasdriac sr P3leozoic in
age. ([Asth)

<163>
Weaver, P., G3lf 9il ZTcrporation, Taastoz, TX

A Theory of the Digtcibation >f %sxdiosscrivity in
fAacice Sedisentary ®ocks. Seaphysics
T(2)z192-199,. (1532, Rpril)

Gassa-ray seasicenents of sacine sediseatacy
tocks fndicate that is general the slover tie
tate of Zeposition the greater the
radioactivity, <he sost receat messuresercs
of the radiocacrivity of ses witer sajjest ar
increase witk lep.d, vhich iniicates a very
slov settlizg n?f ssall pacrticles. It is
believed chat a geologic tise-scale of
sedisentation cay be establistel, zabjacts ¢o
certafer cotrrectionz Jee to firstioa of
radioactive sinecals by orjyxaises. (latd)
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Yermolayev, 3.7_, A.P. Thidikova, aed V.A.
Tariaskiy, V.I. Versadskii Imtitete of
Geochesistry and inalytical Chesistry, Soscow,
S5

Transport of Srasius in Aquecss Solxtiocas isn the
rors of Coaplex Silicate Yons. GCeochemistry
2¢8):62%-68%,. (1%5)

Geder cectain costitiens wraniem say te
tcansgorted in nature In the form of an
‘aqueces solstios of a hydcoxy-sraayl-silicate
cosplex of the (TO208) @SIDI) type. The
bvdresilicate ioa may be coesidered either as
a grovp stabilizicg the hylrexysmanyl ios is
soletion or as a ligand of a wesk complax.
The perticle size of this cosplex is
iztersediate batwees that characleristic of
ionic soletions and of colloidal sespessicas
Jraxiea mijrates ie this fors in aearly
seqtral or weakly alkaline solutioms, at
teapecatzres o0 to 200 degress C, if the
coacestration of stroeg electrolytes in the
solution is relatively lov (aot higher thaz
their equilibrius comcestration sith the
eranyl and silicate iows). In carbtomate
soletioas the sranyl silicate cosplex is
decouposed and the ucaryl ifoa forss a
carbosate cosplex. (JI57)

<165>
Tecshov, V.%., Acadesny of Scieaces, Isstitste of
Geophysics, Jral Sciextific Cester, Sverllovsk,
BsSe

A Bethod of Zxasisisg the 3iffesios Paraseters of
tead in Uramius Binerals. Geochkesistry
International 1T7¢S):1099%- 1101, (197W)

B distillation method is usel to Jetersine the
diffasiom parasetersz of lead im wranmiss
sinerals. lead distillatios isotheras for
sraninites indicate that lead occeurs is two
differeat positions: dJdisordered and stadle
dosafins, which shosld be takem iste accomnt iz
calcelating the diffesion coefficient. (Auth)

<166>

Yes"kovz, 2. %., D.A, Yimeywv, and I.5. Hiseyeva,
Acadeny of Sciences, Iastitste of Nineralogy,
Geochesistry, snd Ccystal Chlesistcy of Rare
Zlements, Noscow, USSE

Uraasias and Thocrias im Alkalic %ocks of the
Orals. Seocheaistry 9:98%-138. (19%2)

The average thorics content {a nepheline
syenites of sost of the alkalic maszsifs
studied vas sistlar %o itz content in igneous
rocks in qeneral. Unlike thorius, hovever,
sranius is strongly concestrated in these
rocks and its average conteat is higher than
chat of granites., Typically, the thorius
content Lo alkslic rocks is higher than the
etanius content, but in the siaskites of the
Borsek-sat sassif this relation is ceversed.
The variations in the Th/U ratio ie slkalic
cocks are caused sainly by variations in the
eranius cortent vith the thorius content
cenaining fairly comstamt. A direct
cotrelation of the total uraniee and thorius
contents was found with the content of rare
eartk elepents, A less direct correlation was
fosad bDet veen the sus cf aranios and thorive
contents and the niobiue and zicconive
contents, (JU7)

<16
Tevseyeva, [.S., aad B.P. Pesina

Oxidatisn-Reductios Propecties of Sedisentary
Uraniua-Bearing Recks. GCeschesist
11:1093-109%6. (1% -

The oxidatim-redectiss (Eh} properties of
sediseataxry rocks are aneaq the aast isportaat
ical facters tespousible for the

prtecipitatioca asd conceatration of stasies
free grevad waters. Isvestijatios of the
oxidation-redection propecties of vecks as a
pacrt of cosplex Aydc ical iavestigaties
bresdeas the possibility of evaluating
sedisestary vecks as carctiers of sranius. The
%h of a series of sasples fros 2 ursaifereus
sandstose-shale fervation and 2 urarifeross
carbsaaceoes-carbonate forsation was seasured
by the E2Cr207-5250% aethed or by a
sodification of *his sethod using XExOA-NOH
solstions. The erasies and pyrite coatests
were fousd to be directly properctiomal to the
change of Zh. The greatest change ir Eh took
place ia rocks that cosatained ecgasnic satter.
The wraziss costest is lev despite 2 lacye
change in EZh if the perseability of the Tock
is low. This fact cafirss the eraniums is
epigenetic. (JET)
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Zentilli, 8., W.S. mitchell, K.A. Taylor, amd
?.7. Tayloc, Casada Geological Ssrvey, Ottawa,
Outacio, Canada; Dalhousie Univerwity, Departzeat
of Geclegy, Ealifax, Bova Scotia, Canada

Studfies of Distribution of Uranies in Selected
Ire Zavircumests ¥siang Wuclear Track Techmigees.
Geological Sexvey of Casads Paper 177-18, Repert
of ictivities, Tart 9, (pp. 1WI1-18I), 350 pp.
(25 204)

Over 350 bylk anslyses for 8 wete cartied ot
on nineral separates, whole-tock, and ore
sasples fros a variety of ore eavironserts in
Canadas. Polisked thinm sections of seweral
rocts asd ores were prepared for §-track
sapping. Prelisimary results are reported.
Snalyses of fleorites froe St. Lawrence,
sevfoundland found the hkighest ¥
concentrations (5.76 pge) in white, milky
fleorites at & veis wall iz contact with
granite coantaining 7.8 ppm @. At Gays River,
vova Scotfa, fleecites with 2.5% pps U were
obtaissd. Wo correlation between ¥
corcentratios and purple color or kydrocarbon
associa~ion was observel. Possible positive
correlations of § content with crystallization
tespereture vill be finvestigated using f1leid
inclusions. Amalyses of messive sylfide and
barite deposits foend 3-10 ppm § is ore
speciosas from the Baclean orebody, Bechans,
vevioundlasd, althoagh galesz or darite ores
are gemerally seck lover (0.00-0.07 ppe).
Associated volcasics vanged fros C.0° pps ©
{asygdular andesitic basalt) to 2.6 ppn O
(dacite rhyolite). Specimess fros the Bing
deposit, ZTasbler Hiae, Vevwfosndland, had up to
8.5 pps U; the schistose setavolcanic host ms
only 0.5 ppm U. Barites fros Ragmet Cove, i
Nova Scotia, rasge as follows: sassive white
bacrite - 0.03 ppu 9; yellow-strained bacite
with hydrocarbos-rick wdsles - 0.36 pps O;
tarite with erythrite ~ 2.17 ppw U; massive
orange barite - 13.57 pps U (U concentrated in
seall, eanidentified incleusioas)., Specisens of
basded sslpbides fros the site contained 1-2.6
pps 0. The Pb/Za deposits of Pine Point and
Polaris BRise, Worthwest Territories,
Sevfoundland Ziac, Daniel's Rarboar,
Tevfoundland, and Gays River, ¥ova Scotia
vielded values of 0.007 3.032 pp U for galens,
0.006-0.068 pps 0 for sphalecite, 0.775-1.068
Pps U for sarcasite, and 0.071-0.872 ppa U for
associated calcite and dolosite (2.838 - 3,835
pps at the ®olaris Rine); the host carbonates
coatain 0.9-2.3 pps 0. These resslts are .
being evaluated in relstion to geochesical and
geaetic considerations for Hississippi
Valley-type deposits. U conteat im a ssite of
16 sasples fros a felsic porphyritic pluton
associated with 8o aineralization at Deep
Cove, Bova Scotia, varles from 0.65 to 6.07
ppe U (average 2.76). HNighest values are §in
the groendsass of coarse porphyritic phases
and ia sineralized zones with phyllic
slteratios; values are lower in phases rich in
hydrothersal biotite, K-feldspar, guartz, and
solybdenite. (LKB)

85
<169>

<16%>

2hilvtsova, I.G., L.B. Karpova, G.A. Sidocesko,
and A.k. Valuyenn B

Foraatios of Betastable and Stable ®*odificatioas
of Iriginite by the Actioa of Uraniss-Beacirn;
Solutioas of Powellite. Geochesistry
Iaterzational 7(8) :688-692. (1970)

Acid (pB 3.15-3.75)} soletions of sranyl
mitrate containirg 0.1-1.0 percent sraniwa act
on systhet ic powelljite (Ca%008) wnder norsal
coaditioss to prodece a setastable
sodification of iriginite U02(AN>08)2 x IH20,
whose deposition tequires a considerable
excess of erasins over solybdenmus is the
solution. This setastable fore has propecties
interscdiate betwees those of iriginite and
calciss uranias smolybldate. Yitrate solations
contaiceing over ) perceat sranium act oa
synthetic povellite mader norsal conditions to
replace the powellite sphersliites by cleaps of
graiss with & cryptocrystallime structere.

The nev phase is statle irigimite, which
closely resesbles the mataral saterial.

(Beth) (I37)

<170>
Zhukova, A.%., Acadesy of Scieaces, Institute of
Geochkesistry and tineral ohysics, Kiev, USSH

Urazies Conteats of Precasbrian Porsations in the
Ukcaioian Shield. Geochesistry Internatiosal
10 (7-8) :730-938. (1978, July)

The srasise contents of igneows, sedimentary,
and setasorphic rocks fros different tectonic
settings ia the Ukrainian Shield ace
presented. The mean uranics content for these
tocks vas calcolated to be 3.7 pps. The
sagematic and ultrasetasorphic forsationsx on
the whole have higher wranfas contents (8.4
PPs) than the sedimentary and volcacnic
formations (3.1). The sean vraniem content
for the shield as a vhole is higher than that
for the Barth's crust. 7This is attributed vo
forsations dating fros the late orogenic and
postorogenic periods of the geosynclianal and
the platfors stages which are enriched in
erasjes. (JBT)
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Zhekova, A.%., I.A. BSergman, and G.V. Zhukov,
acadeny of Sciemces, Institute of Seocheaistry
»nd %iseral Physics, Fiev, §SS¥; V.I. Vernadskii
Institate of Geochemistry and Amalytical
Crenistry, %0scov, JSSR

pistribatioa of Uramiam in the Geological

fornations of the OUkraimiam Shield. Geochemistry

Tsternatioaal 12(3) :103-116,. (1975)

The uranius coatent of igmeoss,
setasedisentary, and setawolcanic forsztions
of the Okrairiam Shield was determined by

lasiarscence and ra2djiochesmical methods. There
vas little varir>ion id the uranies conteat in

the volcanic forsations and in smost cases it
does not excred S pps. The lovest gramies
coatests vwere characteristic of forsations

related to safic volcarise of the geosynclinal

stage. The uraniuz cobtent in the
setascrphosed volcanic rocks depended on the
cosposition ¢f the primssry rocks, and
iacreased froe pafic to felsic volcanics. 1In

the sedimentacy forsations, the lowest uraniam

concentrations were fouad in thke ferruginous
siliceoas rocks. In tbke irom-rich zones, the
eranius content ranged betveen ' and 1.3 pps,

wee in the schists ofter reached § to L.6 ppa.

The distribution of uranius in the
sedizentary iron deposits was detersined by
differences in the facies and composition of
the injitial sediments. Somewkhat higher
uraoise coateats characterized *he lower
terrijenous forsations of the orogemic stage

of developaent. In the lcser formation of the

Xrivoy 20q series the average uraniscs content
was 12.5 pps and increased regularly downvarl
ir the section. The increase vas partially
dependent on the graim size of the clastic
rocks, i.e., increasing fcos 5.2 ppm in
payllites to 15.6 ppa in the coarse-graired
basal rocks. The enrichment of the

cozrse-grained tocks in uranius is telieved to

be related to the presence of orgaric zmatter.
The <ontent of uranius in the sedimentary anid

s2dinentary~volcanic fcrmations vas controllel
by several factars. Scaetizes the content was

iue to the presence of felsic volcanics,
sosetises to the presence of organic satter,

az:238oryY ainerals, or the structwrat positian

of the forsation. (JYT)

<1

Zharavlier, 2.5., anl D.K. Osipov, Acadesy of
Sciences, Institate of Geology and Geophysics,
Siberian Division, Sovosibirsk, 9SS%

Uranies ia Bafic Socks of the Patyn and Bol®Shaya
Kul'Tayga Bassifs of Gommaya Shoriyas.
Geozhesist v 2(2) :308-312. (1965)

The average craaice coatest is the safic rocks
of the Patyn and Kul'-Tayga regions of Gormaya
Skoriya is 0.83 pps. I the process of
enplacement >f the mafic sassifs, the
cotcentrations of sranium decreased up to the
stage of formation of alkalic and silicic.
sariag the crystallizatiom o the alkalic amd
silicic rocks, there was a gradsal increase is
wrasies coatest, arl a2 saxisus vas reachad
doring the forsation of the dikes. There is
oo direct correlation between the contents of
potassige and scanies ia the rocks. Daring
the early stages of emplaceceat of the Patyn
qabbros, the content of potassius remsined
constant bst the conteat of uranies decreassed,
vhile in the later stages the conteat of
vraniscs increased but the content of potassisa
dec-eased mntil the complete lisappearance of
its oaly cacrrier, biotite. The priacipal
carrier of uraniam in thke safic rocks vas
plagioclaze, whkich generally contzirs mnost of
the asranivun present in the rock. In gramite
sassifs, the earlier rocks contain less
granise tbhan the later, bst in gabbro massifts,
tke earlier rocks ace richer in vraniuve than
the later. 1In both cases, plajioclase becomes
gradually enricked in uranies. The mafic
intresive rocks were not Pzlinjenetic and 3id
not obtain uranium from the pre-existing rocks
except by sechanical assizilation. Increase
in the copcentration of uraniam in the
enclosing rocks near the conteat depenied or
the degree of zetamorphiss. The strongest
encichsent occarred during the cejressive
hydrothermal setazorchiss. (J17)

<¥73>
Zhuravieva, Z.%., L.&. Begezrina, 2nd Ye.¥. Gulin

Geocheaistry of Bacer anl fidisastive Elements in
Apatite-%agnetite Ores in Alkali-Jivrabasic
Cosplexes. Geocheasistry Iaternatinnal
13(5):187-166. (1976)

Apatite-aagretite ores have the specific
elezent gssociation characteristic of the
accoppanying cacbonatites (Ta, Wb, O, Th, Zr,
7i); hatcherrolite, pyrochlocre, zitXelite, ant
tadleleyite are the sain concencrarcors of the
rare and radioactive elements, since they
contain 26-%6 ppegcent of rhe total amount irn
the rock., The rare and railisactive elesents
tehave similacly during the formation of
alkali ultrabasic cosplexes containing
carbonatites and also ones containirg
apatite~-zsagnetite ores., The latter ace
syacathonatite jeposits. There gare clise
corgesations between the rare ind radisactive
eleaents in tantalus-heacing apatite-magretite
ores coataining calcite ani 21so in the
cattonatites, which means that qamea
spectroantry can be used to aap ore wlies and
make capid measutements 2f ziobium ani
tartaluas cornternts of hedrocks, sasples, ard
dresging pcoducts. (Auth)
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<17TR>
Zieliaski, 2.A., US55, Denver, CJ

Jrasius Abepdances and Distcibatiom it Associated
Glassy and Crystzllige “hplites of cthe Western
Jnited States. Geolojic.l Scciety of Aserica
Salletin R9(3):809-3718. (Y978, Rarch)

The 2prundance and distribatior of mranius in
171 caits of thylitic lava and ash-flow tuff
of calc-alkalite aud trasitional composicion
were analyzed. 1All sasples case fros the -
vestern Onited States. Ths stady was
initiated in order to evaluate the potertvial
of rhyolitic glass as a soacrce of uranic-
ores. The sasples consisted of obsiliaas,
perlites, and feisites that ranged in age fros
Pleistocene to dOligqoceae. UOraniom
concentrations in the obsidians racged frow 5
to %6 pps, with the coexisting perlites having
identical (plas or mimes 5 percent) eraniuns
contents. This fact indicates that little or
no uranius is lost dering the hydration of
these glases. Pelsites, hovever, show eranius
depletion as high as 80 percent relative to
coexisting obsidiacs and perlites.

Cosbination of this data with the results of
earlier vork on peralkaline chyolites
indicates thal eranies depletion =eess to
increase vith age, with different rates of
depletion fros calc-alkaline (slowest) o
peralkaline (fastest) cospositions. Urariuem
distribtatioas is iskomogenous in felsiter.
Electron microprobe amalyses of the
teast-depleted felsites indicate that iranims
is associated vith concentrations of Pe-Ti-Bo
oxides or is in accospanying accessory
minerals. Secondary fe-%n oxiles iz oller,
lepleted felsites are uranius-bearinjg,
especially along fractwres or flo® layers.
Tranias oss fros fZelsites secess to be largely
controlled by low-temsperatsre solntiua ower
toag periods, with some precipitation ia
secondary phases. (Auth) (JUT)

<175>
Zielinski, B.A., K. R®. Ladvig, 2and D.A. Linisey,
0855, Denver, CO

S.aniua-Lead Apparent Ages of Uraniferouas
Secondary Silica as a Guile for Descridbing
Araniax Madility. 1S5S Circular 753; Shore
Papers of the US Geological Survey
Oraniim—Thoriums Sysposius, 1977, J.A. Casphell
(ed.y, (pp. 29-80), 7S pp. (197T)

Case stodies of cthe Shirley Basin in @yosing
and the Thosas Range in Ntah were preseited to
illustrate the ase of 0-Ph igotope systepatics
to investigate che tiaing of migration of

- uraniferous silica saturated solations. The
investigation vas based upon the assyaption
that the time of aranfus sobilization is
reflected in the 7-Pb apparent ages »of
secondarily precipitsted, uranifecous,
cryptocrystalline silica, Apparent ages of
secondsry i lica can be cospared vith 29es of
host rocks and nearby wranius deposits to
further describe the tising of wranium
sigration in a particelar aces. (377
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ZXPLORATION

<176>
State of Alaska, Departmest of Nataral Resources,
Division of Geological Ssrvey, College, AX

Sraeios Prospecting is Alaska. ilaska Geological
Survey inforsation Circular 8; S pp. (71968,
Yarch 7)

dsring the '950°s, a camsiderable amownt of
exploratioun sas dose by the APC asd by private
prospectors is ) laska. The vork sas aised
almost entirely at discoveriag iydrotherssl
deposits ia the old highland are: -.

toss-idans deposit, which was dixovered sear
Ketchikan by prospectors, wvas the only mine
found as a resuvlt of thix effort. The AZC
work comssisteld of testiag old prospects for
radfosctivity and of saspling of comceatrates
fros streas sedipests md placer deposits
belov sreas likely to coatais ore deposits.
The reswlts indicated that Southesstera Alaska
and "Ye Sevard Penisselz are the mosSt
favorable regions for frospectiag for
vein-type deposits. Strata-bowsd sraniss
deposits found is relatively fla -lying
deposits in poross perseable sediseatacy rocks
are the sost prodective source of srasies.
Ssch deposits are nost likely to occer "dows
streas” fros expossres of acid istrusive or
extrusive trocks (gramfites ot rhyolites). 1Is

Alaska, sach areas are sost likely to be fownd )

in the Cenozoic basias shich fors great
lovlands and possidly on the Arctic Slope.
Deposits wosld likely e found shere acid
igaeoss rocks are preseat over large aress of
the surrosnldiag hills fe.g. Vesterp Copper
Biver basia, RPagtern Swesitaa River valley, and
Scistol Bay ares). The likely host rocks :
votld be smasdstome or coagloserate of Tertisry
or possibly of Qeaterasry age asd the deposits
would be expected to occer vithis a fev tens
to hendreds of fest from the surface.

tocally, tbe higher beds in the great
Cretaceous congloaerats basins are mos-sarise
and younger tham nearby granites. Sose of
these beds say have been favorably sitested at
sose tise in their history to act av hast tock
for urasies deposits. The abasdance of
grasitic iatrusive rocks in Southesstern
Alaska, the Interior, and elsvhere in the
state suggests that prospecting of sech asress
for hydrothernal type deposits has
ceasossble chasce of swuccess. Direct seasing
of gassa rays £s ome of the priscipal seans of
detecting aranias deposits, but their lisited
range and penstration pover thcough 2 thinm
cover of Tock or water serioasly limits the
effectiveness of radiosetric surveying fros
air or grownd. Streas sedimeat and sofl
saapling offers a means of detecting araniue
deposits which sight be sissed by serizl
radiosetric surveying. Analyses of the
sedisent sanples would bDe sensitive down to a
fev ppe urasiss to detect all sscmalies. (JNT)

177>
Istarsstionsl Atosic Energy Agency, Vieana,
Agstris

fadiosstric Reportiag Netwnds and Cslibratios im
Oranisn Bxploration. IAEA Technical Reports
Secies Wo. 178; 57 pp. (1976

The radiosetric methods and calivretion
utilized in urasiue exploratior vte revieved
in this report, and the folloving
tecosnaniatioas are sade in order to
stasderdize these pethods: (1) A stesdardized
systes of reporting sll rediosetric
seasuresants, and & standardized sethod of
calibrating iastcusents used to wake sech
seasurensnts ars essential Lia order to
facrease the cosparadility aad consistency of

[ 2

- <176>

radiometric surveys amd establish a siaple
basis of jedging the siquificance 2f the
resuls. (2} Al]l tepaxts of radioeetric
measuressats shoald contain an adeguate
descriptioa of the sethods and fastreseatatios
used. (3 311 messurements of total
radiocactivity should be reported ir terus of &
nes asit, to be knovm as a amit ot
radicelesent concentration, abbrevitios sr,
which iz defined in terss of the isstreseat
Tespomse to one part per milliom erasiam ia
egeilidrien. (%) Where circuestances justify
the use of total cosnt assassrements tu
indicate the abuadance of a specific
tadioslepent, the abundance vill De expressed
it tecag of potassiss, equivalest sraniem
te0;, egeivaleat chorinn (eTh), in either per
cest or parts per sillion as appropriste. (5§
21] sessyrements sade Dy gamma-ray
spectromtcy shosld be reported in teras of
4ry veight radiocelesent abundance, thss
percest potassias (perceat K), parts per
willion equivalent smaiss (pps ¢U), parts per
millios eguivaleat thorius (pps eTh). (6} The
correlatioa betvesn cosat rate and
coscentrat{ios sad aay celevant correction
factors for each iastruseat shosld be .
deternined by the uae of standard calibration
sosrces of compositions and disessions
outlined in this paper, and faully repocted.
KIET)

<178>
Lavrence Livermoce lsboratory, Livermore, CA

Byirogeocheaical and Streas-Sedisent
Reconraissance Sarvey of the Batiomal Uranius
Resource Evaluation (BUREZ) Progras - Festers
Gajited States: (Quarterly Progress Report, .
October throsgh Decesber 1977, 5JI8X-71(78); 18
PP (1978, Bpril M)

Dering the guarter, October-Decesber 1977,
weather asd the death of a contractor stopped
foer field projects that were iam progress.
fevisits to these arves are plasped for the
spring. B 6500 sqasre kiloseter (2500 sguare
nile) recommalisssiice project is southera
Wevada was cospleted sad sits selsctioa and
plasning for three projects that sill cover
368,000 sgysare kilometers (65,000 sqguare
siles) i{n Bevada and Arizoms is.the spring and
sumper of 1970 wvas finished. Grosad water
prograss is Mevada, Acizosa, and ¥ashiagtos
are contizeing on schedule. Orientstion
sanpling in Idaho and Arizosas was cospletesd,
and plams for a southera Califorsia study
enrly next guarter vece finalized. Selisest
process ing coetractors pecforaed accepcably.
Bestron activation momlysis of costine sasples
began and wearly 1200 sasples were anslyzed.
Final rav-dats rfeports for two oriemtation
studiss in Bevada vere prepersd asd work begas
on three others, Competer codes vere vrittes
to provide interactiwe gesetations of
ssltiparaseter correlstion plots and tadles.
{Asth) (IB7)
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179>
Lavreace Livermocxe laboratory, Liversore, CA

Eyizrageovhesical and Streem-Sediment
Recosnaissance (ASSE) Serwey of the Natiosal
franiam Besource ®viluation (¥3RE) Progras -
Sestezn Onited States: Quacterly Frogress
Seport, Jely throagh September 1977.
GIBI-85(78): 13 pp. (1978, Janeaczy 20) -

Juring the quarter, July-Septesber, 1977,
ceconneissance saspling projects ie
wasbington, Idsho, and Bevada covecing 130,007
sqeare kiloseters were initiated. In
additios, Bendix Tield ¥sginmeering Corporstica
persosne) cOllected sediment snd serface vater
sasples from sajor portions 2f the three
profect area: coverity 1:5,000 sqeare
kiloseters in the aformentioned states and
Arizona. Oriectation stedies in east-cemtral
Tdaho (liaho Jasins) vere also imitiated ard
tke thicd and final phase of the Arizonma
otientation stady in the Skerra Amcha regior
was cospleted. Groundmster ssspling in the
sceat Sasis by Desert Pesearch Iastitmte (MRI)
continued on schedule, and mev grouadwater
saspling contracts were placed with Sashington
State University and the Oniversity of
_Arizona. Full-sgcale opuratioz of the mample
azalysis systens were delayed matil the cext
quarter by a susber of unexpected tardsate
reliabilicty frobless. Coaspgter codes and
eqsi seat Pecame availahle for preparing the

rard copy data tadbles, microfiche, statistical-

suew:ry plots, and sap overlays required for
caporeing. {Azth) (JUT)

<199>

Ssclear Techniques for %inei1sl Pxplocation and
Exploitations. COIP-691229; ®raceedings of a
fane]l, Krakow, Poland, Decesder £-12, 1963,
Taternatiocal Av0omi~< Ppnerqgy Ajercy, Yieana, 1R7
pp-  1197TH

Saclear technijues, which have hecome accepted
for tootine uge in the 5il indastry and ir
aTanias prospecting, are qaining wider
recoqnitior for applications in tke
exploration for arnd expliotation of thre wmorxe
conventional sjneral resowrces. The
Iaternational Acosic EZmergy Agemcy covered a
fanel in Xrakoe, Poland, fros Decester % to
12, 1969 on Naclear Techunigues arnd Tineral
Resources in the Developing Tountries to
reviev the oressnt status and to identify
those techriques sost suitable for adoprior by
daveloping ccuntries. A sgmmary of the finds
3f this Parel is presented in this
proceedings, %together with individoal
coatributions prepared fror the workinjy papers
oresente? Ly the payel sasters, (JA™)

?iva of the fif{teer. papars presented in this
panel groceedings have been slstriacted and are
listed saeparately.

50

<18
Cak "idge Gaseous Diffasioa ®leat, Oak %ilge, T

Eydrogeochenical aad Streas Sediseat
Recoasaissance Basic Data for Enid ITHS
Quadrangle, Oklakoma. GIBX-7({T%); £/32-118;: 138
pp- (1978, Decesber 8}

Grousdwater data indicate thar the sost
prosising arex for poteatfial ascanies
miineralizatiod occers in the western part of
the geuadrangle. Bocks in this area belong to
tae Permian Gacber Saadstome and Benpessey
Growp. Hany areas of high-srasiwe
coaceatratiot also occar in the wvest-ceatral
part of the guadrangle in rocks af the Permian
age Selliagtoa Pocrsation. The rssociated
elesents indicate thar snomalons sramims in
groundsater is probally derived fros
contiaental sandstone facies. Streas sedimeat
data stow high-urasiom valmes occurring
primarily in the morth central area of the
gsadrangle. Rocks croppimg 2¢¢ ia this ares
belocg to the Peonsylvasian Ada Growp throsgh
tte Pernian Gacrber Samdstone, hat high-sramies
concextrations 40 mot appear to be lisited to
any one geologic umit. The associsted
elesents indicate that asomaloss mrasims say
be derived from phosphetic rocks asd fros
Leavy asd resistate sioerals. ‘dsthk) (PAG)

Field apd laboratocy daca for 577 grosndeacer and
21€ streas sedimeut samples ace presented in the
apperdices.

<C182>
Cak Ridge Gaseours Diffasion Plant, Jak BRidge, TN

Hydrogqeockenmjcal and Streas Sedisent
Fecorzaissance Basic Jata for Ardsore STIS
Quadranjle, Oklacowz. RFBK-182(79); K/02-1%1; 3¢
pa. (1978, October 2y

Resalts of a recoanaissance geochesical sarvey
of the Ardsore Quadranqle, Oklakoma are
reported. Field anl laboratory data are
presented for 7435 grosadsacer saaples and 762
streas sediment saspl:s. Statiscical and
areal 3discritations of urarciia axd possibdle
eranjiea-related variables are displeyed. &
Jeneralized geologic eap of the servey area is
proviZed, and pertinenr jeologic factors whict
say te of significacce in evalaatrisg the
poter* {17 for iranics asinecalizatior are
bric’’  siscussed. Srosndvater iata indicate
tha . most promising areas for patential
ora .oa sizeralizaticn occic 1n the vestern
b,z of the Guadrangle. %eolojic srnits e
this area inclale the 2scar Sragp 2¢
Fennsylvaniar age, rhe Teanessey and Sl Pens
froups, Garher Sandstone, an! Wellisgton
Yorsations of Pecaian Age. Saveral high
values Of wrarium occur in Frodniwater near
krown asphaitite deposits in the folded
Paleczoic rocks 2f the Arbucula Tour tains.
Streas sedisent latas indicate that Lijh vaiues
of srariss are azsociatel with the foliad and
fauleed Paleoczois rccks in taz Arbackle
Mountains, the Pennsylvanian-perszian rocks in
the wvesterrn thirdl of the guairangle, and the
Lower Tretaceso9s rocks in the szoutheaster:n
part of the quadrarngle., Most of the
high-uranius values ccourriag 1o thess rocks
appear to be associasted with heavy ani
resistate sinerala, (Ruth)

Three appeniicies are incliuded giving data on run
vater analyaes, strean seliwent analyses, and
cosputer ~oden used tor the lata,



183>
Rlisan, B.J.

exploration op the ‘Incrnsn at Last, The
sorthern Niner 62(52):at, AV%-L19. (1979, Aarch
1] )

Zxpenditures for sranism exploration is Camaia
in 1979 {s projected to increase coansiderably
over the past year. H#A«xck of the exploration
is in Saskatchevan. 1z 1978, over 70 million
dollars was speat by 120 cospapies in
Saskatchevan, aad it is expected that over 80
million dollars witl be spent in 1979. Ut the
end of 19786, 29,769,216 actes were held smder
disposition, 18,886,58S acres of whkich had
been acyuired ddring the year. The increase
reflects the infleweace of the comclusious of
the Bayda comsission asd the greater interest
in the deeper parts of the Athabasca sasdstose
basin., Active srssnies exploratios is also
going on is the Borthuest Yerritories,
particulacly west of Ccpperziae, and wvest of
Baker fake. EPExploration in Hanitoba iw
iacreasiang dwe to recemt changes in the
sinersl fegulations and royslty and tax acts.
In Ostarfo, explorstion is still asuch less
than is years past, but an incresse in claim
staking 4i8 occur in 1978, Active sraniss
explorations is going op south of Iake Bipigon
and io the Tisains district. 1A wraniea
3iscovery on Consolidavred Derbam %Wimes and
Resources aatisony mine property im sosthera
Sey Bramswick has resglted in increased
iatereast i that province and sranius ,
axploration in Bovs Scotia has Leen stiselated
by a discovery near Deer lake. (JET)

<198)>

Arendt, J.¥., Oak ®idge Gaseomws Diffesgion Plant,
Jak Ridge, T¥

gydrogeochenical and Streas Sedisent
Reconnaissance Progras in CTeutral United States:
Sepiansual Progress Report, April 1 Through
Septesber 30, 1978. [K/OR-21, Part t; 13 pp.
{1978, October 6)

fnion Carbide Corporatfon, Wuclear Division,
onder contract with the U.S. Departmest of
¥nergy, is continuing to condact its sacvey of
158 vational Topograrhic Series 1 degree by 2
degrae gquadrsngles which cover approxisately
2,500,000 squarte kilowerers (1,000,000 sguare
silexy of the Central Onited Stetes. A
Progress report on qvadrangle ssspling,
analyses, and reporting by the Uranias
Resource Evaluation Project is presented in
this cteport. (Authk) (JPT)

<D

<18%>
daltz, P.E., Jr., 0SGS, Vashingron, DC

i Bccontaissance for Uranias im Parts of dew
Wexico asl Colorsdo, 19%A. TER-929; as pp.
(1955, June)

fecosraissance investigations for eraziam in
parts of ¥ew Sexico and Colorado were
sndertakes in 1953 with paceable Seiger
connters, sciatillators and cacborae
scintillstiorn equipsent. Sasples of
coppet-bearisg arkosic sandstoxze of the Cutler
Porsatios collected in the morthwestera part
of Jemez Plateaw, Rio Arribas Couwnty, ¥ew
Sexjco, contained 0.002-0.10 percent uraniwa.
The Bandelier Tauff of Plaistocene age coptains
traces of radicactive saterial taroughost asch
of this region. Samgles of intresive and
extensive igoecus rocks of Tertviary sad
Quatecrnary ages fros the Chico #ills, esstern
" Colfax Cosaty, Few Hexico coatained
0.0016-0.0028 percent srapios. Padioactivity
was detected ip igneoms rocks of fstersediste
compositios at all loacalitiex examjised, bet na
radicactivity vas detected ia basic igeecas -
rocks or it zedisentsry ia:%<s which esclose
the fntrusives. Precasbrian, Pennsylvanias.
Pecnsin, and Tertiary rocks vere exasineld is
the Ssngre de Cristo 3osntaias is northers ¥ew
Bexico. 1 sasple of lisoaite from a fractare
in Precasbrias setasorphic sad igaeous rociks
ir Gallinas Canyon, Saps Sigsel Coonty,
contained 0.022 percent urapiws. Sasples of
carbosacecss sanidstond and cosjlaserate of the
Chinle Porsstios of Triassic aje collected
soutk 2f the Canadian ¥scarpsent, San Higael .
Coanty, Yes %exico, contained 0.008-0.370
percent granigs. Seweral prospects near the
town 3f Sabimoso contaised urapium deposits of
possible mconosic value. The exvent of these
deposits has not been detersined. Po
sigaificant radicactivity was Jetected in
Pexrasisa, Ctretaceous, and Qsatecnary
sedisentary rocks and Tectiary intrusive rocks
exasined at places ice Lincoln and Jtero
Counties, Bev Bexico. Radicactivity estisatel
to be 0.008 percent eqeivalent ursnios vas
detected in lisestone of the Panakah Porsation
of Jurassic age near Cochara Zasps, fuetfanoc
County, Colorado. A sasple of acidic taeff of
the Devil’s Hole Formation of Niocene age
collected in morthern Huecfano Cownty
contained 0.001% percmnt stanius. (Aoth)

<186>

Barthel, P., Buoniesanztalt fur Geovissenschiften
uné fohstoffe, Panrover, redaral Pepadlic of
Gersany

Rathods of Prospecting for Ocaaids Jr. deposits.
Kerntechaik Atospraxis 18(i0):821-6826, (1976}

A trief reviev of the foces of concentration
of uraniue in the earth's crust (s folloved by
a discussion 2f the most isportanst prispecting
sethods, Ir rsdiosetric prospecting the
separate recording of the radiztion fros
uraniua, thocius and potassius (Spectctosetry)
is of the grestest valoe in aidition ¢>
detecnining the toctal radiation. The track
etch nethod ases measuring capsules 2o
dntersine the concentration of radon gas in
the soil air. BPorehole 1099ing indicates the
thickness and depth of simeraiized borizons.
Radioscrivity, electric rezistance and
conductivity ara genarally seassuced. In
quochesical prospecting the 4istcibation of
oraniue in vatar, so0il and civer aediments is
used to delineate uraniue bearing areas,

(Ruthky
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EXPLORATION

<IN
Biveas, %.%., D.H. Jessea, W.5. Balston, amd B.A.
Stepbensos, Sandia Laboratories, Albeguergee, BH

Direct Yeassreaest of Uramieam by Prompt Pission
Pestron Method of Pulsed Beatron Borehole
togging. AAPG Bulletin 63(R):686. (1979, April)

The capability provided by aeetron logging
techegives for the direct measuresent of
eracige is extresely valwable, especially in
lov~grade uranies misemlization aot ia
equilibriss. Sandia Ladoratories is
developing one of these techmiques which is
based os the detection of epithersal prompt
fizsion nestroas that result from the
irradiation of wrariues by 13 SeV nestroas fros
a pulsed nestroa generator. & 70-sam 0.D.
development-model 109ging probe has been used
in a lisited field evalmatios of the prompt
fission sestron sathkod of logging. Pros this
evaluation has evolved a prototype logging
probe and the basis for log isterpretatiom.
AMdditiomel logs required for imterpretation
are a caliper 159 and a demsity log.
Rdditional probe developaent is sader vay
iacleding a neatron gemerator with a mestron
ostput greater thac 10 @2+9) s/s. A& vendor is
being developed as a ccumercial sosrce for the
neatron generator. R defimition of the
interis loyging systes has been released aad
the systes aventually developed will be
defined in the open literatare. (Asth)

<1088>
Bolivar, S.L., Los ilasos Scientific Laboratory,
Los Alamos, ¥8

Oranios Aydrogeochenical and Stream Sedisest
Reconnaissance of the Aztec ¥PHS (Quadrangle, Sew
Bexico. GJBX-129(78); LA-T238-mS; 75 pp. (978,
October)

§ total of 33D sater and 17%8 sedisent samples
were collected from 1876 locations in the
Aztec quadrasgle, Bev Bexico. UVater sasples
were collected fros vells, springs, streass
and artificial ponds. Sedisent sasples vere
collected fros spriags, streass, and
artificial ponds. The aranius concentrations
in vaters ramged fros below the detection
limit of 0.2 ppb to 67.3 ppb. The sean
sranies concentratios for all water types if
2.68 ppb. Because of the lack of avajilable
surface vaters and the uneven distribution of
wells, interpretatios of water data vas
difficolt, Only one smll clester of three
vaster sasples containing avosalous uwrasinm
concentrations is noted. 7These sasples,
collected adout SO0 ks north of Cuba, were
taken from drainages that cot the San Jome
forsation. Seversl individual vater sasples
vith anosalous sraniss concentrations are
associsted vith faclt 20pes. Sedisents
collected in this study had sraniss
concentrations that ranged betveen 0.3 pps and
30 ppa, vith a sean concestrations of 3,23
ppe. The sajority of mmomslous sedisent
sasples vere collected fros aress usderlain by
either the Vaciniento or Sam Jose forsation in
the Sas Juan basia, Just northvest of Csba a
ssall cluster of sedisent sasples vith
anosalous uranios concentrations occurs
surrouonded by several known uranius deposits.
(Aath) (PAG)

Appendix A - Sussary of Standard field and
Anslytical Procederes, Appendix B - Listings of
Data for Vater Sasples, Mppendix C -~ Listings of
Data for Sedisent Samples, Appendix D ~ Code to
Data Listings
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<189
Bolivar, S.l., los Alasos Sciestific Laboratory,
Los Alamos, ER

Oraniam Bydrogeochesical and Streas Sedisent
fecosnaissance of the Bozesan ¥IIS Juadrangle,
Boutana. GJBI-8(79); La-7508-8S; 98 pp. (1978,
Sovesber)

A total of 1251 water and 1536 sedizent
sanples were collected fros 1586 locatioas
over a 17,800 sq ka area at & mosinal demsity
of one location per W sq ks. Sasples verw
collected predoaivantly fros surface streass
although 38 groend water locatioss were also
saspled. The uranius coscentratioas ia vaters
sampled range fros below the detectios lLimit
of 0.20 ppd to %1.35 ppb. The mean urzaise
coscentration for all water types is 1.17 ppb.
Saters vith arosaloes wrasiwm concentrations
were fosnd is ¥ributarjes of the Boglder River
which 3drain Precasbriam rocks in the Beartooth
Sosntains and in trilmtaries of the Three
Pocks basin which are snderlain predomimantly
by Tertiary-Quaternary sediseats. The tvo
areas appeariag most favorable for future
exploration on the basis of water data are i=
the Three Porks basia ia the vicinity of the
Sadison plateas and ia a district abost 20 ke
dee west of Three Porks. Sedisent sasples fros
the guadrasgle were fousd to have sranius
conceatrations that raage from 0.90 pps to
93,30 pps, vith 1 sem coacentration of 3.71
ppes- The majority of asomalous scdiment
sasples were collected fros areas underlain by
Precasbrian rocks. ®esed on the data froas
sedisents, the areas appearing sost favorable
for futsre exploration iacliade the tribataries
of the Boalder River ip the Beartooth
dountains, the northern part of the Radison
Range, and the Tobacco Root Bosntains just
north of Virginia City. The oranius
concentrations in the sediments froms these
areas are probably associated with uramiferous
silicaous veins or pegsatites. ([Aath) (PAG)

Appendixz A-Sssmary of Standard Procedsres,
Apoendix B-Listings of Pisld Data and Uraniua
Concentrations for Water Samples, Appendix
C-listings of Pield Data snd Uranies
Concentrations for Sedisent Sasples, Appendix
p~Code to Data Listinys, Appendiz E-Cusulative
rreguency Plots of Oranius Concentratioas in All
Vaters, Spring Waters, and Streas Faters,
Appendix -Cupulativc Pregsency Plot of Uraniss
Concentra ions is Sadisents



$3

<190>

Botova, 8.8., D.P. Salysgs, and U.1. Boiseyesko,
Binistry of Ceology and Coaservation of Bimenl
Resoerces, Boscow, USSR; V. 1. Vernadskii
Iastitate of Ceochemistry and Analytical
Chenistry, Roscow, BSSR; Icadeay of Scieaces,
Iastitate of Geclogy and Geophysics, Siberias
Divisios, Bovosibirsk. ¥sSse

Expecisental Use of Biogeachesical Bethod fn
Prospectiag for Srasius Usler Desert Comditions.
Geochenistry 8:379-388. (1%36))

Geologic saps and sect joas vere stailized to
plot the results of biogeochemical prospectisy
for sraniun fs Peruias sasistonss aad
argillites from an arid region. It was foumd
that the ash of plaats that grew over s
sranies deposit is sandstone useally comtainmed
sore urasies thas the soil; in sose cases
costaining as sech as 0.008 percest srasfus.
The srtanien asrrele detersined C€ros plast
ashes wvas fouad to be greater im ares thas the
aurecle deternined by mdjometric serveying.
The asTecle was detectable im plasts that gres
over ore bodies Llying at 2epths as great as 25
seters. Differest plasts accusslate different
asosnts of srasiwm. The oldest portion of a
gives plast accusulates the most sramiwm:
leaves and the growving tips of braschkes
costain the least sranfes. (Asth) (JBY)

<191%>
Scady, 8.1T., and E.S. Rice, UGS, Washington, OC

Relies Detersinatios as anm Exploratios Techaigue
at the Asbrosia lake Uranism District, "cKinley
Cownty, Nev hexico. OSGS OPR-77-669; 8 pp.
(197

Neasutenents of helism in s0il gas, well water
and mine air vere malde frrs sasples collected
near a roll-type uraniwm deposit it the
Asbrosia Lake district, Bev Bexico. The
purpose of this servey was to evaluate the
potestial of helius detection as an
exploration techrique ia an area of known
srasien nineralization. Bigh heliuws valwes,
which locally exceeded the volusetric
atsospheric helivm level by 800 ppb vere
weasered from soil-gas saaples collectel
during detsilel sasmpling alove Kerr-AcGee
Corporstion’s section 0 sine (TSN, R9¥).
Ssall asousts of excess heliwm in soil-gas and
vell water are easily detected, and may
fndicate the presence of previously saknown
sranios-enriched horizcns. In addition to the
sojl-gas and zater samples, five samples of
nise air were collected at a msxisum depth of
230 » from vell ventilated areas in the
section 30 sine. The concestratfion of heliss
in the sine air exceeded the ataospheric level
of 5239 ppb by 118 to 190 ppb. These dats
provide evideace that the helliss concestration
in the nime atsosphere is eariched by helisn
eaitted fros urunioe orebodies, asd fros
degassing mine vaters whick circslate through
zones of oraniom sinecslizatfion. (Aath) (YOW)

<190
<1%2>
Bristol, 8.
Uranies: 7The Exploratios Pusk Is On. Sestern

Biger 3%9(5) :12-2s. (V9%, Zay)

Sith prices fox sranlea oxide (W38} is tae
$30/1» and higher rasge, asranise explocatios
in Casads is rapidly iscreasing. "eoseved
interest in aranina is focesing exploratioa
attestion o prodeciej aad nos-prodecisng areas
in Saskatchewan, Oatario., Qewebec, Bazitobs, as
well as in most of the other proviaces and
tercitories. This acticle details the
ezploration efforts in Casada. provisce by
proviace, and the cospanies iasvolved. (J2T)

<193>
Broxtoe, P.E., Los Alasos Sciestific Laboratory,
Los Alawos, ¥R

Jranius Bydrogeochenical and Strwas Sediseat
Recomaaissance of the Pillos 5TIS Quadrasgle,
Rontanas/Idaho, Incledisg Comcentratioas of
Forty-Three Additiosal Rlemeats. GISX-3I8(79):
LA-TINT-2S; 228 pp. (1979, Narch)

A total of 1188 water asd 1727 sadimeat
sanples wvere collected from 1796 locatioms inm
the Pillos gqeuadrasgle, Rontass/Ilako. Sasples
were collected at a mosinal deasity of ose per
10 =g kn except in the Boslder batholith area
vhere the deagity sas approxisstely ome sample
per 2 sG kn. Serface waters sere takes fros
floving streass; gcoend vaters vere takes froe
springs and wvelis. All water samples vere
analyzed for sraniss and 12 other elements.
Sediment samples, collectel from streans and
spriags, vere azalyzed for eranius, thorism,
ard 8% additional eleseats. The sramins
contents of vater sasples raage Zroa below the
detection lisft of 0.02 ppb t> 79.3% ppb.

Host water sazples having anomaloasly kigh
oranius contents were collected in areas
enderlein by felsic tocks of the Boslde.,
Pioneer, 2ad Idaho batholiths, Dthker groops
of anosaloss waters #ce associated with Bele
netssedisents in the Bea®erhead and Salaon
River foumtains asd with Perciary strata is
intermontane basins. The sraniem contents of
sedisent sasples range between 0.95 and 130.50
ppPs. Anosaloss sranisms valees are assiciated
with felsic rocks of Cretaceoss batholiths and
telt giactzites near the Yontaza-idaho border.
Ssaples having sraniws conteats significantly
above local backiroumd levels also occer ia
Tertiary strata adjacenc t2 the 230%alo9s
atess §£n the crystalline terrases. Thoriom
concentrations ip sedisent sieples range Zros
3.80 <0 351.00 pps. The average
sranium/thorism (3/Th) ratio of saaples with
less chan 27 pps sraniom is 0.37, vhereas
sasples vith eranism conceatrations greater
thar 20 ppm have aR average ratio n?7 1,85,
The assoclation of high wranius values with
relatively bigh 0/Th ratios may De a ssnful
tool for identifying sramius-enriched
tercrnass., f{Aeth) (P2 QY

Oranies dats for the I1aho portion 3¢ the
qua”®"3ngle as well 43 sultielenant lats Cor vhe
ent.cte quadrangle are opan filel in this report
for the first tise. Oranius 2ata €50 the Yonrtana
portion of the quadrangle wers previsunly oper
tiled in earlier reports by Broxton (1978) and
Assodt (¥978) ., Listings of Piald Nata and
Elewental Concentrations for Sasples are
contained in Appendix Y. Hiztojress of Tranics
Concentrations in @ater and Sedinent Samples and
Thorium Toncentrations in Sedisant Sasples are
contained in Appendix II. Appendix IIT contains
Standard Proceduras ar’ Codes use! in this repore.
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SIPLORAYIOS

<19%)>
Chaney, D.S., arnd S.L. Bolivar, 1Los Alasos
Sclieatific Ladoratory, Los Alasos, B%

"razics fydrogeockesical mad Streas Sediment
Secoasaissarce of the Ekzlaka §T25 Quadragle,
fontaza. GJBI-S5{78);: LA-7069-2S;: 7V pp. (1978,
Tarch)

8 total aof 770 water amd 81 sediment sasples
were collected froa 3387 locations at a
sominal density of 1 locetion per 10 sq ka.
111 vater samples wvere amalyzed by fleorometry
and those with greater than 10 ppb ararius
were reanalyzed by delayed-neatron counticg.
Seldisent sasples were analyzed ty
Zelayed-nestron counting. 2 valwe nosinally
tvice the standard deviation above the sear
vas selected as the “amoaaly threskold.™ By
this criterion, 27 waters (19 wells, 5
sorings, and ? serface waters) amd 33
sadisents (26 4ry streams, 8 wet streass, 2
sat springs, amd 1V dry artificial pond) or
abosx 8 perceat of the cosbined water and
sediment sawples costained anomalossly high
urasism coscentratioas. Areas with anosaloss
sracies coacentratioss generally appear best
delineated by a cosbination of vater and
sedisent sanples. The stedy delisecated nost
knows srasiem occurresces. 1Is addjtion,
several areas of irterest were idestified.
These are: {(a} in tha Belle Poarche shale
forsation and alluvium slong Thompson Creek
aeat the Plack Bills asplift; (D) in the
vicisity ot Bay Borse/Moorhead in the Powder
eiver basia; aad (c) in the Long Pine Hills
area in the Williston tasin. A broad oval of
anomzloes sedisent and vater sasples is found
arosnd the Zxalaka Hi1i1ls and Lorg Pine Hills.
The knows radicactive sinetalization is quite
localired and lov grade. The asnomalous wvater
sasples indicate the presence of soluble
uwraziuw-bearing sinerals. The principal hosts
for the kaova Jeposits are arkosic sandstones
(Fort Union or associated forsations) and
lignite beds. (PAG)

<19S>
Chandle, J.%., Jr., Los hlamos Scientific
Laboratory, -os Alamos, B8

pats Yanagesent aad Handline for the
Rydroqeochemical and Streas Sediaent
feconpaissance Piogras at the los Alamos
scieatific Laboratorv. GJBX-22(78);: 3 pp.
(Y978, Janzary)

Since the spring of 1975, the Znergy Systess
aad Sctatistics Gecrap {$-12) at the Los Alamos
Scientific Labdoratory (LASE) has been involvel
in the data masagesent aspects of the National
Trasian Resoutce and Zwvalpatfion (BORE)
2y4roqeochenmical and Streas Sedisent
%econnaissarnce (RSSR) progras. The ASSH
progras is adsinistered at LASL by the
saochenical Applications Group (G-5). Thiw
tepore is & description of the 2ata managesent
pecforeed for 3-5. (Asth)

S8

. €196>

Chepnoweth, 9.l., DOE, Grand Jauactios, CO

Exploration in Grants Uraniam Begion Since 1963.
AAPG Balletin 63{3) :687. ({1979, Apcil)

The Grants uwracius region is the largest
uranjium area in the United States. Pros 1951
through 1977, undergrownd and opes-pit simes
produced 126,537 tons of auranies oxide 0308.
This asounts to 830 perceat of the total United
States crasiem productios. 9re resecves
estimated by DOE for the region are 366,200
tous ©308, or 51 perceat of the iosestic
reserves in the 30 dollars forward-cost
categocy. Since 1963, produaction in the
Grants uranies region has expanded to the
north and east largely ovisg to the efforts of
exploration programs of sajor oil cospanies.
During this period, average drilling depths
bave increased (rom approxisately 200 to
searly 1,600 ft (60 to 960 =). Applicatios of
various geologic sodels is expected to assist
in finding additional deposits, and the Grants
wranies region is expected to maintain its
position as the mation'®s principal soaurce of
uranivs for years. (Auth)

<197>

Clayton, C.~,, United Kingdoa Atomic Enmergy
Buthority, Wantage Research Laboratory, Wantage,
Berks, United Kingdom

Applications of Radioisotope I-Rey Pluoresceance
Analysers in Betalliferous Nimeral Zxploration
and io %ining. CTOWP-691229; Nuclear Technigues
for Mineral Exploratios amd Bxploitation,
Proceedings of a Panel, Krakow, Poland, Deceaber
8-12, 196%. Internationsl Atomic Energy Agency,
Vierna, Austria, (pp. 59-72), 187 pp. (197V)

EGeipment based oo non-dispersive radioisotope
T-ray fluorescence technijues is proving
valuable in many analytical applications in
mineral exploration and sining. Sisplicity of

. operation, low cost, rugged constrdction, low
radiation hazard, and scceptable lisits of
detection are asong the factors vhich make
this eguipsent practical. The continaed
developuent of radioactive sosrces aad -
radiation detectors is enabling the range of
applications to be extended and the
introluction of solid-state detectors promise
to allov sjisultaneoct sglti-element analyses
to be carried out in the fiell or in a field
laboratory. Righ-perforaance,
battery-operated portable analysers for field
use are available cossercially and sufficient
vork has gov been cospleted using the
instresents on povdered artiticial and nateral
ores to establish their value for routine use.
Their true value for the analysis of rock
faces and 4rill cores is still to be assessed.
The deveiopsent and application of
radioisotope X-ray fluorescence bore hole
probes, although still at a very early stage,
sppears to be very promising. (INT)



SXPLORATIOS

<19a)
Cook, J.C., Sosthwest Reserch Tastitate, far
Antoaio, TX

Az Raalysis of licborme Swwer:ag for Sarface
sadisactivity. Geophysics 17(8):68T7T-706. (1952,
Jceader)

Quantitative estimates 5¢ the gassa radiatioz
field fatensities expected to de ercoanteied
in flight over varioes geolojic btodies aie
presented. Scattering effects are iaclaled ic
the calcelations, bet severzl sieplifying
assenptions were necessary, ssck as assiquiag
eqeal energies to all ghotons. Peswlts are
coapated vith geiger ccunter seaseremests of
theee kinds: near a sm!l nateral carzotite
deposit, peat a teanth-carie of radies, and
soandiegs sade over mormal tertais at varioss
tises. It appears that anomalies fros msost
ostecrops 3f tadioactive ores vill exceed the
aorsal flectmmtions of backgrcand radiation
due to topography, variatijons of compositiom
of the sscface, etc., culy at altiteules of
less tham shbost 35 feet. Sowever, sach
asosalies can probably be Cetected mader
favorable cosditioas by their
characteristically poixted shape, allovwing
flight at higher e¢levatioas. Reqiireseats oc
tlight plan and iastrusentation are discussed.

<199)>
SawsoR, 5.B., and T.A. Veaver, TOos Alaaoz
Sciestific taboratory, Los Alasos, 8%

Oranius HNydrogeochemical a2 Streas Sedipenc
Reconasissance of the Derango STES Quadraagle,
Colarado. %SIBI-13(79); LA-TIM6-NS: 333 pp.
(Y979, Jansary)

A total fo 1519 water and 1608 waterdorae
sedisent sasgles wvere collected fros 1848
locations. The oraniss coaceatratioas ia
vaters ranGged fros less i n the detectable
limit of 0.2 ppd wo 25.7 ppb, with a s~an
value of 0.8 pph. The coacentratioas ia
sedivents ranged fros 1.0 ppe o 1.6 ppm,
with & sear valwe Oof 8.2 pps. Thirty-fosr
vater sasples (spproxisetely 2.2 perceat of
the total water popslation) kad sranies
concentrations above 5.00 ppd, the higaest of
which were vell vater smuples froa ihe San
Leis Valley. Thirty-seven seldisent sasples
(approzimately 2. perceat of the total
sediment popslation) had eranive
coacentrations above 12.0 ppe. The ssjority
of these vere taken from sites in Precasdrian
rocks, bat geveral case fros Paleozoic and
sesozoic strata aad Tertiacy volcapics. The
majority of the sedivent sanmples with high
sraniens concentrations vere streas sedisests
clusteced jin the Precasdrian rocks exposed in
the Pesdle Bosatains. They vere particularly
high in the fallecito Creek drainage area.
({23

Appendix A-Suwmary of Stacdard Procedures,
Appendix B-Listings of Data for Vater Sasples,
Appendix C-Listings of Data for Sedisent Semples,
Appendix D-Code to Dsta Limtings, Appendix
E-Individeal Uraniems Occerrences ia the Durango
Quadrangle

<200>
Dev¥oto, R.R., Colorado School of Rines,
Departeent of Gaclogy, Goldem, CO

Ocanioe in Phanerozoic Samdstone snd Volcaaic
focks. Oranfios Deposits, Their Nineralogy snd
Origin, Short Course Randbook, Voleme 3, %.1E.
Kisberley, (R4.). OUniversity of Toronto Press,
Torowto, Canads, Ch. 19, (pp. 293-306), 527 pp.
{1978, October)
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<198>

frazies deposits iz saclstozas 4t zolcaz:c
Tocks are discissed ;2 exploratiaz guilexs vy
wracive Jepasits in otk TOCH *Yres ars fiven,
I2 saaisctone, "ke 232 jor explyxatiaz griles
acte:z (1) (lavial samlstone, indigecaacsly
reduced, conrtainiag cardamacenss satter azé
pycivte: (2) adacdamt vefiacerss Bater.al ot
other gIazigs SOMCce witiia the hast zoxc* or
nearty: (1) basir-macyiz aplife coicarress
witk sedimectation; (3} spatir’ Jrorisity ec
az oxifZizizqg earvirorsezt. a volcanic racks,
the followicy explocarionr gsiLles presectly
Sees 8O3t ispoctanz: (1} chvrlite or ather
acidic o alkalic rocks; (2) swrrtigzazkiic
costgol ot mizeralizazioxn: (3 svavdlcezic
gtourd water hyirology, sarfzce irv:imate, az?
topograply;: (3) pre-wrIlcanic paleatopostaphr:
{S) ~aciy diaguetic grousl wazer clesistry;
(6) Zistribatior of perasadle bels ani of
fracraces; (71 2ltezaziom vacecerns ie the
volcazic tocks. (JU0)

<D
Preschtoff, G., an. 2.J3. Zeller, Tniversity of
Earses, Lasreace, XS

Sraniaa Eesosrce Evaleatioa iz A3taritica.
Bulletin €3(3):333. (1975, Rarch)

RAFS

The continent of Amtagctica is the on-y lacy
laz¢ arez ot eart: tha™ has beec !eft alzosr
totally r2eypplarel <3 aTazizm fesvacces.
V976 the :ust sysStesatic eraniags ressscce
evalsation was started as pacet of tte
Aztarceic Iatercatiocal Ealdirsetric Sarvey.
Twd areas iz the Tramsantarctic “owcceiks act
Jze atea irn ¥arie Syct! Land Lave deen examinel
by aictborze samsa-ray sprctrosetsic seshalds.
®ost flight opecratioms are caanlected ssirnj
Sell 232 helicopters. The ejuipsect in sie s
2 GeoRetrics 5%5-833 qamsa-ray spectroseter
with a GAI S12 detectyr ant x GA® 6
anilog-recorder. The aquipseat 2as proved o
be satisliactory, and 30 plans ave beea sade
to increase detector size 3T to Zlter 1lata
acgeisicion syscess ovieg to the extresely
tiqoross satecre of the Antarctic fiel2d
operations. ({Aeth)

<202>
Dwncak, D.C., 7565, Waskiagtoan, 9C

Results of leconsr-aissance for Ucamiss ia
sonsarine Caclozaceous focks in Parts of
Califorzia, IZaks, Yevads, Oregoa, Jtah, an?
Gashington Deriag V951 and 1952. TEY-assA; 2
pp- (195Y)

Sor.sscine carbonaceoss rocks, incleling
ligaitic shales, cosl, asd peat vere testel It
aboar ] localities in Califocnia, Tdaha,
Beavada, Oregon, Utsh, and Washiagton. BRocks
ranging in age from Carbosifeross to
Osaternacry vere exasined, zlthoegh the
principsl attsation was gives widdle aad late
Tertiacy lignites of the morchers part of the
Great Baszia. Eost carbonacedss rocks exsmined
contaiced esseatially no wranies, dut lignitic
shales in the Goose Creek Districe, I2ako, a
thia carbonaceoss shale measr Ragetman, [daho,
and * ssall pest deposits Davis Coeaty, Ttak
co.taiced sore than 0.09) percent saniaes.
{Auth)
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Seassor, B.%., Canada Covologicnl Survey, Ottaws,
Jutarie, Casada

Uranies Pespurces of the Permo-Carbosifersus
Basia, Atlantic Casada. Geological Suzrvey of
Canada Peper 77-18, Bepoct Of Activities Part B,
op- I83-NE, I50 pp. (BT

As port of the Vraniwe Pescerce Ivalmatioa
Progras of the Canadian Geological Servey, a
qeological recomnaissance of the
Perpe~Carbouiferons sedicamtacy basin of
itlastic Canada was conlected during 1976 to
ascess the potaatial ¥ resogrces of the area.
Bessroces swriace radioactive occutresces were
, sose of thes econssic, bet sose of

these ssrface ~iees say iasdicate sebsurface
econosic deposits. 1 descriptios asd
peelivinary clasgifi- “tios of the saia

- vere 4 thcee types of deposit
- Sandstene, Ditesinces Skle, and
Yolcanosanic - and three styles of the
Sawistoase Type - Zaglalen Islamds, Prisce
Blvard Islasd, and Pegwsh-Tatasagoucke - are
represmated. The Baglaien Islasdsz Style of ¥
sineralizatios iz asseciated vith eleasate
lenses of gresn—grey Lnderated zandstens
occuxting at the bases of thick seguerces of
poorly ceseated red sasds of the
Perpo—CQardbonifearacs Cap-asx-Besles Forsation
feolfaa?). V¥ is dirtectly associated vwith
bydrecacrbeoas tilling fractsres and pore spmces
ia the lemses. Specimens costain wp o 2.15
percent §. The Prince Edward Island style is
cestricted to that island azd to the Cape
Tocrpentine arma of Few Pruaswick. BRost rocks
are spper Pictos Grosp {(late Penasylvamiam
flegvistile sandstones ané sudstomes;
sineralizatioa fis ia the baszl, coarse graised
snits, and renches 250 ppa § im ostcrop. The
Puguash-Tatasagowchke Style is sisilar to the
otker tvo, bet ralioactivity iz associated
with cosliffied plant debris and witi Ce
sineralizatios. Occurrences are ia the bdasal
Pictoe Sroep of northkerm Socva Scotia, Prince
23vard Islaand, northvesteras Yev Bruesgvick, and
is sosthvestecn Pevfoundlan2 (in the Yocth
Scanch Porsation, Codrcy Groep). The
Pitewinoss Shale Type deposit is based om oke
OULCLOF near "asproa, 5.2, and on geachesical
asad geophysical anosalies nrear Sessex.
Yiseralization is in the lower Tartoniferocus
Slbert Formation, which is cosposel of locally
bitesinoss black stales, ziltstones,
saodstones, and sinor limestonmes, vitk sale
occecring locally aear the top. Specisens of
albertite from Nasptom contain as ssch as s te
pps 5. Volcanodenic type leposits occer in
9ississippian porphytitic rhyoliter, foliated
teffs, sad volcanogenic clastics of
sogthwest @Iz asd dottherr Yev Zremswick.
Siseralizatioa is alvays associated with Rost
tock alterstion aad the presence of a
pecrseatie coadiat., Samples froe 7t. Pleasant,
¥.3,. coatain sp ¢t 235 pps 7. Twr other
snclassified oetcrops sre along 2idge Brook,
9.8., vhere comceatraticzs of 22.7 ppe G Rave
been found fn grey, irca-stained argillites,
and at Overfall Brook, Fewfoundland, whare a
carbonsceons sand (Overfall Bcook Porsatior)
bas been showm to contsia up to 323 pps O.
(LKm

<20%)
Pecgesen, 2.0., Savassabh River Labocatecy.
Amalytical Chesistcy Divisics, Aikes, SC

SEL-B3SP-Prel inisacy Bav Data Relesse -
Greeaville ¥ Degree by 2 Pegree ETHS Ares,
Georgia, Pexth Carolisz and Soeth Tarvlima.
CINI-RT(78) ; PPST-78-186-2: 181 pp. (1970, Barchi

Stress sediseat sasples were collected froe
sasll streass at 7813 sites and grosad water
saaples sere cellected at 731 gites. Bestroa
activatien ssalysis ceselts are given fex
arasiss aad ¥ other eleseats is sediseats,
and for unraniee azd % other elesents is groead
water. EKey data from skreas sites inclede (B
sater qualily seasurenents o8, ceaductivity,
and alkalinity (2) eleseats that may be
related to petestial srasius and therins
sinerslization fa this avean (W, Th, ®f, Ce,
and 9y), and (3) eclesents amfsl for geelogic
classification of the sanple ares (Ti, ¥, Pe,
s, Al, aad Sc). Sspplesentary data fros
streas sites include ple site de ipters
{strean charzcteristics, vegetation, stresa
width, etc.) axd séditiosal elemmntal aaalyses
that say be ssefel (P, Bs, 5a, (2, YD, and
Is). Key dats fres xeund water sites inclede
(1) water chesistcy masurtenests {pd,
condectivity, and allalinity) and (2)
elesental analyses (U, Ba, C1, B3, &), Ba, B¢,
V, and 7). Sapplesestary data iaclede site
descriptors, infecmation abost the collectien
of the sasples (well age, well depth,
freguescy of ase of well, etec.), and
analytical data for dysprosies. Ome urariss
occurrence in the Greesville guadrangle is at
the contact Detseez the Toxavay §ieiss aad the
Tallsladh Palls Pocsatien in the Bleue Pidge
Regioc of Sosth Carolina. Oramies als> occurs
of the exteasioc of the Bacrvoman lineasent bet
appears to be telated to the sacomformity
betveer. the tso rock saits. The locslity ia
Toves Zowaty, Georgia, is in & pegmatice and
is & wveia of raliocactive garnet. (PAJ)

<265>

Fexquson, 9.8., E.I. Zacos, and V. "cice,
Savataak Piver Laboratory, Asalytical Thesistrcy
Division, Biken, SC

Kydrochesical azd Streanm Sedisent Peconsaisszace:
Rav Daca Yelease ¥: Orieatatios Stidies fa the
Sprece Pire, Roore, and Jokaseon, Worth Zaroline
Ateas. 6GJS3-17(78); DPST-1V-t1al-V; 92 pp.

{1577, Decesber)

The TIport preseats rav data fros the Spruce
Pine, Rtoore, aand Johaston, ¥orth Caroliza,
areas. DJata fros the Brush Creek stedy area
are repeated fir this cepocret fir sser
conveniesce. Uranius analyses vere by nestron
activarion analyses. Other pacraseters
seasgured are: alkalimnity, conductivity,
seltate, nitrate and nitrite, orthaphasphate,
pH, 2k, 3issolves oxyjen, and vesperatare.
Tatles of vater quality and field seassreseat
dats, tables of wrarien and other elenental
concentrations, sanple locaslity maps,
statistical seemaries, and wranies
dizeridecion saps sre iaclidei. (PAG)
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€296>
Periis, C.5.,. asd 5. B2eanett, Percis and Semmett
Caoassglting, Arvads, O

Seockesical Prospecting at the Ladwig Stanies
Bime, Bear Soldea, Colorado. ®3CS Circwlar 733;
short Papecs of the 7S Geological Ssrvey
Yranien-Thariue Syuposien, 1977, J.a. Camgbell
.}, (rp- 6668, TS pp. (397D

The Ladwig sranies aise is located
approzisately .8 ka nerthsest of Goldem,
Colocado in the Colorado Froat ®%asmge. Towmtry
rock cousists of gueisms and schists of the
1.9-2.0 boy. old Idako Sprisgs Focrsatios and &
pegoatite, the 1.8 b.y. old Silver Pluwme
Granite. The sine is vickin the sortheest
trending Berricase Eill Wweccis teef faslt
zose, bat mo faslt has beex mapped withia 630
s of the pise. The principal vein ia the anine
strikes morthvest and is roughly at the
centact of the peynatite and
qarnet-biotite-quartz qmeiss. & 7,000 sqeace
toot »rea om each side, cmmtered o= the old
Ladwig shaft, vas saspled for raliocactiviey
sud seil velybdenss comest os 2 25-foot qrid.
The ceatzal ¢rid vas swreeaded by a zowe 500
feet vide, in shick sasples vere takes at
100-foot intervalas. Inowmalies im parts of
this zone led to ferther sampling at 25-foot
intervals. Soil sasples were snalyzed for
wolybdeass, a kmown associate of pitchblesle
ia Proat Range ucranius deposits and a sore
stable elesent than ermiem ic the weathering
eavirensent. There was 2 degre: of
cortelation between radioxctivity and
solybdenes in some aceas, bat some molybdenss
ssosalies showed no significart radiocactivicy.
The presence of wolybdenss vithcout
raldfosctivicy may be assesed to mean that soil
cover fetains or acquires solyddensr more
easily tham it retzins or acquires the
cadioacti ve dawghters of eramiss. Tresching
of solybdensn snosalies shoved that sost are
telated to nacvom radicactive veins. Host
veins wvere vertical 8n¢ strike morthvest. The
strongest soil solybdenta anosaly corresponded
to the vesternsost aorthwest veia. 9rilling
shoved that the vein erstends farther southeast
than the serface asomaly. This priscipal
vein, mot fowmd by the origisal prospectors
shoved a molyblenes geochesical expression
sore prosiment than the cadiometric
expression. (IUT)

<208>

<2¢
ritch, 5.I., Ranchets Zxplocatios asd Developeent
Coapany, Albugeuergee, 32

Txplotatioe Ceology Rethods iz the Srasts Himenl
Belt. Fev Jexico Stite Berwas of BHines aand
Biseral Resources Circslar 113: Selected Pupers
from 31970 Uramies Syaposies at Sacocrra, Pevw
Bexico, 2.J. %2omac and O. K. Saker, Jr.,
Compilers., {(pp- 13-28), €1 pp. (197))

The paper swasacrizes acasiss exploratios
sethods for ore depoxits in sandstome in the
Boctiszx formation. The Grasts sinerzl Bbelt
incledes the 2eapositx in the Lagena, Ludrosia
lake, Ssith Take, and Chsrch Rock listricts.
Tte Borrison forsation vas Jeposited im 2
costineatal eavicosmeat amd coasists of the
Secaptsre Besber, Vestva~er Canyon Zesber and
Etushy Basin Tesber iz the Gramts siseral
belt. The ore guides of geseral ese im this
ares 2re: anosalows miseralizatioa, color of
host £ock, positioa of atea sith respect to
niceralized trexds, po of cacbou
natecrial and pyrite, dleackiny of medstome at
base of host rock, relative host rock
thickress, and stratigraphic emviroasest of
host rock. Cerceac exploration practices
involve using these criteria to ostlise
favocable areas by 4drill data, asd to 2 lesser
extest, owtcrop steliss. (PAS)

<208>
Fitck, D.C., Ranchers Eaxploration amd Developmesnt
Cospasy, Albeguergue, B2

Zxplocatiza for Urazius Deposits im Graats
Ziceral Belt, Sew Rexzico. AA?G Balletin
63(3):688. (1979, xpril})

granive ore deposits in the Grants Risecal
Belt, Bew Bexico, occer ia fleuvial sandstoses
in the Jurassic %Yorrisos Porsation. Oramiss
wineralization is coacentrated by a dacrk-gray
to black sebstaace that has been idestified as
husate derived from 3decaying vegetatioa.
Black ore is tioncated by owerlying sandstome
ir at least two ore deposits, docamenting am
early age of miceralization. Ore deposits in
the Grants Bimeral Belt vary greatly in size
and shape, gemerally occur in clesters, and
often are difficult targets for drillimg.
Carrest exploration is largely a process of
drilling in stages to (1) deliamate €avorable
fros snfavorable ground on a vide-spacing, (2)
seek sinecalization in favorable groeand, and
(3} conduct closely spaced drillisg ia
mnireralized areas. Criteria for favorability
differ asong explorstion grtoups dot gqunerslly
includes (V) the preswnce of s host sandsctone;
§{2) anosaloos sineralization, (3) zolor of
host rock, (8) presence of cacbonaceous
matter, and ({S) position of area vith respect
to sineralized trends. 1 descriptiom of the
segjuence of drilling, fros ore discovery to a
pine on a one-squacre sile scea gt the Johnny 8
oranive deposit located ia the east part of
the Ambrosia Lake Districe, provides sn
examsple of the probles of predicting ahead of
discovery where in a certain area, orebodies
say occur. A study of the dcill data at the
Johary B indjcates that vranius >re is not
calated to specific featores other than the
presence of humate vhich is cosmonly
associated vith coalified plant fragmests in
sudstone-rich pacrts of the host sandstone.
(Rath)
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vleischkez, ?.L., axd R. Togroacaspero, General
Electric %esearchk and Develapmert Cemter,
Soherectady, 37

2s%0a Zzanacion Jver Jredoly: Tas larg-listazce
Trazsport of Sadoz Re2a JIbseIved?. 11P3 Saulletie
3y =688, (1979, orily

1 aricc hape f3r 2iscowering sadsarface
srariss orve is nhat measuredle co~cezxtrztises
2% the radiosctive gas ®n 222 can lte
Tecodnize! aear the surface of the ealtk.
Tztejrated zeasaresents, male over several
weets, s:ow proxise of giving Jreater
caprodacidility tiazm skort-ters weasaresents,
wkick ace aors sediect to aetedarologic
variability. The use of isproved metkads of
iztegrated raloz geasureserts——fLree of % 225,
of thermal-track fading aad of
Yistsre-conlensatricn effects--zllow readicgs
te Be sade tha® generally are highly stadle
7er %iaz. At a site 16 %z nartk of Thoreas,
Yew ¥exicc, realings at 2 ceoth of 63 ca,
taken over a 9-aonth interval for a set of SS
positions, Jive Cifferent bat nearly coastaat
noathiy readings «t each positioc, tie typical
staadard deviation beizg 13 percernt.
Saperizpossi on tiat stable patters have teer
tvo periaods lariag whick spatially grouped
radon readiags increased dy 2 factor of tvo or
sore over their normal valses. The siaplest
tenadle descriptioc of tke source of the
taccerses is sporydic guffs of upfloviig qas,
ariginatizg at as yet wnknoen ifepths. The
seasdreaents are consistegt vitk ar spvard
velacity of flow of rpgroxisately 13(9-2y
cx/secC. {iath}

<21
oy, %.P., ard J.Z. 3in
Torporation, ¥W2lzit Cre

{ Streaa Selivent Jrientation 2tojras far Jrazins
in the llligator ®iver Prcvince, Yortiern
Territory, iustralia. Joacral of Geochesical
*xploratioz 9:2%7-363. (1¢77)

Sediment sasples vere collectel froa streass
Jraiaing the Koongarra uracies deposit zad the
ssall uranise mines in the Saoach 2lligator
Yalley. Detersinations for sracius, copper,
3nd lead om various size fractjons taken fros
eack of the samples indicatel that the best
cesylts were obtainel for eraciva fros the
sings 200-sesh fractiom, bgt the train fros
the Koonjarra ore deposit wag very short.
Copper and lead were not found to be very
1seful as iandicator elesents for uraniue.
AMpna-track filag vere 1sed to deteraine the
ctadon content of each sasple and the ratio of
alpka-track fils reading ©5 aranium content
vas found to lefine ancmaloss 2rainaje areas
atoaund the sinerslizatfon ia the Xooagarca
area. The arcas so defined vere of sufficient
sagnitude to be defined in & reconnaissance
streas sediment progras. (Aoth)
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<€211>

Foy, L.F_, acd ¥. Yiezitis, Atowmic Zzergy
Commission, Traniez 2rasch, 2xplacatiaa Division,
Lucas teijkts, 3.S.5., lestralia

iraniee EHiceralization at Amosalyv 2J, Sasth
AZlijator Talley, Sorthers Tercitory, and its
Siggificacce Cozceraing %ejiozal Stre=tsre 3ad

Stratigraply. The Aestraliaz lastitste of Zining
agd %etallargy Praceelings 26V:1-37, (V977,
2arck)

A weat zirborze radicmetric anomaly wms
exanized s the field and the presence ~f
sraniua confirsel. Rotary-percussion drilling
skoved the preseace cf sraniss bat a
sabseqeeat pragrasae of diassd and
cotary-peccussion Adrilifay isdicated that the
cotc=atratisc of uraniua was arecocosic.
Fiztin tie tufss 2ad voicazics of the prospect
the ar2atea existed as aranyl phasphates
witzic ti.. oxidire! zone. %Seslogical mappirg
ax.! ctke 2iazond drill cote shsvel that tke
St:s Creek VYolcanics are parr of the Lover
TOte 2T0ic %assos Forsatios, prabably with
sesber statys, rather thaa the expressiorn of
ag Atchaean Easezect ridge. This chanje in
the interpretation of the funlameatal strutere
of the Pine Creek Geosyacliine has led to 2
reexawinatior 2f the stratigraphy and to
saggestions whicy differ fros the Zurrent
concept. (Rutk)

<€212>

fraser, B.J., Australian Atosic Znergy
Cossission, Reseacrch Establishsent, Llacus
Yeights, Rustralia

Direct Current Statilization of Scintillarion
Courters esed for Jramimm Praspectiang. 3Suclear
Instrysents and %ethods 136(3) :513-516. (1976,
Ruguste)

& sisple systes for stadbiliziang a
scintillation coanter is described which ases
a dc light sorcvce (green light-esitting diode)
to illasinate the photo-cathode of the
photosuitiplier used to detect gassa-induced
light pulses fros the sciamtillator.
8asically, the photosultiplier anole current
doe to the light-esitting diole light is held
constart by an asvomatic control loop acting
on the voltage to keep the gain of the
chotosaitiplier tgbe constant. However,
because the tesperature coefficieat of the
scistillator 3oes pot in cenersl matchk that of
the light empitting diode, farther
cosgersation is required to achieve coastant
gasma pulse qain. This is provilel by addiag
to the control circuit & current derived fros
the light esizting disde voltage which is an
excellent geasute of tewperature; the use of
this techaique results im gain constancy to
within (plus or minusy | perceat in the 10~50
C ambient tesperature trange. Noise and
coustrate lipitations are discossed and it is
coacluded that tie systes (s Jenerally
applicable to urenius prospesting equipment.
{Aoth)
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<213>
Galipeaw, J.3., asd P.C. Mglard, Savannah Piver
Laborate oy, Aiken, SC

A tadiosetric Stedy of ®ocks im Three Selected
Srajirage Basiss in the Spruce Pire Area, Sorth
Catolica. DP-1R58; GIBX-W0(T8);: 79 pp. (1977,
Decesber)

?ilot stedies to icvestigate the arezl extent
»f ¢ dispersiorn halos ia stream wmaters and

sed imeats were corducted in three drazinage
basins mear Spruce Pime, BC. The Big
Crabtree, Bresh, and BEorth Barper Creek basins
are wnderlain by Precasbriaa amd lower
valeozoic metasorphic asd igaeows rocks.
Topography is matare, drainage demdritic.

vork consisted of a field servey of total
gaams activity, rock sasple asalyses for U,
Th, and K, astoradiography, and petrographic
and mineralogic stedies. It wvas found that
total radioectivity correlated better witk
litkology tham soil groep, soil pareatage, or
topography. Data was grouped iato three
popeulations based on lithology. they are: (1}
mica gmeiss an? horablende gneiss, mean
activity 60.23 cps; (2) sica schist, alaskite,
pegsatits, and Srasdfather Moeatain Porsation,
wean activity 90.19 cps; and (3) ¥Wilson Creek
Sneiss, wean activity 203.36 cps. Populations
2 and J say actsally esch consist of two
popslations. U coacentrations were 3.05-67.5
pps for the Big Crabtree Creek, 0.32-251 ppa
for the Brush Creek, amd 1,.99-59.5 pps for the
Sorth Harper Creek basins. Gassa anosalies
coiacided with knosn mreas of
J-aineralization. The B/K 80 ratio vas founl3
ro be the best paraseter for identification of
T-aineralized sasples. Autoradiographic
studies indicate that wwaniferous sinerals in
sost of the rocks from these basins are
prisary, and vill therefore ten? to accusulate
in detrital sediments as placers rat:er thkan
heing leached arnd transported. (LER)

<213
Givens, 9.7., ®.L. Caldwvell, and #.R. %ills, Jr.,
gobile nil Corporation, Dallas, TX

In-Situ Assaying for Ocanfiem in Eock Porsations.
U.S. Patent 3,686,503; 7 pp. (1972, Acgust)

LR new technique of in site assaying for
ore-grade uranium by detection of delayed
fiszion neutrons is described, 1 device
consisting of a 13 Xev neutron source ard
detector i. lovered fato an exploration hole.
The forsmavion of interest is cyclically
irradisted vith neutrons, and s record male of
delayed neutrons emitted by nestron fission of
aranfds. In this vay, & measure of 7 can be
ohtajined vhich is unaffe.ted by
disequilibrioa. Induced Th esission will
norsally be minor. To reduce the effects of
activated 0 17, the procedure of first
aestablishing an 0 17 background fros a known
non-uranive-tearing rock unit 1s ausel. (LKH)

<215>

rorski, L., Acadesy of Mines and Netallurgical
Sciences, Institute of Wuclear Techniques,
Krakov, Poland

Solid-Stare Detectors and Plectronics in Sanmms
and Y-Ray Spactrosetry. CONP-691229; Nuclear
Techniques for Mineral Exploration and
rxploitation, Proceelings of a Panel, Krakdw,
Poland, Decesber 8-12, 1969. Internatinnal
ftosic fnerqgy Aqgency, Vienna, Ausecia, (pp.
103-118), 187 pp.  (1977)

The snperior anarg, resolotions of 3o0lid-state
Aetectors of fars an axcellent advantage for

<213

causa and I-Tay spectrosetry. At present oaly
two tyres of solid-state detectors ace
geserally available, sasely the
lithica-drifted gersanmies smd lithiam-drifted
silicon semiconductors, and doth require
cryogenic cooling. The high resolstion
poteatial of these detectors is being realized
more fully through recent improvesents iz the
design of the associated electromic circulery
and cocling 2evices. The need for cryogenic
cooling o the presemst detectors and the first
amplifior stage is nct considered as 2
sigaificant practical dravback, although ic
iwposes a certain degree of lismitatioa on
field applications. Sose basic krovledge of
the techrigies is reviewel. (Rutk)

<216>
Srasty, R.L., Canada Seclogical Survey, Jteawa,
Ontario, Canada

Uranium Neasureaent ty dicrbocne Gamwa-2ay
Spectrosetry. Seophysics 83(3):502-519.
Jane)

(1975,

Zken vindow~type gamsa-ray spectroseters are
ssed in the airbocne measureaeat of araniaas,
it is necessary to ccrrect for scattered high
energy radiatior fros thallism 2989 in the
thorius decay series. This raiiation zan he
scattered in the crystal, in the grownld, and
in the air. A theory is presentel chat can
adeguately explain the spectrus buildap ia the
graniss wvindow for a point source >f thorius
oxide immersel to Jifferent depths in vater
and for a detector above the water. The
theory is extealeld to predict the buildup as 2
furctisp of altitude fir deteztors of
differert sizes and shows that errodrs in the
airtorre measuresent of uraniva can be
significant if co allowvance is made for
radiation scattered in the jrourd and is the
air. (kuth) (")

<217>
Gteqq, C.C., A%C, Gramd Jouction, T2

feconnaissance anl Investigational Drilling on
foskinnini and Yokai Yesas, San Juan County,
Utah, and Wavajo County, Arizona. R%UO-987; 9 pp.
(1952, Yoveaber)

Jraniums reconnaissance drilling vas conducted
on ¥okai Nesa, Arizona and Hoskianini Yesa,
Ttak in 1952. Strata intersected ranged fros
the Cedar Resa Sandstone aessher 5f the Zu’ler
Pormation (Persian) to the %ava<+s Sandstone
(Jurassic). The incunsistency <1 lov-grade
nature of the aineralization zsakes further
vork iralvisable, though tha extensive
channers in the Shinarump Psrmation eay sercit
futgre investigation. “"ineralization is in a
paleo-channel 2t the contact betwveen the
Roer.kopi Pormation and the Shinacusp
Cor.gloserate, The channel hottoa 1s a
conglomeczate of chert, jasper, and orheg
pebbles, with occasicnal copper zoloring and
sometises with alteration or carhonization.
The chanrel sands are up to 160 feet thick and
several hnnired fmet wide. In a fev placas
the conjloserate contains pyrite,
ctalcopyrite, chalcocita, and bornite,
ff-afinetalization uwsyally occirs in 2 o511 ox
qouqge vhere 1298 and organic 2rash collented;
faportant aszzocistions appear to be organic
catbon arnd copper, ysually as salachite,
myddy siltgrone layer of the %renkopi
Porsation undeclies avery ‘1 ahov, and may be
ar. impsrtant oce contral. Nne hole on ¥nkai
Snsa shoved carrotite-copper winecalization.
(LKH)
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<219>
fares, ?.P., and P.¥. Ward, US3S, Waskington, DC

deternination of Selenice in Yegetation. USGS
Salletin 1808; Sev and Zefined Metbods of Trace
Analysis gsefsl ie Geochemical Explocation, F.¥.
Sard, (po. 37-a2y. (1975)

The amownt of selerinm concentrated ic
vegetation can be z usefsl indicator of
couceal auraniva ore %odies im soils or rocks
sepporting the vegetation and it can provide a
basis for studying the effect of the natural
environsent ob man and aiisals. ¥hes selenius
coateat of forage crops is belov 0.03 ppa,
animals saffer fros a seleniam deficiency, and
vhen the seleniem content exceeds 8 ppe,
anisals suffer froa selenium toxicity. These
limits iedicate the rapnge for which any method
of Jdetersining seleniuw in vegetation has to
be useful. 1In this report, selerice in
vegetatior vas determined, after wet ignition
ander reflsx with a hot mineral-acid aixtare,
by the creaction of selenius with
2,3-disminoaphthalene to fors

e, 5-benzopiazselenol, whose florescence is
proportional to tie seleniua concentration.
The reactioan is sensitive to about 0.02
sicrogras of selenium and, accordingly, the
lover limit of tiAe method is 0.02 pps.
Recoveries of added selenium are about 90
percent, and the relative standard Qeviation
is on the order of 19~-75 percent. ({JNT}

<219>

Heffner, J.D., and R.B. Pergusan, Savannah River
Laboratory, Analytical Chemistry Divisior, Aiken,
1

°relininary Rav Data Pelease, Tharlotte 1 Degree
X 2 Degree ¥THS Area, ¥orth Carolina ard South
Carolina. DPST-T4~186~-%: GIBX-38(78); 3V pp.
(1973, Jangary)

The ceport presents prelisinary resslts of
streas sedimeat and grcund water -
reconnaissance in the Charlotte Wational
Topographic Map Series 1 dejree x 2 deqgrees
gquadrangle. Stceaa sediment samples were
collected from small streams at 1258 sites for
a nominal density of one site per 13 square
kiloseters in rural areas. Ground water
sasples vere collected at 759 sites for a
nosical density of one site per 25 square
kiloseters. W¥e:tron activation analysis
results are given for orapjum and 16 other
elements ic sediments, and for uvrapiums and ¢
other elesents in ground water. FPie!ld
seasoresents and observations are reported for
each site. Analytical data and field
seasurements are presented in tables an! maps.
Statistical sumemaries of data and a bdbrief
description of results are given. 2
gdeneralized geologic map and a sumsary of the
geology of the area are inclaoded. (Aoth)

(1

<220>
Jacobsen, S.I., P.L. hawodt, and 2.2. Sharp, Jr.,
Los 1lazos Scieatific Ladboratory, Los Alasos, ¥R

Uraniae Bydrogeochesical and Streas Sedimest
Beconnaissance of the Line Hills and Iycaek BTES
Quadrangles, Alaska, Incladiag Concentrations of
For- y-Three Additjonel Elewesnts. GJIBXI-29(79);
LA-7388-HS: 228 pp. ({1979, Jamuary)

Sater and sedimeat samples vere collected from
1250 streass aad ssall lakes in the Lise 8Ills
and Typsek quadrangles, Alaska. TYhe sraniem
contests of the 671 maters fras the Lise Hills
quadrangle range fros below the '=*tection
limit of 0.02 ppd to a kigh of 17..9 ppb.
Uranius coatents of the 667 sedisents froa
tkis quadrangle range fros a luv of 0.1 pps to
a2 high of 9%.9 ppa. Both waters and sedisents
containing relatively high uranies
coscentrations are found to clester in
association vith plutonic rocks in the Alaska
Range, and particularly so in the vicinjity of
the Tir.d Pep batkolith asd Boent Estelle
platon. The sranium cantents of 575 waters
fros the Tyonek guadramgle range from below
detection limit to 13.33 ppb. Pelatively high
uranium concentrations in vaters were fosnd to
cluster pear the Hount Estelle platon and
undiffereatiated igomeoss, astasedisentary, and
volcanic rocks ian the alaske Range and in
Pleistocene deposits along the Castle Hountaia
fault. Oranies ~ontents in 502 sediments fros
the Tyonek guardangle range fros 0.1 pps to 58
ppe. Most sedizent samples having high
aranies concentrations are fros locations near
the Bount Estelle pluton and Styx River
batholith in the Alaska Range. Data for
sasples collected in the Alaska Range and the
tvo flanking lowlands were also exasined
separately. Vater sasples fros all sosrce
types in the Alaska Ranoge had a higher sean
sraniam concentration (0.85 ppd) than those
fros the Westersn Lowlaand (7.3 gob) or the
Susitna Lowland (0.57 ppb). The mean uranius
concentiations for lake water saaples from the
Alaska Range and the lowland areas arte
similar. Sedisent sasples fros streass and
lakes ia the Alaska BRange have a markedly
higher mean granius conceatration (7.00 ppem)
than sedimen: sanples froa either the Western
Lovlan? (2.85 ppa) or the Susitna Lowland area
(1-73 ppe). {Auth) {PAG)

Vater sasples were analyzed for uranius and 12
adiitional elesents; sedisent sasples vere
analyzed for uranfom and §2 other elesents. This
report addresses only uranius and thorius.
Appendix I - Listings of field data and elesental
concentrations for sasplrs fros the Lise Rills
quadrangle. Appendix X% - Listings of field data
and elesental concestr~tions for sasples fros the
Tyonek quadrangle. Appendix IIY - Listiags of
dissolved oxygen in vaters seasured at ssaple
locations in the Lise Rills and Tyonek
quadrangles. Appendix IV - Aistograms of uranius
concentrations in vaters asnd sedinents fros three
physiographic provinces coversd by the Lise Hills
and Tyonex quadrangles. Appendix ¢ - Sussary of
standard procedures, explapation of codes, and
key to sample types listed in Appendixes I and If.

X



EXPLORATTON

<221>
Killsgeard, T.H., V... Preesan, and J.S. Coffaman,
0SG5S, VYashiagqton, DC

®ineral Pesosrces of the Saw2ooth Primitive ires,
Idako. ©OS6S Bulletin 131%D; 178 pp. (1970)

A mineral sucvey of the Sastooth Primitive
Area and vicinity, Idabo, was made in 1966,
1967, an? 1968 by the 056S and the U.S. Bereau
of %ires. The area stulied vas ia the rugged
Savioath Range of sowth-cer ral Idako and
consisted of about 318 =gear” siles of the
officially designated Saswtooth Primitive Ares,
plus adjoining areas that aggregate an
additiomal 120 sguare miles. An saexpectel
resglt of the geockemical saspling in the arez
vas the discovery of comcentrations of aranius
in many streas-sediment szaples. 1 high
proportion of these sasples case fros the
headvaters of the South Pork Payette 2iver:
from streass draining the rocks of the
Sawtootkh batholith. Viseal and radiometric
exanjinations of the Sastooth outcrops
disclosed minor shovings of accessory manerals
that could contain uwrasise, bot ac veias or
concentrations of suraniss-bearing sinerals
vere foend. Oraniem in the Sawtooth batholith
seens to be preseat partly in the mineral
eszenite and probably also in some other form.
Esxenite vas tentatively identified as thke
fine-grained radioactive mineral found in a
pegaatite vithin the Savtooth batholith.
Another type of sraniss occurrence is
represented by the unumal asounts of uracius
found in black swds and clays, and is bog
sanples high in organic matter. (JAT;

<€222>
Lesure, P.G., J.B. Motooka, ard P.l. Weis, USGS,
Reston, ¥i; USGS, Oenver, CO

Exploration Geochemical Studies of Some Sandstone
Copper~JUraniam Deposits, Pradford, Colasbia, and
Lycosing Counties, Pennsylvania. Jomrnmal of
Research of the USGS 5(5) :609-62%. (1977,
Septesber)

semiquantitative specirographic analyses of
sineralized and wnminerzlized sandstone,
siltstone, and claystone from the Catskill
foraation of Devonian sge in Bradford,
columbia, and Lycos‘ng Counties, Pennsylvania,
soggest that copper, silver, and sranius are
the principal aetallic elesents concentrated
in the mineralized rock. Lead, sercury, ard
aolybdenas say be concentrated slightly in
sineralized rock but vslues are too low to be
of use in exploration. The deposits are too
s8all to make large anomalies in streaa
sedinents except in drasinage basins of less
than a fev acres. However, if a large leposit
vere exposed to weathering, it wousld probably
be detectable by streas sediment saepling.
(Auth) {NBW)

(2]

€2z

<223>

tueck, S.L., D.D. ®usanels, and G. Rarkor,
University of Colorado, Depactmeat of Geological
Sciences, 3oulder, €O

Cosputer Bodelliang of Uranisum Species ia Satsral
Waters: Applications to Bxoloratiou.
Proceedings of the Joict Amnual Beeting J>f the
Geological Associatioa of Camada, the
Niperalogical Assaciation of Tanais, and the
Geological Society of Ame-ica, Toroato, Jdatario,
october 23-26, 1978, The Jceological Society of
America, Boulder, Coloralo, {(p. 366}, 337 pp.
{1978)

The WATEQP compater progras has been sodified
to inclede 21 aqeeoss species and 17 szinerzls
of wraeiie. TYaput ccasists of guantitative
chemical analyses of the saters of interest,
together vith field seasaresects of 2%, oF,
and tesperature. Iz abszace af field Th data,
estimates are sade. This forw of sodelling
may find use iz geochemical expioration,
soletion miring, ané¢ pollstion coatrol.
Calcslated satsratioa indices perafit iasediate
applicatior of the program to kydrogeochesical
exploration fof deposits of urasisas. inalyses
of grosndvaters fros knowa srasism leposits ia
Uyosiag and Texas vere supplied by ¥yosing
Sinecrals Corporatios. Calculated satsratios
Indices show supersatscation of the
grogndvaters with respect to wraasimjite and
coffinite. Uidspread haloes of other sinerals
ave also indicate? arouxd the 2eposits,
Serving as 2 gsvide to ore. (Auth)

<228>
2azxwell, Jj.C., Los Alazos Scientific Laboratory,
tos ilamos, ¥R

Eesults of Tranius Tydrogeochesical and Streaw
Sediaent Reconnaissance 32 the San Jean irea,
Southwestern Colorado. LA-92-77-1152; 23 pp.
(1977, Rmacch)

Over 1700 vater samples asd nearly 2000
sediaent sasples were collected fros 1995
gites in the San Juaa Rountaias, Colorado,
during June and July, 1976, by the Los Alasos
Scientific Laboratory for the ERDA Natiomsi
Uraniom Rerosrce Evalsation projuct. HRost of
the vater sasples vere fluozometricaily
aralyzed for sranive, a fev of the higher
oranics concentrations (jreater than 10 ppb)
of vater sasples and all the sadiseat sasples
vere analyzed by delayed nestron counting.
Average uraniss valoes for the water sasples
taken fros mountains was less than 0.5 ppb,
€ron plateaus vas 1-2 ppb, and fros Mances
shale aress exceeded 2 ppb. Anosaloss
sedisent sanples cane fros the Stors Xing Peak
area arnd appec Vallecito Creek, vith values of
80 pps. The Lake City mining district area
contained sasples with 8-30 ppa sraniss in the
sediment and 3-30 ppbd in the water. (M3W)
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<€225>
Borris, ¥.i., H.Z. Bgyaker, and D.8. Steinbans,
Los llawos Scientific Labcratory, Los llamos, BN

fyircjeochesical and Streas Sedimert
Reconnaissance of the Fational Uranies RPesosrce
evalaation Program - The Bocky Hosntajin States of
Nev Yexico, Colcrado, W¥yoming, and Bontana and
the State of llaska, Octolter-Deceaber 1977, i
Progress Beport. LA-7175-PR; GIBX-T7(¢(78): 10 pp.
(1978, Eap

Durimg the first part of the quiarter,
October-December 1977, the scope of the
Hydrogeochesical and Streas-Seiiment
Beconnaissapce (ASSR) surv'y wvas expanded by
the Department of Energy (DOE) to include the
analysis of thorius and lithius in sedimen.
and severzl other elements selected by the Los
Alawos Scientific Laboratory (LASL) in either
sedisent or vater. Developaent of the LASL
azltielement capabilit jes in the xz-ray
fluorescence, spectro-hemical, and neatron
activation techniques was accelerated to
achieve the required throsghtput rate of 200
saaples per day by each method early in PY
1978, The LASA ¥Will report data for 83
elements in sedinent samples and 1) elesents
in water sasples. Daring the gquarter, sracias
analyses vere determined for 7360 sediment
sasples and 7100 water sauples, The
priorities and forsat for HSSR recomnaissance
reports vere changed tc reflect the nev DOE
guidance received early in the quarter.
fecopnaissance report boundaries will coincide
vith those of the ¥TNS 1:250,000 scale
topojraphic eap sheets; existing data bases
are beiag split and cosbined to confora to
these boundarfes. Computer output foraats and
headers for the maltielemert listings to be
used in LASL ASSE reports vere developed and
are ready for use on the first sultielefent
resort. One reconpaissance report vias open
filed throogk the DOE Grand Junctior Office.
Tvc NTBS quadrangles were saspled as part of
pilor stadies; 39 of the 6 quadrangles
assigned to the LASL in the lover 3R states
have been coapletely saspled, and bid
guotations vere requested for saspling all of
the remaining pacrts of the other 27 .
quadrangles during PY 1578. aispling
specifications to te released for tid next
guarter vere prepared for the 35 gquadrangles
to be saspled in Alaska in FY 1978, (auth)

<226>
“oxhas, R, M., 0S35, Waskington, DC

Geologic Bvaluation of Airborne Radioactivity
Surve s Data., Peaceful Uses of Atosic Energy,
Vol. 2, Survey of Rav Mater ial Resources,
Proceedings of the 234 International Coaference,
Gesava, Switzecrland, September 1-13, 1359,
United wWations, Wev York, {pp. B15-819), 383 [,
(1958, Septeaber)

Recent develcpsent of large-voluse crystal

_ detectors for aerial radiocactivity surveying
and application of semiqguartitative analytical
techniques nov perait geologic evaluation of
regional surveys vhereas previous quiulitative
sucveying methods were generally lisited to
direct ore-finding tecnniquea. DNats ohtained
by the 1.5. Geolngical Survey’s airborne
detactor are discussed ~-d the conclusions
iravn are generally valid for any
scintillation Aetector of cosparable crystal
tolume and energy respcnsa. (3NT)

<22
Q°Conpor, L.J., and B.D. Saith, 036S, Denver, CO

Total-Pield Bagoetic Serveying as an Exploration
Tool for Sedimentary Uranius Deposits. 056S
Circular 753; Short Papers of the US Geological
Servey Uraniua-Thorium Symposies, 1977, J.A.
Canpbell (2d.), (pp- 13-15), 75 pp. (1977)

Total-field magnetic serveying is a relatively
simple and inexpessiw geophysical exploration
nsethod. In order to test applications in the
exploration for sedimsentary wraniws deposits,
grownd surveys were condected over several
areas of knowe miseralization. Yec ssrveys
vere conducted in morthern Colorado over roll
fronts in the Upper Cretaceous Larasie
Porsation. Ore survey vas sale on exposed

- Larasie with a2 roll front occurrimg im a sand
snite approxisately S = belov the surface. 1

- strong correlation was foond betveen a sharp

1S-gaasa negative ancazly amd the aineralized
zone. This anomaly probably resulted from the -
relative depletion of magnetic siacrals in the
vicinity of the roll frost. 1 second ssrvey
vas sale vhere approxisately 85 = of the White
River Pormation wncoaforsably overlies the
Larasie. BHere sineralization occers is the
larasis abost 75 s below the ssrface. 5o
nagnetic anomalies could be directly
associated with the ore. The lack of any
distinctive magnetic psttern may hive been dee
to the greater depth of the 3sposit, or to thke
atseact of tbose conditions that produced the
relatively lov magnet valges of in the
previous case. Two Surveys vere also
conducted in the Powder River Basis of
Wyosing. One survey in the ceatral portiom of
the basin vas ditected et uraniss leposits
85-50 a deep ih the Pocene Pasatch PTocsation.
3 small negative anomaly correlated with the
oxidized side ¢, the zone aninerslization. The
other area surveyed bad aranivs sineralization
ir the Port Union and Wasatch Pormations,
ranging fros near sgrface to deeper than 150
». Hfere cthe sagnetic pattern vas complex and
granius deposits vere not sacrked by any
consistent magnetic pattern. The depth, size,
and magnetic properties of mineralization arnd
the influence of local geologic features are
controlling factors on the sagnetic patteras
observed in the socrface ssrveys. Despite the
coaplexities introdeced by these local
factors, total-field sagnetic surveyirg,
irvolves only one or twvo people vith
cosmercially available instromernts and it is 2
rapid and inexpensive exploration tool for
sed{aertary utaniue deposics. (Ia)
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<221

Parslow, G.B., and I. Dwairi, University of
Regisa, Department of Geological Sciescss,
Begina, Saskatchesan, Canala

Extractios of Urzasias loas fros Water: 1A Rapid
and Convenfent Bethod Using Prepackaged Ioa
vzchange Resins. Joarpal of Geochemical
exploratioa 8:581-537. (VT

L sev sethod of extracting and concestratisg O
ions fros agseoes solutions in the field ering
ion exchange resias in teabags is described.
?Yield extractios saves shippisg costs sad
avoilds probleas vith "agimy® of wveter saspies.
Teabags are the only cosmercially available
containers that fullfill the regeiresents for
field sse of resins. The resirc used is Dowex
¥ X8, converted to eitber the hydroxide or -
selfate fors and stored as batches of 50
teabags, 3g of dasp resin per dag, is sealed
polyethylene bags. Pesin particles shoeld be
8o smaller tian 60-80 mesh, 20-50 sesh being
the sost convesient. Sater sasples are
scidifisd to 1-2 pil, extrected, the teadags
agitated and eluted. It is possidle to
deternine U values of less than 0.V ppb esing
this techaiqee. The technique is wseful in 9
extraction froa acid djigests of lake
sedisents; Pe guench effects are esseatially
elivinated. The wethod also has application
ia other fiellds sisply Dy chaniiag the resia
and reagests. (LXNW)

<229>
Putes, C.I.

Sethodes Bucleaires Otilisses Pour la Prospection
et L'Exploitation des Ressources Tinerales non
Setrollieres. COFP-691229; Neclear Technigses for
sineral Exploration apd Pxploitation, Proceedings
of a Panel, Krakov, Poland, December 8-%2, 1969,
International Atomic EZnergy Ageacy, Viesna,
rusecia, (pp. 37-57), 187 pp. (V97V)

The applicatility of nuclear borebole sethods
for anom-petroleas sineral resources
prospecting is sov beiwg recognized. The
inforsation obtained ticroegh these sethods is
an aid to geological studies for the discovery
snd evalsation of ore and sineral salt
deposits. 1In general, the horehole sethods
tor these types of iavestigation cosld be
alapted fros those most comsohly employed in
the petroleus indastry. WNaclear borehole
sethods are based oz one or sore of the
following technigues or disciplines:
seasuresent of natural radiocactivity,
gJaspa-ray scatterisg, photo-neetror reactioss,
tadioisotope I-ray fluorescence, thersal and
fast neutron activation, fast neutron
irelastic scattering, thersal nestron capture
and cycljc activation. Ap analysis is gliven
on the perforsance and lisit."ions of the
sethods snd thelr applicabilit  for deposit
prospecting cf potash sslt, ~~41 and ores of
lov, sedium and high atosir sass elesents.
f{Auth)

63
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<230>

Price, v., mad R.3. Perguson, Savasnah PRiver
Laboratory, Apslytical Chesistry Divisiom, Aiken,
sC

Prelisisary Basxic Data Bwlesse - Sroeuad Sater is
Sinston-Sales 1 Degrwe by 2 Degree BYBS Area,
Borth Carolina, Virgiasia, asd Tenaessee.
GJBI-S8(78) ; DPST-T8-186~3; 9% pp. (1979, Barchy

Grouwnd water sasples vere collected at 78a
sites ja the Wiastoa-Sales STHS quadrangle for
a nosinal density of one site per 25 =zq ka.
Sranise and other elesents were detersises by
peutror activatiox amslysis. KXey lata fros
ground watar sites iaclede (V) vater geality
seasuresents (pH, comdectivity, and
alkalinity) asd (2) elesental asalyses (U, Fa,
Cl, 8g, Al, Mn, Bz, ¥, and 7). Sepplesentary
data inclede site descriptors, isforsation
abost the collection of the sssples, and
apalytical 4ata for dysprosisa. Sarxises
repozted stanisa coocwatratios was §.0) ppbd,
ainisun reposted wales wvas 0.G0% ppb and the
asan valoe vas 0.176 ppb. Standard deviatioz
is 0.30. (PAG)

This report is a sapplewent to SIBX-66{77),
DPST-T7-186-%, which costsimed a geologic
description of the ares apd asalytical resuits
foz stress sadissut sssples.

<23V

Price, V., asd P.L. Jones, Savaanah River
iaboratory, Asalytical Chesistry Division, «iken,
3C °

Orieatation Study Data Bmlease ¥I: Leesville,
South Carolina Area. GJIBI-61(78): DPST-76-181-1;
39 pp. (1978, march)

Sater and streas sedisent sasrles vere
collected fros the agpesr Toastal Plain, %odoc
Paslt Zone, Kiokee Belt, and the Carolina
State Pelt. Cuttiags were collected fros
vater vells being s illed in the area. This
teport inciledes sasple locality saps, uraniss
distribution maps, tables of vater quality and
field seasoresent data, and tables of sranisa
asd other elemenzal concentrations. (PAG)

“his paper presents orly sav data. Pield data
are presented ip two parts: Tadbles 1 and 2
cortain & record of site description daca ard
Tatlec ) and & contain a listing of field
analytical data.
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Q3>
Pursoe, J.D., and R.D. Varxes, lLos Klasos
Scieatific Laboratory, Los Alamos, W

Graniun Sydrogeochesical =2 Streas Sedineat
RBecosnaissance of the La Junta ¥TES Quadtangle,
Colorsdo, lacleding Coscemtractioss of Porty-Three
Additional Elesents. GIBE-81(79): LA-73R83-mS5;
122 pp. (1979, Tedhrmary})

Totals of 1351 water amd 656 sediseat saaples
were collected from V8532 locatioss. Water
sasples vere collected fros wells, streass,
rad spricgs; sedisent sasples were collected
troa streass a2d springs. The sranisy
coacentratioes ia raters tanqe fros belas the
detection liait of 0.02 ppt to 788.80 ppbd,
with & seas wraaiwm comcemtration for all
water types of 7.22 ppit. Zive clusters of
sanples contalining relstively high ersaiems
velwes are defined; they are sssociated vwith
the Pakots saadstane-Purgatoice formations,
the Horrisoa forsatioa, ot allmvien near the
irkansas Piver. The cluaster azsociated
predoainautly with the Rorriscc formatior has
the sost favorable lithologic amd structeral
setting Io5r possible wrssiss sineralizatios.
Sedinents collected ix thix stedy have sramies
conceatrations that fange batvesn 1.60 pps qnd
$2.20 ppa, witk a sean of 8.54 ppu. The
ssjority of mdiment samples with relatively
high wraniss coacentratioss were collecied s
fosr arwas that are ssmciated with either the
Bakota~Purg 1toire foreations or the Graneros
shale-Sresthoce linestone—Carlile shale
forsations. The clester of sasples containirg
tke highest srakius valses for sedimencs and
the clurter conteiting the Lighest sraniwmm
valees for waters are inrident and arw
located ir the vest-central pocrtion of che
quadrangte. (Antd) (PAG)

gzpendix I-k: Listings of Pield Deta and
Ylaseutal Coscestcations for Sater Sasples,
Appendix I-B: Lictings of Pield Data ard
Elemental Concantratiosns for Sedimest Saaples,
Appendix JI: Histogras of Thorias Concentratioans
iz Sedieents, Appendixz IIT: Sossary of Standacd
Provedacres snd Codes Uszed and Key to the Sasple
Types Listed in Appendix I

<€233>
Peade, H.L., Jr., %esource Associates of Alasks,
rock Collians, CO

Grover Oraniuw Deposit: L Case Bis*ory o
gcanfias Exploration in the Denver PBasin,
Colorado. The HBoantain Geologist 12¢1):21. 37,
(1976, January)

Is the sorthvestern portion of the ODenver
Basis, Weld County, Coloredo, exploratios s.s
ssccessfel is the discovery of "Syosisg-type”
soletion fromt sranigs deposits is sandstones
of the Upper Ccetaceoss Fox Eills and Larasie
vorvatioss. These deposits, although lovw is
grade and ssall Lin sise, varying fros s fev
thossand to one millioa pounds of U308, sre
cospercially sigsificant dee to price
increases for drsnice. The Grover erasive
deposit, discovered in 1970, coataiss aa
estissted reserve of 1,007,000 poends with an
aversge grade of 0. 18 percent UI08. This
deposit occurs in s sedise- to fine-grained
carbonsceous, feldspathic, flavial, chanmnel

sapdstone of the Laramie Yorsation.
Exploceation ia the Grover afer was guided by 2
systen of tadiometric log istecpretatisas
sisilar to that 2eveloped im the Ponder 3iver
Besin, Vyosing. This systes vas used becasse
slteration of the samdstose sas not readily
identified ir well cuttiangs. Sand isopact
saps vere also stilized to caatrol explocation
becanse aiseralization was foend to be related
to chacges in sand cthickasss. The
configuration of the geochesical cell ia the
Grover ares established that arasiferdas
fluids woved in a sorthwest direction.

Uraciss precipitation was caised by the
downdip sigratios of oxygenated grosndewater
high Lkt sranisa costest that soved through the
Graver Saadstoae, a highly catbomaceoss,
pyritic sandstone. {ED)

<238>
Reynolis, R.L., aad %.8. joldhabec, JISCS, Deaver,

€0

!ccogliuoi of 0xidized Salfide Tinerals as as
gxglocrstion Ceide for Uranisa. Josgcazl of -
fessarch of the USGS 6(W :403-a88. (1978, Jely)

The &£iffeconce in color betwess oxidized asd
reduced sandstoces has beet vsed 2s as
explocetion guide for roll-type 7 leposits.
The grey zotes of redsced sasistose as a rele
contais pyrite asd sarcasite 2s ashedrsl o
sshedral crystals asd crystal agjragates, as
interstitial ceseats, aad as replascesests and
overgrowths of datcital Pe-?i oxides asd
Possil vegetal matte.. These are Oxidized vo
lisonjte by groeadwa ters dering dre formation.
Processes other thas oxidation of selfides,
however, can casse reldening of clastic
sedisents without the creatios of a redox
bosundary. Other sources inclede fiatcastratsl
slteration of Pe-bearing silicates and oxides
and deposition of clay size fsrcic oxides.
Therefore criteria for distinjeishing fercic
oxides and hydroxides forsed by oridatjon of
Ye-sslfides are needed. Sasaples fros &
districts were tested: morrison Forsation
{epper Jurassic), Grasts Siaeral Belc, B.A.;
wasatch Porsstion (Zocese), Povder River
Basin, 9Y; Whitsectt PForsation (Foceae}, Kacres
Co., TX; and Catsdosls Teff (sid-Tertiarmn,
Webbd Co., TX. 311 except Borrison comtain s
roll-type ore body. Sasples sere stedied as
polished graia sosnts azd this sections is
teflected light. Diasgaostic featsres of
limonite fros sulfide ozidation are: (V)
lisosite psselonerph s after Pe-sslfides; ()
lisonite fros salfidized plant debcis: (3
lisonite fros selfidized Po-Ti oxide sinerals
shoving retestion of charactecristic teitsres
nf the original detr ital grsin titasosagnetite
coBaonly bas ilsenite along the (111)

crystal lographic plases - ssifidizetion
coseonly leaves ressasts of ilsesite lasellae
with charactecistic (111) ocriestatiom); (W)
chatactectistic iateroal textures ins lisonite
indicative of oxidizad sslfide cesent
(lisonite forsed by replacesest of Pe-sulfide
cesest is characterized texterslily by
copvolate patteras cwmposed of iatergrovths of
diffetent Pe-oxile asd hydroxide phases -
polishad sections free 3 ussiserslized
sapdstoses reddened ty intrastratsl
alterations shor 80 convolate testares). At
least tvo of these diagnostic festeres vas
fognd is each of the depositas stedied. (LXN)
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<35>

Rosar, R.J., {(Cosp.), and B.E. Daker, Jr.,
fCoup.), Bav Begico State Bureaw of Nines and
Ainersl Besoerces, Socorro, W8

Selected Papexs fros 1970 Urasiws Symposies at
Socorro, Bew Bagico. Nev Bexico State BSereas of
Sines and Bimersl Resostces Circulsr 118; 61 pp.
(197 1)

Six papers presested at che syaposius are
peblished ir this circular., TYhree papers
presest aspects of sranies exploratioa: 1)
Uranive exploration in Sosthwest Texas, 2)
Explotation Geclogy Setholds in the Gramts
Hiseral Belt, and 3) Byirosetallergical
Aspects of Bineral Exploratioan. The remaising
three paperx axplore steas of sranius
prodection: 1) The Bemficatios asd Refining
of Srsxivs Coacentrates, 2) Prodection of
Scanius Tetraflaotide aad Urasius Setal, and
3) Bicrodiological Leacking of Stanisa. (F26)

Zach paper has Deen abstracted amd iapat
separataly.

236>
food, R.2., Beadix Pield Mmgineeriag Corporation,
€rasd Jusctios, CO

Prelisinary Geologic Investigation of Oraaies
Pavorability in the 28 River Valley of Nocth
Bakota and Blismesota. GINX-SY(7T);: 12 pp.
(1977, Rugest)

A steldy vas ssde of Precasbrisa through Upper
Cretaceoss rocks ix a 20,900-sg-si area of
esstern Forth Dakota and western Sianesota to
detersise their favorabdility for eranjies
deposits. The stuldy vas confined to s review
of literatsre, naps, and wsell logs. Duriag
sost of post-Prucasdrian tise, this area
served as 2 trassitiosal zoas between the
douinantly positive Camadian Shield to the
east and the generally negative ¥illistos
basin to the vest. Periodically, sarine
tcassgressions osto the shield sargin ressleci
in the deposition of owr-stepping or
onlappirg clastic wedges, which i{» places rest
digectly os ercded and Lighly veathered cocks
of Precssbrian age. Swuch onlapping enits
inclede the Deadwood Porsation (Casbrisn), the
Vianipeg Yormatior ([Ordovicisn), amd the Ingc
kars Groep (Cretaceous). There are no knovn
sranice deposits is the project ares; but the
clastic onlapping saits do coatain thick,
coarse—-grained saadstomes, varying ascants of
orgsnic ssterial, and asidersbdle detricsl
ssterial from Precasbdrisn crystalline rocks.
They are believed to be relatively pecseable,
very videspread, and are not far fros areas of
snosaloss sranios concentratlos in Precashbrian
tocks. It is postulated that uranies derivel
by veathering of the Precaabrian rocks cosld
have baen transported sestward inm detritas or
in soletion in ground or surface vaters.
Solwtions cosld have traveled throsgh
fractures ia crystallipe rocks or throujh
permeabdle clastic rocks and dranivs may have
precipitated vhere favorable reducing
cosditions existed. ECeidence of possidle
scasios favorability inclodes anosaloss
etanics concentrations, hasic saterials, snd
other evidence of the presance or forsec
presence of urrnius. (Aotk)

<235

<237
Ruiz Reyes, J.A., Oaiversidad Sacional Aectoncea
de Bexfico, Pacsltald de Ingenieria, Sexico

La Exploracion Hagastica Como Gaid Para Ldycalizar
oranio. #SP-20308; PA.D. Thesis; 86 pp. (1978)
In the Hier area the sagmetoseter method -

revealed the contrast between the magmetic
expression of the favorable korizoe amd
sijacent layers, thas proviag Lhat the method
has the possibility of detecting zomes of
oxidation im strata favorable to wrlaiss
deposits. The vidth af the mone of oxidation
cag be delimited in a fairly aporocisste vay
using this sethod. It is concleded that
sagmetonetsy is a good sosrce of aid as a
preliaisary tool in megional serveys, thus
helping radiosetry to localize favorableltoses
in distinct types of lithology, and togesther
with radiosetry, cas also be s seans of
delfiaiting hydrotherml zomes which wosld be
favoradle for a deposit. Hagnezomsstry cas
also be atilized wvhea the objectives are
placer deposits by locating the placers and
focesing the drilliang on these spots. (PAG)

<238>
Sschisv, S.C., Salf Scieace snl Tecksdlogy
Cospany, Pittsderg, n

Clay Rinerals as Ucraaius Tracers for Roll
Front-Type Deposits. Proceediangs of the Joiat
Aanual Beeting of the Gevlogical Association of
Canads, the Bimeralogical Associatios of Tanada,
and the Geological Society of Americas, Toromto,
Ontacio, October 23-26, 1978. The edlogical
Soclety of Am=tica, Soulder, Colorado, (p. 884),
531 pp.  (1978)

The sineralogy of sasples fros five cores
obtaised across s uranies roll-fromt deposit
{e the Grants tineral Belt, ¥ev Jexico, vas
detersined. The ore boly occurs in the Brushy
Basip Meaber (Poison Camnyon Sandstone} of the
florrison Porsation (lLate Jurassic), lies at
redox interface in a structucal depression,
and is confined betvean fine-jrained
*acdstone® rock snits Detailed
sineralogical, chemical, and texteral dats
confirs somse¢ of the eaclier zajgestions that
these sudstones are, tn fact, the altered
products of volcanic tuffaceods satecial.
These rocks are cospcsed prisacily of
sonteorillonite clays baving tobacco-lesf
sorpholoqgy, anl ace tafecced to as
*testonites’ in this paper. The host
sandstones cootain scattered iatercalations of
so..*sorillonitic saterial in the fagm >f clay
galls, stringers, snd lensexs derived from
bentornftes. K sacani-gensecation avthigenic
cellilar sontasrillonite i3 also identified in
tle host rocks. Distinction detween the two
qenetically diffegent types of )
sontsorillonitas for guantitative porposes was
sade 8sing scanring electron sicroscope, x-cay
diffcactior and size analysis. The cellslar
soptnorillonite is mcst abuadant in the
oxidized zone anl decreases tavard ore and
raduced zones. ANathigemic chlarite has formed
later thar, and at the expensas of, celluylar
sontaorillonite; it is concentratel in the ore
zone., Faolinite in sandstdnes is the lase
clay sinerasl to fore, and i3 208t ahundant in
the tediuced zone., The characteristic
suthigenic clay-sineral saitea of 4ifferent
geocbamicil zonés suginst thase ¢2 bha related
to the ofe-faraing 7 cocess; thair uge ag
urarnius-tracers is apparant. (Aut!)
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<239
Sainsbery, C.L., T. 9Sudson, %. Kachadoorian, anm2
. %ickards, U565, Waskiagtom, DC

Seology, %iseral Jeposits, aad Geochesmical and
fadioaetric Anomalies, Serpemtiae Hot Spriags
Azea, Seward Peainsela, Alesta. 0SGS Balletin
1312; Coatridations ro ®ccnoaic Geology, 1969,
21-218), 320 pp. (19€9)

During 19€8, detailed mapping of the Heabolt
Creek and alfacent areas in the
Serpentire-Yosgarok area was carried oat as
part of a program that included detailed
yeoctesical studies and airborce geophysical
sarveys. An airborse magnetic and raldiosetric
ssrvey wvas sade for the USGS Ly lockwoad,
Kessier, ané BSartlett, Tuc, and several
radiosetric acomalies were ontlined. Wope of
the asosslies were checkel in the field, bat
several factors were coasidered significant.
rirst, although several btoad anosalies within
the granite tend to corresgond to topographic
higks, the area vith the highest radiation
lies along the maostheastern edge of the
granite iuv as ares aot checked in detail
previoasly. The single orasiss deposit kmows
an the Sevard Peninsula, at Brooks Romntain,
about 40 ailes west, consists of secondary
sraniss sinerals that are associated with a
lobe of grasite. The sisilarity of geology
and locatioa of radiometric anosalies say te
significant and recest vork has shown the
granite in the area say be a late-stage
lifferectiate. Secondly, the radiosetric
anosaly does not coincilde vithk known
sineralized tedrock; hence, BO direct
cotrelation car be made betveen ancaslies and
ore deposits. and tkirdly, all the anosalies
occar above the yracite or tle orthogneiss,
which suggests that radioactive accessory
sinerals say be the principal source of the
tadistion. The second and third factor tead
o lessen the possible isportance of the first
factor. (397}

<200>
Shanpon, 5.5., Jr., Los Alamos Scientitic
Laboratory, Los Alamos, 3%

Detailed Urasius fydrogeochenical apd Streas
Sedimest Recosnajissance of the Tallshassee Creek,
Balger Creek, Castle Bock Gulch, and Beffalo
Gulch Aress in the Bocrtlwestern Part of the
Pueblo ¥THS Quadrangle, Colocado. 6GJIBI-%2(79);
LA-7593-8S; 109 pp- (7979, Pebruary)

A total of 62 water and 620 sudiment sasples
was collected froa 626 locations within foer
areas totaling 800 sq kn in the northwestersn
pact of the Pueblo qwdrangle, Colorads.

Water and sediment sere collected fros streams
and springs at as scteal deasity of cse sample
location per 0.65 sq ks is the Tallahassee
Creek, Badger Creek, Castle Rock Galch, sed
Buffalo Gulch areas. Ouly 25 grosad-sater
sasples vere collected. Be»n uranius valwes
for both water and sedisent sasples are
highest for the Ta2llahasree Creek asd Castle
Bock Gelch areas. The ter spring sasples
collected fros these two areas contain the
highest sean sranium conceatrstions for both
vater and sedisent and the tighest U/Th ratios
in sedimest. Becasse the Tallabassee Creek
congloserate apd Echc Park alluviem contais
uraniva orebodies, the associatioa of high
srapius content and high O/ts ratios with
vaters and sed’weats collected from springs is
an iodicatior that grossd-vater and spring
sedisents say be the sost effective sedia for
the detectios of bliod ore deposits. Host
sasples which contain high wraaiums values in
bothk water and sedimsest fros the Tallasbassee
Creek and Castle Rock Gulch areas have a
provenance fros granoliorite of Precasbrian I
age. The association of thigh uranism values
vith bigh O/Th catios, especially in the
castle Bock Sulch area, indicate that
granodiorite say be a soutce of aven 8 host
rock for uranius. Other units associated vwith
a nasber of relatively bigh sranies
concentrations in vater or sedisents are the
Echo Park alluvius and the Tallahassee Creek
«ongloserate in the Tallahassee Creek area and
the Badger Creek tuf € in the Badger Creek
area. Righ thorias walues also are associsted
with both the 2cho Park alluvios and Badger
Creek tuff but not vwitk the gramodiorite.
There nay be uranics oce deposits is cthe
Castle Bock Gnlch area cosparable to those
already discovered in the Tallahassee Creek
area because their geologic and geochesical
settings are similar. High sranios
concentrations and high U/Th retios for
sedisents derived frow granodiorite of
Precastrian X age are indications that
granodiozite say be an important sajor source
of urarnius in the Tallahassee Creek area. 1If
so0, the relatively high uranios values and
higk 0/Th retios sight be cseful guides to
uranivca ore in the Castle Rock Gulch area.
(PAG)

Pield and analytical data for each sasple site in
the Tallahassee Ccreek atea are given for wvaters
in Appendix A-I and for sedisents ip Appendix
A-1T. Sisilar dats for the Badger "reek, Castle
Rock Galch, and Buffalo Gulch areas ire given in
Appendizes B-I and B-II, C~I ard C-XY, and D-I
and D-1I, respectively. Appendixes F-I1, E-II,
ané E-TI1 describe ssmpling and asnalytical
procedures, ccdas uued in the data listingys, and
provide a key to sssple types in the date
iistings,
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28>
Sharp, B.R., Jr., and D.®. EHill, Los Alamos
scientific Laboratory, Los Alasos, B3

Uranise Hydrogeochemical amd Stresa Sediment
Recomnaissance Data froa the Area of the Teller,
Sepdeleben, Candle and EKateel River Guadrangles,
Sevard Peainsuls anl Vicisity, Alaska.
GIBY-A5({78): LA-6BaR-BS; 1 pp. (1978, wan

A total of 2026 matural waters asd 2985 tottom
sedinents were collected froa 2209 sample
locatioas (at & nomjinal density of one
location each 23 sq ks) on streass acd small
lakes throeghost the Teller, Sesdelebes,
Candle, and vestern one-third of the Fateel
®iver STAS gqeuadrasgles, Alaska. Total srasiss
s seasured in the vaters by flscrosetry aal
in the sedinents aad scae fev vaters by
delayed-nestron cousting. The sramius context
of the saters ranged from below the detection
lisit of 0.02 purts per billion (pp™ to a
nigh of 18.50 pphb, sveraging 0.88 ppdb, sald
that of the sedisents ranged frow a low of 0.2
parts per millios (ppd) to a higk of 107.s
ppa, averaging 3.91 pps. The areal
distridetion of srapius in surface wmater
appears to depend strosgly os the following
tactors: 1) locsl topcyraphy, 2) ground asd
serface sater mobility asd mixiag,
distribetios asd solebility of scaniwm in the
grosnd, 8) pr or ab of faslt amd
frictere systess, anc 5 water chemistry.
Also, it may depend on the type anl exteant of
vegetation and possible evaporative
coucestration. Ten of the 23 arasiwn
OCCUITeaCes reported sithin the area acs
associated vith contowred clusters of water
saaples vhich contais relatively high (1-2
ppb) urmaiss contents. These are all
agsocisted vith granitic or sigsatic rocks.
The areal distribution of scaniss in sedisent
appeatrs uech sore sisply related to the
geoloqy and ksows srasism occurrznces. Two
district-sized areas of increased sranisn
coatent in sedisent are located in the
Bendelben and Candle qwadrancles, ia and
sround the Beadeleben anl Darby Yountains ia
the former and around Muater Creek and Gramite
Hoantain in the latter. These areas are
sssoclated vith grasitic and associated
sigmatic rtocks, radioasetric anomslies, and a
corresponding increased uraznjios content in
vaters,. (PAG)

<2s¥>

<282>
Starp, %¥., Jr., aad BP.T. 8ill, Los aiamaz
Scieatific Laboratory, Las Lllawrs, 3%

Oracive Tanceatratisas ia Streas Taters atnd
Sedineats from Selected Sites in ke Taster:
Sesard Pesinsula, Eoysk &k, 2ani Chrarley 2iver
Areas, asd AcToss Soer:-Ceactral Mlaska.
LA-6689-BS; GCIRX~TI{TV8) ; 33 pp. (VOVE, Aprily

purisg the sesser of 1975, S1Y zater azni €a?
streak Sediment sasples fro» 491 locatiozs,
and Pedrock sasples, were collectel {r7a the
eastern Sewvard Peninssla, €rom zore® 3¢
Eoyskek Biwer, fros the Ciatiey Piver ares,
ard fros across soathk central Alaska. The
sasples obtained were zeat %3 the Lo3 Alasos
Sciestific Labocratory (LASL) fatr analysiz of
aragisa. The repott coataiss the 1450 araaiax
Zutersitations by flwrometric aralysis (tie
vater sasples) and delayel-mestcon cosrticg
({the strean sediveatn) of the 1265 sasples.
The objective of the repot is to sake putlic
the standard cospster forsast of the stasisc
deternisations ssed ia SURE Eydcrageochesical
and Streds Sedireat ¥ecosmsissarmce teports:
previoesly peblished anld opesn-file: ir a Grar”
Jenctise Jffice (Departseat of Zaergy)
peblication -~ GIBX-28(77). Arez aramiem
concentrat ion overlays are also prowided,
vhfch provides as explasatios of 2ifferezces
between the srasins valees Coc sedisest as
deternined by acid
dissoletiowsextractim/f1lsotosetry an
delayed~-neetron countiag. (W)

<283>
Sherrington, G.%., Teopeko Limitel, “Zatswodd,
§.S.9. 2067, Awstralia

Sose Aspects of Yateral sasaz: Majiatioz is Ore
Searck. Joscoal of Geochesical Zxploratioz
2:225%-233%. (¥1977)

Bataeral gassa ctadiat jon from the Jecay chaics
headed by 0-235, ©-238, Th-232 a3d E-42 can be
detected azd scasutel By & vaciety of
instraments. Tand-held toral ccunt
scigtillonetecs icdicate & porttios of the
gross gasaa radiosctivity. Portable
fosr-channel differestial spectroseters allow
sose discrisicatios betweez costridbatioss fros
the 0, 7h and K secies. Sisilar
discrimination {3 possidle with Jowniole and
airborte gassa-ray spsctroseters. Latoratory
spectrineters 3sing high-ressletioc gersacniss
detectors gshow the coutcibetiose 3{ many
fedividual isotopes. The sost obvioes and
videspread use for all of these fastrusents is
in exploctation for 0 deposits. Deposits shich
ate tsdfiosetrically sisple, such as Panger 7,
Sorthera Territory, meed less cosplex
instrusentation than Jeposits such as Rarcy
Kathlesa, Qesensland, vhich has sigaificant
Th=222 serias activity. Radiosetric
cosplexity is also cassed by digeqailidrius in
the 0 decay series. Exploration for base
setal deposits ca- 8lso be assisted by gassa
spectrneatry. The veak radfosetric expression
can shoy character sttribdbetable to
recognizable events (such as F setasosctise)
or cas gGive an empirical patters correlatable
vith lithology. There is inccteasiag attestios
being given to airdocne gJassa surveys ss a
gulue to Geoiogical wmpping. 4 cufrent
tessrgence of interest §{p natural gasss
applications Le being assiste’ >y the
developsent of lLetter, sore compact
insicomentastion. (Awth)
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<288>
Siwov, S.D., Imterzational Atosic Esergy Agency,
Siesan, Austria

Secoguition and Evsluatios of Orapiferoces Areas.
Atoaic Poergy Teview 18 (1): 167-191. (1976, Barchl

The migration and coscentratiom of wranius
depends prisarily oa its crystal chesistry and
those of other elements that beill wp the
earth’s crust and provide framsevwork of warying
stability bst switable for the accossodation
of the sobjile uranius atos. Cranium has a2
cation/anion tvatio with oxygem of 0.92,
slightly higher thar tiat characteristic fcr
the fdeal cebic coordimtion, typically
represented ia fluorite and pyrochlore type
strecteres, which are the sost favorable for
sccoeodatiag the B({*8) ioa. Rexavaleat
erasivs is the sost avivard ion as far as
atosic sebstitetion in the crystsl structares
of sinerels is coacerned, being invariably
foexd as the wranyl grosp, U0 (#2), with
disessions of 2.68 amgstroms X 6.08-6.88
asgstross. Uranien pomsesses asphoteric or
slightly alkaline properties aad in both the
quadrivalent and the hexavalest state has
prosounced teasdencies to fora cosplexes with
vater, orgamic coupousds and anions sech as
CoO¥{-2), PON(-3), ASON -3), SiOA(-8), etc.
Secasse of its pecsliar crystal chesistry,
sraniss vas concentrated in the ezrliest rock
types, wost probably first ia a dispersed
masner. It is also possidle that prelimimary
coacentratios of aranius took place in melts
ssbjacent to the primeval earth’s crust, and
2ering extrusions or post-extrcsive
hy2rocthersal activity this sraniws had beer
appropriately introdoced in the already
existing rocks. Zirconics ané uraniom are
concentrated ia highly alkalic rocks,
especially in syenites anszzturated with
respect to silica. Zimcon may inclade
coasiderable asoents of urarioe in its
strectare; 1 (+8) substituting for Zr(*8) in
efght-fold co-ordinaticn. The distribatior of
cranies in bedrock iz teing used as a ggide to
the recognition of potential uranius ore
areas. This method giwes an opportunity for
the prelisipary evalsation of the craniss-ore
favoraltilicy of areas, but once a2 region with
bigh uwrasiss content in rocks s recognized,
ther more detailed stodies must be undertaker
to find ost the other isportare featares of
taat area and those sdjacent to ft, such as
tectonic pattern ard geochemical enviroamernt,
which can help in selecting the best district
for prospacting. Plate tectonfc theory still
kas pot fourd application in uranius
explorstion geology, and there ig sose joubt
coacerning the a2pplication of the theory to
fdentify sranius ore provinces. A good
exploration target for sraniem is the areas
built up by Precasbrian rocks. It wvas
reported that adout 90 percent of uranium
reserves occor in Precamdrian rocks or in
sedisents issediately overlying a Pracashrian
basesent, as in the cass of the
Colorsdo-¥yosing 2rovince., Psvorable
Locstions for uraniugs sineral formation are
eplifted Jeoblocks within or outside
Pracasbrian platforss that have been subiect

(1)

to thermal resorkisg. The best exasple of
this is the wranius deposits of the Colorado
Plateau, am ocriginally uplifted and thickened
geoblock. Dbdreas adjacent to or overlyiag oil
deposits or evaporites are also considered as
favorable wraniue exploratios tacgets.
Uranius deposits related to oil and
gas-beariang structsres are ksowa in Texas,
Vyoming, Utah, Wev Rexico amd Oklakoma. There
are often inclnsioss in sinerals coataianing
organic satter, gas, amrd oil. A very good
techniqgue for preliminary evalwation of
srasiss ore votential of aress is airborne
gaspa-tay spectrosetry. (J37)

<285>
Skidsore, J.H., Union %ines Developaeat

- Cotporation, Wew Yorck, WY

Prelisinary Recommaissance Servey of 1dako Placer
Deposits. RBOO-81; 17 pp. (1988, Rarch)

Seven sajor and sinor Idaho awrifeross
gravel-bearing areas vere examined for
sranivs. The Burgdorf, Elk City, Idahs City,
Piopeerville, Centerville, and Garden Valley
districts are indicated as baving some cramjos
nineralization. 7The Boise Basin area, vhere
black sand concentrates vere tested, vas found
favorable. The investigation show2d that
sraniem is present in insignificant quactities
- 10,000 1bs 0309 is the estisated tonnage for
the ten districts. (PA3)

<286>
Soonavala, ¥.B., %cGill Oniversity, Departsent of
Bining and Geophysics, “ontreal, Juedbec, lanada

Data Processing Technijues for the ladon Method
of Uranios Exploration. Canaiian %ining and
Retallurgical Balletin 67 (783) :110-116. (1978,
april)

Badon-222 is often used as a detecting sqgeat
ir the exploration €or araniae mineralizatica.
Being the only gaseoos isotope in the
sranium-238 series, radon is endoved with a
sobility not associsted ,ith the other
sesbers. Provided a satisfactory envirorsent
exists for its transportatioa, it cam travel
over distances larger than the norsal
gasma-ray range in solid saterfale, and thus
its detection can enable one to dstect the
presence of sineralization covered vith
relatively thict overburden. The saxisun
depth of sineralization vhich can -orsally be
detected with this sethod varies hetveern I1C
ard 50 ft, aand is thous a distinct isprovesent
on the fev finches possible vith the gasma
datection technique., The half-life of radon
is 3.8 days. As a result of this, significant
concentrations of radon canndt be arcountered
at too large a distance fros the source. The
rados techoique is uniqgue in that it is the
oaly ucranium exploration msathod, with the
exception of established geochemical
techniques, capable of qiving some Adegree of
depth penetration. (JIBT)
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C287>
Staatz, B.K., C.%. Buzker, and C.A. Push, USCS,
Deaver, CO

Geocheasical Prospecting for Thoriea Veins by
Strean-Sedimest Saspling, lLeshi Pass Cualcanmgle,
1d4ako and Bontana. USCS Frofessionsl Paper
750-C, Geological Servey sescrch 1973, (pp-
C136-CIa8). (197

Is an area thet coatains sasy thoriwe veias,
€7 streas-sediseat sasgles vere collectad to
deterning whether the thociem coztest of the
sanples would ajid is locating the veins. The
thorien costemt of wost of the sasples rasged
betveen & axd 20 pps. The resslts cbhtaised
fros the geochkesical prospecting setkod were
disappointing. Thories fros poarly exposed
veins does sot terd to collect in the
sediseats, and the post asoealous sasple
collected had a thories concextratios oaly 3
tises the average tackgesp. The samples thst
vere Cleatrly above sverage Background valees
case fros stoeass that vere a short distasce
belov exposed veins; io two of the sasples the
streas acteally cet across the toe Of a aine
dunp on these velns. Thorivs veins whkich have
wvorkings oa ridges er whick are covered with
alluviun where they cress stresas fersished
only minor amoeats of thorism to the streas
sedisents. (JEY)

<2a8>
Tawcher, L.H., Mtlaamtic Rickfield Company

Oranies Pxploratios is Sosthwest Temas. Sevw
Bexico State Beureau of Himes asd Himerzl
Resdogrces Circular 118; Selected Papers fros 1970
dranies Sysposies at Socorro, Few Eexi~:, R.J.
%osas and D.E. Baker, Jr., Compilers, (pp- 3-123,
6% pp. (197Y)

Intessive exploratioa is “wing cosducted alomj
an afceate band parallel to the Celf Coast
sose 50 silies vide and 300 siles lomg,
extending fros the Bexicas border at the Tio
Grazde River moctkeastmerd to the Trisity
River north of Hosstom. The setkod of
entzapeent of sranies deposits ia SV Texas is
mot fuwlly endecrstood. It is appacreat that
sany sccesulations are fasit controlled asd
others appear to be deposited in chasnel
sands. Rydrogen sulfide probabdly played »
lesding role in deposition vhere it was
preseat in sssll strectures aad along fawlts.
%educing esviromeents cxrested in cosly

sad iventary sequence probably prosoted
precipitatios of suramiws. E£xploratioa sethods
esployed in 2V Texas ioclede gassa-ray loggiang
of wildcat, developseat and vork over vells,
vater saspling, radonm saspling, airborune
cadiometrics, photogeology, amsd other
prospectisg techniques. (PAG)

<289>
Thompson, D.T., Gulf Research and Developsent
Cospany, Pitestorgh, P2

Geophysical Ezperisests st the Nariano Lake
Sranise Orebody. AAPG Bulletin 63(8) :695,
(1979, aprily

Several jeophysical experinents were perforse?
over the Rarisno Lake orebody befora sining
began, inclading serface self-potential
sethods, sarfsce-td-hole indoced-polarization
sethods, and reflection seigsmic sethods.

These geophysical techaigies are interesting
fros an exploration poiat of view, and they
also provide sose data vhich relate to cur
conceptual sodel of this ofeholy. Currents

63

<287>

gegetatel ix the prodective fotsation by
oxidatioa-reduction rractisss 4o a3t generate
seasacalle potext:ial acosslies at the sscface.
Serface-to-hole icleced-polacization
seasarerents appear 0 be cipable 3¢ detecting
az oxilatios-cedectiom framt in the wicismicy
of an exploration bBuomhale. Teflectioe
seissic techaijues caxa provile iaforsatios
cogcerr ing thke paleostructazre of the sres.
(Retd)

<256>
Tolsie, E.W., Gtosic Tnexgy of Cazada Lisited,
Ottawa, Oztario, Cazada

Botile Zguipmest foc Cosbised Sestras Activatil:m
and X-2ay Fisorescesce Raalysis. OJIFP-69122%;
Seclear Techzigees for Riseral Explocratios asd
Exgloitatian, ¥Toceedings of a ®Panel, Lrakow,
Polané, Cecesber §-12, 1969. Intecaatiosal
Atomic Zascgy Ggency, Vieasa, Msstria, (pp-
T-26), 387 pp. (197H)

Therml meutron actiwvtion asslysis asd I-rey
fleoresceuce analysis are prastical,
couplesestary tecinigues for amalyzing siceral
sasples. By one of the ather of these
teackaigees wost of the elesents having stosic
seabets greater thas 8 caa be asalyzed, with
seasitivity linfts chat are detersined bY
faternlenent interferences iz »os? cases.
1adioisotope soerces cam be ssed to excite the
calistioas asd, if it is secessary to sessure
silicon whick is az isportaat coastiteeat of
soct tocks, 2 ssxll tadioisatope fast sestroa
soerCce ¢432 de aldldel o the systes. Althosgh
eack .f the three meang of excitation
generally reguires that a 2iffereat kiad of
detection be ssed, the remaiazler of the
sysStem, comprising the dats :-camslatis>n and
compatatior facilities, cas de shared. 12
sobile facility is Zescrided is vhich tie
data-tanlling facilities incorporate a ssall
coaputer. Soae details of the amslytical
techaijues esployed and the ressltrs obtaimed
are given vith brief cossents 2 the ecomomics
of esing seck a faciiity im simeral cesostces
exploitations. (Asth)

<251>
Trexler, P.K., Los Alaeds Scientific Laboratory,
Los Alasos, ¥R

Nranies Rydrogeochesical and Stress sedisemt
Reconnaissance of the Cheyetne STYS Jvadraagle,
Syosing. 5JIBX-106(78); LA-2737-¢S; 67 pp.
(1678, June)

Pros 1393 locations im the Cheyenae
quadracgle, 1112 vater a3l 672 sedismesnt
sanples were crllected and anslyzed for total
sracien. The aranive concentratios ia vaters
ranged from J3.01 to 296.30 ppb, withr s sedian
of 2.19 ppb aad & sesn of 9.3% ppd. The
oraniem in sedinents ranged from 0.3 to %3.0
Ppe with & aedian of 3.8 ppa sad & sesn of 0.5
pps. Tuwehty-thtee vatar sasples sbove 58.%50
PPt asd tvelve sedisent sanples above 13.0 ppe
were corzidered anosaloss. HAigh sranies
concestratiors vere detected in wsatars fros
the northeast corzer of the Cheyeare
quadrangle. i3t wells ia this area penetrate
aquiferas irn the cacrbonifeross Cretaceves lLance
forsation. Sose desper vells in the ares say
peReotrate aquifers ir the Pind %iver
foraation, which is knowva to be uraniferous ain
other parts of Pyoming. High uranies
concentrations vere detacted in zeliments fros
1ncatisns in the southera and ceatral larzmie
Fountaing and alang the soatheast andg

anit-central edges of the staly acea. (PAG)
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<252>
Tplegraff, 5.%., Taiversity of Decver, Jerver
Jesearck Tastitece, Deaver, CO

The Telatioaskip of \icroocgasisrs to Uraniwea
Mposits. (PC fesearch Contract Tepoct
AT(IS-11-932: 72 po. (19€°, Pay 1T}

eicro®iological stedies wers cacrrield ost on %2
sasples of zracies ore amd associatel
selizents collecced frm tiree Iifferext
ageas: GLratts, S2v %exico: Grs %ills,
svonizy; a=! Fravaz Area, Colocao. Some of
e sasples rim each xea were hich graie
BICRCivE ore, axd others were barrer sediments
collecte? reacdy. Tie sasoles fros ~razts axcd
Gas Bills vere sebjectel to gualitative
sicrobiological steldies in 12 2ifferent kinds
of cultere sedia ucder otk statiogary acd
ryitated 2eradic cosditions. <Leltares were
also made i three differest ceultare seiia ani
incedate? azascodically. I2 ac atteapt to
isolate 3ll possible kimds of microorgacises
‘preseas, sediz izcieded amtriert brotk,
casasino acids—qglocose seliz, §lucose-salts
selfa, several kiz=ls of PFEFIPRACILLYS aad
TEICBATILLES sedfa and Tzapek®s medias for
fengi. Tach medius vas incubated at 268, 26,
37 an? 35 deqrees T. The sasples fros the
Sravan erea were worked ¢p by direct platicg
of dilstions iz orler to abtaiz Geantitative
coatts, asd paTe culitares vere isslatel ang
seglied 25 hefore. 1 tatal! o7 gare Rz S92
cultures sas isolated and stedied. The
coaclesions fros tlese stulies may de
sanzarize? as foilows: (V) Tie sasples
comtained Zemartadly fev microdzjarises, as
vell as vecy few 2ifferent Xinls of
Bicroorjazisss coapares 2o skat wosl? be foacd
iz sacfaze s30il samples. (2) Some samples
cortaine? no detectadle mizroorgazisss at 21}
in 2 ¥ gras mample. () Sevety~tso parcext
3f the pere culteres immlate? belopgeld to the
Jenss AFTEEOBACTES. Jther bacterial jemera
ilentified were BACILLDS aad STBPOTOYITES. %o
a®>ligqate or facsltative amaerodes were fourd.
PERROBACTLLYS and TRIOBRCILLTS were not Zounl.
Pe2qi were foun? in occasinszal sasgles 3nly.
The sosgt atizdane gexnas wvas PEISICILLIOY. (&)
Thete w33 ro significant 2ifferersze iz Zlora
betveen sasples hizh it 3c2zi98 and ~hrse low
in gscasiss. (S) Trere is 25 indication froa
these sti3dies rhat sicroorjazisss caz % ased
as a geostcrobislogical prospectiag woosl for
sraries, bet it i3 likely that sicroorganisss
kad & 00l 4esl to 20 with the original
sigration and Qepositicn of aracius.

(Asch) (Ja?)

<251>
van Backhost, ®.%., %.5. Warrea, and 0.2, ®ill,
Los Alamos Scientific Llabcratory, Los Alasos, ¥R

Scanies Aydrogeochesical md Streas Sedisent
Teconnsissance of the Hedfra and M. AcKisley
PTHS Qeadrangles, Alaska, Includir;
Coscentrations of Porty-Thiee 1dditioral
Elesents. GJIBL-30(79); LA-7351-85; 210 pp.
{1979, Pabdcuary)

Pach of the 1278 vater sasples ¥vas anslyzed
for 1) elements, inclediag uranius and each of
the 1216 sedisent sasples wvas analyzed for 82
elesents, including aceniam ard thorias.
Trasiue values ip vater sasplas froe the
costined Medfre acd Nt. NcKinley qaosirangles
ranqged fros telov the datection limit of 0.02
pph to 0.17 ppb, with & sean of 0.371 ppb.
senerally, pond vaters have substaatially
1nverf dreniua contents than s’feas vaters.
golatively high ersnies concentrations in
vater are associsted with four reconnsissance
sirlorne radiowetric anosslies reported for
eye %o, 9crinley quadrangle (the qedfrs

gezdcargle kad 2ot vet beca ceported sponm).
Urazies valsed in sediseat sasples raaged fcom
8.25 pps o 2).22 ppa, witk 2 sexs of 2_R0
Dps. Senerally, the sranisns zoarvezts 32 pord
selineats are sudstastially losec thaz those
of streas zediments; tais say be dee t>
2ilstion of the izorganic cosporeat ia a lacge
fraction o7 poad sedimeats by higkly
organic-rich material. TYhree areas of kigh
srazies concestrations in selisear are
associzted with geologic featartes whick
iclicate potential sranize miceralirzatiocn.
These atwas are iz grazitic cocks of the
Sueshice Zills and ie Paleozoic metasorphic
rocks sargissl to thke Zantishna %ills sinisg
distcict awd to the exposures of the Ne.
Yotraketr grazoliorite is ide Alasta Sanje.
{autk) 7PAG)

A1l field ani aralytical 2ata are liste? in the
sppecdizes; only aranias data are Qiscesse? in
this report. Apperdix I - Listings of Piell Pata
and Plesertal Coacentratioas for Samples fros the
2t. BEcKisley guadrangle, Appendix IT - Listiags
of Field Data and Zlesental Coacestratioss for
Saaples fros the "edfra gsadrangle, Rppendix IZI
- Listicgs of pissolved Oxygen irn Paters Zros the
Eedfra asd . AcXirley guadrangles, Appesdis IV
- BRistograss and Statistical Data for Urasmies
Corcentratiots in A1l Fater anmd 2l! Sediseat
Sasples froz the Bedfra aad 3. AcKisley
qgaadcangles, Appendixz ¥ - Histograss aad
sStatistical BData focr Thociem Conzeattations im
All Sediseat Samples fros the Yedfra and At.
Ec¥icley gsadraegles, Appendix ¥I - Standard
Procedares, Codes, 231l feys

<258>
Vasilstine, C.t., axd D.L. Cercy, A®C, Casper, WY

The Ecorosics of nining Jramise in Byraiag
Sacdstoces. WFyosing Samistone, 2.L. Enyert
(2d.), Procewdings of the 22th Pield Conterence,
19790. VWyosing Geological Association, Casper,
8Y, (pp- 25-50), 252 pp. (VITOY

Ccanius Bining has teen sigrificant in Vyosing
sandstore since the 1950°s. Tthe outlook is
for contisueld isporvant prodection for years
to cose. The rincipal known srasius deposits
occutl as tolls in samds of early focesne,
Paleocese, zod Early Cretaceoss age in
districts sach as tke Gas Wills, Shirley
Basia, Crooks Sap, Povder River Basin, and
Sorthere Black Rills. The chief miniag method
kas bees the opea-pit, althoagh sndergrowand
aining is likely to bDecome increasingly
faportant with 2iscovery of progressively
deeper deposits. Open-pit sining bas definite
advantages over underground sining, chief of
which are lower costs and higher realjization
of ore raserves. However, stripping has &
practicadle depth lisitation, preseatly adoot
800 feet, below which underground aleing is
usgally less costly., The incresse during the
last decade of geologicsl kaovledqe regarding
the occurrence of roll-ore bodies in Wyoming
has reselced in improvesests in siniag
vechnigues, and has teen especially helpful in
exploring for, discovering, and ewentyally
»ising ssall ore rolls that might d>nce have
been left behind by eaderground mining
opetations. fMinor sranius prodsctionr ban been
obtajred fros in-sitv leaching in the Shirley
Basin distcict of Wyoming, but the process bas
not yet bernse cospetitive with conventional
sethods as an fsportent mining sethod.

(Auth) (NBW)
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<255> i
vagoser, J.L., Lawrence Liverwoce Ladoratory.
Liversore, Ch

sydrogeochkenical asd Streas Sediment
Recosaaissance Basic Data Report for Billett BTHS
Qeadrangle, Wevada. €JBX-39(79): WCRL-526a%; 7¢
pp- (1978, Decenbder)

Set and Ary sediseat samples, acd water
saaples at awilsble streass, spriags, asd
wells were collected and aralyzed for sranies
by delayed aestron coumting. Samples were
divided isto mine geneml rock types,
accordiag to the sosrce rock from which the
sediseat vas derived. The acidic volcanics
apd Teritary clastics Mave the highest
Backgroeusd srasiss comceatratioms. Westers
assenblage sedisents have modstate backgrownl
araniss. ERastera assesblage sediameants have
the lgwest backgroamd waniua concestrations.
Scanies correlates dest with the rare earths,
hafaies, and thorius in most of the samples,
seggesting that urapiea exists predosinantly
in the resistate phase. Uramisz is the Dest
indicator of sramium -mineralization. water
sasples are best I>r idemtifyiag areas of
knowa sraaiss aiseralimtion, seggestiag that
the aranien is readily leachable in the
deposits. Sediaest fasples countaining the
highest wcanius coaceantrations occur near
vertiary rhyolite flows and silicic aski-flow
toff. WUater saaples having the highkest
sraniem concentration are located near
intrusive-aetasedinentary contacts in the
Toiyabe Range. 1Th/U ratios are used to
diffecentiate an-malous and backgroend auranics
concentrations. Anosalous lov Th/U ratios
vith greater than 5.0 ppam wranius ace located
neatr "ertiary silicic wlcanics and near thke
Jerassic Austin Pluton in tke Toiyabe Range.
(PAG) '

Appendix A ~ Data Organization and Definitions,
Appendix 8 - Bumerical Pesults of Reconnaissance
Sarvey

€256>
vatren, R.G., D.B. Hill, and F.8., Sharp, Jr., Llss
Alasos Scientific Laboratory, Los Alasos, BR

Scanias Aydrogeochesical and Streas Sediment
Reconnaissance Data fros the Area of the
Shishmaref, Kotzebose, Selavik and Shangrak
Quairangles, Forthern Seward Peninsnla and
Yicinity, Alaska, GJI3X-A6(78); LA-E4G5~-pS; %
pP- (1978, Ray)

rom 1356 streams and small lakes oc ponds
within the Shishsaref, Kotiebue, 3elawik, end
vesterr portion of the Shungnak NTHS
guadrangles in western Alaska 133€ water and
1257 sedisent samples were collected. Both a
vater and sediment sssple vere genecslly
obtained fros each location at & nosinal
location density of one per 23 =q km. Total
scanium vas seasored in wvaters by flyorosetry
and in sediments and some few vaters by
delayed neutron counting. Oraniae
concentrastions in vaters have a mean of 0,31
ppb and a maximem of 9.23 ppb, and sedisents

<255>

exhibit a meaz of ). 48 ppa and a sarines of
3.7 pps-. A large mwsber of high-araniam
coscentratioas occer ia both water and
sedisezt sasples col lected ia tke Selawik
Eills, an area uwnderlain by a large silicic
pluton of the Bogatza alkaline series. 1t
least two locatioas within the Selawik Hills
appear favorable for further inwrstigation of
possidle mranins aiseralization. Also, a
clester of high-uraniur sedisents is seer irc
the Saring Nomntaias. Taese sedizents are
probadbly derived fros a2 lower Tretacesus
counglomerate snit whkich is associated with
known airbotse radiometric azomalies.
Appareatly less favorable aceas for farther
investigation of possidle sranins
mineralization ave also lacated in the Waricg
Hosntains asd Kiama Hills., (Rath) (PAS)

<257> :
Warrem, 2.G., and E.P. Wanes, Los Alamos
Scientific Laboratory, Los Alasos, 31

Uraniea Hydrogeochemical and Streas Sediment
Beconnaissance Dats Release for the Sew %fexico
Portions of the Hobbs and Browafield BTAS
Quadrangles, Few Hexico/Texas. 5JIBXI-103(78);
LA-T182-BS; 6% pp. (1978, June)

A total of 1083 vater and 913 seliment sasples
vere collectel froz 1926 lacatioss vithin ei.
Sev ¥exico portions of tke Hobbs and
Brovnfield guadringles. The acea lies withirn
the Great Plains geologic province and is
characterized by cearly flatlving, uadeforamed
strata. The Llano Zstacads is a
caliche-ceaented sur face developeld on the
Ogalla formatioc of late ¥jiocene and Pliocwpe
age. The Ggalla focwsatioa is about 20-40 3
thick and gezerally overlies the Triassic
Dockus group; the latter consists 2f red
sudstore and channel sandstoae. Major
petroleus produaction occacs {com sindstones ir
the Pecsian section. Thick Permian evaporite
deposits are mired ccemmercially in the
Carlstad Potash District im the sosthuestern
pact of the area. At leazst foir kanown gracions
occurrences are associated with sandstone of
tke Dockus group; howeve., there has been rno
setallic sinecal prodaction within the area.
The sracium concentcations in vaters
epproximate a lognorsal distribution with a
sean of 3.73 pok. The highest uranina
cotcentrating was 139.7 ppb. The water
sasples having the Lignest araniys content ace
fros wells and ponds in the wvestern an1
northvestern portion of the %Brownfiel?
quadrar.gle. Most waters containinj gJreacer
than 29 ppb srarnius were collected fros areas
in wvhich the Ddackum groap i1aderlies a thin
veneer of surficial deposits, near the elge of
the caprock, or frow saline pinds. The
uranias concentrations in seilisepts
appcoxisate a nocrsal Jistcibstion wick 2ean
of 2.1% pps foc the 918 sediaent samples The
highest uranius value found in a sediaene
sasple is 19.3 pps. A cluster 3¢ seven
sedimerts containirng scu_e than 3.0 pps arany:2
is centered at 23 deyrems 29 asinstes N, 192
deqgrees 53 ainutes W, wvhere a uranium
occurcence {3 reported at the Hoffackar tast
hole ir the aiddle o the Dackaw group. (PA%)
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<258>
Seaver, T.A., W.A. Yorris, and P.E. Trexler, Los
Alamos :ciemtific Laboratcry, Los Llawos, MK

granies Bydrogeochemical and Streas Sedimest
Becoanaissamce of the Pawlies ETAS Quadrangle,
Ryosing. LB-T179-8S; GJBX-81(78); 73 pp. (1978,
April)

Derimg the spring and winter of 1976 and
Jansary and June of 1977, S70 nataral water
and 1287 waterborae sedisent samples vere
collected fros 1369 locations in tke BRawlins,
Wyoming, FTHS quadrangle. The sasples
obtained were asalyzed at the lLos Alamos
Scientific Laboratory for total wrapisew. The
uranius concentrations iu waters ramged from
less than 0.2 ppb to 888 ppb. The wean valuee
was & ppb. The concentrations in sedisents
tanged fron 1.2 ppm to 60.8 ppe, vith a mean
valoe of 8.1 pps. DBased oo simple statistical
analyses of these data, arbitrary anomaly
thresholds were set at 50 ppb for water
ssnples and 9 ppa for sediment sasples. Ais a
resalt, eleven vater and &8 sedisent samples
vere corsidered anosalcus; ' anos:lous water
and 25 anomalous sedisents could be associated
with four oI the five mjor sracius
occurrences in the quad. Only the Ketchus
Battes area did mot show wp in the data.
Twelve minor reported occurrences cosld not be
identified by the data. Eleven anosaloss
sampies (8 vater and 3 sediment) ard 13
near-anosaloss samples (10 vater apd 3
sediment) outline a broad area in the
northeast corner of the guadrangle (the
drainage area »f the %edicine Bow River) where
tvo airborme radiometric anomalies were
discovered in an earlier stady. (Agth) ("MBE)

<259
Venrich-Vecbeek, K.J., 0SGS, Denver, CO

Ocanism and Coexisting Zlement Behavioaur in
Sucrface Vaters and Associsted Sediments vith
Yaried Sampling Techniques used for Uranium
Exploration. Jomrnal of Geochemical Exploration
8:337-355. (191TT)

Optises sampling sethods in surface water .and
assoclated sedisents for use in vranios
exploration are being studied at thirty sites
in Colorado, ¥ev Mexico, Arizona and Otah.

ror vater sasples, filtering is recommended to

inccease sample homogepeity and
reprodacibility because for most elements
studied vater sasples shich vere allowed to
reaain unfiltered antil tise of analysis
contaived higher concentrations than
field-filtered samples of the same waters,
Acigiffication of unfiltered ssasples resalted
in still higher concentrations. 7This is
predosinantly because of leaching of the
elesants fros the suspendnd fraction. 1 ign
vater correlates dicectly vith Ca, 8g, Wa, K,
Ba, B, Li and As. In stream sediments, U and
other trace eleme .ts are concentrated in the
finer size fractions. Accordingly, in
prospecting, grain size fractions less than 90
sicroseters (170 nesh) should be analyzed for
0. A grester nusber of elesents (21) show a
significant positive correlation vith U in
stresn sediments than in wvater. Pesults have
revealed that anosaloansg conceantrations of O
foood £in vataer may not be detected in
associated sediments and vice verss. Hence,
sanpling of both sscface water and coexisting
sedinent is strongly recoassenled. (Auth)
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<260>
Sest, J.P., Unionr Bines Development Corporatioms,
Vev Yotrk, BY

Report oz the Sosthern Black Hills Sineral Actes,
South Dskota. BREOO~122: 69 pp. (YINR, Jene 19)

The simeral deposits of the Southera Black
Hills inclede a large neumber of pegastites and
a few gold deposits and lead-silver deposits.
Sixty-eight pegmatites, one pyritic deposit,
and tvo feldspar grinolimg plants were exmsined
and reported os is the ares. Of this musber 7
pegsatites were fospd to costain aramism
minerals in saall qeantities. The best
prospect for asranieus examined is the Bod
Inger=o51] mime which is estisatel to costain
betveen 500 and 2,000 powads of recoverable
U3X8. 1In all of the other 6 pegsatites is
which sranies minerals fomnd, the exposures
indicate osly a fer posnds of recoverable
U308. Heamce the uranies resecves of the area
are practically lisited to these of the Bod
Ingersoll mine, which are toc smll to varrant
any special i-stallation for their recovery.
(Antk) (PAG)

Appendix A cnotains detailed descriptions of
properties exasined. 1ppendix B coatains a list
of samples, assays, and mineral identification.
Appendix C ccotains mineral idemtifications by
D*Arcy George of the Few York Office.

<261>
Vest, J.P., Union Hines Developsent Corporation,
Sev York, §Y

-Report on the Northern Black Hills %Wineral Area,

South Dakota, REDO-123; 59 pp. (1988, Narch 20)
Tventy-six mines in the gold and silver
sineralized area of the Vorthern Black Hills
vere exaniped for oranius minerals. Astanite
and torbernite specisens have been ccatributed
from this srea in the past. Ocraniam sinarals
occur as rare accessaxy sinerals ir a fev
gold-silver replacesent deposits, both in the
primary ore and in the oxidized zone. it was
concluded that no recoverable quantities of
uranias could be produced fros the ares at
that time and no further work should be done
in the area. (PAG)

ippendix A contains a list of sasples and assays.
Appendix B containd detsiled descriptions of
properties examined.
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EXYPLORATION

<«Q262>

Sinchester, J.¥., University of Richigan,
Department of %Meteorology and Oceanography, Aca
Actbor, 21

Activation Rnalysis in Bineral Prospecting.
CO%RY-691229; Buclear Technigues for %imeral
®xploration and Bxploitatinm, Proceedings of a
Panel, Krakow, Foland, Decesber 8-12, 1969.
International Atomic Energy Agency, Viemna,
Aastria, (pp. 1-6), 187 pp. (1970)

Seutron activation analysSis has earned a
reputation as beirg one of the most sensitive
and reljable sethods fcr trace element
detersinmation in a vide variety of materials.
In geologic applications, activation analysis
is now the method of choice for obtaining
high-quality analytical data for trace elesent
composition of rocks and minerals. TIn this
paper some of the current techniqgues of
activation amklysis are revieved ard sose
coaments on the selection of geochemical
probleas relevant to mineral prospecting are
presented. (JAT)

<263>
Zietz, Y., B.C. Heara, Jr., B.W. Biggins, 5.D.
gobinson, and D.A. Swanson, US5S, Washingtom, DC

Interpretation aof an lectosagretic Strip Across
the Sorthvestern United States. Geological
Society of lwerica Bulletin 82:3387-3272, (1971

This report discusses the results of an
aeromagnetic sucrvey bomded by latitades &85
degrees 30 ainutes ¥. and 87 degrees 5., and
extending fros the Rocky N¥oantains to
approxisatel y 120 siles offshore in the
Pacific Ocean. PRast of the Rocky Mountains, a
larger area bas been surveyed in the Great
Plains, bounded approxisately by latitules as
degrees 50 minutes N. and 38 Jdegrees 10
minotes B. and by longitudes 108 degrees ¥.
and 110 degrees ¥. Thrioughout the area of the
survey, the sagnetic map is sarked by
conspicuous northeast and northvest anomaly
trends, lineaments, and breaks in the anosaly
patterna. Their regional distribation,
over-all magnetic character, and geologic
evidence suggest that they are major
structural featares in the basemsent rocks.
The close corr:spondence of structural and
geolcgic features in yocunger rocks with these
basesent sagnetic and structural trends
saggest that basesent tronds coantrolled or at
least greatly influenced inttusion,
deposition, and structwal histncy of younger
rocks. In some cases, evidence suggests that
basesent stroctures have been reactivated
during later tectonic activity, Perhaps even
sore striking than the northeast- aod
northwest-trending features are large
cast-west vagnetic discontinuities wvhich, in
sose cases, extend cospletiiy across the strip
to the edge of the shelt, and which, in sose
cases, cap be correlated with lacrge-scale
discontinuities dating back ¢to the
Precasbrian. (huth)

Cited as s reference in FNURY Contractor Reports.
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268>
Axelrod, J.B., P.S. Griealdi, 7. milton, and K.J.
Surata, USGS, Washiangtonm, DC

The Uranies Binmerals from the Hillside Nire,
Yavapai Comnty, Arizona. The lmericanm
mineralogist 36 (1):1-21. (1951, January)

A seall deprsit of uracice sinerals was Zoand
as coatings on gypsus aon the 300-foot level of
the Nillside Rine in Yavapai Coanty, Arizona.
The deposit was sade up of schroeckingerite
along with several previously unknown mirerals
that have been nased andersonite, swactzite,
and baylevite. These nev species are,
respectively, hydrous uranyl carborates of
soliuva and calcium, of calcium and magnesiua,
and of magnasiue, all of general formuia
{X3002{C03) 30820 ] vhere I8 rcepresents
respectively Sa2Ca, CaPg, and %g2, and u,
respectively, 6,12, and 18. Analyses, optical
data, r-ray patterns, and crystallograpkic
data of these nev species are givenm, withk
x~ray patterns of tvo maturally occerring
dehydration prodect=~ for beyleyite and
svartzite. (JaYv)

<265>
Barczak, V.J., Kerr-3cGee Oil Industries, Icc.,
Oklahoma City, OK

Schroeckingerite fros Asbrosia lake Oraniua
District. The Americar Nineralogist
51 (5~6) :929-930. (1966, ray)

Schroeckingecrite vas found in the Kert-YcGee
section 22 mine in HcKinley County, Yew
Mexico. The sasples vere eincrustations on
sandstone from a mine wall, with gypsus teing
the predosi~_..: sireral vith lesser amounts of
andersonxte and schroeckingerite. Arnother
sauple that formed on the metallic chiel? of a
1ight balb contained the minor asounts of a
zippeite-like sineral in addition to the above
minerals. The schroeckingerite described
occurred as poorly developed crystals,
typically actound ') sicrons ir diazeter,
intimately nixed with the other minerals.
Indices of refraction in white light ace
alpha=x1.892 and gamma-1.580. (J¥T)

<€268>

<2€6>
Bowles, C.G., U5GS, Deaver, 12

Ecomosic Implicatioes of a Bew %ypothesis of
origin of UcTanies- and Copper-Bearizg Sreccia
Pipes, Grand Camyac, Mrizoma. 9565 Clireczlac 752;
sShort Papers of the US Geoclogyical Satveyw
Uraniss~Thoriea Sysposies, 1977, J.A. Casptell
(Bd.), (pp- 25-27), 75 po. (1977}

Uranius 2ud copper ates have hee: arael in ~he
Grand ranyos froam breccia pipes Zevelspe?
withia Jississippiaz to Pecsizp fazaatisas,
itcleding the %edwall Lizestras
(Bississippian), Sopai Groap (Pez2nsylvanian
and Lover Permian), aad Herait Skale (Zower
Pa;zjian) ; weak sineralizatioz zccars as seil
ir the upper par: of pipes withiz the ljywer
Persiac Coconino Sacdscoze, Tirovea; Tarmat:ac
ard Kaibab lixrstose. Soae tteccir dides
forsed during “esozoic tise, it cOlizpse say
kave beguz 2s ea:ly as late Persiaz tine.
OtLer pipes apparestly were formel 2acing
erosior of tke Graad Canyoa az. may be to
older than siille to late Cer3zoic. EFacusrent
collapse has also occurre?! in the older
breccis pipes. The breccia pipes ia tie Graa?
Cacyon are gegerally telieved to te eitker
cryptovolcanic structares or coilagse
stractares formed by solutioa >t limestoze bvw
hydrotkermal saters. <Cosper and 3zaaias
deposits in these structires are attcitazed ta
hydrothermal sizer3lizing salazisss. Iie
autkor, however, proposes tha~ foTxation of
the breccia pipes 2= 1 prisary siceraliratio=
resulted fros lov-tesperaturs avpajerne
solutions vhat consisted epzhar 203inazely oo
entirely of artesiat jroand warer, with
secordary enrichka-n®, either v s1pergese ar
zesogere solatioas, crusiag rke setals to e
~orcentratel in meliga- to Riga-jrale
orebodies. fanyadz cwrles of earasiaz
irflaarced oz contzolied the seconiarc
ezrichment. The typical sminzralized aipe
develaned in foas stajes: (%) inrteial
solytion and collapse in tae Jedwall
Lizestone; (I) stwopring tatas the dverlwing
Sapai Sroup ari aleezation by Slea~hing and
cartazate cesestation; (21 crneizaed seoping
ard primary sineralixacion, consistiag
predosinantly of pyrite, chalsoocite, and
uraaini®e; aré (3) seconiary aarichsens.
Lizeston.: solution 221 callapse vithin the
Feduall Liasstone began diring the Yesazsic
whe" tilting of the Colorais Platean gersiteel
jrognd water t3 cazharge zhe %odwsll. Pazing
the secoand staje, lissolitian ¢ the Seluwalil
extendnl the collapse strastire iav:> the
Supai. Sr..71 witer prabably coartarne?
linsoleed Ryi-ogen sualfile, hizglfide, an?
sulfide ions, 22 well as srqami1ec 7arbrn and
dissolwe! carhoarn liaxtde. ©or.macy

sineral (zation 2% tha pipe syrked vhe
Yeginring ol the ehirl stxje, Hrsuns vares
carrying high valence copper 253l granius LALS
ther ertered *he pipe ia the S9pat caysing the
iron, zcpper, an! uranius iozz vy he reliced,
any zyrite, chalcocite, ani urarinite vere
precipitated in the pipe above tae jpoint of
cecharge by ajuifers 1a tie S3pai. The
corzercesent of 5Grand canysn eco.idn initrated
the fourth staye, i1 vhich sazonlacy
entichment of acaniuw 3nd ~onpar in a
Saperqgef..c oL 3e57qeNa envicaonvse t waz
Accospanierd by reqnve! coliap.~ 1n the brecria
pir~, Dasain; of the Caloraty Prver oy lava
flov in the watter; pacrt of the ranvor 1aring
the late Pliocens: (?) may hava cratribnted o
the supergena levelnpsent of 1.+ 3raes hy
Teestat Lishing vwater tahlas at ar below rhe
nYXtArGL Ve erosicnal curface ., (JYI7)

sezangly
¥
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MINERALOGY

<267>
Bosyer, B., ABC, Washington, DT

Yellow Chief Oranium Zine, Juab County, Ttah.
Guidebook to the Geology of Otah, Wo. V7, (pp.
15-22).  (1963)

The Yellov Chief Rine is located ir central
Jaab County, Otah. Uranius ore was discovered
there in 1952, and open pit mining began in
1959 by the Topaz Uramius Company. The host
rock of the orebody is composed of a
hetercgeneoas asseablage of poorly indurated
flavial material derived primarily from the
erosion of older Tertiary volcanic rocks and
seconderily fros the erosion of carbonate arnd
quartzite rocks of prolable “aleozoic age.
This asseablage has been classified as a
massive, poorly sorted, congloseratic,
toffaceocs sandstone vith a thicknuss of
approximately 120 feet at the mine. The host
tack is underlain by a water-laid toff and by
a bentonitic toff. The eine is located on the
north flank of 2 west- to soethwest-planying
anticline. Stratigraphic relataionships
indicate the folded kost rock has been faulted
down at l1east several handred feet relative to
the alder, adjacent volcamic rocks. The
Yellov Chief mine ranks with those coantaiming
over 100,000 tons of ore. The grade of the
ore is erratic and varies fros ore body to ore
body, as vell as laterally and vertically
vithin a single ore body. Beta-uranophane

{Ca (U02)2(SiN3)2(0H)2(M20)5] is the only known
oranius aineral in the zome. It fills pore
spaces in the sandstone and conglosmerate and
coats individual particles. Geeksite, a
potassias uranyl silicate, occurs in a
limestone conglomerate overlying the host
rock, and shroeckinger ite has been noted in
veinlets in a nearby pit. The ore is in
naserous lenticular layers confined to a block
of the host rock over 2,000 feet loug and SGO
feet vide. 7The block is limited on its
northvest and soatheast sides by faults. The
source of the uranios deposit has teen
suggested to be the uraniferous fluorspar at
neacthy Spor Mountain. It is believed "hat the
Yellov Chief deposit was forsed either by:

(V) the erosion of uraniferous fluorspar
bodies and the saohsequent concentration of che
sranius by vadose and ground waters in the
permeable host rock, or (2) fluids rich {u.
flaorine, urasius, and perhaps beryllium,
vhich rose along fractures and faults from a
mageatic source and deposited their uraniua
content in the host rock, probably as
coffinite or uraninite, vhich later wvas
altered to bets-uranophane. (JAT)

Cited as a referance in NORE Contractar Raports.

<268>

Brooker, E.J., and E.¥, Nuffield, Canada
Geological Survey, Ottava, Ontario, Capada;
Oniversity of Toronto, Toronto, Ontario, Canada

studies of Radioactive Coampounds: 1IV-Pitchblende
froas Lake Athabaska, Canada. The Aserican
rineralogist 37(5-6):363~-385. (1952, Ray)

Six specimens of pitchtlende fros the Lake
Athabaska region of Canada vere analyzed for
their tertravalent and hexavalent uranium
content and x-tay povder photographs vere
obtaine. before and after heat treatments, The
cell edges of the pitchblende ranged
contingously from S5.470 to 5.395 angstroms.

“The decrease was due to oxygen enterimg
interstital positions in the U02 strectere
with a consequent change of tetravaleat
uranium to the smaller hexavalent uramsiwa ion.
The lowest cell edge represeats s compasition
of mear 002.6; the solid solution range of
laboratory prepared cabic oxider ceases at
about €02.2-2.3. Oxidation is mot uwmnifors
throaghout a pitchbleade specisen and this
together with a redection in graim size
results in low definition is the powder
patterc. The ters aetamict is mot applicable
in this conrection. The cell dimeasioas of
0309 increase as oxygep eaters the structure.
(Autk)

€269>

Butler, J.E., and E. Hall, Isperial College,
Departasent of Geology, Pare Geocheaistry Section,
Lorndon, England

Cheanical Characteristics of Davidite. Economic
Geology SS(T) :1581-1550. (1960, Bovesber)

Twelve davidites from several localities and
of different parageneses vere analyzed for
araniun” and individeual rare earths. Davidite
is a titanate of iron vith rare earth elesents
and uranioe ss essentisl -onstituents, and
vanadios and chromivs as co.vor accessory
constituents. The abundance of the total
lantbharons exceeded that of yttrius, and the
distritotion of tbe individaal lanthanons was
sisilar for all specisens amalyzed. Both the
heavy and light lanthanons were more abundast
than the sediun lanthamons. Llaxthanes
generally exceeded ceriuam and it can exceed
the sar of the remaining lanthanons.

{roth) (33T)

<270>
Chase, A.B., and J.A. Osmer, Aercspace
Corpoiation, El Segundo, Ci

Syathesis of Thorianite Crystals from Bissuth
Oxide-Lead FPluoride Helts. The Americasn
fireralogist 69 (10) :1869-18T71, (196W)

The growth of large thorianite crystals by
long continsed fusion of Th02 is discussed.
ThO2 crystals can be readily syathesized fros
PbO-PL °2, Bi203-PLF2, and PLF2 flux systess.
The melts fros vhich the largest ThO2 crystals
vere grown contained 7 mole per cent ThO2, 15
sole per cent Bi203, and 78 mole per cent
PbP2. HNelts containing 13 sole per cent ThO2
and 90 percent IdP2 also produced large
crystals. The ccystals obtained fros a
typical melt tanged fros 2 to 6 ss, vith the
largest crystals ovccurring on the bottos of
the crucible. The crystals also occurred on
the top surface of the selv and attached to
the valls of *he crucible, ?Typically, the
crystals were sabbedral vith (100) being the
dosinant hadbit. @gicroscopic exasination
revealed the outline of dendrites within sose
of the crystals. Thno arss of the dendrites
extended along (111) directions. The saterial
outlining the dendrites is finely divided and
appears to be flux that vas trapped during
grovth, THe crystals acte asdally colorless
and appear to be of good optical guality. It
has been found that crystals grown by this
techrique are easily doped wvith the rare eacth
sesquioyides snd 002. (JNT)
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<27
Chernikov, 2.2., G.A. Sidaremko, amd A.1. 'll""!

Sev Data on Uramyl Binerals fin the
brsilite-Veeksite Growr. International Geology
Beviev 20(313:1387-1356. (1978, Bovesber)

The euranyl silicates inmclude a large group of
sinerals i: which the 0O/S{ ratio is less thax
one. Iacleded in this growp are ursilite,
calcion srsilite, magnesiue ursilite,
gastunite, ranquilite, parafan, heiveeite, and
veeksite. The thrwe ursilites ere formed in
the fimal oxidation stages of wrznies ote,
vith calcius ursilite being the =ost coamon,
since it occexs in the oxidation zome of
granites, quartr porphyries and limestones.
grsilite and sagnesism ursilite has been found
oaly in the oxilatiom z0ne Oof a guartz
porphry. Seeksite and haiveeite have also
been found is very restricted asosnts in
granites and quartz porphycies, as well as in
Quaternary Adrifts. Gastarite bas sot been
foend ia the Soviet Unjon, >3t the mineral
does occer in irizosa md Taxas as
radiste-fidbrous aggregates ia chalcedony and
is cavities in teff-laws, a3 well as in the
fors of psesdosorphs sfter sraninite in close
association with seulfemite, vanadinite,
cuprite, lisonite, sramophane, and
stlodovskite. 2anguilijte is similar to one of
the calcies ursilite speciments and occers in
Argesntina is associatiom with calcite, gypsus,
and lisonjite. (JUT)

Q1D
Christ, C.L., sad J.BR. Clark, 6565, Vashington, 0T

Crysta: Chesicasl Stedies cf Sose Uranyl Uxide
Fydrates. The Aserican Siseralogist
85:1026-1061. (1960, Septeaber)

Binecralogical and crystal-chesical stedies
vere sade of the closely related ursnyl oxide
hydrates, becguerelite, billfietite,
foersarierite, sassuyite, schoepite, ard
vandendri asscheite. Carefully selected single
crystals were used to dsterminc accora.sly the
crystallographic constents, the syssntry, and
the streccural relatioas of the sinerals. The
tesults obtained on the physical properties,
the x-ray ~ryctallography, the x-ray povder
data, and the optical groperties acre listed
and cospared with the work of other
investigators in the 23 tadles of this paper.
(JAT)

<273>
Christ, C.L., J.BR. Cla-k, and R.T. Evans, Jr.,
USGs, Vasbiangton, DC

Crystal Structure of Rutherfordise, U02C03,
Science 121:372-873, (1955, april %

Crystals of the simeral ruthe¢:fordine, 902c03,
used ip this stuly wera pale yellov to browa
and lathlike salong [00%], with large (100 and
soserhst less doajnant (030). Clevage
parallel to (010) is perfect. Precession and
Veissenberqg patterns yislded the folloving
data: orthorhosbic, space grosp - Pe2(swd 1)n
(C(sat 2v7) ) or Pass [ D(sub 2h13) }; cell
contents, 2002C03; as8.88 plas or ainus 0.010
A; b= 9.20 plus or sinus 0.008; c=4.29 plus or
ninos 0.006; density (calculated)=5.78 g/cubic
co. All of the obhserved reflections obeyed
the criterion hekel=2n, except o very veak set
that appears only op strongly exposed
photographs; for this set vhen heke2n, 1=2ne1,
and vhen heks#2ne1, 1s2p, (JAT)

7

<27

<27%> .
Zoterost, R.P., Otah Geological and Yineralogical
Survey, Salt Lake City, OT

The Beryllice %elt of Vestera Utah. Suidebook to
the Geology of Gtah, No. 17, (pp. 8-T). (1963)

The "Beryllius Belt™ of vestern Otak is 15
siles vide and extends 60 miles between the
Sheeprock Rountains asd the Hoseycowb Hills.
In the Sheeprock Bowrtaims, beryl is widely
dissesinated as granules and rosettes within
the "shite facies® of the Sheepraock granite.
Crasius and fleorine simerals sre present as
thin, nos-cossercial veis fillings in sheared
gracite slcag the sowth flank or the range.
The next bevylliua occarrence is is the topaz
rhyolite of Topaz Romntain in tkz sosthern
pacrt of the Thomas Ramge. Binste crystals of
pink beryl are associated with the topaz
dispersed in the rhyolite which is of Tertiary
age. Bon-cossercial traces of uwranius
sinerals are presest on the east side of the
soufntais 404 commercial asowats are found in
the Yellow Chief Hine oa the ecast flank of
Spor inoantain. The Moneycosb Hills lie on the
vastern ead of the belt and contais spacrse
amouats of berylliue, srasius, and fluorirve
sinerals. The parent mass is principally
Tertisary rhyolites, both flowvs and
pyroclastics. Portions of the flov coutain an
abaundsace of lithiwm. (JAT)

Cited as a refereace in FOURE Contractor Reports.

<275>
Cobenosr, R.E., Utah Seolsgical zad Nineralogical
Survey, Salt lake City, ©7

Berylliue aad Associated Hinecalizatisn ir the
Sheeprock Waogntaias. Guidebook to the Geology of
Gtah, ¥o. 17, (pp. B-12). (1963)

The Sheeprock Hoantaias are pciccipally
composed of tilted Precasdrian and Paleoxoic
rocks vhich have besn folded and overridden by
thrust blocks. The moustsin sass vas
subsequently intruded by sonzonite and
grapite. Beryllios, in the mineral becyl, vas
fir=t discovered in the Skeeprock granite in
the ezcly 1980°s. The beryl occars ia thin
veinlets and as dissesinsted pacrticles and
nodolacr replacesents in the Sheaeprock gcasite.
The beryl-bearing granite is of lighter color
than the sorrodsding granjite and is referred
to as the “wvhite facies”. Assoclated vith the
beryl are fluoorite, chalcopyrite, pyrite and
sangunese, and locally, uraninite. (JAT)

Cited as a reference in WIRE Contractor Reports.
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: I:ni.- is Volcasic asd volcno-sdiunuq
- Bocks,. . Proceedings of the Joist Aassal Resting
o!tza Gcolaertcd. Aszociation of Camada, the
Sineralogical Associatios of Canada, and the
Geological Secisty of Americs, Torosto, Oatarie,
Otober 23-126, 1978, The ical Society of
: » Boalder, Col.mla. [ 38!—335.. 531

“pnun m from hpults asd !toq«:tr
‘srasize in volcanics or their
Ycaso-sedinpentary derivativas reveal
‘iuad.tiec which are stiriduted to a

is. The sruaies cccmrTences have a
#or_dvide distridetion and range in age fres
trmmolc to Qeaternacy. They dre . .
characterized by the geochesical associatios

-7 or '0-80-7 aad tavc hEgh ¥/Tk zilin-.

e sverage ancusts of 'Pd, Ba, Im, ST, T,
axd P say aliso be fremsmst. he associated
asics and uﬁa are geserally thowsh mot = -

ousgustic

concentrated witkin n-id sul-nu .
ntercalated with the wilcanics or sabageecss
lisests peripheral to the yolcamic cestres.
. ius is coscestrated in persesble of
- ‘strectsrslly disrupted xoses vithim these
.Bosts a3 is sose isstamces has been
tenodijized end in others comcestcated by
sspergene processes. 1 vide spectrus of
deposits ts developed in this eaviroamemt,
.canging fros proxisal sysvolcaaic hypirothersal
types, tc sore distal deposits comtaimed
vithin tuffacedss or clsstic sedisents. The
- scanies iu considared o be of sageatic
origin, transported by ¥ and CO2 rich los to
soderate tesperature bpdrothersal fleids vhich
bave percolated through the volcanic pile.
124§t ional ararice say have Bevr scavenged
dsrisg transport of these flulds or deriag
metasosatisu., Ssbesarine wventiag of sech
T1uids say also have provided a soerce for
sore distal varieties comtaincd vithisn
tedecing sedimentary focies. These fscies are
often rick is sslphur or pyrite and
precipitation of eranies say have been
infleenced by A2S exhalstion. The dcposits
are ssall, containing 960 to 10,000 tons U30R
asd althougt aeglected will become
facreasiagly sore important as uplennon
tacgets. (Nath)

Q277>

Jeliens, K., BEosse Royal de 1’Afriqee Centrale,
Daparteent de Geologie et Qe %Yinearslogie,
Tervocen, Belgive

feviev of the Aylirsted Oxides of U and Pb, with
Sev I-8ay Powder Data. Rineralogicel Wagazine
a1:51-57. (1977, ®macrch)

fey X-tay powder dats ace presented for
vandendriesschelte, fourmerierite, masuyite,
_aund wolsendorfite. L.terature data on the
"kaown 0-Pb hydrated oxides is revieved and
sofleable criteria for their Aistinction sce
set forth. (Asth)

- peewdocTystals. Geochelistry 8:388-358.
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‘Pynkoy, fe.R., and W.G. Fazareako

Coffixits aad the Pature of Pitchblesde
u“a

- !ltdbla(c peeudocr ials asd coffinite from
the Rsinyye Noustains were exanined by
‘uineralogical and X-ray wethods. The
pitchblesde poesdocr mtals vere fouad to be

coffinite or psesdosorphs of -

pitchblende or "hkylctcaasteran® aftar
coffinite. The possidbility of the existesce
of wariocss isterssdiate cospounis fa the
szasise oxide-sxamiap bydvexile-uranies
silicate -uiu m -~ (hat™

Zsernon, b.%, The m-qlvnin sutc !-iutsit.y.

.‘xm of: l.henugr. Idnnicy un. !l

m:y I':ui.n lil‘tlls at tha ¥. Bilsoa Eine
mn. |.s. Thesic; 73 R- .
U955- Jllﬂ ;-‘ .. )

'\;m-n-t-m, ut.l—tl-oei:d.u, R
. meta-torberaite, weta-sémmerite, sranophase,
beta-urazophane, Mhmyuu. quemite, and
sz snkxova .sisersl were foesd is the ¥. Pilsos

- ‘Mime, mest Clancy, Waatasy. —Pitchble=de gas-
the prisacy sranive sfserpl is the deposic,
and it ves sitered and leached by grouxd euter
to fors the mcowfary sissrals. . The secosdary
aizecrals shov a distisct zomatioa abowt
prisary sramics cotceatrations. Coapositional
varfacions is tie scilntions fros vhick these
sinerals vere precipitsted, together vith the
differesces in solsbility of the mmcondary
winerals is thosjht to have cusse: the
™istios. Wo coaclesive evideace as to the
possidlie role of surergens encichsent jin the
secosdary srasies depsition cosld be fosnmd,
but the spparent limited sovesest of sost of
the secondary scasiss fros a prisacy srsries
source seggest that earfichzeat by sepergete
soistioas was 3ot & mjor factor. (JET)

<286>
Egerson, D.O0., asd H.D. Uright, The Penssylvasis
State ésivarsity, Onivecsity Pack, P2

Secondsry Uraniss Binerals at the 9. Bilson mice
in the Boalder Batholith, Roacssa. The Americas
wiseralogist 82:222-239, (1957)

Secondsry sranies sineralis fosnd in the ¥,
Silson eine, naar Clamcy, tontana, inclade
sets-astys fte, seta-urasocircite,
seta-tcerdecrnite, setas-zewperite, wrandphane,
beta-sranaphase, phosphacanylite, jJoseite, and
an enidentified minersl, paszidiy & cosples
sranive silicate. Urmelnite in the "siliceces
teef” deposic has bees lesched and altered hy
groend wster to fors the secondary sinecels,
The 3eposition of setesits and torbernite as
the sets~I hydrate, apparently st noramsl
ground vater tespera tires, would appesr to
lower the renge of tespecatoce stabilicy
previously reported for these minerals.
Isosorphous ssbscitscion ssong the four
sinerals of the seta-torbecnite group say be
tespongible for this differeace in stebility.
Although isostractural vith uranophane, the ¥.
Vilson saterisl of this composition has einor
discrepancins §n fts optical chacacter which
say be dus to the extr« Co, Ba, orf Pb in the
sineral. (Aath)




. Qﬂ)
- Reicksomn, N.P., Saiversity of Utak, Salt ILake
Cicy, T

‘itola-ic ﬁolm at Vestemn Juab Coaxty, Utah.
‘Seidebook to the mlogy of 'ut. ¥o. 17, ipp-
3-3” (1963 Sl

:volcanic floes, lpm:iu hms,

‘air-fall cpyroclastics of rhyolitic, latitic,

. xafesitic, asd Bamltic capositios are wvidely
“distribgted is Mm Jead Coasty. Im fo-t
saperite areas, eteptive criters cas be
Tecoguized or inferred and such center appesrs
to have sepplied sost of the volcamic satécrial
s im the srea in whick it is located. The four
: areas of velcaaic . rocks are sesparate, slevated
C5i peysiographlic eskts, with fatervesing lower

mwy
tcanic weries Test, ‘d.u nthl angular”
ancoatorwity, on Paleosoic sedinestary rocks.
They bave Rot perticipated is the ‘general-
oo felding. -ua affected the Paleoroic and .
. segozofic tocks of the.tegion amd therefore are
= “powt Besozoic In spe. ithis the volcmic
" series there ame dist. ¢ wncosforsitisc which
fsdicate eroxion iaterw..s of loag deratiom
. betvess soss of the saits. Inferences based
o» cospicisons with otder seardy arsas,
ic evidence, md relationships vith
Quaterssry qravels and lake deposits iadicate
ages of early Tertiaty, late Tertisry, and
guaternary for differem mits of the volcasic
series. (JAT)

Cited as a referencs in FURE Contractor Reports.

<282> > :
mu:, 7.G., and P, lqullu, llscs, nul-qtu.

ltocu.n, a Wev Calcies Tiorisn Phosphate froe
the Fet Rosstains, Colorad. TYAe Asericas
Rineralogist 87:1386-1355., (1962, Wovesber)

srockite, a calcies chaxrius phosphate einersl
fzos the Wet Rosatziss of Cslotado, is foumd
as sassive reddish aggmmqgates aul as earth .
yoellow coatings fn veins and sltered granmitic
rocks. The siseral is similar in composition
- to grayite, bet it correspoads im hexrsgomal
syasetry to thabdophanse. Brockite is a
red-brows to psle yellow, tramslecent sineral
vith s greasy lester apd a specific graviry of
3.9 ples or mines 0.2. Is trasseitted light
it is soderately birefringent or opaque des to
-hematice stais, ssiaxfisl (¢}, with pacrallel
extinctios and positive elongation: Ws1,680
ples oc sisss .002; €=1.69% plus or siacs
.002. The foresla is Ca(sub 0.83)Sr(sed

©.03 Ba (sed o.oz;n--h G.!l) RE({sudb
©.11)[ POR (sab 0.83) (C03) (sud 0.17) )0.9 820;
T=3. An amklysis of the rare ealth Conteat
shows an ensseally high proportios of #3203
with Cespect to Ce02, La203, asd Y203. The
low ratio Ce/(1a*Rd) of €.58 is belfeved to
refloct the formatios of bruckite smder ’
oxidizing conditions. The r-ray diffraction
patters is wearly ideaticsl to that of ’
chabdophane; thus distinct from grayite, which
is psesdohexigonal. . The cell dimensions are
n-‘-!l amgstroms, c=A. 80 aangstross, V=270
cubic angstroms.  Upom hestisg brockite

_acysires & sonazite-type structere, with

spacings close to those of cheralite.
(Auth) (I8T)

263>
!xo-lel, c-. hmtd lli.utslty. mkld”,

liunlo’y o( lnuw.

CZ(H"ZS-IZZ- . (1957, lln:i'

The lmicn li.nnlogm

utcl, 70 uthmt -hcrcl.s are kaows

Approxi
‘that costain srasius as an- csaltnl

coustitesat. Only s fev of these olmits are

important as ores of the elesent. Urasitite

Its ideal chesical composition is srssiss
.&ioxide (B02), bet typically variasle aad

large ssossts of bexavalent srasios jons

are found iz the sineral. Coffiaice, @

-silicate of tetravalent srasiss, is vi.lltsprnd

in the wndkidized Jeposits of the Colorado
Plstess.

a sesber of the nesosilicate groep. (I37)

<288> .
Prondel, C., Bsrvard Usiversity, Casdridge, 31

Studies of Oranisa Sinemis (IX):
Bovacekite.
36:680-606¢.

Saleaite and
The Aserican Biseralogist
. (1951} .

Bovacekite, fros Schmseberg, Saxzony, has the
cospositos 8g(002)2¢As08)2-nM20 and it
probably forms & cosplete series to the
phosphate analogue, smleeite. - isslymed
saterial with As:P approxisately 1:1 is
tetragonal vith a {sed 0)=7.12 sagstecoss,
ciseb D) =20.7% and gravicy of 3.3.
this material, like other sesbers of the

saries, has an anosaloss biaxial negative with

0f=1,620, s¥=n=1,637, 2V 0 t2 15 degrees;

gravity 3.6. Apn snslysis is given of s nev
occurtence of saleefite, Bg(002)2(PO3}32-a020,
at Bina da Quarta Seira, Sabzgal, Pertugal;

it is- fsostrectersl witk zircos and

Optically

tetragonal vith a(sob 0)=7.07 asgstroe, c(sud

0)=19.84; biaxial negative with nXs1,565,
nT=1,582, aZ*1.58%, 2v is approxisately 6S
degrees and r qrester than v. Saleeite fros

Shinkelobve, Belgian Congo, has a(sub 0)=7.02

asgstros, cisub 0)=19.81; nx=1.558,
8YT=n2=1.571, 2¥ 0 to 10 degrees. Novacekite
and ssleeite closely resesble and are
isostractural eith fully hydrated sotunite.
The indices of refraction vary wvith the

content of zeolitic wmter vitiis the lisits of

stability of the fully aydrated phase.
(Rath} (I87)

is the sost isportant ore sineral of arssies. ‘
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pegmatite.

S
" promiel, C., Barvard U-ivxsltr. cnhrilge. .1 H
‘§56S, ¥ashingtoa, BPC

_.liunl. _Cosposition of Gammite.
o ;'unulqm 83 (1-8): 539-550.

The Apericar
£1956, hln

’ 2. The sase gusaite has been vilely wsed for more

-than 100 gears s & gemeric ters to & signste
fine-grained yellow to orange—-red alteration
‘prodects of uraminite. A stuedy of sbost 100
. speciwens of quasite fros vorld-wide ...
" localities was male by 7-tay, cptical aad’

- chenical sethods. Ilsost zll of thke specisens
vere ideatified as alresdy knows sranies
sinerals. Trpi.cauy. guanite occers ss am
slteratios prodsct of wrasisite crystals in

‘Sech specimens uswally show a
characteristic sequence of alterationa .
o prodects: (1)} X cestral core of black: ot
. browsisk-black wranisite. (2) L surrowading
zone, Yellow to oringe-red, composed chiefly
of hydrated lesd wranyl oxides. (3) Am outer
'silicate zome. The secosd zone coastitetes
triditionsl gusmite. .
ot “the orange-red guun ome is
characterized by oxidation of tcmnleu
- eraniea to hmulelt waniss and hydration.
'there is wssally 1little or ne mdditios of
. meterisl other thas WiC¢ at this stage, bst

“Ilsaching of srasiwa relative to lead may be a

 fuctof. The ostersost silicate Tome ic dwe to

‘Teaction of the hydratsd oxides of gumsite
zone sith seteoric or possibly hydrothersal
vaters carcying silica and ssually zlso
calcisn. The Th asad rare earths contained ia
the original wraninite gre ss~illy cospletely
resoved during the formtion of the silicates.
nT)

<206>
Prondel, C., Barvard Omiversity, Cambridge, ui

' Bydroxyl Substitstion in Thorite and Zircon. The
isericas Nineralogist 38: 007-3018. (1953)

N The thorite-like minerals, thorogumaite,

nicolsyite, hydrotkorite, maitlendite,
sackintoshite, and hybilite, vere fosnd to te
sinor chesjcal variants of a single phase, for
shich the sase thorogumsite has priority.
"Thortogvesite is isostrecteral with thorite and
kas the ase uait-cell &imensions. It differs
in being mecomdary im orfgin, ia being forsed
by the al -eration of primary thorice siserals
iscluding thorite itself, ir occurcing as
fine-grained aggragates thst are aot petasict
bet crystalline, asd fn costziniag essential
vater. Cheaically, thoroguanite seens to be a
hydroxy-containing verisnt of thorite, THSiO8,
- in which there is & serial scbstitstion of
(On)8s for Siod with the forssls
Th {SiO8) 1-x(OM)8x. Crytolite has s» asalogous
relation to zitcon. (Msth) (JAT)

<287
Prondel, C., Bscrvard University, Cssbridge, mA

$tudies of Ucanius Hinerals (¥):
phosphucrseylite. 7The isecican Ninerzlogist
35:756=763. (19%0)

An i1]1 defined ccaniewm sineral,
phosphuranylite, until now known only fros
sorth Carolina i{s rsdescrided from tvelve ney
locslities. 'hn-pnunnyun is isostructural
vith devindtite, PD3(U02) 5(PON) 8 (IR} &-10420,
snd its Lfdea. formula is presused to de

a3 (002) 5 (POS) 8 (0H) 4-10820. Anslyses shov
such less calciusm thap teguired by this

Chenically the' ‘otntion o

3

. Stedies of Tramins Minenls in:

focerla. It ocoers as dease, golden yellow
filas cowposed of aicroscopic rectamgular
plates, axd is fosnd priscipelly in the
seathered zome of pegatites containing = =
uraainite. ‘Crystallizatioa is tetragomalor
orthorhosbic. Phospheraiylite is optically
megative with sosewhat variable indices:
BY=1.660 to 7.690 [colorless to pel. yellow),
»Y=1.6%6 to 1.728% (goldes yellow), -z-t.sse o
1-'!2' {golden yellow); 2V=0 to 35 de
‘Lead subpstitwtes for calciss ia sose nricti's’
vith accoepenyizg- increase in- i.-lh:cs of -
refraction. n-t“ (un R ta e

< -

<7288>
rromndel, c.. In:nrd Iuinrsi.ty. canbcidge, ll .

s.bgdur,
an; u.uiurln.-iu. The lnrlcan linmlogm
36 6’1-679. : (1'5“ .

Sabugalite is & msubec of the utuiu gtup T

and it has a mmtuu ot

-iunl found lmim with ub-ad:n.lu. .
salesite, qua ylospi-:unylite. Ssbugalite

accers as crests of ‘yellos platy crym!s vith -

perfect cleavage {C01), & hardsess of 2 1/2;
and s gravity of 3.20. Optically, sir dried
‘sabegalite has ax ancaslons biaxial negative
character with xX=1.568-1.565 (caloriess),.
aY=1.581-1.563 (yellow), aZ=1.582-1.58s
(yellov), and 2V=0 degrees to soderate.
stedy indicates a tetragosal cell witk a(sed
0)=6.96 angstross, c(ssb 0)=19.3; a (ssb 0):c
{sub 0)=%:2.773. Sabugalite is lsostnct.lul
with felly-hydrated estenite,

Ca2({002) 8 {PON} E-16820, with ALl**reg’=2Tg®?,
Sabugalite breaks down betveea 60 and 101
degrees to & mev pham which is {sostrecteral
with the artificial seta-1II hydrate of
astunite. The water conteant of the
fully-bydrated and weta-II hydrates of
sabugalite varies zeolitically with
accospsnying varistios £n the indices of
refractios. (JAT)

<289>
Prondel, C., Barvard University, Caabridge, B2
Studies of Uranics Hinersls (I): Parsonsite and
n;ggu. The American Binerslogist 35:285-250.
(1950)

varsonite, Pb2(002) (PON) 2-2820, froB the
Reggles pegmatite of VWev Naspshire and fros
Wolsendocf, Bavaria is described. 7The Faw
Gaspshire saterial occurs ss crusts of
microscopic monoclinic crystsls that ace
elongated on (001] snd flattenad on [010),
vith [00%) ss the teteisl face and beta
egealling 99 degrees. The Psxsosite is
citros-yellor in coloc, with a hardness of 2
172 to 3, & specific gravity of 5,37, asd a
csub 0) of 6.9 sagstross. Inalysis gave PbO

83, NO3 38,608, P205 18,36, and B20 3,83 for
s totsl of 100,00 after ths deduction of 5.6%
percent quactz., The imdices of refraction
vucy with the vater content; most crystsls
havisg »X of sbouat 1.870, ni of spproxisstely
1.890, snd an angle of extinctios of
spproxisatley 19 degrees. Rendite, originally
described fros Philadelphs, Pennsylvenis, fo
1978 a3 & csrbonste of calciss and ucanies u
discre’ited as a pixtare consisting
peincipeily of caslcite and bets-sranotile with
sone tyuyamanite. (ONT)

X-ray -

e ot e
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g- ‘Yhe Americas Bisezalogist J9:888-a51.

90)
rn-hl. C., -nﬂ Mnrd.ty. Canbridge, BA

-Stedies of Uraniss Eiswtels ﬂ' manepilite.
!lo Assrican liunlogm 37:950-959. (1952

™he mm ot ! l-iar of utml eraniea
sslfates that Lave been meportid in the
. lbteratere is teviewed. -Of the aineteen

_ defined on the usis of existing
dsta.. of the resaining wixt

!:ulcl, c.. ul | 8 c-tu.tta. Bazvard Mnuuf.

e u.dlgt. BA; USES, waskington, BC

Zenaciite.
(1958)

A new chenicel aralysis of resardite fros
Zatanga has confirned the formels

Ph (BO2)4(PO8) 2(OMR-TED. X-ray single
crystal study established the it cell as
orthorhombic vith the &iseasions a=16.07
aagstross, b=17.50, c= 1.7, Renardite is
isostrectural vwith both devindtite (a=16.07,
b=17.50, c=13.62) and phosphuranylite. The
chenical coapositios of devindtite, howewer,
cassot be reconciled sith that of remsrdite on
this basis. Phospharanylite is prodably the
calciss sazalogeue of resmcdite, vitk the
forsela Ca (U02) § (POV) 2 PH)S-TH23. (Asth)

suuu ‘of Grenise Riserals mvl.

<292» .
Tromdsl, C., assé R. Beyrovitsz, Narvard
University, Caslridge, BA; USSS, WVashingtom, DC

Stedies of Oraniez Bizerals (XIY):
Euthecfordise, Biderichite, and Clarkeite.
Asezican Miseralogist 81: 127-132, (19%6)

The

kuthertordise, diderichite, and a syuthetic
eraayl carbosate obtaimsed by heating 902 ia
vater wnder 15,000 psi CO2 at 300 degrees C
gave identicel r rsy povder patterns, and op
aaslysis yielded the sase formsls

{ (002) (€03} ]. The name rstherfordine has
priority. ¥wo nev locslities are recorded for

setherfor iive at Beryl Kowstsin, W.B. #nd - -

Wevcy, Meine, vhere it occers as crests and
aggregstes of orthorhosbici?) fibers; biaxial
positive, with aXs1,720-1.723, a¥s1.720-1.730,
nZs1,755-1.760; Y slong the fiber length.
Clarkeite is described fros fts second known
locality, the Afmer dimtrict, Rajputans,
India, vhere it occucrs as & microcrystalline,
chocolate-brows slteration prodect of
oraninite in pegestite. Anslysis yielded the
focrsala (Wa, C», Pb, Th, R20)202(0, R20) 7;
isostructoral vwith ¥a20207 end Cal207.
Spacific gravicy is 6.29, meap index of
tefraction 1,98-1.97, (Auth) (JNT)
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<293
ycondel, 3.5.., Inrvard Weiversity, Casbdecidee, ®3

studies of Uxaniss Rizserpls: faeserite. The
aserican Riseralegist 3&209-255. (19359

groap Pissbh % /ase-0freb 44)7 and cell
dinsscions afsebh §)=7.13 aagstrens, Cl{sub
09)=8.83, with a(seh W:cisud $)=1:1.230. The
wnit cell ceituwats ame CS(VOD) 2 (Aa08) 2-0020.
The calcalsatel specific gravity is 3.79; the
wenseced specific ui.ty of Schaeebexy '
is 368, stllr
zotnerite i3icated the existesce of e and -
possidly thoes hylrates, eas ¢ith ¥ t» 10
m,m-mlusm.ﬂ m‘d‘;lylmu
lower hydrate. I» this respect, sythetic
utﬂnl is sisflar teo sstsnite s u-:uu.

il

Ptubl. J.I.. and P. Cetcinta, US6sS, Sashicguoe,
oc

Stedies of Srasies Nisemls (XD : The Statss of
2illietite and Becgeerelite. The Amecicas
Biseralogist 30:1819-108,. (195))

8illietitea (B0-6B03-19820) wvas £oead to be a
ralid minseral species anl isosctrecteral with
becquerelice {(7903-115209. Chenical asalyses
and Seiszeaberg x-cay stediss o2 tvo specisens
of billietite gave: (1) Ba0 6.88 perceat, 902
92.76 parcent, E20 8.97 percest, Si02 0.76
peccest, Cad 0.30 peccest, for s total
99.€7 percent; af{ssb 0} 15.25 apgstrows,. b{subd
9) 12,98, ciseb 0) 15.06 vith fosr focwsls
saits per exit cell: alphs 7.730, beta 1.810,
qaess 1.015; sp. gr. 5.32 (wess.), 5.3)
(calec.): {2y 30 T.¢1 persent, UI) 86,139
psgrcest, E20 8.68 percenc for & totsl of
100.88 peccent; a(seb 0} 13.9% gagstroes,
hiswd 0} 12.08 angstross, c(seb 0) 15.06
angstrons; alpha 1.725, beta 1.780, gasma
1.790; sp. ¢gr. 5.36 @meas.}, 5.83 (calc.}§.
Space group Pesa. Billietite iz octhorhombic
with 2V (-} 35 degrees; X psle yellow, ¥ asd 2
golden yellov. & nev asalysis sad x-ray scedy
of becqeerelite jave 333 69.51 perceat, 820
8.95 percest, 5122 1.82 percant; s(sed 0O)
13.92 angstcons, Dised 0) 12.45 angstross,
ciseb 0) 15.0% angstross; alpha 1.719, Deta
1.805, ganss 1.820; sp. grosp 5.3 (seasered),
5.6 (calculsted). Fros this sev acalyss the
‘.ald foryulas for becqesrelite (2023-3820) has
been revicaz to TYOI-11N20, analogoes to tee
formule for billietice, and thete are foer
forsuls waits por walr cell. Space growp
Pens. I«:qunuu 1% orthorhosdic, 2v(~} 30
degrees; X yellov, T and T deep jolden yellow.
(Aeth) (IAT)
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<€285>
¥cordei, J.9., azd F. Cuttitesa, USGS, Washington,
>

An Alteration
The Apericam Bineralogist

stalies of Tranise fNiterals (IVI):
?>rodast cf lanmchieite,
35:1319-102, 11358)

t speciser 2ros fatangas labeled as janthinite
ie tile %arvari Taiversity siaeral collection
v3s ae:lyvyzed. The miameral resestled
iaathipite in haed specimes, bet chemical
amalysis gave oaly a torce 0f J02 apd a
4srsala 3f 7CI-2H20, vhecems ianthinite
ceprrtedly coctains oaly tetravale .t wraniues.
The zimeral was thogqght to be am alteratioa
ocolect of Pacthiazite in whick the tetravalent
traciss vas alsost cosgpletely oxidized to
jezavaledt aranies. X-rTay Seissealterg stady,
35135 copper taliatiom, gave sharp lattice
patterns witk a(su: 0)=7_17 aagstcoss, b(sub
N=31_86, azd c(ssb 0)=15.20; a(sat 9):b(sub
3):cgsat 0) =0.6257:1: 211, The meszsare
spec.fic grawity 2f the specimer vas slightly
less thac 2.5 aa? the calculated Specific
jTavwity was 3.:3£7, assuming 9 formsl: uaits of
1231-2820. (AL}

294>
?achs, -.3,, =i
—adozatory, 2302

T-337y Stalies of Svazbetic Taff.rite, Thorite an?t
Traaozkorites. The iseria=z Yiaeralogiste
33:233-283, (%653, vazch)

Y-ze? la%a are presentel fcr synthet:c
crféa17#, *horite, and several uranothorites.
<*e cell constants otrained for coffirite are
2=£.%31 plgs oT sirus J.J04kX, c=6.250 plas or
aiz2ss 3.3)5kX; for thorite 2=7,12% gles or
ainas 2.778kX, <=£_313 ples or sinus kX.
Tateraediate constan®s “eversined for several
scanothorites iadicate a cortinsous solid
solatior betwewn 7TSiOX and TESiOR. Coffinite
atf thorite are isostructural witk zircom,

The orxyger positiors for coffimite are u=0.181
plir o7 siras 0.015, v+, 327 plss or sinus

3. .13 aa4 fo:c thorite o=0.Y66 plas or sinus

3 319, ¢235.287 plus or miaas 3.710. %o
caizpges vere otserved either is line
izrensities or in cell constants with 04
resoved Zzox the hylrocthersal preparations.
(dath) (J=7)

<2467,
Tabsls. o, J.W.

P.2ation of Jraniss. Nigration of rraniua and
Thorius <~ Pxploratioss Siguificance, J.9.
Zabalz.:. The Aeericen Association of Petroleus
tmologists, Tulsa, Oklahom, (pp. 75-76), 168 pp.
(1977

Although Jenerally mobijle in the hexavalent
state, uyranioz can he stabilizel by
precipitation 3s arsenate, phosphate, or
vaonadate., OUranius reduction and precipitatisg
af prisary uranous silicate or uranous >xide
require an axternsi sjent, most cossmonly
orjanic saterial of which coals of bitusinous

e2

or loweZr T ank are the aost efficient. UOUrapich
wigrating ir coctinental groundwater has
little opportanity fcr fixatiua. Zvea in ari?
clisates, the celatiwly issoluble hexavalent
valadates are mever fros carbon "trash®
coLcentrations, and these have bees oxidized
fros prisary anoxidi z2d pitchblende deposits
at shollos depths. The exact sechasisas of
reduction and fixation by organic -.atter have
been extensively investigated, bat still are
not well understood. Bacterial H2S has been
pot forth as the red wtant, but sose
investigators have failed to fied bacteria in
wranios deposits and the distribatiom geosetry
of wraciss and orgaric satter in snoxidized
deposits is sore comsonly soncorrelative than
cotrelative. (Ju7) .

<298>
Gorsar, D.H., Universit y of Toroato, Toromto,
Catario, Canada

Stadies of Radiosctive Cosposunds: ¥-Soddyite.
The American Hineralogi st 37 (5-6):386-1393,
(1953, %ay)

So2dyite is a rave hydroas wraniam silicate.
It occurs as idiosor ghic crystals often in
groups or clustecrs, which are sometimes
divergent. Soddyite is jreenish-yellow for
the cross-fibre type, canary yellos for the
op3que material and asber yellow frr the
transparont crystals. The density of a clean
cluster of crystals was 8.70 plus or minas
0.01, and tvwo cleavaqges were noted: (001}
perfect and (111) good. Soddyite's chesical
forwuls is SU03.25102.6H2). The mineral is
orthorhosbic vith a=8.32, b=11_.27, and c=18.71%
angstross. The space group is Pddd. Soddyite
is optically negative, pleochroic, ¥
colorless, Y very pale yellow, and Z pale
vellov-green. (JIRT)

<299>
Gorsan, D.B., and P.B. Tuffield, Oniversity of
Toronto, Torontd, Ontario, Capada

Studies of Radioactive Coaspounds:
VIY¥I-Oranophane and Bet a—Cranophane. The
Aserican mineralogist 80 (7-9) :634-685. (1955,
July)

fAranophane [Can.2003.25i02.6H20) is the most
cosaon ucranige silfcate wineral, It occurs as
idosorphic crystals which are prissmatic of
acicylar, sometimes reticulate, bat sore often
in divergenr clusters or tuffa. The color i
varisble, typically leson yellov, canary
yellov, orange vellow, and very often, pale
yellov. OJracophane and beta-uranophane ace
dimorpkous with cowsposition. UOranophane is
monocline viech a=15,87, b=7.05, and c=6,66
angstross. Beta is equal to 97 degrees and 15
minutes, Beta-ursnophane is monoclinic and
a=6.64, b315.55, and c»18,01 angstcoms. Beta
is equal to 91 degrees. (JAT)
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<G> )
otsan, Ya. D., V.%. Polyskova, amé X.¥. %igata

Joklady Akel Baik
(1%¢M)

Another Variety of Brannerite.
§55%, 2arth Sciences Section 179:1.8-125,

L wramies titamate has beer foumd iz the OSSE
that has mach is cosmom vwith minerals of tke
brannerite groap. Oclike ordinary hypothersal
branrzerite, hovever, its aev variety is a
product of hydrotkersal activity at msolerate
and low rtemperatures. The mineral occurs as
coatinwoes masses and, less comsoaly,
accenslations of prissatically elorgate
crystals ap to 0.0% as is lengtk in the cement
of a faolt breccia of metamorphic or gramitoid
rozks, vhere it is closely associated witk
pyrite and sarcasite. The forsation of the
titasate-bearing breccia vas preciseld by
intease setasomatiss, sith replaceseat H>f hast
tock by ar aggregate of prrite, aunderite,
dolosite, and potassiass feldspar. The aranius
titanate is tlack but becomses Z2ark brows ic
powder. It has a strong resinoes luster, a
conchoidal fractere, a specific grawicy of
§.32, aud a bardmess of 5.1 on the Nohs scale.
nstically the sineral is isotropic and wkee
x-rayed in the smateral state, the xgineral is
amorphoaus. [ 4 441

<301>
Gritsaenko, G.S., L.F. Belova, R.V. Setseva, and
K.T. Savelyeva

fineralogical Types of Oxidation Zomes of
Hydrothei.sal OUraciva and Selphide-Oraniaum Jres of
the 3SS?. Peaceful Uses of Atosic Znergy, Yol.
2, Sucrvey of Rav HMaterial Resosrces, Proceedirgs
of the 2nd Internmational Confererce, Geneva,
Svitzerland, Sejtesber 1-13, 1953, Orited
Sations, Bev York, (pp. 8€6-873), €33 pp. (71959)
Paor oraniam deposits there can be
distinguished tvo miszemalogical types of
oxidaction zones: 1) Hydroxide-siliceoas tyge,
and 2) Siliceous type proper. For
oraniam-sglphide deposits three types of
oxidation zoves can te distimjuished: V)
siliceous-sicaecus, 2) Micazeous proper, ard
3) nicaceocus-lisonitic and lisomitic proper.
isong the oxidation z2ones studied, the
sicaceous zoues are distinguished by the
greatest variecy of sineral cosposition. The
Aistribution of secondary ucranics mizerals in
the oxidation zone in s nusber of instances
shovs a definite secondary zonation shich is
different for oraniuas groper znd
sslphide-granium deposits. Oxidation zone
types, as deterasined by secondary sraniuos
esireralization can also secve as the principal
outcrop types. Oxidation zunes of the
bydroxide-siliceoss type sost easily lend
thesselves to assesseent of deposits by the
outcrops. OQutcrops of phosphate~arsenate ores
(oxidation zone of the sicaceous type)
characterize heavily depleted sections of the
irposit and do not go teyond lov-grade
noncossercial ores. Considecing urenioe’s
hiqh miqgratory ability and the cosparatively
lov sramility of its hypergenic saterials,
higtiy cigniticant for assesging its outcrops
ir the i4cpeification of such iramius~bwaring
r.necrals vhich firstly should be extonsively
fistributea and preserved in all ~vidation
2ones, and secondly would persit fudgment of
the relative concentration of this elesment in
ote hodies. These requiremsentcs sre satisfied
primarily by iron hydroxides. Tha
establisheent of the dependence hetveen the
uranias content of lisonites and the character
of the minecslization of zones increases the

sigeificance 2 mizezalogical criteciz :=
assessiry a Senpssit, espesially in tz2 cise
when oridation 20mes are 993T 12 eranias
airezals or & not cortaiz tirs 3t 2all.
with sizvrals az! s2aezal assacrations
cotsidered, sose siznificaice w2y 2130 o o:
some 20l2ra new formatioz (saiptates,
carborates, a2 moivitiates of zraaiem whice
ir sose ipstazces cae de ase! a7 reasse<sicg
old site workings az2 dasps for ars=:is:
coatent. (AL ]

Riz=3

<ICD
Graner, J.%W., Mriversicy of tiznresots,
Zizeeapolis, =F

Cokcectratioc of Trazizms by Jarbodz TIspaezis.
Pcotosic Gevlogy 53:532-533. (1335)

It is sugjestel tkat the carbas respazsidle
for precipitation of 3 sinerals is 2ecivel
from sore cosplex carbox coaposais iacleliag
cesins (Ditemezs?), bysel an the ¢videtce of
agRerous anmetanorphcsed sedimects razjizg i:
age froa Yermiac to Tertik:y aa? of worli-wile
distribation. Another evileace is the comao:z
ceplacesent of fossil plazt cell salls by
reluced ¥ mizerzls and the association o¢
asphelvice with S355i plants, wiereas
petroleum, whken fou=d with carbozized plants
or asphaltite, coantaiss saly traces of T
(exaaple: TYesnle Yowntatz, Trtad). Trere is
a0 visille gridation betweea 231 and
asphaltite. Tte fact that qraphitic ~izhoa
has go inflaence oz J precipitatioz is
precdictadble frory its 1certness; i? the carton
vere of orgazic orijin aal setasorphosed afc. -
contact with 0, there could be an association.
This say bde the case ic the Rlgoza-2lin!

2iver Oistrict, datario, thouzh it is Aaubeiql
whether brasrerite voald have forased with the
aid of organic carbom. The low soludility of
Th would require sore thap a hot aqaevus
solution to proluce the variety >f 1-Th
wminerals found in pegmatites. Exasples of
hydrocarbon polymerizatica by irradliation to
fors thkucholite or asphaltite irn se:radrphosed
rocks are difficalt to fini. (LKW)

<303>
Roekstcrs, R.8., and L.A, Pozhs, Az,3nne Xational
Labtoratory, Lesoantr, IL

Synthesis of Coffirite - 05id8.
{1556)

Science 123: 105,

A procedure of synthesizing coffinite (J5108)
by a8 hvdrothersal process is liscussed. One
silli-sole each of uranius tetrachloride aad
sodiue setagilicate are dissslved in 10 sl of
vater, Sodizs hydroxide solution is added
dropwise to the uraniss silicate solation
until & 3tiff jel forss aear the newvtral
point. Pnough addit ional base is added to
sake the mixtace slightly alkalise (PR 1 to
10). The gelatinous precipitate is then
centcifujed and transterred to a vitresus
siliza tobe, vhich is placed in sn Inconel
bosb tube. These operations are carried out
in & nitrogen atsosphere to prevent oxidation
of the uranius. The scaled Inconel tube is
heated o to 5 days at 250 degrees C to
crystallize the USi08. The synthetic
coffinite appears as a bluish-gceen 30iid in
the reaction products. The material prepared
to date appears to be isotropic ynder the
®icroscope, bat x-ray povder patterns confirs
the presence of tetragonal crystals of
coffinite. Quactz or cristobslite have also
been fdentified as contasinants in all
coffinite preparations. (JAT)




<308>

SYEERALOSY

<08>

Soeve, J., and T.I.I. Siblmld, Saszkatchewma
Seseerchk Cosecil, Sasktatooa, Saskatchewas:
Saskatchevan Geological Swvey, Regina,
Saskatchewasn

Sineralogy and Geological Settiag of
Tacesformity-Type Sranies Deposits is Forthern
Saska® “hewan. Sraniws Peposits, Their Biseralogy
and origis, Short Cosrse mpdbook, Volume 3, N.4.
Sisberley, (24.). 3aiversity of Torosto Press,
Torogsto, Canada, Ch. 19, pPp. 857-a7s), S2% pp.
(1978, Octuoder)

The 2eriod of 1.25 to L O billior years ago is
believed to bde tise iatecval at which tise the
escoaforsity-type scanism deposits formsel
throughost the Athabasaa Basin. This isterval
post-dates the deposition of the Athadasca
Tormation aad is approrximately coincident with
as episole of Grenville-age safic magmatic
activity eithin the basin. The siceralizatioz
of these deposits is spatizlly related to the
anconforesity shick underlies the Athadasca
Yormatios, but is sarelated to pre-ithadasca
wveathering Prequently, the miceralizatiorn is
associated vith reverse faults that parzllel
the bedding planes ia pre-Atkatasca host rocks
of Aphediam (Zarly Proterzoic) age and it
cosmo.ly is associated with graphitic
Aphkeabias rncks. FRost-rock alteration
characterized by intemsive chloritization and,
at least locally, by tcarmalinizatios
accospanied mimeralizatioa. This host-rock
alteration isvolved the leaching of silica,
calcius, iros, alkali elemerts ard the
introduction on a large scale of sagnesions anl
probably also boron. fMiseralogical anl
geochemical characteristics of the deposits
acte similar to those of vein deposits o2f
cosplex sineralogy in the %eaverlodge
¢isctrict. Redox reactions, as exesplified ty
oscillations between oxidizing and redascing
conditions s the Rabbit Lake orebody have
protadly played an ispertant role irn the
formation of the deposits. (JrT)

<335>

9ceve, J., and T.7.Y_ Sibiald, Saskatchevac
Yesearch Council, Saskatoon, Saskatchewar:
Saskatchewan Geological Survey, Pegina,
Saskatchewan

Jcanies Comcentration Relit-'d to the
Sab-Athabasca inconfarafty, %orthern
Sackatchewan, Tanala. Graniune Deposits, Their
®ineralagy and origin, Short Tourse Randbook,
75lame 3, 1.%. Kisherley, (B4.). University of
Toronto Press, Torontd, Camada, Ch. 20, (pp-
a?5-aa8), S2% pp. (1978, Octoher)

Several uranius depozits have been discovered
vithin the Rmiddle Proterdzoic Athatasca Basin
of notthzarn Saskatchevan during the past
lec1da. These deposits display a spatisl
association vith the ggb-Athabasca
anconformity and also vith graphicic basesent
rocks. Although & numter of ztudies of the
leposits have been sade, their genesis is
atill videly debated. Two broad schools of
thought have sserqged: (1) the
neac-socface-supargene school, and (2) the
sagmat ic hydrothersal cr
setanosphic~hydrothermal s3chool. The spatial
szsociation tetveen the uraniom sineralization
and the sub-Athabas~a uncorformity proviles
the sain arquaent in support of a rear
surface-supecgene srigin. Those vho 33ppoce
s1ch an origin gJenerslly equate the alteration
nbsecved in and around the orehodies vith

pre-ithabasca veathering. Oranius is thoeght
to bave been leached by oxidiziag groumd
vaters fros weathered baseseat rocks asd/or
prte-existing Bedsonian vein-type deposits and
to have hees redeposited is switable traps by
chesical redectioca. The sageatic-hydrothermal
and setasorphic-hydrcthersal theories are
attractive becasse they are cospatible with
the fluid inclesion md aje dating stedies,
and also the distinctly epigenetic
relatioaship of sisemlizatioa to the
Athabasca Porsation. The main short cosimg iw
t:is theory is the lack of an adequate
explasation for the wmdeniable spatial
association with the ssb-Athadasca
unconforsity. The asthors put forth another
theory: the diageaetic-hyicothersal
hypothesis. This theory telated
sineralization to diag tic pr within
the Athabasca Foraition and attributes the
spatial associatioa of deposits vith the
subt-dthabassca snconfoceity to interaction of
heated diagenetic solstioas with setamorphric
rocks of the basia floor. (J1Y)

<306>
Rurlbet, T.S., Jc., Narvard University,
Casbridge, 3

sStelies of Jranies Ninecals (XIV):
Schroeckingerite €r ‘v Argentina and Jtah. The
Raericar Miceralogist 39(11-12):901-907. (1958,
Yoveaber)

Schroeckingerite { WaCs3002(CDY) ISOSP.10R20]
sasples fros the Shinaresp ¥35. 3 %ine, near
Soab, Gtad and fros San Isidro, Arjentina were
studied. Sasples from both areas had physical
properties sinilar tc those of the amiteral as
described fros other localities, with the
exception that both had somevhat aigher
specific gravities. Jnit space cell
dimensions, space growp, physical and optical
properties of the schroeckinjarite are
discussed. (AL 4]

<307>

Kisberley, Y.E., Ugciversity of Taconts>, EBarth acnd
Planetary Sciences, Ecindale College,
mississauga, Ontario, Canada

origin of Stratifors Jraniae ODeposits in
sardstone, congloserate, and Pyraclastic %ack.
Tranius Deposits, Their Wimecalojy and Irigin,
Short Cosrse Handbook, Volaze 3, 1.9%. Kimherley,
{EC.). TOniversity of Taronto Press, Toaronto,
Canada, Ch. 18, (pp. 329-287), 521 pp. (1978,
Jectober)

The origin of strati form sranium deposits in
sandstone, conjloserate, and pyraclastic rock,
through the world is discussed. Phanerozoic
stratifors deposzits in Quaternary deposics in
Ttaly, in Persian mimrcalization in the
Austro-Italian Rips, &n ¥iqer, Africa, and ir
the Colorado Plateau are comparei vith the
fiddle Precasbrian Witvatersrand and Elliot
Lake stcatifora uran fus depozits. This
comparisan indicates that chesical processes
84y have been essent ial in all cases.
Dissolation of volcanic gas in HMiddle
Precasbrian groundwa ter sasy have produced the
ohgerved concentrations of pyrite in cletcic
sedisentary rocks. Weathering of pyrite say,
in tucn, have aobili ze4 uranium, thorium, and
eithar qgold or rare-sacth elasants into
shallovly-buried fluviatile zediments,
Subaequent intcrabazinal ecosion could have
rasulted in sose placer selimentation of ore
ainetal rgqreqates, even 1f tha earths
atgaspheare had heen oOxyjenic.
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Langford, P.P., Uaiversity of Saskatchewan,
bepartsent of Seological Sciemces, Saskatoon,
Saskatchevaa, Camada

¢ ocrigis of Gnconforsity-Type Pitchbleade Deposits

in the Athabasca Basis of Saskatchewan. Urasiua
beposits, Their Hiseralogy amd Origim, Short
Course Bandbook, Volume I, B.N. Kisberley, (Ed.).
Yniversity of Tcrosto Press, Yoromto, Camala,

Ch. 2%, (pp. 885-899), 521 pp- (1978, October}

1 nusber of theories have bees pet forth in
attespt to explaia the origis of the Athabasca
Basim wscomnformity-type aranius deposits.
These hypotheses cak be divided §ato two major
schools of thoeght based wpon whether the .
eraniferocus solstions sscended or descended. -
Ascending ucaniferous mlatioss have tvo
possidle svarces; (1) fros sagsatic or -
anatectic sowces and 2) fros setasorphic
sources. The advocates of descending
araniferous solutions differ as to the time
the mineralizing groead sater solations. One
qroep of theories proposes nisermalization came
atter the deposition of a thick sequence of
cover rocks, shile arother grosp of theories
pet the nimerslizing grousd water dering the
early deposition of the first 30 meters of

. cover rocks. The favored hypothesis is that
pitchblende vein depcsits vere forsed by the
flevial processes shich formed the initial
sasdstone above the unconforsity and that the
deposits subsegqueatly were ssbjected to
diagenetic recrystallimtion daring deep
herial. This hypothesis explains many of the
featares of these daposits, and it explains
shy these deposits only occur at
snconfornities overlain by sandstone of
flsvial origia. (JBT)

<309>
Lindsey, D.i., USGS, Denver, CO

Siseralization Halos apd and Diagenesis in
Sater-1aid Tuff of the Thomas Range, Utak. USGS
Professional Paper 818-B; 59 pp. (1975)

Pliocens water-laid teffs are videspread in
vestern Utah and provide the host rock for
berylliss-fleorite miaeralization at Spor
Houatain. A systesatic stady of the sinerzl
and chesical compositicn of the tuff in cthe
sosthern part of the Thomas Range vas
sndactaken to exsasine regional effects of
sineralization at Spor Hountain and to
differentiate these fros tha effects of other
petrologic processes. Iaportant factors in
teff petrogenesis asre beryllius-fluorite
sineralization, three stages of diagenetic
alteratios of glass, cconcentration of calcite
versus silica, and concentration of detrital
heavy minerals. Diagenasis has been of sajor
importance in changing the chasical
cosposition of the teff. Sods, K20, P, B>, U,
#n, aud Pb are depleted during zeolitization
and NgO, Ba, Cr, and Sr are concentrated.
Potassiss feldspar diagenesis 24 not affect
the chesical cosposition of the tuff,
possible release of P, U, and Hn during
zeolitization suggests a potential disgenetic
contcibution of these elements to ore
depasits, notadly the sedimentary uvranica
deposfits found nearby. (JET)

<108>

<310>

Hakarov, E.S., ard L.I. Apikina, V.I. Veranadskii
“astitete of Geochemistry and Analytical
Chenistry, Noscow, USSR

crystal Structure of Waockoite [U%006 (H20)2 x
2820). Geochemistry 1: W-21. {1963)

The paraseters of the sonoclinic mait cel. of
asoboite are a=6.32 angstoss, b=7.50
angstroas, ¢=57.8 angstroas, and betaz9%
degrees. The space groag is P2(ssb 1/c) aad
I=16. The crystal structsre has been .
detersined with R approxisately 20. The
coordicates of the atoss are givea in a table.
Unokoite Bhas a well defized layer structure
with psesdohexagonal layers of ordered
urapiss, solybdenus, asd oxygem atoms arranged
:mormal to the z axis asd parallel to the
cleasage. The spaces between the layers are
occupied by 0 .o 2 mcleczles of zeolitic
water. The crystalochesical forssla of
asohoite is [GHODE(R20)2 x (0-2)H20). (Auth)

<3 B

Hakarov, E.S., Y.B. Lipova, I.?. Dolmanosa, and
R-A. Belik’yan, V.I. Versadskii Yastitute of
Gaochesistry and inalytical Chesisery, %oscow,
GSsSe

Crystal Constitation of Uraminites 223
Pitchblendes. Geochemistry 3:229-252. (1960)

Petrographic studies of sinerals of the
sraninite-pitchbleade series were carried ocut
to detersiane the chemical cosposition,
dersity, and lattice constaats of these
sinerals. In addition, the 1oabers of atoss
and forsala onits in the unit cell wvere
calculated, the crystal structate vas
detecvined, and the sanner of alteration of
the struocture by oxidation vas stelied.
Oraninites and pitchblenles vere found to have
8 privitive cubic lattice related to tke space
greap Th6-Pal rather thau a face-centered
lattice of the fluorite type, as has been
previossly assused. Por al) the specisens
studied, the nusber of atoms in the anit cell
wvas lover than 12. This value was in line
with a fleuorite type of structure. Atosic
coordinates for 002,33 pitchblende harving 3.15
forsnla usnits ip the snit cell are listed.
According to the nev struocture, tde hexavalent
aranios atoss in oramisites and pitchblendes
for 002¢2 uranyl groups, and the
sracfon-oxygen distance is 1.90 aungstroas.
ExcCuss oXygen atoss occipy the 8 {a) and & (b)
interstices of the lattice to cospensste the
charge of the uranyl groups. The number of
thege stoss is eqoal to the nusber of
bexavalent uranius atoss. With incressed
oxidation of the cranianites asd pitchblendss,
the nusbers of sranyl groups and excess oxygen
atoss in the structure increase vhile the
nusber of atoss and corresponding forssla
onits in the cell are decreased. As s resulre,
the ceil disensions and the deamity decreasec.
On the basis of this stucy and literature
data, the chesical cosposition of urssinites
and pitchblendes is bert srpressed by the
forsuls (Jes, Ge6, Pd, Th, RE, Ca)d (subd
1.90-2.50) . (huth) (JINT)
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soench, B-H., 7555, Denwver, CO

?ropecties and Paragernesis of Coffinite from the
Yoolrow %ine, Vev Gexico. The American
aineralogist 47:26-33. (1362, Janwary)

The Yoodrov mine is in the central part of the
Lagena sranian sining district, ahout 85 ailes
vest of Albuguerque, Few 3exico aad 10 siles.
north of Laguna Indian Pueblo. The deposit
occunies a pearly vertical sandstone pipe, or
cvlindrical cnllapse structure in the %orrison
Pormation of Jerassic age. Unoxidized ore is
cosposed of coffinite and araminite, which
typically are extremely finely divided and
intizately »ixed with a carboraceoss
sabstance. ?Pyrite and marcasite are also
abandact, aad small amounts of chalcopyrite,
galena, wurtzite, cobaltite, barite, and
carbomate minerals are present.. TLe grarius
deposit is small bet of high grade, averaging
moCe than T percent Y3C8 and the vanmadias
content is very lov, with a urarism-vanadiams
ratio of abost 50:1. Gell crystallized
coffinite found as a veg fillipg in the sine
is totyoidal with radially fikrous iaternal
straccyre. In polished surfaces the sineral
is hard, gray, isotropic, and has a
reflectivity of 7.5 percent it oramge light.
In transmitted ligkt it is anisotropic,
showing para.iel extiaction, with the optic
asd crystallcgraphic "c¢” sxes parallel to the
fibers., It is brova and slight pleochroic,
fros pale yellow brown parallel to the fibers
to be brown rormal to the fibers. The
tefractive indices are near 1.7% and the
birefrigence is less thap 0.07% and variable.
Textural relations, combined with data fros
ot her speciments of Wocdrue ore, suggest that
salfide and uranius miperalization vere
related ir tiwe as well as space. (Jany

<313>
jorton, %.D., Joiversity of Alberta, Departsent
of seology, Edmonton, Alberta

The Tdentification of Uraniferoaus Minerals.
Tranfus Deposits, Their Mineralogy and Originm,
Short Course Handboaok, Yolume 3, A.K. Kisberley

(24.). Oniversity of Toronto Press, Toronto,
Canada, Ch. 5, (pp. 181-183}, 521 pp. (1978,
October)

Seqguential identification procedures of
sraniss minersls ate discussed briefly in this
chapter. Polloving the discussion, four
extensive tables sre provided for use in
granius mineral identification. (JAT)

<30
Olsor, J.C., and §.C. Gverstreet, 7535,
Vashington, DC

Geologic Distribation and Resourzes of Thocias.
US6S Bulletin ¥202; 6% pp. (1968)

Concentratjons of thoriua are mainly found in
foer geologic eaviromments: (V) placer
deposits consisting of beach, fluviatile, and
resideal conceatraticns of heavy
thoriam-bearing siserals; {2) epigenmetic
deposits, which inclwde vein or lode deposits
ard cortact-setasorphic or replacesent bodies;
(2) sedisentary rocks, which cosprise ancient
placers, thoriga-bearing doloaite, ard
deposits in corgloasemates; anl (8) igneous and
aetanorphic rocks which isclsele chorism-rick
grenite, alkalic rocks, carbocatite, feaite,
pegsatite apd pegmatitic migsatite, and
thorius-rich zones in metasmorphic rock.
thoriae reserves of the Onitel States are
estisated at adout 100,000 rons of ThOo2, bat
total resources are probably ssch larger owing
to the lack of exploration that has been done
for it in cosparison with other setzls. CKrowm
vorld reserves of high-grade deposits and
easily mimed placer deposits are sboutr 780,000:
tons of ThO2. (JaT)

Known

<315>
Beynolds, B.L., and H.B. Goldhaber, USGS, Deaver,
co - g

Irop-Titanius Oxide Ninerals and Associated
Alteration Phases in Some Uraniva-Bearing
Sardstopes. Josurnal of Research of the USGS
6(€):T0T~-T18. (1978, Fovegber)

Detrital Fe-Ti oxide minerals of tke
slvospigei-magoetite and ilmenite-bematite
solid solution series are cosson in
oracise-bearing sandstones and it is believed
these minerals may record imporctant
information on the geochesical envirommeat of
deposition of uranics in sandstone. Sasples
froa five mineralized foraations in three of
the sajor uranius-produciag districts of che
vesters United States vere examined for Pe-~Ti
oxide minerals and their alteration products.
Alteration of Pe-Ti oxide siserals in
oxidizing environsents foreed secondary
products that are distinct fros those prodeced
wnder reducing conditions. oOxidation of
sulfidized Te-Ti oxide minerals, by the
processes that forsed uranios rolls, produced
fercic oxide sinerals (lisonite) having
textares that pimic those of the iron
disalfides. Titanomagnetite and
titanohesatite have been severely depleted in
the ofe-bearing zones of sose uranies
deposits, The alteration of fetrital Pe-Ti
oxide minsrals near uranies ora deposits sey
prodece characterist ic signatures in the
sagnetization of the sandstons. [Knovledge of
the distribution and sagnetic properties of
these sinerals cen sid in interpreting dats
fros totsl sagnetic-field apd
sagaetic-susceptibility surveys of ranius
deposits., (JuT)
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316>
Reynolds, R.L., B.B. Goldhaber, amd R.I. Grasch,
US6S, Demwer, €O

Sranium Associated vith Iroa-Titasiws Oxide
Binerzls and Their Alteration Products in a Soutk
Texas Roll-Type Deposit. US3S Circular 753;
Short Papers of th - US Geological Survey
Oraares-Thories Syaposium, 1977, J.A. Campbell
@iy, tpp- 37-39), 75 pp. (197N

Blactron microprobe amd petrographic stulies
have been conducted om a2 suite of ore-deariang
saaples from a roll-type mramimm deposit in
soutk Texas. Each sasfple froa the mpose and
lover lisb of the roll vas separated iato size
fractions less tham and greater than 88 a, ani
each size fractios was further ssbdivided by
brosofors density separatios isto heavy and
light mimeral growps. Urarisuas in the light,
fine-grained fraction <ppesared to he
predominately associntel with silicon,
calciem, potassium, and alusinus. Uraviem in
the heavy fractions occerred primarily with
titanien and iron, and to a lesser extent with
sulfur, calcius, and silicon. Oranjem mas
freguently observed in association with a TiD2
phase that origimates largely, if not
exclasively, fros the alteration of
iron-titanier oxide ainerals. It is possible
that sose araniem occurs as & silicate- :
(coffinite?). The Ti02 phase in the
ore-bearing zomes origimated primarily by
expulsion of Ti during the replacesent of
detrital Pe-7i oxides (titamosagnetite and
titanoheaatite) by irom sulfide minerals.

Orasius occurs is association with 7{C2 on the

nargins of relict Pe-7i oxide grains in
varioas stages of conversion to Pes2. ¥Where
replacesent is cosplete, uraniss-bearing TiO2
sarroands the sulfides. Uraniex occurs not
only in authigenic Ti02 surrounding altered
Fe-Ti oxides, but also in 7402 within the
altered grains. 1Alteration of Pe-Ti oxide
sinerals has not led in every case to the
segretation into discrete phase. 1In sose
titasosagnetite and titanokematite grains in
mineralized rock, the authors observed other
alteration phases petrographicelly distinct
from Ti02, that contain abundant titaniaos,
iron, and sulfur together with lesser amounts
of uraniws, silicon, and calcium. (JAT)

<317>

Riese, ¥.C., D.G. Brookins, and R.S. Della Valle,
Gulf Nineral Resources Cospany, Albuquerque, BN;
Oniversity of Sev Mexico, Albsguerque, W2

SEN Investigation of Paracenesis of Oranise
Deposits, Grants Mineral felt, Sev Bexi~o. RAPS
Bulletin 63(8):693., (1979, april)

Scanning elecsron micrcscopy (SER®) study of
authigemic minerals in the Vestvater Canyon
Hember of the Morrison Pozmation (Late
Jaressic) indicater that sineral cospositions
vary vithin and adjacr at to sandstone-type
sranios deposits. Bontrorillonite is the
dozinant clay sineral in the raduced ground
dovndip of the orabody; chlorite is enriched
in the ore zones; and kaolinite and altered
sontesorillonite dosinate in the "oxidized®
qroond updip of the ore, 9UC dara als>

87

seggest that clay sinercals, aot pyrite or
hematite, may locally be the iron-beariag
species of isportance. 1ilthoungk it is not
possible to make positive identification of
organic materials in SEE photomsicrogiaks,
materials deaaced to be orgasic in satere
postdate the begianing of awthigeaic clay
formation. This implies that these materials
may be cartiers of sranies in the groamdwater
systes fros vhich the ore deposits
precipitated. Identification of these
patterss of clay-sineral alteratioan aad the
role that organic materials may play as
transporting media say sigmificantly alter osr
exploration techrigaes. These pattermns may be
especially usefusl tocls in areas vhere the
orebodies are kpovn to be resmovel fros the
irom species redox insterfsce. (Auth}

<318>
Bimsaite, J., Capada Geolngical Sarvey, OJttawa,
Ontario, Canada

Bineral Asseablages at the Rabbit Lak: Oracium
.. Deposit, Saskatchevan: 1A Prelisinary Report.
Geological Survey of Camada Paper 77-113, Report
of Activities, pPart B, (pp. 235-286), 350 pp.
(197 .

Oranics sineralization at the Rabdit Lake
deposit, northeastern Saskatchevar, occurs in
tke hanging vall of 2 northeasterly-trending
thrust fault in Aphebdian setasediments of the
Wollaston Lake Pold Pelt, jast belov the
uncopformity with the overlying Athabasca
Formation. The setasedimeats - guattzite,
meta-arkose, biotite paragneiss, calc-silicate
tocks, aad zarble - are brecciated and
transected by pegmatites. A
sineralogical-geochemical investigation of
specisens collected in 1975 yielded the
folloving inforsation: Radioactive elesents
occer in nine mineral groups and various
mnodes; together withk Co, ¥i, Co, Se, Th, and
RE2 mirerals, they demonstrate the
sineralojical cosplerxity of the deposit.
Contacts betweer "prisarvy” pitchbleade and
host rock are unclear and are coasonly sarked
by recrystallization and alteration. In the
high-grade ore, pitchblende is the main
O-mineral; its fracturing ani partial
tesorption and alteration along those
fractures say indicate chat all seconmndary
O-minerals vere derived from it. B8elow the
thrust faclt, ralioactive sinerals include
"yttcizlite” grains containing G, Th, and REZ,
and type 5 pitchblende, vhich riams
Ti-ginecals., Marked differences ohservel in
Pb/U ratios in the U-sinerals are attributed
to (a) temporal differences in cry tallization
of prisary and secondary J9-sinerals and in ‘*he
natecal accusslation of radiogenis lead, ;b)
sigration and depletion of b doring
resobilization of pivchblende, and (c)
recrystallization of liberated 7 and Pb ir
different propocrtions to focm secondacy U-9Pb
sinerols. The pyroxene-asphihsle-biotite
layers in the gneitses and tacir sltecation
products acge sisilar in comprsition above and
below the eain thrust fault. (LZRA)
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<319>.
Ross, V., Harvard Usiversity, Casbrildge, HA

Studies of Cramium Binerals (LIIX}: Synthetic
Calciae and Lead Uranyl Plosphate Hircerzls. The
Aserican Binerslogist B1:915-926. (19%6)

The surasien sinerals plosphuranylite,
renardite, "devindtite,” damoatite, .
parsoasite, and the phase lead-autunite were
investigated synthetically to establish
idenity and the conditious of deposition. 1Ia
the acid range, astumite and parsonsite .
predoninate. Under newtral apd allaliae
conditions, there exist a number of
rena."dite-type phases of variable lead conteat
with closely related x-ray spectra and
properties. It is suggested that "devipdtitev
be discredited as a distinct siseral species.
A phase has been prepared that corresponds
chesically, bet is not idenmtic=l to dusostite
on the basis of lisited, existisg date on the
aimeral. The aethods of systhesis and
resultant phases in the systeas calciuvs- and
lead-uranyl-phosphate-vater are describel.
Chenical, optical aad x-ray dataz are included.
(Auth)

<320> - ’
Sharp, B.J., AEC, Vashington, DC

Orasiws in Pluorite, Spor Hountains, Utah.
Guidebaok to the Geology cf Utak, So. V7, (pp-
Wy, (1963 )

The fluorite pipes of Spor EHountain contain
variable quantities of uranius associated with
the floorite. These pipes are described in
detail by H.H. Staatz amnd F.¥W. Osterwall in
USGS Belletin 1069. The U.S, Atomic Energy
Comsmission saspled many of the pipes for
aranios and the results indicated that some of
the fluorite contained nearly commercial
quantities of uranius. TYellow secondary
sinerals occur locally in the fluworite, bat
for the most part, the uranius ion apparenmtly
substitetes for the calc.as ion in the cryseal
lattice of the fluorite. Although this
intisate association renlers the uraniuas
pon-asenable in existing uranius mills, it say
be possible to extract some as a8 byproduct in
a hydrofluoric acid sill. The flootite pipes
at the zouthern end of Spor Aountain contzin
adOout & tiaes as such uranics as those at the
north end and those in between shov a geperal
grsdational increase in a southern direction.
The Bell Rill pipe is the smost significant
fluorite pipe as far as urarics is concerned.
Sear cosserciasl qrade uranics sasples have
been taken fros the lowest levels of the pipe,
as vell as near the sarface and fros many
olaces in between. The Bell Hill pipe ic
considered t¢ be near ¢the centur of a high
sranies zone in fluorite, and any pipes which
say be discovered in this area would probably
be bigh in uvranioe content. (Aath)

Cited as a reference in WORE Contractor BSeports.

<321>
selioff, L.., 7.9, Stern, and A.K. Shervnod,
08GS, Vashingron, DC

roffinjte, a Uranons Silicate vith fyiroxyl
Sobhstitation: A Vev Hineral. The Aserican
Rineralogist 81(3-10):675-688, (1956, September)

Coftinite {0 (5108) 1-x(OH)8x] is a sranoes
silicate that shows sutstitotion of (OH)R-8O
for (Sion)a-, The sineral vas nased for
feuben Clare ~of€fin. Aloagq w{th sraninie,

coffisite is a major sranies sinersl in the
enozxidized ore of the Colorado Plateas. Im
hand specisens, coffinite is black with sany
sasples baving an adamantine lester,
reseabling that of a high rank cosl. I-ray
diffractios posvder stelies indicats that
coffinite is tetrajomal and isostrecteral with
zircoa. The specific gravity of
coffinite-bearing saterfal is variable, with &
naxises of S.1. Chesical amalyses of selected
and concentrated ispare coffisite saterial
indicated ¥6.37 to 68.29 perceat uraniss (¥02)
and 5.20 to 8.50 perceat silica. Beaticg,
leacking, and alpha-plate studies demcastratel
that vamadies, alusines, amnd arsenic are
preseat in masy sasples, probably im place of
silicon. @ET) :

<322>

Stokes, W.L., Gaiversity of Stah, Departaest of
Geological and Geophysical Sciences, Salt Lake
City, UT

Pelation of Padlt Treads and Mineralizatiom,
Pastern Great Basia, Utah. Ecomoaic Geology
63(7):751-759. (1968) '

The association of simeralization with the
northessterly to easterly trending faslts in
the eastern Great Basia of Utah is coasidered
graphically and statistically. The proxismity
test vas based upon 376 faults in the near
vicinity of 9% knows mines, and supports the
conclusicn that the mineralization is strongly
associsted with the faults. dost of the ore
bodies in the Creat Basin are genetically
related to the relatively obscare fractufes
that cut diagonally across thes rather than to
the octlined sountainm blocks. (JST)

Cited as s reference is BOUORE Contractsr Reports.

<323>

Thompson, H.E., B, Ingras, and B.B. Gross, USGS,
Grand Jusction, CO; US5S, Waghingtos, DC; AERC,
Gtand Junctioa, CO

Abernathyite, A Wev Uranius 8ineral of the
Metatorbecnite Group. 1The American BNiperalogist
81:32-90. (1956)

Abecrnathyite has the forasula K(UO2) (Asd8) x
8R20. It occurs as transparent, yellow,
floorescent, thick tabular crystals beloaging
to the tetragocil systes,
ditetragonal-dipyrasidal class (3/a 2/» 2/8).
The space group is P¥/ame; s(sob 0)=7.17 plies
or mincs 0.07 angstross; c (sub J)s9.08 plus
or sinus 0.01 angstross; a:cs1:1.266: Z=2,
Optically, the sineral is eniazial negative.
The hardness is betwesn 2 or 3 and the
specific gravity is 3,78, Abernathyite is
cosposed of 9.5 percent K25; 57.7 percent 003;
21.6 percent As205; 1.5 percent P205; 4.6
percent A29; 9.9 percent A20+; for a total of
108.8 percent. The sineral vas first
discovered in 1953 in the Yeesrol mine, EZmery
County, Utah, by the sine operator, Jess
Abecrnsthy, for vhos Abernathyite is nased.
{INT)

PR3
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<328>
Tilsley, J.2., David S. Rcbextson aerd Associate?
timited, 65 Queen Street Sest, Toroato, Octario,
Canada

Orazies Binerslizatiom ia Shallow Intrasive
Envirouments. Uramias Depo:.its, Their Z%Zineralogy
and Origia, Short Course Barndbook, Voluwe 3, E.R.
Kimberley (¥d.}. Oniversity of Toronto Press,
Toroato, Canada, Ch. 10, (p. 281-289, 52V pp.
(1978, October)

Drasiwm deposits forwed by degassing of
shallovly emplaced, aighly-differentiated
intrusives are not likely to coatzia large
tonnages of sranisn setal. Hosewr, uranies
reserves in the several-thoesand-ton raage are
possible. A gemetic molel that has bteen
derived from observations made ia areas of
econoaically significast wuranimm
aineralization is discessed ir this chapter.
The sodel is applicable in sany volcaric and
alkaline intrusive emviromments. (JUT)

<325>
Traill, 2.J., Queen’s Baiverzl'y, Kingston,
Ontario, Canads

Synthesis and Y-ray Stwdy of Uranium Selphate
Binerals. The lsericam Mineralogist
37(5-6) : 39%-806. (1952, Eayv)

Attespts were sade to systhesize the eramiva
sulfate mineral zippetite. Physical,
cheasfical, optical, and x-ray data for zippeite
and four other syathetic ptodu:ts arte
preseated. Artificial zippeite is momoclinic,
vith a space groep of C2/s. Unit cell
disensions are: a=8.817, D>=18,13, c=0.85
angstroas. Beta s 108 degrees 15 iinutes.
Cell contents are 2f (U02)3(S08)2{0R, 2.8820].
Calculated specific gravity is 3.€8 and
aeasured specific gravity is 1.66. The
artificial zippite is tiaxial negati ve,
nI=1.655, nYs1.717, aZ=1.765, I=colirless,
T=pale yellov, and Z=yellow. (JNT)

<326>
White, T.9., The Peansylvmnia State University,
Depactsent of Binerazlogy, Gaiversity 2ark, PA

An Investigation of the %ineralcgy, Petrography,
asd Paleokotany of Uranium-Bearing Lignites:
Uraniem Bineralizatioa in Somse Forth and Sout™
Pakots Lignites. BY0-7988; A.5. Thesis; 79 pp.
(1958, april 2)

The segascopically visidble scranios ninerals
fros elevea deposits of Tertliacy lignite fros
¥orth and Sowth Deskots are characterized oe
the basis of optical, chewsical, X-ra
diffraction sad dubydratios properties. The
oraniens visersl occurrences are divided into
thtee arexs on the bas_s of stratigraphy and
geography. Eleven of the tvelve ainerals ace
hydcated scrasioe phosplates, one is an
acsenate. Eleven, iancluding the arsenste,
belong to the grovp on
torbernite-setatorbers ita asinecals.

a8s

Sodiwa-astanite %a2(W2) 2 (273} 2.2%20 is found
iv fosr of the deposits, and is the Tirst
repozted orcurrence Jf the mimeral ia “he
Oeited States. The cthe: identified aimerals
inclede: aeta-urazocircite, seta-astusite,
kydrogec-astusite, sale:  ie, subigalite,
abersathyite and hydroges-sstunite. -
Blockiress of the liqrite favars wraniss
deposi.ion. The sinerals have 2o obserwved
afficity to particmlar lignice sinecals. The
scdigs-astusire is associated with liguites
havirng 2 high solubli lity in water and dilete
hydroxide solstions. The sramies simerals in
the Cave Gills ané Pillimgs Coacty areas
appear to have formed after removal by erosion

" of the overlying beds of volcaric s2cerial
whick are tkought to have heen the saecce of
the srasiss. This ioficates that in these
areas the uraninas mest azve been p:ecipitcud
originally ia tte hqnte 2nd subsequently -
leached and relepo~ited in tie aear sa:face
portioes of the same or mearby seass.
(Aethk]} (BBF)

<327>
¥illiams, ¥.C., Berylliws Rmc:ces. fnc., Salt
Lake City, OUT

Beryllies Deposits, Spor “ouwatain, Ttah.
Guideltook to the Seology of Jtak, %5. 17, (pp-
36~59). (1963}

Beryllius < at a der o>f locations in
vestern Ttak and central Bewvala. Jccurceaces
in the Sherprack Boent2ims, “por-Tipaz
FMountain, Deep Creek Range, Snake Zange, asd -
alsewhere in the regaion isclade azay of the
most significant, con-pegmatite occurreaces
known. The habitat of the berylliea
occuerrence aloce sets the Spor Yoentaie
deposits in a class by theaselves. The
nuserous faults in the area secved as
passagewsys for the xineralizing solstioans,
which ascended throegh the Paleozoic sedimenrs
into the overlying volcanic seqeuence. It the
tuff, the soletions wece 3istribated partially
along faults ard fracteces, bat dominmaatly
along plamnar zoses of greatest perseability
sore or less parallel to the arigizal net weak
stratification of the taff. tost of the
siperal conteat of the soletions vas
precipitated within the teff, but locally the
solations "leaked™ into the overlyimg
chyolites. rlvorite and sinor guactities of
beryllius are found in fractures and veinlets
in the chyolite., 7The berylliss is preseant
chiefly as bertrandite and oge of its
polysorphs, gel-bertiandite. Pleuorite is a
cosson sineral both in the beryllius and
non-beryll ius bearing zones. Nanganese is
present {p cosplex aizteres and cosposads of
vacrious oxides. It is believed that the
beryllies vas transpocted as a sodium
beryliiss fluoride. (JUD)

Cited as & referesnce in WORE Contractor Reports.
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<32>
Arasstrosg, P.C.. US6S, Spokame, Wi

':coloqlc Pactors Coatrolling Sranius Zesources ia
twe Cas *ills Distirict, ¥Wyonlag. ¥yoming
Sandstoze, E.k. Enyert (B4.), Proceedings of the
22th Yield Coafereace, 197T). Vyoaimg Geological
association, Casper, WY, @p. 33-83), 292 pp.
(9
The Cas Hills aranier district is in Prepont
and Batroms Coeatier, Wyocsiang. Uranisa wvas
discovered here ia 1953, and it has deer a
sa jor oining and willing locationm siwmce. The
wpper Scaber of the Simd River formation, the
Peddle Spriag: Arkose Beader, is the haost rock
for the sranisa deposits. It comsists of
poorly coasolidated arkosic sandstone and
coaglomserate facies with thim discontinwoas
faterbeds of uedstone. The rest of the
forsation comsists of silty sandstome and
asdstose -which ars safavorzble host rocks for
erasiun. Perseability seess to determize to a
great extesmt vhether & particelar rock is
favorable for aranius depositios or mot;
opeavork coaglomucate sppeers to be = good
host rock, vherear fime-graised, only shqh.ly
peroeable rocks are usnfavorable hosts.
ore bodies in the Gas:Bills ares are
considered to be ore rolls, f.e.,
crescent-shaped in vertical crogs section,
sinvoes is plan. The gverage thickness is
10-15 fect. Yosmt of the ore foOlls are stacked
en echelon to form frowtal systess. The
ssjority of the wnoxidized ore is distribeted
in the lower part of the wpper sesber of the
¥ind Piver formation, tewt it occirs in other
stratigrapbic positions as well. Unoxilized
ore is dark and sormsally, the larker the ore
the higher the grade. - The or. sinerals are
very fine-grained araninite and a little
coffinite. ([Oxidized cre occerred near the
sorface anl was sined cut shen sining first
started). MRNost predection, howvever, has cose
fros snoxidized ore and all o the reserve is
contained in wnoxidized ore. Th< areniam is
ot distributed uniforaly thruughbost a rell
bst is mormally concentrated in the boly of
the crescent nearest the concave side. 7In the
Gas Bills, the mineralizing soletfoas moved
fros south to nortk. Froduction eutisates of
the recoveraltle wranies vary fros 150 sillion
to 200 sillios poonds D308, dependent o the
pcice paid for the ore. (M3W)

. €329>

Rustin, S.2.., Bendix Pield Bagineering
Corporation, Cramd Jeumctioa, CO

Dissoletion and Aethigenesis in Fost Sandstones.
AAPG Bulletin 63(8) :686. (1979, April)

Zupty or partly eapty shells that coafors to
d<trital rather tham origimal crystal shapes
of sanidine grains are preseant in host
sandstones of the Norrtisom Poraatiom. Thio
somewhat parsdoxical sitsation is explained by
resoval of zodism fros a sarface layer of the
detrital grais deriang veatherisg, with
coscositaat conversios of this layer to
sicrocline, whick resists dissoletion eader
conditions prevailirg after sedisentation.
During cospectios, dissoletion of this oster
layer occurs at pressire poiats; osce this
layer is pexetrated, dissoletic: of the
istecior proceeds almmg crystallographic
directions asd resoves all ot part of the
esaltered canidime. UTatvimsed sicrocliae also
is present as mimate crystals withim shells
and as owtgrowths om bot! detrital potash
feldspar grains and (rarely} om the shells.
trapniferoas otgasic materisl occers both snder
acd over some outgrowths oa detvital
nicrocline, saggestisy comtemporameity of
outgrovths awd organic material. Elseskere,
ctlorite, reportedly cozteapicaaelass vith
coffinite, coats doth exteriors and interiors
of fellispar shells and thes succeeds feidspar
dissclutios; calcite sepersedes rather than
replaces Zaldspars. Quartz outgrowths ate
conwonly earlier thas wramiferous srgsric
saterjal bnt later than jordisite. Locally,
chlorite and/oc hematite fors total or partial
psevdomorpks after pyrite. %Rarely, saccasite
is psrtially psewdoscrphoas aftec, and forss
ootgrovths on, pyrite. These anl similar
observatioas bty others reveal frageents of a
paragenetic seguence cosplicated by the
preserce of botk prisary amd redistribuated
ore, Further iovestigations say cosplete 2
seguerce oseful in detersining conditioas of
mirerel ization, and thes in the discovery of
sisilar ore deposits. (Aath)
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Beck, L.S., Saskatchewan Ihpu:tnn of %Yineral
Zesources, "recasdrian Geclogy dDivision, Zegica,
Saskatchewar, Canala P
Genesis of Uranism in the Athabasca Pegion apd °
Its Significance in Exploratioa. C1I3 Balletire
63(¢695):367-377. (71970, ==arch)

Yhe Atlabasca region fcres part of the large
Crarchill strectural province of the Camadian
Shield and is anderlsin by an Archean or
Aphebian asseabdlage of regionally
wetanorphosed and gramitized rocks. The
basesent coaplex is characterized by a
doninast northeast-treedir] “grafin™ imparted
by the Budsomian arngeny arl basic dikes cat
all thc rocks 3f tke region. The region is am
faportant sireralogenic province of vein-type
pitchiblende, ang it comtains ssmerows showings
of symgemetic urszoinite fa pegsatite anl
crystalline basegpent rocks. The pitchbleande
deposits casz be divided iato tvo groeps on the
basis of miaeralogy; a large growp, comprisimg
over 9) peréent of the kaows occurrences, and
8 nech ssaller grosp vith a sore cosplerx
‘afnecal assesblage. The deposits of simple
mineralogy coasist of pritchblende actospanied
by pyrite, chalcopyrite and galema. The
deposits of cosplex sioecalogy consist of
pitchblende sccoapamied by ome or more of the
following: Co-Ni arsepnides an? sglfiles;
Co-5i-Pb saleniles; and zative elemeats (Pt,
Ag, Aka, 3pd Cu). These deposits are
restricted to a narrow belt withio the
Beaverlodge ares, bat there is no spparent
geologicsl explanation for their restricted
gJeoqgraphical locaticn. MNost of the ursaius
deposits occur in subsidiary stroctares to
sajor faults and the thrcee dominart fasle
sets, treanding east, ancretheast, and northvest,
-ppear to equally favoratle. The deposits
occur in a vide variety nf tock types, wvith
the largest deposits (with the exception of
tae Guanar deposit, whicl is in a
setasonatized paragneiss) occerring in nﬁc
tocks. Red bepatitic slteratisn of wall rocks
is & typical feature of the pitchllende zornes
and a characteristic, thocght not .infallible,
ggeide to ore. The parageresis of the
pitctblende deposits is cosplex, Put a
sequence indicated by several deposits is as
follows: (1) introdoction of pitchblende in
finely divided fors accospanied by finely
dissesinated hesatite; (2 drecciation of the
host rock and esplacenmect of collofors
pitchblende accompanied solely by calcite at
fitst and later by calcite vith other gangue
minecals; and {3) further hrecciation and
esplacearnt of massive pitchblende, calcite,
and sulfides. Thare is no evidence of any
aafor break in ~jineralfzatfon arnd it is
probable that tha stages are ctransitional ani,
pechaps, overlapping. The pitchblende
depositior occurrel at tesmperatures tranging
fros 100 to 549 Aegrees C, and probahly at
Aepths nf less thar 10,000 feat. A loss in
pressare snd the catalytir reaction with fron
sfe believed to De the critical factors ia
causing the precipitation of the pitchblende,
The structural eavironment Jetersinet which of
the tvo factors vas dosinaat, (JYT)
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<33
Becraft, G.2., USGCS, fashingtoa, OC

Urapies in Carbosaceoas Rocks is Tovasend and
Helena Valleys, Noatanz. USGS Bslletin 1086-C,
(pp- 189-168). (1958)

The Townsend Valley is a wide basis aboat 60
siles long and sose 600 sqguare siles ia aresl
extent. All Xaoem radloxctive anosalies i
the valley axe ia rocks of Oligocene ange. The
Belens ¥allcy is asother wide basis, separated
fros tke Towasead Valley by a broad, low
divide mortkwest of Wiaztom. Quatermarcy
deposits are exteasive in che Belema Valley,
and’as & resumlt, Tertiary rocks are exposed in
ounly a fev small areas. & few weak K
radiocactivity anomslies Lave bees poted in
rocks sisilar to the Dligocene rocks northeast
of Wiaston. A1l of tae amomalies fa Both
valleys are ia or adjacest to carboasceeoss
shales in 2he lower part of of a Tertiary wmit
which coasists of seweral thick beds of
congloserate, interbedded bentomite, and
patrtly bentomized dark-gray tsffs. Of the 20

- localities studied, sscondary wraniss mimerals:

were poted »¢ five. Po prisery scasiom
sinerals vere soted at any of the Jocalities.
The asthor believes the soarce of the arazmiss
iz the Townseal and Belena Valley depisits iz
the light-gray and shite fine-graised teffs
and lapilli tuffs, samples of which coataia
0.002 to 0.009 percest sraniss. The urasise
was probably leached Zros the tuffs by
seteoric water daring bDeatomization gad was
concent-ated ie the cacbisaceoss shals and
lignite. Yamlting is cosmon is the Tertiary
rocks, bet o direct relation of wrasisas
deposits to the faslts vas fosnd. PFo other
strectucral comtrals were appareat ik the
deposits. (SET)

<332>
gell, R.T., Canadas 3eological Survey, Ottawa,
Ontario, Canada

Oraniss in Black Shales - A levivw. Urzaiss
Deposits, Thaicr sSimerslogy and origin, Short
Course Rendbook, Volume 3, A.K. Kimberley, (Pd.).
gniversity of Toronto Press, Torostd, Casads,

Ch. 12, (pp. 307-32:1, 52% pp. (1978, October)

Oraniferows black shales are asarly alvays
characterized by very thian, gersiscent
lasinations, vith other primary sedisentary
stractyres conspiccously avssnt. These shales
are typically cosposed of dark grsy, grey
brown to black, very fine sand- to clay-sized’
macerisl vith orgamic carbon present as solid
carbos cospounils, spures and larger frageests
of terrestrial «ad sarine plant origin.

Fycite oc ssrcasite is alvays present, often
in amounts op to several percent. The aremien
is agsocisted with the orgamic fractios, or,
in the case of phosphoritiz onits, vith the
phosphatas. Black shales are recorded froe
all sedimentacy enviroswnts except
desert-sedlian. Orapiss contant of the
principal ancient bleck shales is large. 1In
Sweden, the Pillinger district rovers 500
sqeare kiloseters with thickness of
sraniferous black shale of abowt 3 seters and
a sean uranios contest of 300 pps. The total
amount of uramius in this area is estisated at
one sillion tons, Warke, a second district is
estisated to have at least one handred
thossand tons of suranias. The Chattanooqga
shale, vhile of co~siderably lover gr.de, also
holds laxge asounts cf ecaniue due to its wide
4i{stcibotion, (JAM

||
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. €<333>
Stookins, D.C., Duiversity of Bev Bexico,
Albeguergee, B2

Periods of Bisern'izatios in Grauts 3imeral Belt,
‘Few Saxico. AAPG Selletia €3(8):687. (1979,
Rprily

Seclogic observatioas coupled with laboratory
stedies indicate seversl periods of
aineralization iz the Grasts sisetal belt.

The earliest sineralizstion is fros tremsd ore
in the Anbrosia Lake and Smith Lake districts:
Rb~Sr radiocmetric ages on chklorite formed
penecontespotaseossly vith prissry araaim
sinerals rasge frem 13% to 138 ples of minus 8
Ry. This period of sinemalization iz within
the lisits of error for the age of
sedisestation obtained on barrea qroamd
sostaorillonite of 180 to 185 ples and mines
10 o.y., bet cross—cstting ore isdicates early
epigenstic as opposed o smgenetic
sinerulization. BRarly formed ore im the
Tageaa district vas remobilized and
cveprecipi tated during sose nid-Crataceous
evest at 110 to 115 n.y. deteraimed om the
besis of Bb-Sr dating. Ore sas wot derived
fros the overlyiang Da®cta Pormation
(Cretaceoss}, ss the Rb-Sr dates for the
Dakota aud Jancos forsstions are %2 ples and
sines 6 n.y. and 85 plw and sines 10 n.Y.,
respectively (in excelleat agreswent with o.S.
Geological Servey K-ir dacing).

Sineralization is presat ia the Sakota
Sandstone, bt vhether the ore vas syngemetic
or epigenetic is enkaowm. Hach of the stack
ore vas appsrestly iormed Jeriag the lLaraaide
orogeay about 60 a.y. 8o, ussally is close
proximity to a redox froat. Post-Laraside ore
is proposed for several deposits is redeced
qromnd at this tedox froat, some of which is
appearently Tertinry althoegh reeobilized
Jerassic ore camaot be distinguished from that
fron mech yosager sosrces evea though revorked
Jucasgic ore is sspported by bigh Sr 87/5c¢ 86
ratios. Ors possibly forwed during the
tTertiary fros a sostherly sougce for some
deposits, asd sose rescdbilized ore, possibly
of Pleistocese age, is _ums'n in sinor
asouats. (Asth)
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<€33e>
Brackias, D.G., University of Bew Rexiceo,
iltuguergse, B2

.Bechanisss for Urasies Deposition iz G:ints

uimeral Belt. AAPG Dulletim €3 (8} :676-687,
(1979, aprily

A polygesetic sodel for smaaiem degosition of
nech of the ore in the Srants mineral delt
results from (a) spatial relatioas of
orebodies, (b) geochronolegic stedies, [c)
clay-aimersl stwlies, (4} trace-elesent
studies, and (e) theoretical coasileratioas.
Trend ore appeareatly focwmed fros
southeast-flowing solstions eatirely ia
rTedeced growad witl ocgamic carbos [plas some
~ hydrogen sulfide) acting as reductant; this is
" seppotted by evideance for orgamic cardor iz
calcite pendconteaporaneses wvith ore,
trace—elenent distcibstion, ané other factors.
Splife, resodilizatios, and reprecipitatios
of sose of the stratigraphically high ore iz
the Lagsna district is sosevhat similar to
Syosing roll-type depos_ts iz tecss of
sizeralization coatral by ssifide-sulfate
egeilibria asd clay-sineralogic variations.
The effect of this ecveat iz not apparest is
the desper Asbrosia Iske ore. TYhe Laranide
otngeny resylted In the estahlistasczt of &
redox fromt which, ia tura, resulted ia

destrectios asd resobilization of sose earlier '

tresd ore an’. the forsatios of stack ore.
¥irtually all zoses of ok veakness are
ssbject to some minerslizacion mear this
fromt, add the sulfide-ssifare egailibria
Cause many of these stack deposits to resemble
roll froats. B%0ll geomsetry of sose of this
ore is dee to eacroacheent of the frist onm
redecel grosnd after the Laraside. Youwnger,
bet very .ocal, soluti as resslt ia ore in
oxidized qcrownd, sose of which is indicated by
prisacy srasophase. Roll g ey s pr

for sose vf these deposits. The
supeciaposition of the redox froat om the
older tread ote allows botk carbos and selfsc
to act ss redectaats, sad oredody geowetries
are sisilar t> Wsoeing-type colls is terss of
sranies distridbetion bat sot mecessarily for
trace~elenest distribstion. (Asth)

<33%>
Childers, E.0., Vestern Standar! Graniem,
Incorporated, Rivertos, ®f

Granies Geology of the Kayces ires Johnsom
Cousty, ¥yoming. Syowing Sasdstone, R.L. Enyert
(Ed3.), Proceadings of the 22th Pield Conference,
1970. 9yosiag Ceological Associstion, Casper,
Y, [pp. 13-30), 292 pp. (1970

The stratigraphy. strectere aud ragional
geology of the Kaycee Ares, Johasos Cownty,
Fyosisg ace described. The sands of the
Sasatch asd Tore Oniom forestions, both
Tectiacy is age, are of sajor conceta.
Urasiss and vansdlas wmiserslizstios is well
developed ia the sandstones and congloserates
of these two formstions. Brightly colored red
deposits in both the Fort Snion.assd Pssetch
strats vese cassul by hematite stainiang in
cossection vith their slteration as oxidizing
vaters cactried sraniwe and vanadies through
thes. (WBW) -

Cited as a reference in FURZ Contractor Reportw.
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Coleman, B.G., USCS, Washiagton, BC

Bineralogical Evideace oa the reaperzture of
Torsation of the Colorado Platess Uramium
Deposits. Ecoaosic Geology S1{1):1-8. (1957,
Jaguary) . ’

The anoxidized uranise feposits on tke :
Colorado Plateaes are comsilered to represent
primary ove that forsed smder ejuwilibrius
conditions, therefore miwerals deposited by
the prisacry ore fleids shoeld exbibit
proparties inhereat to existiag teaperatere,
_pressere co-psitiol of these fleids dering
depositioa. ~ Uraminite, coffiaite, low-valeat
vasadien oxides, azd selfides are the most
abagdast minerals deposited by the ore-forming
flnids. 7The relative teapsratere of formation
of the sulfides is discassed iz the paper. It
haz been shown in eguilibries 2diagraas for the
FeS-IaS syztes that the formatiom tesperatare
{canging fros 138-300 degrees C, when
carrectad for pressure) can be sade on
sphalerites kasowa to have formed in the
_presence of excess iron sulfide. Sphalerites
forsiag asder these comlitions are mot cosson
in the Colorado Plateas sraniwe Deponits,
exccpt ix twvo Triassic sedisentary deposits
containing Zas that formed in the presence of
excess iron sslfile. These are the Bappy Jark
Sine, White Canyon District, Sax Jusn County,
Otahk, and the Hidden Sglemdor Nine, Saw
Baphael Pistrict, Tmery Cosnty, Utak. In both
deposits yellov crystals of the sihslerite
have formed corcurrestly with pyrite and
stapinite. However, after the sp-'alerites
were purified and anlayzed for th¢ jiron
content, snit cell measuresent vere
determined, asd the tesperature of forsation
vas foonl to be less thar 138 degrees T, the
tesperature at vhich tle eguilibrius diagran
for Pe-In5 is imcomplete. Lssusptions say be
sade as to the depositional environsent (i.e.,
using qgeothersal gradient and lithiostatic
presssre), knoviecg the time irn which the
sphalerites were deposiced
(triasgsic-Jorassic), apd these reresl that the
prisacy sranigs minecals are stable azd cosld
fars at the tesperatures indficated, (BaW)

<337>»

dubyk, ¥.S., and P. Young, Bepdix Piel’
Bagineering Corpocration, Grand Jaunction
Jdperations, srand Junction, 0

orelivinary Zvalsavior of the dranjam
Psvorability {n the Xaipacnwits Plateau Pegion,
sarfield and Kane Cognties, Meah. GIBI-6a(79);
26 pp. (197R, may)

The teport iz 3 prelisirary avaloation of the
sranfius potential of the basal sandstonc of
the Chinle Forsatisn (Triessic) and of the
Salt Wash Yesber of the Norcisoen Porsation
{J3rassic) in the Kaiparowits Placeau. Both
sebsorface and verface data veres gtilized, Lat
dse to lisited ostcrops, the Thinle Pormation
vas stwdied principally by ssbsurface sethods.
published and anpoblished litcratere was
seasrched to obteia inforsation. Pive serface
sanples wre collectad fros the Nor:ison
Yorsation, Vvanadiam, wolybdenus, selenjus,
coppec, tron, and lead verwe analyzed by atosic
absorption spectroscopy and e, #Th, and ek
vere deotersined by gqasm-ray spectroscopy.
petrogcaphic studies iancludad clay anslyszes
and sineral identification. VFavorabiliry of
the hasal Chinle sandstona vas based on (1)

preseace of intersediate-size serdstene-filled
chanaels cat iato tha Boeakopi, (2) preseace
of carbomacecas saterial, (3) an adeguate
sosrce of sranice, and (8) gamsa-ray amosalies
froa test-hole logs. Pavorability of the Salt
Sach Besber of the Borrisoa Porsation was
based oa (V) sandstome-aswistoas ratios that
approach equality, asd () preseact of thick
sasdstone lenses, “catbomaceoss materisl, and
halos of light-tan te brows lisonite staining.
Although the basal Chinle sandstone and the
Salt ¥ash Hepber of the Norrisoa coataia
sizable uranjam deposits throsghowt much of
the Colorado Plateas, both saits lack
characteristics that are favcrable fer
sigunificaat wraniue deposits in the
Kaiparowits Platess. (PA5)

Ganma-ray log fros the area used for
stratigraphic correlation and for idemiificatios
of anomsalies are listed ia Appendir L. Appeadix
B contains sample descriptioa asd amalyses.
Beassred sections in the Eajparowits Platese agd
adjacent ares are contaised in ippeadirx Z.

<338>
Gallowiy, W.E., Buress of Ecomomic Geology,
Austin, T¥

Depositfon and Parly Aydrologic Evolation of
Sestvater Canyon Set Allavial-Pan Systes. LAPG
Belletin 63(8}):689. (1979, April)

Thke Festvarer Canyon Bemnbexr is one of several
large, los-gradiect allevial fans that
coaptise the Rorrizon Porsation in the Fosr

' orners area, Norrison fans were leposited by
sajor laterally migrating streass entering a
broad basio bosnded by highlands os the west
and south. The Vestmter sanistone frasevork
cor.sists of a down-fan succession of (1)
proximal braided chanmnel, (2) straight
bedlosd-channel, (3) sinuous sixed
load-channel, anl (8) disccibautary mixed
load-channel sandstone bodies. PRegiomal
sandstone distcibation and facies patterns are
highly digitate and radiate fros a point
sourc2 northwest of 3allap, Jew Nexico. Early
grougdvater flov evolation within the
WJestvater fan aquifer fyscev can e inferred
by aralogy with Quatersary vet-fan deposite
aud by the interpreted paragenetic seguence of
diagenetic festsres present. Syndepositional
flov was controlled by the down-fan
tydrodynasic gradient and high Lorizontal and
vertical transsissivity of the sand-cvich fan
aguifer. Groundvater was abundant, fresh, and
alightly alkaline; dissolocion and tcansport
of soluble hasate vould bhe likely., With
fncreasing confinesent of the aquifer below
less perassable asffaceous Brushy Basin
deposits and release of solrvble constituents
fros volce. ic ash, flov pat’erns stabilized
and celatively sore saline, pregnant
groondvater pe: seaxed the squifer. Tranios
sineralfzation occurved during this early
postdepositional, sesiconfined flow phase.
gxposare, erosion, and possible further
flgshing of proxisal fan deposits had little
apparert effecr on the quifer. Developsent of
ovarlying Dakota svasps suggests a shallov
vater table indicative of regionsl dischatge
or stagnation. In either event, only lisited
dowavard flux of acidic vater is racorded %y
local bleached, kaolinize3 zones where
Vastvater directly undecrlies the Dakota.
Subsequent groundwater flov phases have
further obscured prisary alteration patterns
ond caused sose local oxidatisn and
redistritavion of uranius. (Nuth)
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Gavasci, 4.7., and P.P. Kerx, Coluabin ‘
Oniversity, Depactseant of Geology, Sew York, BY

i}--it- vaplacesent at Caraet Ridge, Arizoma.

- pcomomit Gaology 63(8) :85%-87%. (1968, December)

Uranivn-varadisa-copper aiaerals were found as
a cenent or as vein ia tde Favajo Sanidstome,
bott aloag the coatact with a Dreccia dike amd
searby. The Favajo Sanistoae exposed at
Sataet Ridge {s a fine-grained g¢gwartz areaite
with subordinate microcline and alterel
plagioclase. Ceaent is scarce asd where
preseat it is sajinly calcite. Jesr thke dike
the cemeating materials becomse aore abuadant
asd swmerous veli.>. coataiaing icron, copper.
vanadiss, and uranies minerals are pressat
along cracks and fractwes in the saadstose.
Balachite, chrysocolla, calciovolborthite,
tyeysaunite, lisomite, chalcopyrite, asd
prrite vere ideatified in the veinlets or ia
the cement. It iz belisvel that the breccia
dikes aad collapse strectures at Garmet Rildge

: were probably formed as a result of istense

<. gamneoes actlivity at depth. The uraniwa,
vanalius, and copper sineralizatioa related to
the breccia dikes suggests that setallic
nineralizatioa vas associated with the
foraation of the dikes. Deposition of calci’e
as veizlets in the breccia shows that
solutions sigrated after the eaplacesest of
the dike. The metallic mineralizatios

- probably occurred dsring the final

hydrothersal stage of igmeces activity. The
types of garnets that occur at Garset Ridge
suggest a deep-seated origia and a sediss- to
high~grade metamorphiss of the soerce rock.
JaT) ’

<380>
Gersanov, A.TI.

Geochepjical and Hydrodymasic Conditions of
rpigenetic Uranien Bimeralization in
Petrolews-Vater Zones. Geocheaistry 2:107-120.
(1961)

The hydrodynasic conditions for the forsation
of orsriss simeralization of the isbrosia Lake
type sre considered. Ppigenetic sranies
sinerslization srises in the marginal parts of
petroliferous srtesian basins. Where
iafiltrating groend water penetrates flooded
petrolesn reservoirs or rocks that “.ormerly
contaised petroless, the Ph of the water is
lovered fros $500-250 av to as Tov as -%00 av,
the dissolved components are rapidly redsced,
and grasice is precipitated. Uranias
encichaent of vater ir the oxidizing zone np
to S x V0 (E-6) or even n x 10(2-8) g/1 ir
secessary for the forsstion of ore deposits.
This is favored by wars of hot clisatic
cor.ditions, snder vhich soils enriched vithk
supergene carhonates and sulfates are formed.
Is addition, the Mybh clurke of sramies in
rocks of the mauf-q xone {n x (2~
perceat and Wigher is favorable to sranies
enricheent ). (Roth) (JWT)

<381>
Gott, G.B., D.2. Wolcott, and C.GC. Bovlen, USGS,
Washington, DC

stratigraphy of the Inyan Kara Sroup and
Localfization of Uraniaos Deposits, Scathern Bleck
Aills, Sosth Dskota and Irllnq. 0855
Professional Paper 761; ST pp. (1978)

The Inyen Rara Groop in Cthe southern Black
Fills consists of the Lakots and rall River
Povsations of Early Cretaceous sne. Uraniue
ore Aeposits are astricted to feur

<3

stratigraph.c saits, of which only one is
tighly carbymcecas. tThese maits ate (1) the
highly carbo-acecus sapdstoses and siltstomr s
_of the lower enit of the PFall River Frorasatioa,
{2y woncatbopacecsus fluvial ueit 5, also ia
the PFall River Formaxiocn, (3} soncarbosaceoss
fluvial sajit 8, i» the Fuson Nesber of the
Lakota Torsatioa, asd (%) moderately
carbonaceoes fluvial mait 3 in the Chilsos
Besber of the Lakota Porsation. Orasiss vas
introduced iato the Inyas Kara with the
artesian recharge of calciss sulfate type
wvater froa the Zimeeluwsa. As this vater
sigrated dowadip, it was sodified by ion
exchange and sulfate redection to either a
sodiun sslfate or sodies bicarbosate type
water, causing as iacxease in pi valaes apd a
Jecrease in Ph values. Redaction of snultate
ions it the grosnd vater was a major factor ia
creating & favorable eavirosseat for the
precipitatios of wranius. Otber factors that
affected the localization of the wraniea
deposits pertais to the coscentration of
metals in the groead water sad to the rate of
qroead vater flow. Oxidatios of sraniws
deposits near the Inyas Kars ostcrop aay
locally imczease the coaceatration of erapies
in the ground water and thereby incresse tie
voleme of wraniem tramsported to the site of
deposition. The distridstion of the flavisl
sandstones directly sffects the cate of grosnd
vater flow apnd, therefore, the voleme of
transported wrasiws. (JET)

<3k2>
Hoeve, J., Saskatchewan Resescch Coencil,
Saskatooa, Saskatchewan .

Classification of Uraniws Deposits in Worthers
SazkatChevas. Oramius Deposits, Their BGineralogy
aad Ocigin, Short Course Bandbook, Yolume 3, B.E.
Kisberley, (24.). Univexsicy of Torosto Press,

‘Toroato, Canada, Ck. 16, {(pp. 397-%02), 521 pp.

(1978, October)

graniss occeurrences ia northers Saskatchevan
nay be grosped isto syngesetic and epigemetic
types of deposits. Sysgenetic deposits
inclcde both rsdjocsctive pegmatites aanld
disseninations and local coscentrations of
sraniss within Aphedian metascdimentacy rocks
of conglomerste types. The syagenetic
deposits are of no present ecimosic
fwportance. The apigenetic deposits of
nortern Saskatchevss are represented by the
ve'l Xnosn Beaverlodge veim-type deposits and
b the sorte isportant, and more recently
/iscovered, sacomforstiy-type of the Atkabasca
oagin. 7Tvo episodes of epigenetic
sinecralization are believed responsibdle for
these deposits. The first, of late Rsdsonias
age, is cepresented bdy the Beaveriodge
vein-type deposits of sisple sineralogy. The
second ¢pisode i3 Jf approximately
"Grenvilllan™ age #nd it gave riss to the
saconforsity-type deposits within the
Athabasca basin. In the Beavarlodge acna,
this second episode led to revorking of
Aodsonisn mineralizaction in aidicion to
genesating of vein deposits of complex
sinerslogy. (JAT)
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Eeffpan, A.C., Jr., R.0. Kirk, amd B_.J. Cocken,

- USES, Deawer, CO: Sorthers Arizoma Gmiversity,

rlagsteff, AZ

bepositionsl Environmests as Ore Coatrols ia Salt

Wesh Hesber of Sorrisoa Toxmatiow (Spper

Jurnssic), Carvizo Houatains, Arizons and New
Bezico. AA®G Bulletin 63 ) :689-6%0. (1979,
April)

Uramium deposits in the Sslt ¥Wask Nesber of
the Socrrisom Porsations im the Carrizo -
YSosntains ares appear ™ be closely related to
depositional facies. In the vicinity of the
Zastside siaes; southeastera Carrizxo
Hosntajas, the Salt Bask comsists of a lower
patt, 10 to 15 s thick, and an spper part, 55
to 60 u thick. The lower part coataias
sedstone and silty sandstome interpreted as
overbank and partially abandoned channel-fill
deposits. It also contains a fev large
leaticelar chassel! sandstoses deposited by
seandering and possidly bniled sStOeSans.
oranias deposits are sscommos iz the lower
part. The spper part of the Salt Fash
containg & anch greater’ .nrmnq. of
braided-stress-depositel ch 1 sand

saay of shich coalesce to fors prosineat
continsous ledges. The fines grained
lov-energy deposits are very lismited in -
extest, cosnonly being less than 200 » lomg,
20 u vide, and 2 o thick. They have a
lenticular cross section aad a scosr base.
They consist of iaterbelded asdstones,
claystoues, aad saadstcues and are istecpretsd
as absad)yned and partially abamdoned chansel
fills. Subseqeent scowing of these “eds bas
ressited iz clay-clast comglomerates which
vere iscorporated as lag deposits ia the bases
of overlyiag chamael sandstoaes. Detrital
organic debris is sacomson bet is presest in
sose channel-lag deposits as well as ia some
of the bedded avdstones. Uraniss deposits ia
the Carrizo Noentains acea are associsted with
abandoned and partially abssdosed chanmel £ill
and with clay-clast lag cosgloserates adjacent
to sajor channel sandstone systess ia the
soper part of the Salt Wash. (Auth)

.

<ne>

Jobason, €., ln:iign 'nchnlogial Universitcy,
Oepattasest of Cenlogy and GCeological Bagineering,
Bowghton, BY

Depositiocsal Bodels and Areas Pavorable to
Bimeralization. SJIBZI-82{76);: Uranies asd Thories
OocTerT ia briams Rocks, Upper Pesianssla
of michigas and sortbera Ulsconsia, Bith Thoughts
on Other Possible Settings, J. Kalliskoski, (pp-
WI-159), 228 pp. (1976, Juse)

«cinary simerslizatiea accoents for the
redkoartivity observel ia three places in
notthera Bichigaa. 1lthoggd mowne of three
prospects hawe ecomosic potential, the

processes wslick formed thes cosld easily occwr

on & lsrger scale, asd vhen this process is
conbined with supergene sarichaent, ecoBosic
coscentrations cesull be formed. The syenite
&ike wear Sargeette epreseats the
cvncestration of erapies and thorise by
saguatic differeatitstion sinilar to bet on a
nech ssaller scale than the Ilimassag cesplex

iv Creeslani. The Crvebs Cresk Pegnatite and -

the nigmtite mear Repeblic are isterpreted o
Tepreseit the reconcentration of eraniss aad
thories by sstssorphiss azd recrystallizatien
of an older rock. So syagesetic
concestrations of sranies have been found in
gickigan. The Goodrick congloserste costaias
3etrital grains of aemszite, but osly trace
apomnts of sravies. Sspergene occurrences of
sraniss are the most prevaleat type of sranies
concestrat ion £p morthern Aickigan and the
type of occurrence vith the most ecomomic
" potential. Three types of potestial sosurce
tocks for the sspergme occscctences are fouad
in northers Richigen. They are pyritic black
slates, Jrasite gueisses, and rkyolitves, all
of shich costain relatively high
cotceatrat ioas of sysgemetic or primacy
scanisn. Potestial lost rocks for supergene
nineraiization cosld theoretically finmclede
ot rock types in the area. Pruxisity to the
sostce rocks, the pamseability and pocosity of
the rock, and s cedicmd chesimal eavirossent
are reguired to fix wanivs. Ssitadle host
rocks inclwde fracturnd aad brecciatel dlack
slate; poross oxidized soft iron ore; veqggy,
pyritic geuartzite; disbase dikes, asal shear
zones aad fractures ia granites sad gueisses.
The aineralizing procass tequlires a period of
tectonic activity which prodsces openiags ia
brittle rocks, followed by s period of fstenss
chesical vestherisg. 7Two periods of tectowic
activity hsve been cecognized in Sichigan.
The sost intease of these vas the Penokean
Orogeny dsted st 1.9 b.y. The podel "Lake
Saperfior type wrsains deposit” is & smpergens
concenttat ion of sraniss. Its occerremce is
related to Riddle Precasbeisa metssedisents
becasse of the ease vwith which wranies in
black slates can be lesched and
tecoacentrated., The deposits say thes occer
withia the Dlack sls tes of vithin the
unugnpuauy enderlying oxidized icon
focmation. The aress thought to have the
Myghest potential forx simcralization are those
underlain by the black pycicic slates of the
spper Hargustie Rasge Supergrosp. Also
insportant, bet less widespresd are the
sepecgene occacrresces in fractured granites
and gelsites. (JED)
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Rerr, P.P., Colwsbia Wniversity, BDepertmseat of

97

<35>

ussal grossdvater tesperatares prevail, and
igaecns infleence is abseat. 7?his theory is

Ei Caolegy, Bew York, BY sepported by the exteusive evidesce of wids
™ ) leteral mimeralization, the fact that sraniss
2o Cxiteria of Eyirothersal Maplacesest in Platesw is precipitated frou solation aad the
& Sranien Strata. Pesceful Osss of Atoeic Emeryy. existence of a chenicilly. feasible mechanisss
gk_ : Vel. 2, Survey of Rav Haterial Resotrces, of transfer. Sowever, alteratios,
£ Proceelings of the 2nd Intarmatioms) Coaferesce, srano-organic ore depositics, and a suaber of
i _Genava, Svitzerland, Septeaber 1-13, 1958. sspects of the simeralization and igwecss
ra Uaited Batiomns, Bev York, (pp- 330-338), 883 ". featwres of the Platwmu fail to sepport the
& (s ; basessnt erosion as the prirary soerce of T
= wcanive fous, snd there is reasos to believe
e The Colorado Platess has loag been one ot the that ores were freguently deposited at ugbu:
%* sajor sraniua prodecing provinces ia the tesperatures than prevafl in sorsal
B vorld. Opinieons &iffer ceacecraing the gqroundwater. The hydrothermal ‘theory  _

v sechanisa isvolved in the esplaceseat of envissges the sosrce of sranien ss mageatic

HUSAR i

4

i

x

Platesu ores, aad feur hypotheses now veceive
sapport: (1) the circslatory grosadvater
theory, (2) the ash-lesch thwory, () the
syngesstic theory, and (3) the hyirotherml
theory. Criteria applicable to the
interpmatation of srigin include: (V)
absolete age deteraimation of prisary Itnlu
ores, {2) the evidence of mll reck
alteration, (3} simeral’ and chenical
associstions of Plateas ofes, (W) the role of
orgasic matter in sranis® esplacesent, [5) the
stratigraphic distribution of the ores, (6
the strectural features associated vith the

LAY

flafds. The fleids, charged with sranius ivas
from primery sageitic seerces, come ia coatsct
_ with precipitasts. Te pcecipitsats ssch as

plast detrites,.petroliferces satecial,. or.
sccespanying sulfer compesads cavse the 3

deposition of wraninite, coffiaive, or LS .

srano-organic cosposnis. The 'd.lclpd. T -

wenkness of the theory lies in the. lisited -

extest to shich sappecting criteris have Deen

fully stedied and hnlopd Certain

difficulties is absolute age deteraimstions .=

resain and probless coscerning ll.-nuzcucu .

exist. BN
ofe-besring selstions =l (7) iysecus and
hydrotherssl featsres wear Platess sranies
deposits. TYhass criteria tesd to support the 386>

- - hydrothermsl theory. The syagesetic theory
asrenes the erasine deposits are esplaced
‘conteuporasecusly with the enclosing
sedisents. The mechanise of precipitatios
egsentially is swpergems, and depocits are
forved at low temperstwes. Criteria at
variance vith this theory are sowe of the
absoluts age data, aiteration evidance,
stratigraphic distribution, pinerslization aad
hydcrothezasl featsres. Curceatly, this theory
receives little attention. The ash~lesch
theory attribstes the arigin of Platess
uranius to swpergene leching fros volcasic
ash. Ucanice deposits derived by leaching the
overlying ash acre believed by sose to
acceunslate ia waderlying strata. This theory
received strcag swpport in the Wyoaing aces
vhore early deposits vere fosad .
sceatigraphically beloe axk-bearing sttata,
bet iaberest veskaesses of this theory inclede
absolete age data, hypogene sineralization,
the role of organic matter, hydrothersal
features, anl the evidemce of wall rock
altecation. Also, sufticieat wraniwa contest
in the ash ressins to bte demonstrated.
Althowgh certais local deposits may have
forwed by this sechanims, s genetal
applicetion of this theory seeas walikely.
fccotding to the circulatory growndeater
theory, eraniss deposits vere emplaced in
sediments by morsal grcendwater solwtions.
frosnduater circelation is assened to have
resoved sranise ions froe exposed sreas of
crystallise tocks and deposited repented
increnents in the deposits &s nov fowrd. The

Landwebr, B.R.

The Genssis and Distribetion of Zajor
Sisscalization ia Sestera Snited States.
" 'Econouic Ceology 63:967-970. (1968)

Bajor hydrothersal siseralization in the
vestern United States has occurred ia thres

; Precasbdrian, Fevadamide, and late
Tertincy. Probabdly ia excess of 95 perceat of
the valss of the netidls prodeced has cose fros -
the Bevadaside deposits. 7The Uevadaside epoch
is charscterized by pletoniss of two types;
one giving rise to sajor mimsraligation and
the other to little or mone. Plutons of the
first type ars confined to the northesst
treading belts of ss jor sineralization.
Plstons of the second type are well
distributed over the entire ragion.
7rodective plstoniss is the resslt of
tangential tensional stress cassed by tegional
splift. Raesponse to the stress has resalted
in zoses of crustal rupture that slloved the
patental basslitic sasgea at depth t> become
sobile and ascend. Decing the ascent
fractizaal crystallf zatios and differentfation
eltisately resslited ia ssj.r mineralization.
Barcen pletosise is ia part due vo tangential
cospression stress, sad in part to covectional
tesperatere overtern. The pletons vere forsed
by anstexis or grani tization. (Awth) (Ju?)

Cited ss a reference in YUIRE Contractar Reports.
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Langfor®, F.P., Universjity of Saskatchewas,
Saskatoon, Saskatchewan, Ganada

Stratiyraphic Coatrol of Uramines Deposits. BAPG
Bulletin £3(8):690-691. (1979, april)

The restricted strati aiphic distcibeution of
economic sramies depc;its is one of their most
consistent Tharacteristics. Evea the
occorrence of uraniferows pegmatites in
Saskatchevan and Outario appears to hawve been
‘stratigraphically coatmolled. Quartz-pebdle
congloperate deposits are placers, bet other
deposits in sedimeats are chesical
precipitates, characterized by thoriua-free
prisary eraniam vizerals with vamadium and
seleniun. Im sarine sediments these nizenls
fors low-grade, disseainated, videspread
deposits that are obviogsly sysgenetic. In
terrestrial sedizects, chiiefly flavial
sasdstomes sud associated vein deposits, the
concestration of eraniwm varies widely, the

* high-grade portioas comtitutiag ore. Sesmesis

v

0

U is iapoctant in decidisg bow rigorously to.

‘*lhit exploration to ccuil stratfraphic
ituations. Genetic p can mly be

..-fetmd. buot if deposits in divers:

sitsations are cospared, thea featur:s held in

comson are likely to be critical and others

 incidental. Thes vein Jeposits in

_ saskatchesn and Asstralia have commom

- strecturzl, sineralogic, amd stratigraphic
featares, but differ ia their bDaseseat host
rocks. Their sineral sssesblages, lack of
zoning, and association vith flevial

" saadstones are also comon to the
Colorado-type sandstone deposits. The ¥yosing
type of roll deposit though in sisilac
environsents is unique, baving sineralogic ard
compositiosal zoasing, s feature of epigemetic
deposits of other sinermls sad ome shich say
be irdicative of traly epigesetic origin. The
hypothesis of near-surface, quasizyngesetic
origin presuses that fcraations are asnigee at
their time of formstion, vhich explsins the
abiguitoss stratigraphic costrol. Ohjections
to this hypothesis ate based largely ou the
high tesperatures and salinities indicated by
fleid iaclesions asd the late dates giver by
?b~9 dating methods. fSosever, these are the
resslts of diagenesis vhich recrystalliized the
quasisyagenetic deposits at high tesmperatore
and prodsced discordant dates. In contrast,
hypotheses that postslate ofe formation lomrg
af*ar deposition and butial of thse sediments
ta.. to sccount for the stratigraphic comstrol.
Teigque featupes such as the presence of
volcasic debris acting as an intrasedisent
sosrce of uranivs are cosmoniy cited as ore
controls, bat only a very sssll proportion of
sedisents vith sack festores has orsnius
deposits i spite of ap apparert consistency
of diagcnetic processes. (Asth)

<3a8)> .
AcYillan, R.E,, Vestern Nines Lisited, Torante,
ontario, Canada

Genetic Aspects and Classifications of Teporeant
Canadian Uranius Deposits. Jranies Deposits,
Thefir Fineralogy and Origin, Short Course
dsndhook, Yolume 3, N.W, Risberley (P22.).
Mlurcity of Toronto Press, Toronto, Canads, Ch.
6, (pp. 187-208), S21 pp. (1978, dctaoter)

A classification of feportant uranios deposits
which otilizes both gepetic and descriptive
criteria is presented. The uranius Jeposita
are grouped in four sa Pt categorfes: (1)
igneous; (2) setamorphic; (3) detrital; and
(3) hydrogenic., With the Rydrogenic group are
fiva sahb-categories (1) hydrothersal; (2)
synqenetic; (3) epiqenetic; (¥) synqgenetic,

scpergeae, and epigemtic: and (5) swpergene.
scanien of ignecus origia bhas been townd in
several alkalise and carbomatite complexes ia
the Canadian Shield amd the Cordillerm.
paposits of setamorphic origia include those
which are fouad ia fold belts vhere
wttanorphis his resched spper asphibolite to
granelite grade. Theme deposits are of two
ssin types: (1) felsic sagregatioss
consistisg-of peguatitic or alaskitic sills
asd dikes, ‘and (2) slar=s. The sost isportant
detrital deposits are the palevplacers in the
Ziliot Lake district. Of the hydrogemic
deposits, those of epigemtic origia are the
sost important ecoaonically. Thesw deposits .
include those hosted by costizental sandstoae
asd lignite, as ia the Colocado Platess ard
elsevhere in Tertisry.basiss of the Snited
States, ia additios to those is the Athabasca
rorsation of Saskatchewan. ' (JNT) ’

Lo €389> )
7 #iller, R.R., and A.N, IaChesimant, Camaliz -
- mhg!al sum. ottams, lhn:io. Canada

Sranism uluuiutin in th luu' Lake mh,
District of Keematin. Proceedings of the Joimt
Annsal Beeting of the Ceological Association of
Carsda, the Zineralogical issociatioa of Casada,
and the Reological Society of Aserics, Toromto,
ontazio, October 23-26, 1978. The Geological
Soclety of Rserics, Boslder, Colorado, (p- %56),
533 pp. {1978)

Bear Baker lake, 5.9.T., srasism
mineralization occers vithin Aphebias and
Airchean iatrusive and gneiss cosplexes and
snconforsably overlyiag sedimentary azl- -
volcanic tocks of the Paleohelikiam Dsbawvnt
Gcosp. Congloserates and ackoses of the lover
red bed sequence of the Dubawnt Growp fora
overlappiag fizing-spward clastir vedges
derived fros a tectomically esstable regioa of
shatp relief to the east and sostheast. The
red beds partly isfill grabens asd
half-grabens. Ssbserial potassic alkaline
lavas, pyroclastics, asd volcanficlastic
sedinestary rocks overlie the red beds and
locally extend over the baseseat outside the
fault blocks. Small hypadysssl slksline
cospleses 3nd lamprophyre dykes imtrede the
baseasnt and basal Debawnt Grosp rocks and are
tesporally associated vith alkaline volcaniss.
Three distinct sranise assocfistions have baen
recognized: 1) fractsre controlled
niserslizatios in the Dobavat Grosp and
basesent gmneisses (Ao-Ag-Ce-Se-U or
Zn-80-Pb~-Ce-0), 2) diatreme breccia
siserslization ins bDasesent gmneisses (Za-Cs-0)
and 3) ispregnation and microfractare
sinecslization in sltered arkose periphersl to
lasprophyre dykes (Ag-Cu~0). Practure
controlled minerslization has stcuctsral
characteristics and slterstion sinersl
assesblajes sisilar to kydrothersal vein
deposits at Peaverlodge, Sask. Diatrese
breccis mineralization regslts fros
hydrothersal systess channelled throsgh porous
Mgkly brecciated gneiss. Winerslization
within asltered arkose forsed by & tvo stage
process. e and Cu sulphides and native Ag
and Cu vere deposited locally within thecsal
soreoles formed docing esplacesent. of
lasprophyre dykes. These sineralized Zones
robsequently provided the redscing environsent
for precipitation of uranioe fros groundwater.
(futh)
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Ailler, T-P., asd 5. Johasoa, U555, Juawau, AN

An Occerreace of Parsonite, A Secomdary Srasise

Bineral, ir Alaskite of the Wheeler Greek Pluton,
Rlaske. USCS OPR-78~-315; 6 pp. (T9'®)

vacrsonite, a hydross plosphate of ¢b and U,
has beex identified for the first tise in
Alaska, in the Purcell Rowstains. The siserul
occurs as a soft, yellow to chocolate coatisg
closely associated with green muscovite oa
fractere ssrfaces iz a shear zome in glaskite
of the Fheeler Creek Plutdn. TLe trewe vwidth
of the persoaite-bearisg material im
uacictain, bet strong radioactivity has deen
detected over as sres sbeut Ia X 200, with

. readings wp to 10,000 cps beiag recocded.

Coarse grained slaskite (raliosetric age late’

 '« Cretaceces) waderlies the west end of Wheeler

Creek plutow aad iatrudes lover Cretscecus
andesitic volcasic rocks, spper Cretaceocss
chyodacitic hypabyssal cocks, and epper

. Cretaceous guartt asonzcafve of the plutom. It
is cosposed of K~feldsmr, chie®ly *patch®
perthite with sinor amcuats of Llbite asd
abeadant quartz.  Blotite is the chief safic
sineral, with hortablesde occurrimg locally
aear costacts sith coumtry rock; sagastite anld
sllanite are sccessory siwerzis.
Sciatilloneter readings of 200-600 cpt vere
obtained fros the eleskite, skile delayed
neetron asalysis of tvo sanples showed 18.%

and $3.0 ppe U and 52.2 ppm and 085.2 ppm

Ia. A sasple of altered slaskite with a
visible coatiag of parsonite amd 4859 pps U; a
sasple of sltered alaskite vithost visible
pactsonite had 831 ppa U. The original source
of U is the parsoanite is wakrowa; occerrence
of an oxidized O-niseral ix asmcietion with a
shear zome in sraniferous alaskite definitely
represeats secondary concentcation of 9. The
pasrwonite ssy therefore Isdicate the presesce
of primary B-siserals md/or sote sidespresd
sscondary esrichmest of the alaskite. (LKkH)

90
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<351
Borozenko, B.K., Leningrad #ining Institate,
Leaingrad, U5SR

Uramiws Betallogenic Epochs. TImternatiosmal
Geology PReview 815) :608-€20. (1968) >

Bo geologic era is characteristically
erasifeross or chsracteristically barcen on a
world-vide scale. Beginaing with the late:
Archean, commercial sranios depasits occur in
a2ll eras and their petviods, thes there is no
reasos for prefereat ial explocatioa is rocks
of asy particslar pericd. Sose eras (and
periods) are more wraniferous than others vith
respact to certain large provimces and evea
contizents. Por instzace, the bglk of the
sraniss reserves ian Fecasia is represented by
Paleozoic exougenoss asd ssdogensss Japasits.

- 'The Besozoic and Cemozoic come mext in
inportance, followed by the Precambrian. Tu
Sorth and Soswth America, Afric~, asd
Australia, Protetoxsic is sast isportast;

7~ there are virtuslly mo Paleozoic coamerciizl .

"deposits; and a considerable amosunt of sranius
is Besozolc and Cenozoic. The reasoss for
sech a distribetion are mot clear. The great
disperity between Paleozuic acaniss reserves
of iasrica, Rfrica and lastraliz, o2 the orpe
hand, aad Eurasis on the other, is probably
due to the difference in their respectirve
tectonics. Uranies distribstion witkin the
Paleozoic sectios is very wnaven, aand there is-
& tendency focr the exlogesous siseralization
to grow fros the oldar periods to the yognger.
The opposite is trewe for eandogenous
nineralfzation. The uramius resecves grov
sssller going fros the older eras to the
younger, but Lhe pictere is different if
duration of eras is takes isto account. s
veighed for tise, the reserves grow larger
goiang froe older to yvunger, both in their
total and especially as regards to the
exogenoss deposits. This tepdency is reversel
for eadogenous deposits. 111 eras, except the
Palezoic, show a preponderance of exdogenocus
deposits over the exogencas and
_setasedinentary. The Paleozoic i35 soserkat
cicker in endogesous deposits. WRhile the
Large graafitic intrusions originated in the
Archean and Proterozcic, the Proterozoic slone
vitaessed the origim of cosmercisl
high-tesperatsre contac.-satasomatic uranice
skacn deposits. These deposits are scarce to
sonexistent is post-Proteroric times. The
carcent viev is that sraniuw iz genetically
related not to the large batholiths cosson in
the ktchean and Proterozoic, dut rather to
ainor intrusions and ssbvolcanic foroations.
such intrasions sack the late and tecsinal
geosynclinal ztages and they are typical ot
the subplatfors and platfors conditions. (JBT)

The report saesms to ba coutradfictory.
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Pord, G.L., Jr., USGS, Restos, V3

. Characterizatios of Fine-Grajned Black Sramium
Otes by Transaission Blectros Bicroscopy. UsSES

- Civeslar 753; Shott Papers of the US Ceological
" Survey Sranfies-Thorium Sysposies, 1977, J.A.
Canphbell (@3.), (PP 2939, 75 pp. (197D

Sineralogicai aad geoclenical iavestigatioms
' of primry sraniws aizecals (oraninite amd
. coffinits) and of the mechanisas by vhich
thege phases oxidize to the yellow sramyl
winerals have been hamperel by the -
fine-grained mature of the prisary crystslline
phases and the blact smorphoss colloidal
mature of the products of the early oxidation
5 ) : staps. Because of this, the ¥5CS kas been
Co - enploying a techuique wtilizing a transmissios
. electron microscope (TEN) to stedy orgaaic
< . saterjal contaiaing fime-grained coffimite
f;[usionucou-x] from the La Sal no. 2 wise
~ - in Besa Co., Colorado. The coffinite-Dearing
. materisl was sale into a-20 microseter-thick,
lubly polished thin section, vhich was
.-feEther thinned to electrom tramsperescy (V-
‘wicromecer) by srgon fom silling. The
“scansfag traasaission electroa sicroscope
(STEH} showed the coffinite as elongated
graiss {(1-2 aicroseters wide and 10-15
‘nicroseters lomg) filling collepsed plant-cell
cavities in a carbonacerus metrix. At higher
magei fication, these gmains sppeared as .
sggregates consisting of imdividml crystals
ranging fros 37 to 500 namometers in size
esbedded in the more ‘ramspareut cacbosaceoss
matris. Coveriag the sarfaces of the
coffinite grains ware % to 1S-aanometer
particles. These particles vere fouwad
covering all cotfinite grajins observed, snd
were detersined to be cabic with a wnit cell
edge of a=5.86 angstroms; a seaseresent
consisteat with enoxidized srasisite. TR~
ssall eramisite particles vere isterpretec as
reaction prodects fros the breakdows of
coffinite; the silica existing as an smorphous
phase associated vith the coffinite and the
satris. A thersal spike wvss probably the
dcriving force Ia the remction. This breakdown
of coffinite to fipe-grained uraminite glus
silics say be & necessacy step in the segueunce
by which coffirite oxidizes to the yellow
sranyl sinerals, reflecting the inabiljity of
the coffinite structare to accept the ssmaller
hexavalent urasies atom end its
charge-cospensating defect. Alternatively,
the srasinite say be the treaction prodsct
forsed during the transformation of coffinite
to a metanict state. A7)

<3%3>
O0jakangas, 2.¥., University of Sinnesota,
pepartaent of Geology, Deluth, WF

gcaniss potential in Precamsprian Rocks of
Yinnesota. GJIBX-82(76); 259 pp. (1976, Octoder)

Abnoresally redicactive localities are present
in the granites and pegmati.as of the
Worthwest Angle, in the migeatites of the
Yesnilion gcranite-migmatite massif, in the
scCrath Gnriss, and in the Thomson Formation.
The highest radioactivity level seassred vas
1700 cps. Whereas the radioactivity at the
first tvo locales sentioned above is
spparently the rasult of igneous~setasorphic
nrocesses, the mineral ization at the latter
tvo msy be related to wmconforsities.
Yoderate radioactivity levels were noted in

scae plutonic bodies as wll. Lithlogic,
stratigraphic and structursl relatioaships
seggest that several sedisestary rock esits,
while not displaying sbsorsal radioactivity,
should be favorable enits is which to do
further explocratioa. Thess are the Pokegamm
Quartzite, the Siosx Quartzite, the Puckveaye
Potsatioa, the Bopesing Quartzite, and the -
Spper Keweenavan forasstioas. (Buth) (PAG)

<358>
Otton, J.K., 'WS. benver, CO

Geology of Uranifeross unun facks in the

. Artillery Peak-Date Creek Basinm, Sest-Ceatral
Arizoma. US6S Circulsr 753; Short Pupers of the

oS Geological Servey Sramiws-Thoriwa Symposius,
1:11, J.A. Caspbell (RE.), (pp- 35-36), 15 PP-
(97

Uranism accurs im Tertiary mksetuc -
Artillery Peak-Date Creek basin 150 kn
sorthvest .of Phoenix, Acrizoms. The Tertiary
rocks withia the basin consist of Eowse (7)
sedisestary asd intemediate to safic volcasic
rocks belonrgiang to the Artillery Pormatiop;
lower Bioceae silic volcmsic asd teffaceces
sedinestary rocks; upper lower to siddle
Biocene (7} mefic to inters-disted rocks,
costse calstic 1ocks -aad tectomic brecitias
belongiag to the Chapin Wash Porsation; upper
Biocene (?) basalt: and wpper Siocenme to
Eoloceae sedimentary rocks. Pacies relations
withia these units nre cosplex, wacoaforsites
conmon, and no umit cam be traced comtinsously
throughcet the basin. The cocks of the basin
sre generally tilted to .he sosth or sosthwest
and have been cut by sormal faults. The
predosirant faults have a northvesterly tread,
slthough east-vest and nmortheagt trending
faslts are also present. it the Aanderson Rine
in the eastera pacrt of the basin, sranims
occurs in silicified, tuffaceous, locally
carbonaceous lacustrine sudstones, calcareous
sedstones, 2ad siltstomes. These lacustrine
and overlying flavial rocks coaspose a spit
that ranges is thickmess frow 60 tv 120 & in
serface exposures, and thickens consideradly
downdip to the south in ihe subsurface.

Yossil plant material, coasisting of thin beds
of lignitic material and silicified twigs,
leaves, and roots is abundant. Uranias occours
principally in thinly bedded siltstones tich
in carbonaceous or silicified plant saterial.
In wany places “hese giltstones are highly
stained by Pe- and Bn-oxides. Carnotite is
the only vranios mineral yet identified, and
it is probably secondary. The primary uraniuvs
phase has yet \o be identifiel: {n the
sineiralized carbtonaceous rock it way by an
ursno-orgsnic complex; and in the silicified
rock it may bs an srano-silica or urano-iron
hydroxide cosplex. Interbedded vith the
sineralized tuffaceons siltstones are
onsinerslized, thickly bhedded, greenish-gray
tof faceons sudstones, wvhite to lighe-gray
tuffaceous calcareous mudstones vith abundant
calcareous sicrofossils, ind sparse sandstone
and siltstone. A thia congloserate is
otserved locally at the base. The overlying
flevial rocks consist of upvard coarsening
gray to greenish-gray sandstones and sandy
conglomerstes. Virtuslly the entire unnamed
lover Hiocerna unit is rich in tuffacecus
naterial and is anowalous in uranise content.
Approxisately 2 ks vest of Artillery Paak,
oraniue occurs in carbonaceous, calcateous
siltstones and fine-grained sandstones
issediately oveclying the basal actkose of the
Artillery Porsation. The arkose overlies
bagement rocks vhich are rich in uraniue and
thorfice in the Ariillery Pesk ares, (JIAT)
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<355
ripiringos, €.5., and ¥.8. Denson, USES, Deaver,

The Battle Spring Pormation in Sosth-Ceatral
Syosing. Syouisg Sasdstowme, R.L. Esyert (E2d.),
Proceedings of the 22th Fisld Coaference, 1970.
Fyoeing Ceclogical Associstioa, Casper, WY, (pp.
161-168), 292 pp. (1970}

Known wzanies deposits In the Battle Spring
forwation are distributad ia the Crooks Gap
area in the noctheastem part of the Craat
vivide Basfa, Syosing. - Increased prospecting
and momnting economic iaterest iam the
formation has bren accespanied by wncertaiaty
and confusios as to its physical and teaporal
lisits. 7The purpose of the paper is to su,ply
7 acamisp explocation geclogists asd prospecturs
.- the criteriz nesded to fesuesadly ascertain-
*7.. the lithology stratigraphic lizits and age of
. the formatiom, both serficislly asd ..
sabsurficially. The Battle Spring formation
__consists of srkese vith lesser apounts of -
o suly siltstone and claystone. It is usd.n
. .an@ crossbedded, friable, aad weatbers isto .
" featureless lov hills aad slopes. _
- spheroidal coscentratioss are cossos. .
formation lacks recogm izadle discrete
ckannel-sandstoae bodies probably because it -
originated by the coalesciag of piedmont
sllevial fary slomg poorly developed draimage
systeas. Detrital cosl, coaly trash, and
. poorly sorted carbosaceous siltstone beds are
cosmon shich insere comlitions switable for
host rock mranima deposits. The thickness
vaties froa 3300 feet is its sosthern extemt
to 5000 feet in other [arts. The age of the.
formations is now thought to be the estire
lover toceme. (WBW)

<3156>
Provo, L.J., University ot chcuuu, Depsrtsest
of Geology, Ciwncinmati, OR

Stratigraphy and Sedimentology of Radfoactive

- Devonian - Bississippian Shales of the Central
Appalachian Basis. GJIBX-IT(77); COO-165C-V: 102
PP- (1976, D.caln: 3%

In esstern Keatucky and nemrby, the Okio Shale
-+ & radioactive, black organfic-rich shale of
Late Devonian age -- consists of tvo dosinant
lithologic types, which occar is a distinctive
stratigraphic sequence. These tvo litholcgies
ate brownish-black, orgunic-rich skale and
greenish-gray, ocganic-poor skale amd
audstone. Five to seven stratigraphic
ssbonits can be reccognized easily in both the
sebsecrface and ontcrop and are traceabdle over
nost of eastetn Kentscky aad imto parts of
adjacent states. TRhese seven unitc are the
Clevelapd Shale, Three Lick Bed, Opper,
Biddle, and lover Reron Shales, Olentangy
Shale, and HNarcellss Shale. PBlack shale
vithin the Ohio Shale in Keantucky typicslly
contains 30 pps uranius vhile lighter-colored,
organic-poor shale contains oanly (5 ppe.
Ocanisn content of sasples frow five
stratigraphic sebanits in Kentacky tanges fron
6 to 78 pps; sverage content is 27.7 plns or
sincs 3.2 ppe at 90 percent confidence limits.

ic Jiike amd ’
The

0

Tor all sasples from Ohie, Keatucky,
Teanessee, and Alabame, average srmaniee
coateat is 32.9 ples or mises 3.9 ppm at 90
perceat coafideace lisits, vith the asosat of
uranies varyisg from 1 to 106 ppu. The amomst
of wrasies varies vith lithology and
geographically. The sasiles richest is
sraniss are those black shales from Tenaesses
asd Mabasa. Im Kentacky., the thickest, sost
sraniferous mits are the Cleveland Shale amd
the Lover Neron Shals asmd the sstire
forsation in the state is estisrted to comtaia
6.28 x 10({R¢12) toss of wramise. -Plack shales
of Late Devorian age Rave 2 widespread -
geographlic distridetion in vocth Ieerica and
oa three other coutinmeats. - Tai oo, ~~itiomal
settings of these black shales inclede: (1)
shallow, cratosic sess, (2} distal facies of
turbidites, and -(3) basinal facies associated
with reefs. The first tve of these
environseats characterize the Ohio Shale and
its eguivalents ia the etltul lmlﬁ!u

© basie. (l-!i) 5

This wock way mtvisel b' P.!. Potut, S
Professocr of Geology and J.B. um:d, mlt
no!m of Geology.

<3IST>
Rasson, R.R., lonn:u Arizoma Saiversity,
Vlagstaff, AZ

Graniss is Todilto Lisestone - Sabkha-Like
peposit. AAPG Belletia 63(8):692. (1979, April)

The Todilto Limestone vas depositel ia or mear
a large lake that at tises becase restricted
and evaporsted to dryness. The forsation has
tvo sesbers: & lower lipestcoe and as wpper
gypsux seaber. The lisestone mesber has bees
divided Inforsally into three zones: the
lover "platy™ tone, & »iddle “criakly”™ zone,
and aa appes "recrystallized® zose. The platy
zone is interpreted to have been deposited
belov wave base sader saoxic conditions. The
criskly zome has thim stromatolitic
lasinations and may fore algsl domses. The
epper recrystallized zome appears in part to
be s collapsed breccis cassed by the resoval
of isterbedded gypsus. OUrasies ore is .
cestricted prisarily to the "criakly” sad
recrystallized zones. These tvo zoRes say
have been -Zorsed in & ssbkha-like eaviroaseat.
A. R. tesfro has proposed a ssokha origim for
sose stratifors copper deposits. fthe sase
ccrditions that ~auce copper to precipitate
vosld slso caase uranise to precipitate.
Groundvater bearing 0¢6 could be drawn upward
by evaporative pusping throwgh the decaying
slgal-ast zone vhere the scanius would be
ceducel to U+s and precipitated. Carbonste
asaterials lithify early destroying
persesbility so that uraaiss esplacenment sest
occur before lithificaction. Radioisotope
dates on uraninite in the Todilto Lisestone
indicate ore esplacessnt shorely after
deposition. Uranius-bearing grousdvater soved
basinvard in the aonderlyisg Zatrads Sandstone
and was 4ctswn spverd through the stromatnlitic
zones along the southwest aargins of Lake
Todilto and vranies vas precipitated. (Auth)
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<358>
Riasaive, J., Canada Geological Smrvey, Dttaws,
ontario, Canada

ipplication of %ineralogy to tke Study of
Belti-Stage Uranios %ineralizatiom in Bemobilized
Oranies Deposits, Saskatcbewan. Uranius
Peposits, Their Hineralogy and Origin, Short
Course fandbook, Volume 3, 91.%. Kimberley, (Pd.).
University of Tcronto Press, Toronto, Canada,.
Ch. 17, (pp- 803-%30), S21 pp. (1978, October)

Yineralogical research provides the following
data essential for the interpretation of
radfoactive anosalies as well as for
evraloation and chkaracterization of multi-stage
nineralization of resotilized uraniuam deposits
is northern Saskatchewan: a. identification
and iaterpretation of the cosplex amineralogy
. of the ore and kost rocks; b. paragenvtic
ralationships between uraniua-bearing ore
mninerals and groundasass sinerals; c. changing
chemical and physical properties of tke ore
sinerals and associated rock-forming sinerals
during superisposed alterations as a result of
changiag environmertal comdftions; 4. chexical
and strectural crelationship betveen primary
-and secondary ore sinerals; e. sineralogical
evidences of several periols of remobilization
and redeposition of the sobilized uranius and
rediogenic lead; and f. selection of minerals
for age datipg of multi-stage sineralizations
and alterations that have recarred during a
time perfiod of at least 1800 sillion years.
The assessment, characterization and .
exploitation of 2 cranice deposit is difficelt
vithoat pertinent minemlogical background
data. (Auth})

<35
Robertson, J.A., Ontario Geological Survey, Rooa
911, 77 Grenville Street, Tcronto, Canada

Orznigs Deposits in Ontarfio. Uranius Deposits,
Their Mineralogy and Origin, Short Course
Bandbook, Volome 3, N.H. Kisberley, (Ed.}.
Oniversity of Totonto Press, Toronto, Canala, Ch.
9, (pp- 229-280), 521 pp. (1978, October)

Ontario presently has tvo uranios mining
casns: Elliot Lake and Bancroft. These
deposits host about 13 percent of the free
world's ifentified and partially identified
sranium resources in tbe ecunomic and
sibeconosic categories, raving over 530,000
metric tons of uranium. The uraniua ores,
pasticularly those fros Blliot Lake, also
contain substantial resources of thorisgs. 1In
addition ro these deposits, the Province of
nntario hosts a nusber of other uranium
deposits. The geology of Ontario and the
nature and distribution of the uraniowm
deposits are suss.rizied in this reviev, (JAT
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<360>
Rosholt, J.H., and A.J. Bartel, 0SG5S, Denver, CO

Granium, Thoriam, and Lead Systematics in Granite
Roantaing, Wyoming. Earth amd Plapetary Science
Letters 7:181-187. (1969)

Cosparisons of radiogenic leai with uranius
and thoriua in vhole-rock samples of granite
from the Granite HNoantains indicate that lead
and thorimm behaved as ju: closed systess, bat
nranies did not. The usually low U-238/Ph-208
ratio values, coapled with the radiogenic .
P+=-206/Ph-208 ratios, imdicate that srasiom
conteats were once coasiderably greater than
those present in the surface rocks today. The
data obtsined on the uranvigs-thoriam-lead
systea also indicate that many of the rocks in
this graaitic unit originally bad Ih/U ratios
of less than one. Tbke most feasible
interpretation is that the uranium wvas leached
fros thke near surface rocks at soae time
during the Cenozoic, .providing a mejor source
for the uranisa deposits in the central
Syosirg sedimentary basins. (J2P)

<361>
Ruzicka, v., Canada Geological Servey, Ottawa,
Ontario, Canada

Pkaneroizoic Uranius Deposits and Occsrrences in
Europe anc Zastern Worth America. Uranium
Deposits, Their gineralogy amd Origim, Short
Course Handbook, Volume 3, H.HN. Kimberley. (2d.).
Gnivecsity of Toronto Press, Toronto, Canada,

Ch. 8, (pp- 217-228), S21 pp. (1978, October)

Host European vein-type and related uranias
deposits occur it the Hercynian orogemic belt.
The Hercynian orogeny affected the Paleozoic
and Precambrian complexes in a belt stretching
from the Iberian Peninsgla througk Pramce,
Germany,” and part of eastern Barope.
Subdivision of the Hercynian orogemic belt
“into local zones is based both on variable
proportions of pre-fercynian rocks and on
regional variations in the style of Hercynian
deforsation. The Holdanubiac zone is the
richest in vein-type and related granius
deposits. The backbone of this zone is the
flercynian cordillera which extends from the
Iberian Meseta through the Araonrican Massif,
the Massif Central, the Black Forest, sad
througa the Bohemian Bassif. Uranium reserves
are roughly proportional to grade of
setassrphiss throogh the zone and two types of
deposits occur: (V) intragranitic veins and
(2) deposits in peribatholithic skale, schist,
and paragneisg. Sedisentary sranicm deposits
in Porope are spatially related to platforas.
The cover rocks oo Hercynian and Alpine
basenents hLost several deposits in sandstone
and a large deposit is casbrian alam shale is
xnown froam the Ranstad area in Sveden. Host
volcanic associzted uranfums resosrces in
torope are related to Carboniferous and
Permo-Triassic volcanic activity and are
spatially restricted to screas ip the vestern
Carpathisns of Czeckoslovakia, to the northern
Italian Alps, and to the area bstveen
Dinarides and the Serbo-Nacedonian Wassif.
Conceptusl genetic models based on uranius
deposition in Eorope are applicable to
exploration in similar geological environsenta
in eastern Worth America. The Appalachien
orogeny contains several potentially favorable
rock types. (JHT)
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<362> ,
Sheldby, C.A., Bureau of Econosic Geology, bustinm,
TX

Heavy Ninerals in the Wellborm Pormstios, Lee amd
Burlesoa Couaties, Texas. University of Temns
Beport of Imvestigations S5: S8 pp. (1965, Mpril)

At five places alomg the outcrop of the
dellbors Pormation in Iee and Burleson
counties, Texas, anosalously high gamma
radiation is sssociated with concestration-. of
\eavy sinemals. The most abusdaat heavy
sinerals are ilaenite, sagnetite, anl zircos.
The radiation is esitted by some radioactive
sleneat in zircon. The intensity of the
radiation and the areal extest of the
radiation amomalies were seasured by a
scintillation comnter. The Wellborm )
rorsatiom, cosposed of sedimepnts deposited in
uenr-shore enviroaments, is characterized by
cross-bedded mandstomes lontils imterbedded
with montmorillomitic, ligaitic shale and
lignite. Eeavy amiserals ju the lower part of
the Wellbors are coacestrated ia thip sheets
and wedges along cross-beds amd in local
patches and streaks. There are about &
sillion toas of heavy sineral-beariag
saudstone with an average of about 2 percent
heavy pinerals, or 2-1/2 million toas with ac
average of alscst 1 percent heavy minerals.
Locally, ilseaite, magnetite, amd zircon xake
ep as wack as 25 percesnt of the sandstone,
although concentrations are too ssall to be
considered as cosaercial deposits under
present economic conditions. (Auth)

Cited as a reference in BUEE Contractor Reports.

<363>
Staatz, 1.H., and P.9, Ostervald, USGS, Denver, O)

Geology of the Thosas Range Plaorspar District,
Juad County, Otab. USGS Pulletin 1069: 97 pp.
(1959

The Thosas Range floorspar district covers an
area of arocund 3% gguare miles surrounding
Spor Bountain in central Juad Cossty. Pros
its discovery ir 1983 to the end of 1952, 12
properties in this district yielded a total of
75,312 short tons of floorspsr. Alaost gll of
the fluorspar deposits have an abnorselly highk
oranice content. A1l tut 1 of the 7 fluorsper
veircs and pipes that contajoed over J.050
percect sranius are on the southern end of
Spor Moontain. Anslyses of 155 fluorspar
sasples revealed a range of fros 0.002 to 0.2
percent uranien, The highest grade uranius
sasples cane fros the ™11 Aill, Harrisite,
E3gle Rock, Lucky Louie, and tvo ssaller
prospects. Host of the deposits are enriched
in oranies rear the seurface. %This is helievel
to have been effected in an arid clisste by
slov leaching of the upper part of the ore
body, in part by materizl heing actively
eroded. The ursnius vas redeposited s fev
inches to 30 belov the rock fros which {t vas
leached, oving probably to the adsorption of
the grosnd vater by the dry underlyving ore.
The sranium content frcas upper vorkings may be
ag such as tvice that a’ depth. (JET

Cited as & rc’rence in WORE Contractor Reports.

<368>

Steacy, A.R., and S, Kaisan, Cansda 5eological
servey, Ottava, Ontario, Canada; Canada Centra
for Rineral ard Enargy Technology, 0N*tava,
ontario, Canadas

Ncantus Rlnecrals in Canads: Thefr Description,
Tdentification end Pield wuides. Ucaninte
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<362>

Deposits, Their Biceralogy and Origin, :Short
Coscse Handbook, ¥Volume 3, 5.%. Kisderley (2i.).
University of Toronto Press, Toronto, Canada, Ch.
8, (pp- 107-180), 527 pp. (1978, Octaber)

The asineralogy of urammies, particalarly within
Canada, is discussed in this chapter. The
sraninite group of siserals, along with
branaerite, srarcothorite, tkacholite, and
coffinite sre covered in soaser detail. 1a
additionm, sections on secondary sranias
sinerals, wranies in accessory minerals, :nd
sineral identifications are iaclaled, as well
as ~a extepsive table listioy all kanowm

srapiss liuen}s and their com_ositions. (JHT)

<365> :
Theis, 5.J., David S. Robertson and Associates
Limited, 20th Ploor, 65 Queen Street Fest,
Torouto, Oatario, Canada -

Bineralogy and Settimg of Elliot Lake Deposits.
Uranius Deposits, Their fineraloqgy amd Origin,
Short Cosrse Namdbook, ™lese 3, 5.8. Kisberley,

(Bd.) . University of Toronto Press, Toromto,
Canada, Ch. 13, (pp- 3I3'-338), S2V pp. (1978,
October) .

The qeuartz-pebble congloaerates of the Pllione
Lake-Blind River and Agmew Lake areas are the
sost important svurce of uranisam io Ontario.
The usranius-bearing quartz-pebdle
conglomerates are confined te the Natinenda
Porsation which lies at the base of the
Ruroniam Section. The mimeralogy of these
guartz-pedbbdle conglowerates is directly
related to the depositionsl eaerjyy
environmsent. It changes in respouse to
changes :in depositional corditions. Ninerails,
sach as pyrite, which bave a larje razje of
grain sizes, reflect depositional eavironmert
b7 correspondisg changes in grain size.
Hinerals with a limited size range, soch as
sraninite, sonszive, and zircor refleoct
depositiona! energy conditions by changes ir
their concentrations. There has been some
redistributioc of granium onets titania
collectors, bet this has not :hanged the
placer natore of the ore reefs. (I37)

<366>
Therston, W.PR.,
penver, CO

®.B. Staatz, ani D.C. Cox, 0SGS,

Plyorspsar Dej~sits of TNeah.
53 pp-  (1953)

US5S Bulletin 1005;

The strdies of fluorspar localities in Jtah
aade by the U.5. Geological Survey Quring and
since the recent var are sussarizel. Tfre
floorspar at the Cougar Spar snd Blue 8%ell
sires io the Indian Peak Range of westerrn
Bazaver CH1nty occurs as fissare veins ic fauyle
and breccia zones in volcanic and intrusive
tocks, At the Foparch (Staats) claisms in
vest-central Beaver County flsorspar vas sired
chicfily fros a fault bhetvasen limestons ang
rhyolite poryryry. The “homas %anje districe
in Juab Cour .y has yielded 3izeadle tonrnages
of fluorspar from pipes in fasltad Aolosi‘e
and rhyolite pncphycy. Prom 1373 ro 1928 the
Silvec Queen mina ir Tooele “ounty produced
fluorspar fros f{issors veins in faultel
lisestone., The repart describes the qeology
of producing minus And the various prospects
examined, Production and ressrves of
floorspar tor Ttah are symearized, (Auth)
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Treablay, L.P., Canada Geological Sarvey, Ottawa,
Ontario, Camada

Geologic Setting of tke Bemverlodge-Type of
Yein-traniue Deposits and :ts Cosparisoa to that
of the Unconforsity-Type. Urasiuwa Dejosits,
Their g@iweralogy and Origir, Short Coarse
Samdbook, YVolume 3, H.B. Kimberley, (Ed.).
Bniversity of Taronto Press, Toroato, Canaia, Ch.
19, (pp. %31-85€), S21 pp. (1978, October)

The rock sgccession ia the Bearverlodge arer is
comprised of four main components: Tazin
Grosp, Batrtim Pormation, Athabagca Forsation,
238 gatbeo dikes. The Tazin growp is at the
base of the successiom angd it is overlaia
snconformably by the Martin Torsation, and
locally by the Athabasca Pormation. The
Yargis and Athabasca P .sations 40 mo occer in
contact, bat froms geological cossiderations,
the Athabasca is asseused to De the younger.
Gabbro dikes cst Tazis rocks, part of the
Sartin Yormatioa, and the Athadasca Tormatioa
south of Lake Athabasca. There are three
distiact types of sranisa deposits is the
area: syrgeretic, epigenetic, amd swpergese.
The syigenetic deposits are represested dy
resaants of the comstry rock cicher i»
ralisactive sirerals than the enclosing_
granitic rocks, by grapitic areas slightly
zore Talicactive than sost, and by radiosctive
coarse-grained pegmatites. These deposits are
not geconomic and in geveral have sowe thoricm
snd rare earths in adgition to uranies. Their
main radioactise ninevsls are uraninite,
sonazite, zitcom, and eramothorite. The
sapergene depasits are characterized by the
secondary minerals; srancphane, liedigite,
kasclite, foumarierite, zippeite, and ssveral
others of lesser importance. These deposits
are soall and are restricted in their
2istribation to the present day surface and
appear to have foraed pecently. <The
epigenetic deposits are the most cossca and
constitote the largest known deposits in the
area. Pitchblende is thejr main uranias
sineral and *hese deposits have no thories and
rare earths. ®2ost of the pitchblernde is
collofore aad wassive. The epigenetic
deposits occur sainly as veins ani
dissesinations and, tased on their aiveral
asseablajes, can be classified into two
distinct groups. The post isporiant group is
claracterized bty a sisgle mineral assesblage,
the ssin sirerals being pitchblende, hematite,
and pyrite. The other group constitutes only
rare econowic deposits., It has a cosplex
minerslogy, having, in addition to
pitchblende, hesatite, and pycrite, fair
asosnts of selfides, arsenides, erc. of ¥i,
Co, Bi, and some gold atd silyver. (JIN7)
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<368

Treesdell, D.B., sri1 R.C. Zolliager, Bendix rield
Zagineering Corporation, Grand Juactiop
Operatioas, Grand Juactioca, CO

Prelininary Stedy of the Orasiss Zoteatial of the
Triassic-Jurassic Basin ia Commecticst and
sassachusetts. GJIBX-68(TT); 20 pp. (1977,
October)

Possible sSranias source rocks are foend ia
both the eastera and wvestera highlasds
bosading the Connecticet Basin. They iaclede
pre-Triassic achists, gneisses, granites, and
pugnatites. Withic the Connecticut Basia,
possible sosrce rocks incleude the Graaby Tuff
and Eitchcock pyroclastics, which are
associated vith the Manpden and Solyoke
basalts is southers Mssachusatts. Messlts of
analyses shov that timse rocks ate favorable
as poteatial wrasius sowrces. Iaterbedded amd
intertonguing sandstome, sudstoass, ard shales
are cossot tiroeghout the Commecticst Basin.
Possil plaats ard organic carbon sufficieat to
create a redacing enviromsmest occur ia all
sediset tary waits, particslarly ia the Black
shales of the Shettle Beadow and Bast Serlia
formatioos. Although faslts, which may form
isperseabdl« bacriers to circulating

- sineralizing fleids, are distinguished
throaghowt the basiz, they are coaceatrated
armuad Bev Pritain asd slosg the esastern and
vestert borders. The Homat Carmel, Sest Rock,
and Barpdoor Sills fore bartriers to
persesbility in the ceatral and soatbern
portioas of the Hart ford Basin. Perseabilicy
traps also occur where chasnel saads piasch out
and facies changes occur in altersatisg
sandstones and shales. ¥o anomalous srasies
coaceatratioes were detected with the
exception of the jJray sacdstones sapped as the
Lover Shattle Headov Pocaation is the vicinity
of the Besgate Prison Bime. Here, uranies is
associated with copper directly delov an
snconforsity. GCaass spectrosetric,
flaorometric, and atomic asalyses suggest a
correlstion betveen sraniss and copper, bat no
relation betveern sranics asd copper siserals
cap be sesa. Diseqeilibdrius shown by sose of
the analytical dsta suggests that the ursaius
say bave been leached ard redistribatad within
the sandstone. (PAG)

<369>

Tugarinov, A.I., I.1l. Khodakovskiy, and A.P.
Zhidikova, Acadesy of Sciences, V.I. Verocadskii
Institste of GCeochemistry and Anslytical
Chesistry, %oscow, USSR

Physicochesical Canditions for %Yolybuemite
Production in Aydrothersal Oraniss-Yolybdenus
Deposits. Geochesistry International
7-8:731-739. ({1973, Jaly)

The physicochemical conditions charscteristic
of the hydrothersal soletions that produce
sranios-so’vbdecas deposits are discessed.
The transport conditions are considered fog
Ko(IV) in hydrotherssl solaotions containing
fluoride, thiosolybdate, and asranius
solybdenus coordinatfon coaspounds., It is
found that the Mo and U can be transported
sisultaneously as hesavaleant compounds fa the
psesence of swall asoents of hydcogen salfide
{about 10(Z~7) ®] at about 150 degcees C.
Bolybdenite and uraniua sinersls can
crystallize togethec vhen the elesents are
reduced to the tetravalent state. (Auth) (JUT)
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wkite, E.V., aad 3.P. Bartin, 5ulf Himerasls
Canada Liaited, Toromto, Cutatrio: fNcHill
Jeiversity, Departsent of Geological Science,
Hoatreal, Qeebec, Canaia

Pelsic Vclcanise within the Rillik Series,
Lab-ador, and issociated Uranica %ioeralization.
Proceelings of the Joint knneal Reetirg of the
" Geological Association of Camada, the
fineralogical Associatioa of Carnada, and the
Geological Society of America, Toromto, datario,
October 23-26, 1978. The Seological Society of
Aserica, Boulder, Toloradc, (p. 515), 531 pp.
(1978 .
The Rillik Series comprises a wvetamorphosed
seqeence of PaleokeliXisn rhyolite flows and
pyroclastic enits, less ertensive tholeiitic
and alkalise baszltic flows ard relatel
swbvolcanic intresive and setasedisentary
rocks. The volcanic seite displays bimodality
and trends of irom earichseat and 2lkalinity
characteristic of predects of enalalic rift
systens. Differentiation tremds, fiell
associationz and a low imivial Sr B7/5c %6 of
0.70% imply a comagmatic ocigin for the felsic
volcanic and iatrusive rocks asd an sltimate
santle sowrce vith ainisal crustal
costasination, U¥sserows uraniam showings
occur sostly associated with felsic
differentiates; those cf econosic interest are
fosnd withis porous zomes vhere leaching and
pronounced hydrotkersal Wa-for-K exchsage and
Ya-enrichksent are evident. An eltimate
hydrothersal source for the sraaisp in
synvolcanic fleids is rroposed; sutsequent
groandsater circelation may vell account for
tesobilization of the uramiss, possibly as
chloride cosplexes, and local esrichesent fnto
zones of ecomnomic significaace. (Auth)

<370>



ok



CEOLOGY OF DEPOSITS

<37
Pedera]l Uater Pollutioa Caatrol Adsimistratioa,
Ciscianati, OF

tadien 226 and Radon 222 oncentratioas ia
Central Plorida Growad Wa*ers. PB-260 2vy; 37
Pp. (1966, Janwary)

Is ceatral Plocida, 10% water wells were
sanpled for Bn 222 and B2 226 ™ the PUPCA a?
the request of the Plorida Stale Board of
Eealth. Saspling vas carried ost to seasere
ground vater coatasination by radiosseclides
relessed by sining of U-bemring phospkate
deposits, fertilizer spofil piles, and vaste
water pouds. Phosphats iz sised fros the Boue
Valley Pormation (Pliocene;, shich is derived
fros asd saderlajir by the Eavthorne Formatioe
{(Biocens) . The Bawthome is the coafiniag
layer for the priscipal artesiam aguifer of
central Plocida; the top of the ageifer is is
the Tanpe Lisestoas (Biocese). Local rechsrge
occers vhere siakholes pesetrate the
Savthorne: these may also act as acoess rostes
for pollatamts. Radon comceatratioas ranged
from 23-86,600 pCi/71 amd radjsm fros 0-76
pCi/1; means were 1860 and 1.2 pci/1,
respectively. 1 correlation exists betveen 2
asd BRa conceatratioas, bet carnot be deficed
at preseat. Aisslyses for @, Th, Pb 219, Po
213, aud certain inorgmmic cospounds were
performed os selected sasples. Tvo asnicpel
vater supplies asd 12 private wells exceedud
the 3 pCi/V Peblic Bealth Service drinking
Sater Standard for Ba 226. 3 vells were
greater than 10 pCi/V, ose deing used by a
f204d processisg plaat. (LKH)

<37

Bafilliengl, T.A., and G.J. Indeifcato, Beadix
Yield Engineering Corporation, Grasd Jectian
opetations, ¢rand Jenction, O

Ocasium in the Clen Wild irea, Socodridge, Wew
York, 7.5-8Sinete Quadrangle. GJIBX-86(78): 15 pi.
(1978, Wovesber) .

Urasies occorrences at five localities in a
sequence of alternating chanzel ssrds and
sudstones of the Upper Devonjan Catskill
Porsation are 2escribed. The largest
occurcence knovn, at Gibber Eqg Cospany, is
abouat 200 feet long and, in places, wore than
1 foot thick. The calcius-sranies silicate
sranophane bas been identifiel at one
locality, and secondary copper ainerals have
been identified at rhree other locslities.
Chepical 0308 assays as high as 99R0 ppe wvere
recorded. The reconnaissance indicated that
the rocks of the Glen Wild area belong to the
spland allevial-fan-and-braided-streas
asgociation which places the region very close
to the sedisent source. Tvo possidble
sechaniss for the uc-aniss concentrations are
given: (1) Diagenetic Rodel and {2}
Syagenetic %odel. In the former, uwranies ions
ate absorbed on the serface of clay particles
and cacried in the suspended losd to he
deposited with red snds. ONuring herial and
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2izsennsir the sads are coapacted acd liberate
water. ¥ader appropriate EA 21d p% conditioes
sranise is released fros the cCilay and goes
iato soletiocs. Water satscated ia sraaiss
then aigtatex thcoe;h the msis to a

coa glomeratic channel, vhich acts as a condsit
for ground water, 4343 iz carried to a
concentrating pokint. Is the synyesetic avldel,
srasiss-satarated groesd waters eater the
systes fros as sutside soarce, presuned to be
& setasorphic terrtis to the east expossd
during Devomian tise. The flails travel post
readily throsgh the cosrser coagloseratic
layers asd are stratigraphically Bousd by the
less-pecaeable red mswistoaes. Is botk sodels,
orgasic debris is the sost likely redectast
ard fixiag ageant for the sranisn. (JBY)

<373>
Barlow, J.I., Arx, Salt Lake City, OY

Saose Uraniss Occacrences is Forthera Ferry
Couanty, Washiagton. PR2-2068; 22 pp. (V1958,-
October)

Prospecting for mranies is sorthera Percy
Cooaty, Vashinctom, was most intease dericg
tke susser soatks of 1955 asd 1956. The
principal host rocks for the srtanisusm sinerals
are bodies of peg .- tite that occsr as
segregations vith 2 batholithic mass, and as
injections iato 0.2« r metamorphic tocks.
Ucanias vas couce:trated is residsal flesids
dsring late—stage C msolidation of the sagsa,
and crystallized as w-:ii-te and
sracisa-bearing refractory siserals at
approzinsstely tke sape tise as the essential
aizectal constitgents of the pegmatite. Some
of the uranius sas sedsequently taken into
solstior by ground wvaters, traasferred short
distances, anld trecrystallizeld as secondary
eranics minerals ic iaterstitisl spaces and
along parting serfaces. Hinor asounts of
wranium occur it the intreded rocks det
ssually are confined to zones located near the
contact vith a pegmatite pody. The
sranifecoss pegeatites appear to be typically
lens-like and pinch out with short distances,
The srarnies sinerals are ecratically
distritaoted cthroasghoot the pegsatites and,
vhen corcartrateld in octe-grade deposits, they
ate useally confined to saall, discontinuoms
2ones. Several stockpiles containing a
saxines of 150 toms of wuraniferous material
have been collected throughost the disegice;
none are considersd of ote grade under current
sarketing copditions. Ssall tonnajes >f
cossercial-grade ursaniferows saterfal could be
extracted at sacy o the proapects by very
selective sining. (m7)

<378>
Berthoud, ®.L.

Cn the Occurrence of Oranios, Silver, Yron, et
cetera in the Tertiary Porsation of Calorado
Territory. BFatyral Sciences of Philalelphia
27:343-366, (187S)

R sfneral vein foaend six miles north of
Golden, “olovado at the Lylen Coal sine vas
geologically investiqated and aralyzed. The
host of the vein was a sandstone containing
clay and clay shale. Thega sas little
altecation obseurved in the kost cozk {n the
vicinity of tha vein., The vein vas found to
contain {ros .2 to 2 per cent uranism. (JNT)
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Setler, 2.%°., Jr., acd ®_P. Fisher, USGS, Lenver,
[ ] :

Orvasisn and Vazadisa Pesowrces in the Rogd 1
Degree x 2 Degree Quadransle, "tah and Colorado.
§S6S Professiocaal Paper 988-B: 22 pp. (1978)

The %Moab gquadrangle of Stah and Colorado has
several very prodective srasiss ssd
uranius-vanadise deposits asd a sigrificant
resowtce poteatial. P2ocks exposed over most
of the qerdrangle consist of bedded
sedimentary rocks of Paleozoic snd Besozoic
ages. The Chinle Formation of Triassic age
asd the Borrison Porsatioca of Jerassic sge
contais sost of the knosz sranium deposits.
The primary ore mipecals is the deposits
copsists of uranies and varadium oxides and
silicates, which saicly fispregnate the
sasdstones. Tabaslar orebodies that average
sosevhat less than a aeter thick asd are as
such as oae handred meters across are
characteristic. Genmerally, these bodies lie
mearly parallel to the beddiag of the host
sandstone, and they are sainly localized by
sedivestary structeral featsures. These
deposits are believed to have bees formed by
groand vaters moving along the beds before the
host beds becase deeply buried. Host of the
denosite in the Chimle Porsation are iw the
Big Isdias mineral belt on the southvest side
of the Lisboa Valley anticlire, These
deposits have yielded ore containing sraniss
worth abomt $500 millica. Pavorable locations
for sisilar deposits say be os the flanks of
the Dolores aaticline mmd possibly on the
flaak of the foad anticline and ground
bordering the soathwest side of Spanish
Valley. Deposits in the Salt Wash Neaber of
the Horrison Porsation have yielded )
approxisately 9,100,000 wetric tons of ore
fros whick sore than $600 million worth of
vanadiss asd uraniue has beern ertracted. Hore
than 90 percent of this ore case frcs the
Oraven sineval belt. 7The belt was probably
localized aloag the toe of a subsidiary
alluvial fas, which was forsed by a
distribotary streas system on patrt of the main
fan in as area of pisor subsidence during salt
Wash tise. The deposits in the belt and on
the sid-slope of the fan vest of the belt
occer in sandstone lenses that formed along
the courses of the major distributary streass;
depo.its outside the area of this alluvial fan
also occur in saadstone lenses forsed in major
streae courses. The ore deposits are believed
to have forved before turial by marine
sediwentary beds in Late Cretaceoss. RNeserves
plus undi: “overed resources in deposits in the
Uravan sireral belt prcbably contain about
12,700 metric rons of U0308; those fin the fan
ares wast of the belt abost 7,900 setric tons
of U308; and chose in the Salt Wash in other
parts of the gquasdraagle about 3,830 setric
tons of 0308. (Auth) (HT)
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<ITe>
Coleman, B.G., ARC, Divisiom of Paw Materials,
Vashington, DC

2ineralogical and Geological Iavestigatioas of
the Tranicas Deposits of the Wind River District,
¥yosing. RNB-80S6€; 25 pp. (1958, Juse)

" The study of the srtasism deposits of the Wind
Piver District, Wyoming, was uadertakea to
deteraine the relationskips betwees the
siseralogy and srasies eqeilibrius state aand
tke field geoclogy of the deposits. The
urasise deposits of the Wind Biver Basin
appesr to follow & seqesace sccordimsg to their
relative position with regard to the
grousdwater table or exosiosal bemches. The
asalytical and geological dsta strosgly
suggest that the cap rock is he sosrce rock
for the higher grade sineralized aress. Righ
arseaic contest in sost of the wraaiws-beariag
cap rock localities stromgly seggests a
hydrothersal soerce cf sramisa. The
concentrations of yellow *0 grees secoadary
srasiss sigerzls are fosnd at varioss
strctigraphic horizons and shov considerable
sineraiogical variation. All exposwres
exapined indicate that the sineralized areas
are small and irregslar. Ta exposares
exasined in detail, the brownish cap rock
overlies the mineralized areas. Ia some
localities, secondary uramius minerals are
present in the cap rock also, where they have
been produced as a result of alteration of che
brown iaterstitial saterial by leaching. The
host rock in the sineralized areas is guite
variable, gradiag from clay (shale) through
fine to coarse sandstone; ve 'y cossoanly,
orapics minerals are found in the boulder
congloserate lenses. Two distinctly different
types of uranios sineralization can be
distinguished in the field which suggest that
these deposits say have been forsed in several
vays. (JuAT)

<377
Dahlkaap, F.J.

Classification of Uranism Deposits. HBineralius
Deposita 13(1):83-108. (1978)

A listing of the recognized types of usranius
sireralization shovs nineteen detersinable
types out of which only six are of ecosowic
importance at present: Oligomictic quartz
pebble congloserates, saadstons typr-,
calcretes, intra-intrusive types, hy:i:othersal
veins, and vcinlike types. The different
types can be genetically related to prevalent
geological environsents: (1) the prisary
vrapios occorrences formed by endogenic
processes: (2) the secondary occurreunces
derived fros the prisacy by subsegaent
exogenic processes; snd (3) the tertisry
occerre.~es, vhich are believed to be forsed
by endo.eniv actaporphic processes, Little is
knovn about the bebavior of ncanies during
setasorphosis, and thereby the metallogenesis
of the tertiary uranios generation is stil}
vague. A metallotectosic-geochrosologic
correlation of uranius depsotis shows that a
distinct affinity of the sranium exists to
certain geologic epochks: to the Opper
Archean-Lover Proterosoic, tc the Aercyian and
fin a less established stage, to the Upper
Proterozoic. (Aoth) JAD)
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<371%>

De Lors, P., Direccior de Plamtas Pilota e
Isdestriales, Jwmmta 3« Energia Fucleer, Jadrid,
Spain

Investigations on the Batwe asd Physical

Concentrations of Spasish Sranifercus Quartiites.-

Processing of Low-Grade Uaniea Ores, -
Proceedings of a Panel, Viense, Jene 27 - July 3,
1966. Isternmatiosal ATomic Emergy Ageacy.
Vieana, (pp- 83-156), 257 py. (1967)

A stedy of a radicactivwe mterial fros Sasts
Elens is presssted. The material contained
over 130 pps $308, 00 pps ThO2, 8.9 percent
1Ir02, and 18.29 perceat 1j02. Over 10
willion tons of the saterial were exanmimed aad
is the light of these studies, the material
vas defined as a rwtilc-zircosiferous
quartzite vith a desble radicectivity source
dve tot he sranisa exclosed in the zircea
lattice structurte aad tc the preseace of
sosazite. ¥o Drammerite or davidite was
preseat ia the saterial;, aand there vas mwo
coaclesive evidence of the preseace of sphene.
(auth) PJUT)

<3719
pickinson, K.i., USCS, Demver, CO

Detailed Stratigraphy and Sedisestology of
whitsett Yoruation in Uraniva 2res of Westers
Karses Cemty, Texas. BAUG Bulletin 63(3 880,
(1979, Harch)

The Whitsett Poresation of the spper Eocese
Jackson Croep contains, ia ascesding ocder,
the Pilvorth Saadstome, Conguista Clay,
Deveesville Sandstone, Bubose, Tordilla
Sasdstone, and Pashing Clay Wesbers. In
Atascosa to Nch¢llen Cosaties, the Callikas
Saadstone Heaber, coasidered to be a
stratigraphic eguivaleat of the Tordills, is
appareatly the sase age a3 the Pashing. The
beveesville Is called the Stones Switch
Sandstons Reaber by some geologists. The
rashing contains flood-plain, lagoon-bay, and
distribetary-chansel facies. The Kellmer and
Rosenbrock sranies sines are in the
distribetacy-channel facies of the Fashbing.
These sines bhave previcesly bees coasidered to
be in the Tordilla Sasdstose Neaber. The
Csllihas Reawr appacently represests
tidai-delts sasdstone at its type locslity.
The Tordills is & trsasgressive bacriec-beach
usit is the srens of the Pfiel-Pright and
Veddirgtos-8stler-Calen-Sickeales nraaien-oce
trends. Parther east, in the Zaska and
stoeltje uraniss sines, the Tordills is
cepresented by a back-barrier islasd facies.
although the predosinamt facies of the Dedose
is palwdal and bay-lagoos sudstone, the ore is
the Lasy aad Bieker sramfss mines ! mn s
sand-filled distribstacy-chaspel facies. A
back-besch facies of the Deveesville contained
the ore of the Search wmine, ssd the V. Brysh
nine is in the lower of tw besch wsits is the
Deveesville. The sasdstone sesbers of the
Fhitsett Porwation vere deposited in
trassgressive bartier beaches, althosgh
locally they say be tepressated by
progcradatioas]l beaches or tidal islets and
deltas. 3Saadstone deposited in the

Q1>

distribetary chasnels is eqeivaleat ia zge to
the clay asmbers. The graias of the sacdstone
wnits fa the Whitsett are cosposed sostly of
feldspar and geartz. Soee facies also comtais
abasdast volcamic shards. Roatsorillosite and
clinoptilite and part of the feldapar are
asthigeEic cozstituewts in the samdstaze. The
sandstone of tae distribetacy chanmsels is
coarser graised tham that in the beach
sequeaces. (isth)

<386>
Dushan, B.J., USGS, Washingtoa, BC

Sraniue Biaerals ia Oligocems Sypses Beacr
Chadres, Dawes Coszty, Bebraskta. TYEI-525; 3V pp.
1955, Gay)

Carsotite, sabagalite [ SA1 (W32) 8 (PO4)B-16023),
and sstsnite occer is the basal 25 fest of a
270~foot seg of a ine bedded gypsus
and gypsifercss clay ia the ¥rsle Pormation of
Oligocene age abost 12 akles mortheast of
Chadroa in northeast Pewes Cosaty, Sebrasks.
Gcanive siserals acte visible at ealy twe
locslities and are associated with
carbossceons satter. Elgeshere, the basal 25
feet of the gypsua seqeence s interbedded
sith carbonate Ctacks and ix weaskly but
pecsistently ccraniferves. Sraniva probdadly
was esplaced €ros abgove by srinyl soiutioss
cich is sulfate. (Awth)

<381>
Talkowski, S.K., Pes Bexico Isstitate of Biniag
and Technology, S >, BB

Geology and Ore Derasits of Johany ¥ Hine,
Aabrosia Lake Pistrict, Wev Sexico. 2APS
Belletin 63(8):687-680. (1979, April)

The Johany B sine is one of very fes mines in
the Asbrosia Lake district with sraniss ore ia
tvo sembers of the Jsrassic Norcisos
Yorsation:; these sesbers are the Uestvater
Canyon sasdstose and the Brushy Basis shale.
The Sestwater Canyos ofe is contained ia the
two spper samdstone wmits of the sesber, and
the Sceshy Basis ore is contained in the
Poisos Cansyon sandstone. The sediaestary
festeres and strectures ia the Sestwater
Caanyos sandstose isdicate that the sedlsents
were deposited by a system of aggradiag
braided stresas, possibly at the distal end of
coslescing allsvial fans. The Poisos Canyos
sandstoss vas probably the reselt of
deposition ia s cosples envitomment of
seasdering and braided stceass. Pslecocurrext
dicection indicators, such as fossilized-log
ocieatation, foreset azissths, nnd the azxis of
cross-beds and chansel scosrs, swggect that .
the local paleostreas flov was to the east and
sostheast. The urasies sinecalization is
closely associsted with (V) local
nccuuslations of cecbosscedcss (hssate) satter
detived frow the decay of orgasic matecial,
sech as trees avd plemts; and (2) paleostceas
chansels preserved in the rocks. The ore
elonents vere dertived (roe the leschiag of
volcasic sic-fall teffs and ash, vhich vere
iatroduced iato the flevisl systes ducing
volcasic sctivity in the vestern Snited
States. The mobile ore elenent fons vere
teduced snd coscentrated by husic acids sd
bacteris presest is the flevigl systes, aad
sltismtely remobilized ia the systes iato the
forss present today. The sctaniss is thes
envisioned as forming either esesntially ow
the sscface as the sedisents vere being
deposited or st vexy shallov (20 €t; 6§ @)
depth.
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<38 D>
foater, J.F., and B2_J. Juistamar, Taited Suclear
Corporation, Crasts, BN

izomaloss Oredbody Bithin Mabrosia Lake Trezl at
Sandstome Bime. AA®S Dulletin 63(8):689. (1979,
[ 11331

At the sapdsteae sine, there is an anosaloas
oretody that lacks tke ckaracteristic colociag
and Gassa costts associatel withk knowa wranies
ore at Asbrosia lLake. The >rebody occers
aiozg the dowadip odge of a tosges of
besatitic sasd iz the tasz! zasd ssit of the
Sestwater Casyon Teaber. The oredody is white
to light gray. wost likely decasse of s Jack
of imdigexzous huaic satecizl. 7The abemdance
of pyrite indicates the mmanius is ix the
tetravalent state, pral.bly coffinite.
Prelisisary amalysis also indicates the
preseace of sranophase evijestly altered fros
che coffisite. Rguivaleat 830% by qasma
detersinstios is sswally 30 to 60 percest of
actual 3308, indicatiag that this oredody is
relatively rwcest. Oxidizing meteoric water,
Torsing a geockewical cell, remobilized the
stanisn sinerals is the preexistiag tread
otebdodies and deposited ches dowadip fros the
farthest exteant of this cell. Pgst-BSskota
deforsatios inflweaced the coscrse of the
sigrating seteoric wvater asd the extest of the
tedox interface controlling the oredody. As
lower grades of 3308 becose econosical, the
potential for waluown TEsRCtTes adijacest to the
redox imtecface shoyld aot be overlookes.
Areas of low-g¢::le ore should bde saspled to
becose avare of aay equilibriews ishalasces.

in estadlisked sawpling progras conpleld with
sore sophisticated reta-gaasa iustrumentatioe
shosld resedy the imaccmra~y of preseunt~day
jassx evalgactioas., (Asth)

283>
Gsllova-r, ¥.F., Bereas of ¥Pconosic Geology, -
tastin, Y

Jakville Pormation of Texas Coastal ¥lain -
pepasitional Systess, Compoiitior, Strecture,
Geohydrology, &#8d Jrarfies ®iseralizatica. AAPG
agitecin €3¢3):-895. (1979, Racch)

The Oakville Pocrmacios consists of depasits of
a bedload flevial systew composed of at least
fost sajor and several -inr-- _(ver_ that
flowd actoss the Riocene Texes coastal plagn.
Rivers of che southwesters pact of the systes
transpocrted polysmicric sand asd gravel
contaiming atundant volcanmic clasts; streas
deposits of the aortheasttern area are aniguely
rich in reworked carbosate-rock fragesents.
strececures swygest highly variable to
ephesarsl flov and extensive Zevelopwent of
ccevasse splays. Poundiasy flood-plais muds
consist of ksoliritic calcise to sodies
sostaorillonfite. T1lite is preseat locally.
Rydrogeology and sraniw sineralization sre
sceongly iafleesced by & brosd belt of
sebisceat ¥ilcox (Zocems age) jJrowth faules.
rinecralizecion an! aleeration patterss reflect
the cosplex flov of grceundvater within a
stractigraphically and strectorally
cospastsmntalized agquifer. with evoletion of
the Oakville aguifer system, faslts have .cted
both ax €lov bosndaries snd as loci for
intronion of deep-seated highly reducing
bdbrines and shallov seteoric groondwaster,
facther ohscuring prisary ore-forming
processes. Volcaaic glass within and possibly
sbove the Oskville provides a probable soutce
for the straniss.

m

<388>
Cillecnan, 2., Mniversity of Eassas, Lastencs, KS

Ucaniva Riseralizatioa in the Barro Bosataias,
Bev Mexico. PEcomomic Gaology 63:239-286. [19€8)

Scanies siserals have been fosad ia tie Berro
Boeuntaians in the White Signal ani Sellard Peak
districts. In the Shite Sigrnal district asd
adjaceat areas, secondary srasius phosplate
sinerals are the priscipal wrasiuse-beariasg
siserals. Astusite, tocharsite,
neta-tocbernite, asd an iros-srasism phosphate
(probably bessetite) bave heen identified,
with torbernite azd mety-torderuite being the
sost abendast wraaiss-bearisg minerals. The
distridbetios of the scasies phosphates within
the deposits appears to correlate mith depth.
Aoteaite i3 cosson ia suclicial ezposare, bet
has aot been fosnd Pelov 30 feet. Techermite
is preseat thrneghost the depth range explore
in the workiags. Dut not fosad below 188 feet
is & drill hole that exploced the Seccy Fidow
veiz. The sraciea-iroe phesphate is kaowa
osly froe Pelow 100 feet in the texry Widow
Rine. Urasizite wvas ideatified at the Blue
Jay deposit 2 feet belor a ssall tresch.
Binerals associted vith the crasies pt.s'hus
are sostly kydroes iros oxides, copper :
catbosstes and sative gold. The sranien
deposits are localized is the vicimity of the
iztersgctices of diatase dikes sad
gold-bearicg geacrtz-pyrite »eins, probably due
to the high phosphatfic coateat of the diabsse
dikes :ad their sesceptibilicty to> alteration
and release of phosphorus shizh fized the

s> 38. In the Bellard Peak districe,
aranies occers vith mickel and cobelt
arsecides and sulfscrsenides ia shat are
peedooinant]ly nactive silver veias. Within the
veins, silver occupies the ceatral portions,
and the nfckel and cobslt minerals,
principally sickel sketteradite, are
concertcated toverd che macgias. UOrasinite
oCers in the outersost Toses of the veins
with the nickel aad cobalt sirer:zls, never
occurring with tie silver. 7The veins are
believéd to be genstically associared with a
neackty Late Cretacedss or Zarly Pertiarcy
msonzoaitic inttasion. 1The wraninite §s
beliived to kave been enplaced daring the last
phases of silver znd hase-setal
siseralization, or it say represent s secosd
stage of metallization allfied vo flworspar asd
gold mineralizatfon of nea; by areas. (JIT)
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Sreen, A.W., USCS, Golden, CO

Discenforunities in Sraats Himeral Selt and Their
*glation to Uramiea Occerresce. RAPC Belletis
€3(8) = 68%. (1979, April)

At least two major, regiemally exteasive,
intrafornational disconformities and ssmerces
local eaes are preseat in sedisentary cocks of
trisssic, Jerassic, asd Cretacecss ages in the
Grants mineral Delt. These discomforsities,
seee of vhick have bees Rkaown for saay years,
bave proves msefsl is stratigraphic
corvelatios and fia differestiating gumetically
related rock segeences is the minersl dele.
In addition, two of these disconformities, ose
local aad the other regioml, are
significantly asiociatel with the distribution
of sasdsteac-type nxanins deposits in the
Jerassic Borcrisea Yozastien and the overlying
Cretacaces Pekots Sasdstome. The Festvater
Caayos Beaber aad latemally egueivalent beds of
the lecmpture asd Breshy -Iusia Reshbers of the
Rorrisca Pormaties are npnul fros -
enderlying Jerassic rocks by a
htnfmuud Monity -u:t asrcks a
ssjor change ‘a depositiomal eavirrssest fros
rnlo-imtly sabha-ecl fan dene to
Elevisl-lacastrine within the Jerassic
seqmuce. This discoaforaity is ecomosically
significant in that all of the large wranism
depesits in rocks of Jxwassic age in the
sinersl belt occer vithis flevial sasdstoas
facies of the Rorrison above the
disconfecnity. ZRecogaition of tkis
disconfornity in outcrop and is the ssdserface
is importast in delimestiom of exploration
target ateas aand resowrce assesseeat in the
Sas Juas basin. Uraniee deposits in the bassl
pact of the Dakota Saadstone &re as.ociated
vith the well-kmows regioml,
sosthvard-beveling disconforsity presest at
the lower bowmdary of the Dskata throsghost
the Sas Juas besin and adjecert region. In
the vestsrn part of the mineral oele,
inpernseable Preshy Basia shales have bean
traacated at this disconforaity aad
sranism-beariang grousdmters from the Zorrisoa
rorsation hsve sigrated into bagal
organic-rich saadstone of the Dakotas to
prodece severzl sazll to selica-sized sranies
deposits.

<386>
Gelbranisen, R.A., USGS, Sashimgton, BC

Petrology of the Heade Peak Phosphatic Shale
Sesber of the Phkosphoria Forsation act Coal
Casyos, 9yosing. USGS Belletin 1111-C, (pp.
TI-188). (1960)

The Resde Peak Phosphatic Shale Besder of the
Phosphocia Yorsation is 183 feet thick st Coal
Csayon atd coasists of Jark this-bedded
phosphorites and carbosate and gemartz-silicate
tocks. The sverage chemical cosposition. ia
percent, of the sesber is: $§02, 26.5; Tio02,
0.2; A1203, §.5; re203, V.8; %90, 8.5: Nalo,
0.9; Ce0, 27.0; K, 1.6; P205, 10.6; CO2,
3.8; P, V.9; S03, 2.0; R20, 0.9; and
casbonecooss asaterial, 8.8, The "aversge"
cock contains snnssally high ssosats of
phosphorous and flsorine. The average Ca-Ng
tatio for the semder f2 6, bet it ranges fros
88 for the sverage phosphorite to 2.9 for the
average cacbonate rock. JIsportant simor
cosstiteents thst occer is the rocks in
significant asosats sre vasaliem, selenics,
and vcenise. The ursnisw content of the whole
sesber ranges fros 0.0005 to 0.038 percent and
averages 0,008, The higher uraniums conteats
sce in phosphorites. Dolomite makes up 27
peccent of the sesber and calcite, B percentc,

<385>

carbosate-flsocapatite makes up 28 pecrcent,
asd the quartz-silicate groep of aimerals

* sakes sp 33 perceat of the mesber. The three
priscipal cospositioml rock types ace
characterized by the doeinsace of & mireral oc
sizeral growp: carbesate—flsorapatite in
phosphorite, calcite and dolosmite is cardosate
rock, apd the guartz-silicat® groap of
slserals in the gquartz-silicate rocks. Eost
of the recks are cosp.sed of sfilt-size
pacticles, bet many fhosphocites are coaposed
of pellets asd ocolites of sand size. The rock
Strata past cossonly comsists of beds 0.5 to 2
feet is thickness asd occirs is easystesatic
sliteraticy of one spom asother. There is mo
favored pair of rock types oc sequecce of the
three types. Cacbonate-fleorapatite, dolosite,
asad calcite, chesically related cospousds that
bave calcins aad carbosate fons ia coesos,
occer i the rocks of the sesber ia three
principal associations. These occscreaces are
cossidered to represeat approxisatsly the
s0lid phase or phases eof these smimerais is
equilibriswn with sea wvater fros vhick they
forned. Where fosad zlese,
catbonste-fleorapatite represents a
ficrst-stage differentiatica of sea vater by
evaporatioa, or & precipitatios oviag to
sustaiased addition of phosphate to sea vater
by the dissoletion of Jesd orpmaisss, fac
exasple. The doloni te-carbonate-flmocrapatite
sizteres represest a secoad-sgtage
differeatiatios followiang the precipitation of
apetite slose, is wvhich the tvo sizerals fors
together ia proportioas high im dolomite.
These tvo closely related kiads >f sinersl
associations are dosinant ia the Coal Canyon
sectioe. The dolosite-calcite siztures cover a
vide range Hf proportioms thkat is mot readily
explaised ia terss of siaple phase relatioss.
onder conditions im sdich dolosite is the
siagle s0lid phase in egsilibries vith sea
vater, bkovever, calcite cosld precipitate
netastably and change with time, while is
contact with sea vater, to dolomite. In tkis
sanser, the anount of dolosite forned is a
fenction of the time during which calcite is
is free comtact with sea water, asi all
proportions of dolomite aad czlcite ace
possible. (Rath) (JRD

<387>
Reiacich, E.¥., The Ueisersity of Michigan,
Departseat of Mimeraloqgy, Aas Arbor, AT

Sose Rate-Larth Hineral Deposits in Nohave
Cosnty, Arizons. Arizoaa Bereas of Yises
Belletin 167; 22 pp. (1960)

Pegsatites in thke Agwariss Range, Tohave
Cossnty, Arizons coatain a variety of
radioactive rare-earth sinecals.

Asthenticated species are: wmonmazite,
xenotise, esxenite, yttrotastalite,
gadolianite, and asllanite. rPergeansosite say
also be present. The occerrence of
yttrotsatalite, several tons of vhich have
been prodsced, is the first that has Deen
established for the Onited States. Within one
pegsatite, the seguence of rare-earth sinerals
is accospanied by am increase in yterios care
earth~ and tantalus is yossger sinerals at the
expense of Ce rare earths and ¥b in older
species. In each of the pegsstites, the tvo
subgrosps of rare earths 40 not fors sinerals
of the sape chesical class. The identity of
the abundant rare-earth sineral {a the Kingman
Yeldspsc pegsatite is established as allanite.
A sasple of the allanite vas found to contaia
2.7 percent thorius and 0.18 percent uranive.
(IRT)
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Joakins, J.T., Jr., asd S.B. Cemninghas, Sulf
Begearch asd Pewelopernt Cospaany, %oestom, TX

Pepositions]l Pavirossest of %oisoa Canyom
Sasdstone in Gulf Tariano Lake Eine. MAPS
Bulletin 63(8)6%0. (1979, april)

A stedy of the depositional eavirozseat of the

*-Poison Canyoa Sandstomae (Srashy Basin Yesber
of the Spper Jurassic Wrrisoa Focastios) is
the Eariano sine vas unlertaken to determine
‘the relation of wrasiss occsrrence to ke
depesitions]l esvircamewt. ia snalysis of the
sedisentaiy strectures, paleocuroeat
seaseresents, isopach &ta, ard electric-log
shapes has lel to the ianterpretatioa that the
Poizoa Canyos Sandsteane in the Barisao Lake
sine viciaity is a segmsce of bed-Joad
deposits of a flauvial systes. Paleocecreat
seasuresents takea in the sfne axd at three
sstcrops of the Poisen Cawyon confire C.. lings
fros esrlier work that imdicated ecastward
cerreat flow. The deainance of tabslar
cross-bals, channel scors, asd trowsh
cress-bads, the geosetry of the Poison Canyon:
sandstones, aad the chaotic sedisentary
strecteres coroborate deposition in e
.bralded-streas environmesnt. The Poison Canyoa
sandstoses say be sebdivided iate tvo
1ithofacies. A cross-tedded wnit is

- characterized by large-scale tabslac
cross-beds, scoer serfaces, sediss to cosrse
grain size, poor sortimy, angeular to
subangular grains, an sdeundance of feldsvar
gTaing, asd clay rip-sp clasts. 1 secoad uait
is dosisated by lanimar beddisg, fine graia
size, soderate so.ing, sebrovaded graias, and
an abendance of gma.tz. The sowrce ares for
the sands had been devufnated by pletonic
rocks. These facies casnot be separated om
the basis of electric-log shape. Uramiss oce
occecs in botk facies Ivt is sore abeadant in
the cross-badded snit. The cospleszities of
the braided-strean systes greatly cosplicate
any stely of the faterrelatioa of the srasies
and the depostionsl enviromseat. Obvioes
conclesions are that the graia size does not
greatly infleeace the esplacessat of the
scanion, that the oreboly at the Harjaro sine
is epigenet’ c, and that the sisetlike matwre
of the Poisom Lanyon smistones suggests that
the lisiting factors on the ore boewadsries are
geochenical rather than stratigraphic. (Aeth)
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Joheson, C., Bichigaa Techaolagical BSaiversity,
Departeent of GSeology asd Seological Emgineecing,
fosghton, AI

The Uraniee and Thories Occerreaces fa Hichigan's
Precasbriar Rocks. CJBX-88.76); Sranies nad
Thorism Occurresces ia Precasbrian Rocks, Upper
Peninsela of Bichigan sad Pecthecrs ¥iscousina,
sith Thoughts om Other Possible Settiags, J.
Kalliskoski, (pp. 87-135, 298 pp. (1776, June)

Thicty-eight radicactive occuxreaces of
sortherns Bichigan are discussed in this
sectios. Wost of these shosiags are small apd
the radicactivity localized. Thke occerresces
are classifiel fato three categories:
syngaaetic, prisary, nnd sspergece.
Syngenetic sineralization is restricted te
selisentary processes is which the focmation
of the best rock and the couceatratios of the
ore sinerals teok place siasitaneeesly and by
the sase zechaniss. The only syagemetic
occurtencs noted is ia the Goodrich
Conglonsrate and its comsists of decrital
grains of somazite. Prisary sisenalizatioa is
used to demste radieactive sccessory uiserals
vithin grasites sad sneisses, vhick formed ac
the tine the sagea cooled. This type of
*nineraiization sccovats for the observed
radiocactivity at thecen places in morthers
Richigun; including a syesite dike, a
sigsatite, and a pegmtite. Lhe rest of the
rasdicactive occurrences (and the majority of -
then) are interpreted te be of sepergese )
origis. They vere forsed by dowmmcd
precolatiang grosnd waters which leached
eracisa fros the serromdiag rocks amd
reprecipitated it is traps and zomes of
reducties. The sajority of these radlocactive
occectesces e cassed by pitchbleade and/or
secondary wranies simrals, sech as
setatorberaite or seta-astunite, ias midile
Precasdrizn setasedivonts; disbase dikes of
wncertais age, and Keveenavas Celsites. (JAT)

<390>

Johasos, C., Hichigan Techaological Saiversity,
bepartsest of Geology asd Geological Englaeeriag,
Rosghton, EI _

Characteristics of Relevant Types of Precasbrias
Srasies Deposits. GIBX-88(76); Scasiue and
Thories Occurrences in Mecasbhbrias Bocks, Spper
Penfassls of michigas and Worthera Fiscomsia,
¥ith Thoaghts on Other Mssible Settiags, J.
Kalliokoski, (pp- 15-37), 298 pp. (1976, Jusne)

The six inportast types of Precasixias srasies
deposits throsghost the world are digcussed in
this chapter nad the compersdle Nichigas
deposits of each type are listed. The types
of wruaius deposits are ss follovs: (V)
Uranifeross Precashriss (eact:z Pebbdle
Congloserates, (2) Sraniss in Crasitus sad
Peguatites, (3) Ussaies in Syesites sad
Sepheline Syenites, @) Vein Deposits of
Possible Supecgene Origin is Precasbrimm
Cneisses, (5) Vein Deposites of Possible
Sspergens Origia in Precambdcias
Retasedinestary and Volcanic Rocks, and (6)
Oraniew Associsted vith DPlabase Dikes.
Ezauwples of each type of deposit discessed
sce: (1) Eliiot Lake, Omtario, Witwaterscrasd,
Sosth Africa, and Jscobise, Wazil; (20
fossing, Soetheest Africs, Nassif Cestrsl,
Tcance, and Spokane, Washiagton; (3)
1lisavssag, Oreeniand; (V) Deaverlodge and
Rabbit Lake aceas, Sskatchevasn; (5) fes
Jengle-Alligator River Provimce, Forthers
Tercitories, Austrslis; sad (6) Theano Poist
aces, Ontacio. (JuT)

Y
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Johagon, C., Richigaa Teclmological Waiwersity,
Pepartasnt of €Geology and Ceological Engineering,
Geoughton, WY

The Precasiciae Geolegy of Bichigan.
CINM-88(76) : Sranien and Thoriss Occurresces ia
Precasbeiss Rocks, Upper Penfasel: of Sickigan
and Serthera Wisconsia, Witk Thouchts 0w Other
rossible Settings, J. lolustuu pp- 3-06),
29% pp. (1976, Jeme)

The Lower Precusibrias mwckr throwzhout most of
the western Upper Perissu)a ars: reprerentad by
_drapites, gueisses, Pa.l. and felsic velcaanic
: cks, saphibolites sad setasediments. The
qranites and gaelsses e exposed in
relstively large aress of wnorthara Bichigan,
aad, fres evidence of fxevesance in
congleperates, they have been exposed
sporadiczlly both prior to and after the
Penokeax orogeay, 1990 a.y. ago. DBecasse of
this, their possidble tole in the formation of
supergene Yrakiss prosracts camact be
ovuluhd. he Lover Precasbrian sedisentacy
rocks in morthera Bichigan consist of the
Blckinson Growp. The Srowp includes the Rast
Sranch Arkose, Selberyg Schist, and Six Rile
Iake Awphibolite: all lave been astanocphosed.
Sinor radicactivity has beea noted in
ostcrops of the Rast Brawchk Ackose ia Sec. 8,
™25, R2PW, Tie Biddle Precasbrisn
netasedinentary and petavolcanic rocks are
ssparated from the basesent rocks by a major
waconformity, and have Deen referred to tae
Sargeette Ramge Supergromp. They have beem
divided into fosr groups. asd their lithologic
variations cecord episocdic verticle moveaent
of b nt of b at grasites dwriag
sedimeatetion. The Soodrich Qeuartzite of the
Barsga Grosp costaias a coarse basal
congloserate which occwrs ia lemses 220-3¢0
feet thick, bet thins rapidly alosg strike.
In places the Coodrich Quartzite also costains
detrital 7raiss of sonazite along the bedding
planes, waere the sonazite settled oot as s
heavy black saad. The forsation contains
only trace aposuts of wcasium, but it is
possible it say containm detrital srasinite, as
in the Blied River type deposits. The Paint
River Groep is the youngest of the Riddle
Precasbrian setasedinests. WFine radioactive
occurrences sre fowad in the Rivertom Iron
Toreation, a semwbexr of the Paiat River Grosp.
i1l of the occerrences are at or aesr
stratigraphic contacts betweea oxidized iron
forsation aad black slate. FKeveenawam rocks
is Bichigas are separated fros the older rocks
by & major wncoaforaity forsed swhseguent to
the Peswckean Otogeny. The series consists of
a thick sequence of mafic flows and
coutinental sedisentary rocks. (JNT)

-
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Kexa, 3.7., Jdaho Burwas of Bimes and Ceology,
foscow, ID

Geology of the Wranism Beposits mear Stasley,
Custer County, Idako. Idabo Baress of Bines and
Ceclogy Puaphlet So. 117; 80 pp. (1959, Jume)

The Stasley wranisa xxes is ia Y118, Rz 313 and
18 £, Doise friencipal Beridian, approsisately
nidvay batween the Idaho tovas of Challis and
Ketchan on ¥.5- Highmy 93. The Cretsceous
Idsho Batholith,-doninantly gquatrtz aosonite,
forss the msesent of the ares and it is
nonconforuably overlasis by the
Oligocase-Biocene Challis rortaation. The
Challis Porustion in the Stanley area consists
of 2,000 feet of taffs and flows of
iatersediate conposition with 2 100 foot
seqeence of clastic terrestrial sedisentary
rocks at the Base. Sklicic hypabyssal rocks,
probably of early Tettiary age, istrude the
batholith. Practeres are the doainant
structaral featsre, uwith the major fracture
sets striking 585 degcees ¥, § 60-70 degrees
B, and morth. Urasiwm occers in: (%) steeply
dipping fracteres is betholithic rocks aad )
silic istrusive rocks, and (2 dissenisated in -
beds of arkosic conglosscate at the base of

the Challis Porsation. Uranisw is the otfe

sinersl ia at least cme of the bDedied

deposits. Both supergene ores and hypogene

ores are preseat is the Stamliey aces. Pew of

the deposits have been explored to depths

greater than 20 feet. The known deposits are
distribated in a sorthwesterly trendiag belt

across the Stanley area. Practures are the

privary coatrol in all deposits, and t ‘e § &5
degree W set of tracteres is sost iaportant.

The control of the deposits by fractures, the
preserce of vraninite, sarcasite, and stibnit-

in the ore, aal the hydrothersal alteratioa of

the host rocks imdicate a hydrotheraal origin

for the deposits. Sixteen groups of cleias

have been staked is the arex, totaling over

230 claiss. EFach grosp is described.

Approxisately 2,300 tons of orm averaging near

0.25 percent 9378 have been produced fros the
Starley sranies deposits. (Ruth) (J57)
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Keys, K.5., ard P.%, Dode, APC, llshington. |

Lithofacies of Continental Selimentary %Focks
Belated to Sigunificant Uremies Deposits im the
Festern United States. Peaceful Uses of Atosic
Eaergy, 70l. 2, Sucvey of Raw Baterial R%esources,
2roceedings of the 2nd International Conference,
Jeneva, Svitzerlaad, Septesmber 1-13, 1958,

Tnited ¥ations, Few York, (pp. 367-378), 883 pp.
(1958)

graniss Jeposits and districts ia the 9United
States ssggests certaia consisteat
relatinaships between features of the
sadisentary host rocks an<? urapiss ore. 1In
the United States, sost grasios deposits occur
in continental sedimentary rocks rawging im
age from Persian to late Tertiary.
Approxinmately 95% of the ore reserves are irn
rsediseatary rocks of the following ages:
Tciassic [23 I 10(E+2) tons of U30B), Jerassic
(338 I 10 (E+3) tons of U308}, aad Tertiary [32
I 10(E+3) tons of 0308 Lithofacies of the
host rocks can be used as local exploration
- gaides. Lack of homogeeity of texture and
composition of the ore-bearing sedispents is
often cited as an ore guide. HNost of the host
rocks are fize- to medjuim—grained sandstomes.
Sedimentarv textures are isportant becaise of
their direct relationship to the porosity ansd
pecseability of host rocks. Trassaissivity
studies of the ore-bearing rocks of the
Colorado Plateas indicate that fluviatile
rocks generally have lower regionzl
cranssissive capacity than the less favorable
eolian and »sarine rocks, but are charactecized
by a wide range of local transsissivity. The
host rock is asually underlain or overlainm by
rtelatively isperseable beds, eitkor
argillaceous or well-cesented arenaceoss
rocks. Fany ore bodies are localized near
these barriers, osually adjacent to tie lowest
oarcrier. Theze sorrossding, less perseable
beds have apparently served to chamnel the
flov of the ore-bearing solutions. As a rule,
the sost perseable sandstones ie a district
are not ore bearing but probably served as
condaits throagh vhich the sraniferous
solotions soved. Hany large ore deposits are
localized Juxt adbove stratiqraphic
discontinuities, especially vhere thoze ‘breaks
are sarked by 2 telatively imperseable bed.
®aleostream channels of varying dimensions are
probably an important cre control for most of
the ore bodies of the United Staces. Charnnels
or similar featuores, varfously called brajided
chanrels, scraths, svales, scours,
Aepositional hasins, or elongate lenses, hive
been sugjested as ore controls in all of the
mafor districts in the vesterp Opnited States.
The depositional environaent of the favorable
host cocks is a Zone of change fros fast-water
channel environment to the slow- or
stagnant-vater environsents of flood plaf.s
and abandoned channels. 7I47T)

<298>

Langford, P.P., Oniversity of Saskatchevan,
Departaent of Geological Sciances, Saskatoon,
Saskatchevan, Canads

Dranice Daposits in Austraiia. UOUranium Deposits,
Their %Winerzlogy and Origin, Short Course
Handbook, Voluma 3, Y.M. Kim.-»rley (Pd.).
Tniversity of Toronto Press, Toronto, Cianads, Ch.
7, (pp. 205216}, 521 pp. (1978, Octoberi

Ocaniun vas ficst prodoced in Australia in
1906 fros Radium *ill. In 1744, intensive
exploration began rasulting in the development
of the Rum Jungle, S00th Alligator Mivec
Vallay, Radius Hill, and Nacy Kathlean
deposits. After 1965, dua to increased

uraniun prices, a ressrgeace of sranien
exploration activity reswlted ia the discovery
of the major deposits at Lake PFrome, the
Bgalia basia, and Yeelirrie. 3By far the
largest srasies Jeposits in dustralia are
located ia the Darvis ares im the sorthem
pacrt of the Borthecrn Territory. HBajoc
vein-type deposits of Babarlekx, Jabilaka,
Banger, aad Koougarta occur in the part of
this area knoes as the Alligator %ivers
Region. Sosth of these deposits, the Sosth
Alligator River valley comtains a large muaber
of shovings and a2 musber of small simes. Om
the west xzide of the ares, the Rus Jungle camp
has foer ecomosic wramiex deposits amd some
base setsal sines. It is believed that the
sranies resources of the Darvis area exceeds
350,000 toms of U308:; coasiderably moce thas
the other sranius deposits in hestralia
coadined. Ore deposits fros all three camwps
in the Darwin area are close to, if wmot in
contact with, the saconformity betveen the
Lower and lildle Proterozoic. The
sineralogical, strecteral, asd stntigrapuc
siteations of thess deposits are very such
like those of the Athabasca deposit ia
Saskatchevan. Several other Jdeposits owtside.
the Durwia. area are of econosic importasce.
These inclade the Westsoreland deposit, Hary
Kathleen mice, Bgalis Basin deposit, Lake
Frose area, Yeelirrie asd Raurees ieposits.
(38T)

<395>
Lindsey, D.k., U5GS, Denver, CO

Geclogy of Volcamic Rocks and flineral Deposits in
the Southern Thosas Range, Otah: A Brief
Summary. Brighas Young Oniversity Geology
Stgdies 25(1):25-31. (1978)

Oranicm deposits have beea discovered fn the
Thosas Rang2. These deposits occur as (1)
flsorspar pipes, (2) in buryllfss deposits in
taff, (2) in toffaceocus cosglomerate and
sandstone at the Yellov Chief sine, and (W)
veinlets of opaline silica at sany localities.
The only prodection of eranius bas been fros
the Yellow Chief deposit, which vas sined
betveen 1959 and 1962, The ore at the Yellow
Cuief is beta-uranopba:e [ Ca (002)2(S5i03) 2.
5R20]. It occurs in lenses as such as §
seters thick and 90 mseters long that are
approxisately concordant to the bedding. The
nineral veeksite [K (I02)2(S195)3. 3IH20] occurs
in the limestone conqgloserate that overlies
the taffacenus candstone at the Yellov Chief
Aine, Bozb sinerals occupy intecstices and
fractuces and coat sand grains and clasts in
the conglowerte. Uranius also occurs in the
structere of opaline zilica veinlets in tuoff
at sany places in the Thosas Range, vith the
sust uraniferous opal veinlets in the
rhyolitic ash-flovw toff of the oldest volcanic
group at the Autonite No. 3 prospect on the
east side of Topaz fcuntain, Wone of these
occuritences have prodeaced ore. Isportant
deposi’s of floorspar and beryllius have also
been found in the Thcass Range. (JNAT)
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€196>
Lisdsey, D.A., B. Samov, ad ¥. Houatjoy, USGS,
Yenver, CO

Bydrothersal Alteratios Associated with l:ctyllill
Deposits at Spor Houatsin, Utak. W®S5S
Pro!egsiounl Paper 818-A; 20 pp. (1973

The berylliup deposits at Spor Rosataim occar
in waterlaid tuff that cost:ins carbomate
clasts. UVitric and zeolitic teffs are preseat
outside the siverslived ares shere argillic
and feldspathic teffs are preseat vithia the
nineralized area. Parly alteration of the
tuff was charscterized by argillization and
additiva of Si, A1, Pe, H2O, P, Be, Li, and
sany trace elesents. The beryllies ore body
and associated fleorite are near the top of
the teff and are gnderlajn by a thick zowe
coatafining lithiws-beariag trioctahedral
aontuorillonoid clay amd associated calcite.
Berylliua (as bertrand ite), lithies, eramiss,
and other eleseats are cosceatrated iz the
fluorite-rick nodeles, aad sagmesium, lithius,
and zimc are concestrated im tricotackedcal
sonsorilioncid clay nodules. (JUET)

<397> .

Livingstos, 3.4., "oksp Resosrces Courporatiosn,
Santa Ye, W8

Geology and Devslopaeat of Marguez, ¥ew Nerxico
9caniwn Deposit. AAPG Bulletin 628 :69%.
1979, aprily

Oraniee deporsition in the Narquez, Bev Hexico,
area occurs almost exclusively in the lower
Jestvater Canyon Hesber of the Rorrison
rorsation of Jerassic age. The average
aggregate thickaess of the Westwater is 90 a
baet ranges fros s sinimem of 73 » to & maximus
of 100 n. 1 “K” shale separates the upper and
lover Westvater sandstone bosndaries. The
lover Westwater sandstone development is more
prosounced in an esst-soutkesat direction
parallel with strike of the orebody(ies .
Three distiact ore zones were deposited in
peseconcordant elongate patterns. The apper
zose occupies a stratigraphic interval just
belov the "K” ghale and two lover zones lie
above snd belov the "K1™ shale. Coffinite and
acaninite predominate ss the stable sranies
species; other extrinsic elesents vere added
during the mineralization process. Husates
andoubtedly exerted sajor control on forasation
of the sranisn. rerrous iron pervades both
vithin and outside the deposit vhereas ferric
iron, throwgh lisited in quantity, is coofined
principally to -the oretody(ies). The lower
"K1" shale, paTaseters of peraeability, and
recarrence of seandars along the paleochaanels
also sees to influence encrichment. Sorface
drilling is continuing, s vertical mine shaft
to approximately 2,100 ft (630 &) iz nesring
cospletion, ard a mill is being constrocted on

the property. (Auth)
<398>
Lupe, R,, USGS, Denver, CO

Depositional Eavironaents as s Guide to Uranics
Bineralization in the Chinle rorsation, San
Rafsel Swell, Otah, Journal of Resea:ch of the
0368 5(3):365-372. (1977, Ray)

Otaniom deposits in the San Ra“sel Swell are
talated to sedisentary Jepositional
environsents in the OUppsr Triassic Chinle
forsation. The sedimentary textures tesulting
frop depositionsl procesaes operating in

"5

29>

los-energy enviroaseats appear to have
influeaced uraniss mineralizazica. Tte Chicle
consists of three thiniag-apware,
fluvial-lacustcine segcences. Orariem
mizerals are coaceatrated in the iover pact of
the lowest sequence in areas shece selimeres
of low-esergy erviromments are couwplexly
interbedded vith sedisents of other
environmeats. Aveas favorable for scarcies
exploratzion erist in the sebsarface to the
north, west, and sowth of the ~Ttiale outcrog
i. the Swell. This detersinatios is hased o2
the spatial Qistribetion of depositioazl
environaents aad the pattern of Chicle
depositvion thkroagh tise. (Rath)

<399>
Biller, 0.%., Jc., Wyosirg Geological Servey,
Larasmie, %Y

LWyoming®s Resowrces - Grees River Basia. Zedlogy
and Biaeral Besosrces of the Greater Sreen %iver
Basis, Proceedings of the Twenty-rPifth Pieled
Confatence, Casper, UY, Septesber 17-19, 1672,
Syosi.g Geological Asszociatioa, Casper, (pp-
23-26), 286 pp. (1971

The aineral resoarces 9% the 3Sreea River Basin
of ¥yosirg are discessed very gemerally ic
this paper. 7The oaly sramive miaisg exdervey
in the basim at the tiwe the paper was writtec
is in the viciaity of Crooks Sap ia the
northeast nargin of the Gieat r<vide Basicn.
Indications are that the:e ¥ill be sore
exploration in the fwture. Jccerrences of
sranios bearing rocks swch as urzainite,
schroeckingerite in association vitk coa:s,
ard sraniss phosphate have been reported by
sinfing cospanies, the 0555, and by the RPC.
The most significanet depasits have been
encosntered in Zocene gtrata in aa ares sosth
of Crooks Gap. Cosaercial grade ore is
anticipated in any of the neseross Paleocece
sandstones and §in the ackosic sandstomes of
the Pozena Batile Sprimg Pocmation. (JAT)

<A00> -

Sewton, J., D. LefNoine, C.¥. Rdass, A.L.
Anderscn, sad J.A. Shively, Idahd Sareac of Zines
and Geology, Boscow, ID

Study of Two Idaho Thorite Deposits. TIdaho
Bureau of Rines and Geology Pasphlet ¥o. 122; 53
PP- (1960, Septeaber)

The thorios deposits of the Rall Yountain ares
in Boundary County and the thorjus deporits of
the Lenhi Pass area, Idaho are dizcessed.
Thorite lode depasits occor in the Hall
Sountain ares. All *thorite prospects ias this
area vere located slcag faslts and calcite was
a preferential host for thorite. The thoxius
depogits in the Leahi Pags area :tes coatsined
in broadly folded and favited metas rphosed
sedisencary rocks belonging to the b ecambrisn
BelL garies. Thase rocks xre imtruded by

sc ttered seall dioritic and lasprophdyric
dikes of wncertairn, but probably Late
Cretsceous or Rarly Tectliary age. The
depcsits are chara ietistically dblackened
fractore 2onw and vains concaining thorius.
Decause of their aineral associations and
stroctoral relations, the deprsits are classed
as hydrothermal veins. (JIAT)
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<801>
Bininger, R.D., AEC, Washingtons, DC

Geologic Distribation of Baclear Raw Baterials.
Peacefyl Uses of Atomic Epergy, ¥Yol. 2, Survey of
Rav Baterial Resparces, Proceedings of the 2ad
Int~roaticnal Conference, Geneva, Switzerlaad,
September 1-13, 1958. United wations, wewv York,
{pp. 1-10), 883 pp. (1959)

Of the maay metals for the indastrial
stilization of atomic energy, the ores of fosr
- uraniea, thoriss, beryllisms, asd zirconism -
have special significance as nuclear raw
_uaterials. -As the inteasive and widespread
- wraniem geologic and explocation prograe of
the past decade kas proceeded, caanges have
taken place ia the relstive impurtance of the
vatious types of uranium deposits. 1 decade
ago uranium deposits iz sandstones and cther
sedimentary forsations were considered, at
"best, a sinor supplementary sosrce; the great
. ‘potential of the metaccngloserate or
conglomerate deposits was wot yet recognized
and the significs_ce of the oridized ostcrops
- of many vein-type uranimm deposits was not
unlerstood. Uranifetous Precasbrian
corglomerates lithologically similar to those
in Camade and South Africa are known in many
parts of the world. Experience siuce the
Blind River discovery, however, indicates that
conglomerate deposits from which urapies can
be producéd at present prices are the
exception. Because of the widespread
occurrence of deposits in sedisentary rocks
and the large areas of favorable sediscntary
terrane yet  be exploced, this type of
deposit vill probably continue to increase in
relative importance. T%escrves of such
deposits represent msore than 95 percent of the
recorded reserves in the United States which
total about 220,000 tons of 0308 (1958). The
remaipning reserves are in vein and vein-type
deposits, 1Isportant production of sandstone
ores nov comes froas tc stratigraphic anits
each in rocks of Triassic, Jarassic,
Cretaceous, aud Tertiary age. The rapil
discovery and development of deposits in
sedimentary rocks give promise of the
continuing discovery of large reserves of this
type in the Unfted States as wvell as in areas
of similar lithology and structure elsevhere
in the vorld. Vein~type uranium deposits will
probably resain in third place in isportance.
In vein-type deposits, urarniuos is often the
sole extractable setal and is seldos in
ngsociation with sore than one co-product,
rconomic deposits of uraniom are nov known in
veins in granites of Hercynian and Tertiary
age; in fracture zones at the con*act of
granite and setasorphosed sedisentary rocks;
in pyrometasomatic deposits; in pipelike
deposits in setasedimentary rocks snrelated to
introsives; in pegsatitic zones in gnefss; ard
in faolt-controlled deposits in Tertiary
volcanic rocks. Although continged
exploration say well discover reserves of
lowv-cost uranjus sufficient to last into the
next century, the vorld say eventually tucn to
the almost unlisited reserves of lov-grade
oraniom bearing shale, phosphorite, and
granite. Cu_rent annual Onited States
production of uranium as a hy-product of the
phosphate industry is aboot 100 tons. %o
production of uranium fros shale, phogphorite,
or granite is presently feasible. (JAT)

<802>
Nlson, J.C., and S.%, Wallace, 11557S, Denver, CO

Thorium and Pare-tarth finerals in Povderhorn
pistrict, funnison County, Colorado. HsGS
Bulletin 1027-0; 32 pp. (1956)

Thorjus was discovered in the Povderbora
District of Gannison Couaty, Coloraa> in 1985.
Since that time owver 33 deposits have bheen
found in an area 6 amiles (9.7 ks) and 20 miles
{32.2 ka). The district is underlain
primarily by pre-Jerassic metasorphic and
igneows rocks, most of whkich are of
Precasbrian age. These rocks are overlain by
sandstone of the HNorcison Pormatios asd by
volcanic rocks of the Alboroto Grosp and the
Binsdale Pormacion. .The thocium deposits
occer in or mear alkalic igseows, the greatest
wass of which is the Iros Rill cosposite stock
which occupies an ares of 12 sqeuare amiles
(31.2 sguare kiloameter). The thoriea deposits
are wveins and aineralized shear zomes that
range fros a fev inches to 10 feet in width
arnd fros a few feet to 3,500 feet in length.
The velnms are composed of calcite, dolosite,
siderite, anderite, gquartz, barite, pyrite,
sphalerite, galema, goethite, apatite, alkali
feldspar, and a nesber of other aminerzls. At
least part of the thoriem occurs as thorite or
thorogsasite. 1 ssall anount of what bas
tentatively been jideptified as xenmotime is
found in one deposit and several minerals
containing rare earth setals of the ceries
group are fouad im the carbona‘e veins mear
Iron Hill. <The radicactivity of the deposits
appears to be due slwost entirely to thories
and its dsughter products. The thorius oxide
content of a selected high-grade sasple from
the Little Johnnie vein is as such a &
percent, but nost veims contain less than 1
percent. The Little Johnnie vien, which was
mapped in detail, was fosnd to be 8
mineralized faolt zone that ranges less than 6
inches to 5 feet in width and can be traced
discontinuously for a distance of more than
3,500 feet. The thoriums-besring aasterial
occers as irregeular wveinlets and thin filss
introduced along the fault zone. Wear its
vest end the vein ir broken by ma2ny faplts in
a zone that marks thc edge of a roughly
circular fault block. (JET)

<IA03>
Ostervald, P.¥., 0s3S, Washiagton, DC

Structural Control of Uranius-Bearing Vein
Deposits and Districts in the Conterminous Onitel
States., USGS Professional Paper 455-G, (pp-
121-136). [1965)

Uranion-bearing veins in the United States are
principally fissere-filling deposits in
faults, joints, or fracture zones that have
resulted fros compressive, tensile, or
torsional streusses. The individoual ore bedies
vithin vein deposits are tabular, sheetliike
masses or ore shoots along veins, irregular
gtockvorks along fault Zones, or pipelike
masses either in fault intersections or in
blocks of broken graund. “any veins consist
of gouge or breccia containing uraniue
minerals. Rocks adjacent to faults, joints,
or fault zones say a2lso contain dranius if
they are porous or reactive, or if they are
broken. Host sranjiumbearing vein districte
in the United States sre in structural
environsents in wvhich subsidiary intermediate
to ssall-scale faults and folds are related
spatislly to large- to intersediate-~scale
folds, santiclinal uplifts, crystalline-rock
sasses, or faglts, Deposition of uranium
cossonly occors late in the structural history
of a district, (Auth)
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<hO8>
pipiringos, G.¥., W.A. Chisholm, and R.C.
" kepferle, USGS, Sashiagtom, DC

Ceology amd Ur22aiss Jeposits in the Cave Hills
Area, Hardiang Comty, South Dakota. USGS
professional Paper 376-1; 68 pp. (1965)

The geology and eranium deposits of the Cave
Bills area, ia north-central Harding Coumty at
the morthwest corser of Sosth Dakota,
incleding 215 square afles of tisbered battes
and ridges, are discessed. The rocks exposed
in the Cave Bills are, ia ascewding order, the
Bell Creek Porsation of Late Cretaceous age,
the Ledlow and Yougue Biver Hesbers of the
Port Unicn Formation of Paleocene age, and the
Chudron Formation of early Oligocene age. The
rocke consist sostly of svaap and streas
depos.ts bet isclude brackishk sater or
near-shore sarise sedimests. The total
thickness reaches 800 feet. The Hell Creek
Pormation consists of clay shale, cacrbonacaoss
‘shale, siltstose and smdstone. Weither coal
.-beds nor sramius deposits were noted in the
formation. The Ladlow Sesber of the Port
Union Pormatios consists of gray clay shkale,
greenish-gray siltstome, and gray sandstone.

<808>

sroxidized sandstone. The configuration
indicater that these are roll-type scazium
deposits apld that they formed at the interface
betveer oxidizing and redecing solatioas. The
host tocks dip 85 degrees west into the besin.
Reconstrection of the tectoaic and
sedipertologic bhistory along the esstern
nargin of the basin suggests that comditioas
favorable for the solstion, transportation,
and Japositios of wrasiem prodadly occcurred
fros Late Cretaceomus iato Bocese tise.

Uraniun ia the minercaliziag solations say have
originated fros vithias the Norrisom Pormation
or may have been leacked fros the Paleocene
0jo 2lamo Ssedstome or Wacimieato Formatios,

! ot from the Boceme San Jose PForsation which

once covered the area. Sinilar araniea
deposits oocer in the Borrison Pormatior at
the Goodner lease, north of Cachama Spriag.
The presence of oxidized samdstose in the
Borcison Pormation alomg the owtcrop belx from
Cachana Sprisg morth to Cuba ssggests tkat
addizional eraniwn . deposits say exist at the
boendaries of oxidized and ‘smoxidized
sandstone in the subsarface along the mastern
sargin of the San Juas basin. (Asth)

Bajor coal beds and uraniws deposits are
located ia this sait. The Lnnesome Pete coal
bed is one of the thickest and perest of all
coal beds in the area. The Tongue River
Yeaber of the Fort Usiom Pormatios is
crossbedded sandstone with interbeds of
siltstooe and claystome. Iapure coal beds may

<806>

Riese, ¥.C., and D.G. Brookins, Gulf Himeral
Resowrces Compazy, Albsgeuerque, FE; Uaiversity of
Ber Sexico, Albugseryue, B

Rount Taylor Uranios Deposit, San Nateo, Bew
Rexico. AAPG Bulletin 63(8):693. (1979, april)

be found in this anit, but are not of the same
quality as those fourd is the Ludlov Nesmber.
Que of the largest local sranium deposits is
located in Coal Bed B, found in the Tongae
River Sesber. The Chadron Tormation is s
conglosetate, very coarse grained sandstone.
Tuffaceous sandstone and claystone, bentoni‘e,
taffaceous bentonitic claystone are silicified
linestone are cosmon az well. The ssall
qeantities of uranius occurring in the Port
Onion Frormalion are not of ore grade, but
these concentrations 4o exist in the E and F
Coal Beds of the Tongue River %esber. Coal
Zone C, and the Lonesose Pete and Carbonate
ore zones of the Ludlow Hesber are probably in
the form of crganouranius cosplexes. In this
fors sraniss i3 not visible and sust be
detected with radiosetric instrusents or by
cheaical analyses. Relatively minor asounts
‘of sraniom occur as a fils or scaly mass of
vellowish uranion mimerals. The aost abundant
aranioe minerals occurring in this area sre
setutotbarnite, follovad by meta-autanite and
setazeunnerite. (HBW)

<305>
pidgley, J.L., 0S¢5, Denver, CO

R011-Type Uranius Occurremce st Deanison-Bann
Clais and Possidility of Uranium Deposits in
gastern Part of Ssn Juan Basin, FNev Mexico. AAPG
solletin 63(8):692-693. (1979, april)

Granine at the Dennison-Bunn clais, south of
Cuba, Wev Nexico, along the east margin of the
San Jean basin, occurs in stacked
flavial-channel sandstcnes interbedded with
gray-qgreen sudstones of the Westvater Canyon
Sandstone Resber of the RMorrison Porsation of
Juassic age. Although all the sandstone units
are sinerslized, the greatest concentration of
uranium occors in the vppereost uardstone
unit. The uranius deposits are lov to medius
grade, range from 0.001 to 0.07 percent U308,
and are irregularly distributed along the
margins of intertonqguing oxidized ang

The Boant TaYlor uranium deposit is located at
the extreme eastern end of the Asbrosia Lake
district in the Grants aineral belt of Bew
fexico. Ores are confined to the Westvater
Canyon Heaber of the Jurassic %orrisos
rormation and are spatially related to
seanders in thte paleochannels which deposited
the arkosic sands of this sesber. The shape
of the deposit roaghly resesbles the toll
fronts of the ¥yosing Tertiary tasins. This
deposit resesbles the deposits cf thc 2yoming
basins chemically as vell. Arsenic, selenics,
solybdenus, and seversl other less cossonly
snalyzed trace elesents occer in zones across
the orebody, parallei vith the direction of
dip and indicative of a redox cell.
Eineralogically, hovever, the Roaat Taylor
deposit differs significantly fros those in
the Wyosing basins and, sucrprisingly, €ros
sost of the other degosits in the Asbrosia
Lake district. Tt dces not reside at an iron
redox interface nor is it very pyritife.ous.
It does have concentrations of calcite along
its downdip and bottos edges.
fontsorillonite, chlcrite, and kaolinite shov
a regular zonation from the unaltered downdip
sedinents, through t he ore zone, and into the
updip altered sedisents. Wo prisary
uranjus-bearing sinerals have been identified.
The deposit shovs z cosplex relation to
organic ssterials in the sedigsents indicating
tvo periods of organic enricheent of the
sedisents, The nsture of this relation
isplies that orgaric trassport mechanisss amay
have been as isportant in ore genesis as
inorganic sechanises. (Auth)
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ristorcelli, S5.J., Westera Neclear Inc.,
3lbagescqee, B2

Geology of Zastern Saith [ake dre Trend. ALPG
nglletin 62(8):693-69a. (1979, april)

The ore tresd explored by FSestern Buclear,
Inc. at Smith Lake, lies in approxzimately six

sections in TI58, 2138 of McKinley Coanty, Wesw

Yexico. 111 of the orebodies lie witain the
Srushy Basia HSesber of the Jeurassic Yorrison
formation vhkich contains essentially three
distinct sandstope onits at this location.
Por expioration peurposes this treakdown iy
alequate, althougk the sandstones do becose
exceedingly cosplex on a small scale. The
Ssith Lake ore Iies alcng the sosthern sargia
of the Chkaco slope. Tbhe reginal dip i gquite
snifora at about 2 degrees morth-nocrtheast.
Sorth of the deposits mmnniag sabparallel to
thke east-vest ore trend is the Fariaro Lake
aaticlize. At the vest end, the ant:icline
dies ost at the Zinedale momocline and does
aot extend to the Bluemter Tault zone on the
east. The Pluesater fwmit is a mormal,
kigh—-angle faelt, dowmthrowa to the east, and
essentially foras the astern bosadary of the

area. The orebodies are sligred approxisately

esst-wvest and are genernally arceate. Tke
geometry of the ore is controlled Ly the
streaa—channel systess i1 the 2rashy Basiun
sandstones. Sose of these oredodies coiscide
with the redox interfaces that have been
foand. Those that do can assase tle geosetry
of a typical roll-front type of crebody.
Three hypothesas for depositional controls
are: (1) laranide stractsTes are spatially
associated with the ore and have beern
considered by sose geologists as a
depositional control; (2) the change of
lithologies fros sandstones co sudstones down
the hydraalic gradient also may have affected
ore deposition; and (3) steas chinnel systeas
vith carbonaceoss saterial localizing the ore
is a viable control ss vell. (iutk)

<o
foscoe, S.8., Canada GCeolagical Sorvey, Ottava,
dntsrio, Canada

Raronian Rocks and Uraniferous Condlomerstes in
the Canadisn Shield. Geologic Sacrvey of Canada
Paper 63-80; 20% pp. (19¢€9)

Oranigs ore deposits of the Elljot Lake-Biind
River area aad other beds of radioactive,
prritic, guartz-pebble congloserate near the
nsorth shore of Lake Auron, occar vwithin
greenish, very cosrse grained, crosshedded,
srgillacecus, feldspathic quartzite in the
Zlliot Lake jicoup at the bese of the Nuronian
Supexgroup. Volcanics, forserly considered
pre~-Boronian, in the Espanola~-Ssddery are.
east of Plliot Lake say be correlative vith
basalt that comprises much of the Elliot Lake
Groep to the west in the Thessalon-Saglt Ste.
ferie area. Overlying Ruronian formatioas,
fosgh La*e, Quirke Lake and Cobaslt Groups, in
ascending order, each contaim cosgloseratic
greyvacke of probable glacisl origin overlain

by srgillaceous strata (inclading lisy beds in

the Jsirke Lake Group) in tern overlain by
socbarkosse. Selisentary strats totalling sore
than 30,000 feet in the southeastern part of
the tegion thin soutcewrd to the sorth.

Grain sizes in clastic rocks coarsen and lcwer

strats vedge oot nocthwrd benesth
disconforsably overlying strata. The
dosinantly continental, esrly Apheblan
12,1-2.% x 10(%*9% vyears) Haroniss rocks are

probably older than sost other ilphetian tocks
in the Casadian Shield which are dssicantly
sarice, deposited on relatiwvely sadoth
sarfaces under cosparatively stable
corditions. Probable Haroziaz correlatives in
the PRistassici region, Qaebec, coamtain
radiocactive congloserates and lisited areas of
similacr rocks occer mear Padlei, Eorthwest
Territories. Righly metamarphosed resnants of
analogous strata may “e present in the
Grenville and Church ill froviaces. Deposition
of Weronian uracifeross congloserates vas
controlled by the dispocition of Herosian lawa
fields and by tectoric movesezts derisg
sedisectation as well as by local amd
sourcesard topographic featwres. Exploration
possibilities near Zlliot lake, where ore is
associated vith valleys ia Dasesent
greeastone, sfe smainly st depths greater than

_—— 3,000 feet. Conglomeratic zones may occur at

depth off the northeast sargin of the
Thessalon Volcanics as they do off the
aorthuest sargin of the Stobie Volcamfcs in
the strectucslly coaplex Agnes Lake area.
Ocaninite and many otker heavy simerals,
including pyrite iz the oligosict
congloserates, sre detcital bet asthigeaic
branmerite, pyrite and other sinerals are also
present. 7The bijhext grade ores represect
headvard asd medial concestrations of the
heaviest detrital grains vithia more exteasive
placers. The survival of abendant detrital
pyrite and sraninite, a deficiency of ferric
iron in conrtinestal Ruronias rocks amd in
enderlyisg ancient cesideal soils, and rhe
apparent lack of conglosetatic deposits or the
Berosian-Witvaters and type in post-Aphebian
tocks, may indicate that the early Aphebian
atsosphere vas a rrawcing one. (suth)

<809>
Scholl, ¥.7., lLaboratory for Sedisent Research,
Reidelberg, Pedural Rep blic of Gersany

Der Sudvestliche %andbereich der Zspinhaco-Zonoe
ninas Gerais, Prasilien. Geologische Pundschas
61(1):201-216. (1972, Mmerch)

The paper is based on geological msapping in
Precasbrian setasorphic rocks at the ST border
of the Sao0 Prancisco Basin. The oldest units
are the Presinas rocks, which are overlain by
the siogeosyrclinal, qguartzitic facies of the
Binas Series. These snits are sncosformably
overlain by the yosnger Sao Prancisco Serfes.
The later is subdivided iato s marginal facies
vith coarre-graiced clastics, the Racaubas,
and a fine clastic and calcareoss basia
facfies, the 3asbui. The Sao Praacisco Series
vas involved ia the final phase of the Binas
orogrny. The gquartzites of the finas aad
flacan-ug ate intensively thrust-faultsd now
overilyiag the Basbui. In the Basbui only
large amplitede foldiag developed. Bazed on
the tectonical and the sciisentological
celations it is ssseumad that the Sao Prancisco
Serfes is the molasse of the Ninas
geosyrcline. (JBT)

Cited as a reference in fAcveil, K., "Geology of
drazil’s Oraniem and Thories Occurrences,” snder
ERDA Contract E(05-7)-1668,
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Sharp, B.J., and B.L. Ryersom, BC. livision of
Raw Baterisls, Sult lake City, OY

Prelisinary Report os ¥ranies Occerrence. in the
Atlasta Axea, Lircols Coumy, len(, ame-20a8; -
18 pp- (!!56. -hnu-y) - .

sranies vas w on th Il. llul eltns :

in the Atlasts srea, Liacols Conty, lenu,
‘in 1958, This deposit is sitwated .
spproxzisately 35 afr ‘miles worth of Pioche,
 Nevads. mm.lm-:—:ﬂ:&sd
soderately folded and  highly block-Taslted -
- pli.'m:y pocks of Onlovician age:  Yhese
are overlsain by Tertiary volcamic
' wocks: vhich have bees distarbed.
h-!thg. - Istrasive breccia pipes ia the. Ely
¥p:hg¢ dolmu. th ‘youigast of the

propecty. mvilel goologic hfomﬁu. L
" Axomaloss radioactivity vas detected at a
nupber of sinilar silicified breccia romes,
fwcleding the ktlasta mine mad several . ..
‘sbsndoned goll and silwr vorkisgs in the .
“Atlasta regios. - ‘Surface and sitborne -
prespectany of the Zly Springs dolosite is
recossendel in this region, especizlly near
silicified breccia pipes. (Asth)

a1
Staatz, 3.BE., USGS, Deaver, OO

Geology and Descriptfion of i;e Thorism-Bearing
VYeins, Lewhi Pass Quadrangle, Idaho apnd Yontagps.
USSS Salletin 135%; 98 pp. (31972

The Leashi Pass guadrangle lies astride the
Contineatal Pivide in the east-central part of
the Beaverbead Nountsins. The quadrangle,
thoegh only a part of the such larger Lemhi
Pass thorius distcict, iz the mrea of the post
sbsndant thorium veins. Rocks of the Belt

Sspergroap underlie the entire guadrangle und""

sce at the secfuce over about 50 percent of
the sres. Tine-grained sicaceouns guartzite is
the dominant rock type. The Challis
Yolcanics, which at one time overlaid the Belt
rocks, are now preserved in dowafaplted blocks
and as erosional remmants. Djiorite Nikes are
scattered through the cocks of the Belt
Sepergroop; these dikes vere ewplaced in
Tertiaty time after the Challis Yolcanics.

The rocks of the aces are dsforsed by seversl
sets of faelts and & fev folds. Three
principal types of veins occur at the 107
mapped locslities in the Lemhi Pass
- qusdrangle., They are = follovs: (V) veins
that contain thories, (2) veins that contain
copper bet 40 not contain thorise, and ()
barren quartz veins. YThe thorius veins are,
by far the most cosson. The range in
thickness £ros paper thin to 30 feet, and in
length fros a fev fest to at least 3,990 feet.
The Vviens ocerr along mmall faults and shears
snd most of thes sre nesr the Leshi Pass, Eull
Moose, or Dan Patch faulea, The veins are
sheated and hrecciated, and earlier gangue
minerals are veined by later sinerals. The
thorias-hearing veins conzist principally of
quartz or guartz and sicroline gangue., The
gangue sinerals are cut by veinlets of

by ‘sose of -the
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i EERE V SRRt
Staatz, 5., uscs, Deaver, co -

e e e g o gt o Rk et

<>

- goethite and lultitc that coatain thorite amd -

- less cossonly, eomazite. :Thirty-mine nirersls

have been ideatified from varicus veins, bet
only sevem minerals - guartz, sagsetite, -
specelarite, goethite, thorite, microclime, .
and retile - occer im at least teo-thirds of
- the veins. Other scderstely comsos mlserils
are barite, prrite, black masjapese oxide
sinerals, red escthy hesatite, momazite, -
 muscovite, and- apatite. Ia additios to
thorite and monatite, the thotium-bearing
 kimerals brockite and allanite have been:
- jduntified In several veins.  Some of the
. thorism occers: i» Iiwoaite. - The aveinge :
‘. thotix coasteat of Some of the better nploted
o oveins commoaly exceeds 0.25 percest. : Yhe
overall care.earth coitest ‘iz abost egesl to:
the thoria coateat. Copper bearing vefss u:o~
aot as cosson as thoriss-bearisg veins amd ' °
they consists principally: of primery amd." ‘- . .
w.:y copper siverals-ina gtu:tt qugn.
rren gqeactz veias ! ing ‘of

i

T and L l:‘nill and Thorias 'cin s,st:-, gokan

Rosntain, Sogtheastera Alaska. Pconosic Seology

3 (8)2512-523. (1978, “Xae) -
the I and L vein sSystes is a group of veins
rear the sosutheast part of the Bokaz Nountain
stock. The veirs are unigue in that they
contain significant amoaats of graaiss, -
thorius, and rare eartks - &3 nnuscal
combination - and becanse of the distribatioa
of theic rare eacths. The host rocts of the
vein system are predcainanly platanic,
.although some metamorphic rocks ate present.
rypically the veins are tkin, carely exceeding
5 feet in thictness, a.d they are
charactecized by abropt chaasges in thictness.
They transect parts of the Upper
rriassic-lLower Jorassic Bokac Nosntain granite
throughout their aRorthvestern extent and
ordovician granitic rocks to the sdutheast.
The sjiceralogy of the veins is cosplex;
urapige, thorios, and the cace exrths occur in
several sinerals fros 2ifferent pacts of the
veins., A total of 38 sinerals ka3 been
recognized, althorgh azny are spo: adlcal;y or
locally distritated. The principal jaague
ninerals are quactz and aldite. UOraniua
ger.erally occurs in thoriua-beacing sranicice,
but it also fousd in brannerite. Thorite is
the principal thoriss besriny minecal in the
northvest and central parce of the vein sysntes,
tor allanite is fournd in the soucrheastern part
of the systes. Tn 3#ition t> allanite, the
rare earth sinerals include bastnaesire,
renotire, monazite, and sn snnased miheral.
The uraniul contert of 33 vein saaplex ranges
fros 0.005 to 2.9 percent; thoriusm content of
27 asasplas ringes froe 3.0023 to more than 10
percent; and totsl rare earth content of 17
saaples ranges fros 0.023 to eonre than 10
percent. The 4istrilesion of the rare earths
is snuseal: ose part of the vain may contair
ptedominantly cerius<group rate earths, and
another part 3f the same vein may yvield
predosinantly yeecivmegroup rare ®arths, The
I and L veins 3130 contain abnorsal amounts of
teryllivae, niohise, zirconiss, harinms,
strwntive, tin, lead, ztnc, copper, and
solybdenuys. (Auth) (INT)
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L< 3 kM
Tessendorf, T.3., Reserve 0il and Binersls,
Grants, NB

Bedistribeuted Oredodies of Poison Canyon Zine.
AAPG Billetin 63(8) :698-695. (1279, April)

Since the early 1950s Foison Canyom has been a
classic exasple of wrarius geology. At the
prasent time, because of economic conditions,
& closer exasimation of the redistribeted
giseralization is being made. Because of the
evolation of the structure and geomorphology
of Poison Camyon, the frimary mineralizatioa
wept throogh ferther oxidation and redwction.
Enriched solutions of wranies migrated downdip
throasgh perseable samsdstones, with calcium
replacing silica necr mmdstope contacts.

These soleutions vere controlled by
north-trending fractur= patterns, vith some
vertical movement alosg major faults. The
aranius collected in structeral and lithologic
traps, then oxidized, forming ascebalike
orebodjes 'ith the higher grade mineralization
located ir the fractures. The auwthigenic
slneral is mainly tysyamunite ia the . -
hexavalent state io sands deficient i3 carbon
and associated, although rarely, with pascoite
and ilsewannite. TYhe egwilibrium of the
prisary sinerals di“fers from that of the
redistcibucted sinerals. The uranies bas been
leached froa the primary sinerals causiag
chenical valges t3 be less thar radiosetric.
The redistributed minerals are chemically
greater than ctadiometric, producing a
favorable equilidrius. Also, the percent
extraction in the mill process is greater for
the redistrituted ore than thke prisary ore.
The paragenetic position of the different
sinerals has a direct Yearing or these
observation. (Auth)

<8 18>
Tweto, O., and P.K. Siss, USCS, Denver, TC:
Rinnesota Geological Sutvey, limneapolis, B9

Precaabrian Adncestry of the Colorado Binreral
Belt. Geological Society of Aserica Szlletin
T8:997-1018. (1963, Awqust)

The parrov northeast-trending Colorado sineral
belt, the site of most of the sajor miaing
districts of Colorado, is characterized by
intrusive porphyries and associated ore
deposits of laraside age and, in sone places
by fisseres and fasltzs of mortheastecly trend.
The belt is abost 250 miles lomg 2ad exteads
diagonally across the gemetally aorth-tresding
mountain tanges of Colorado, occepyiag several
different geologic enmvirtoaments aml follosiang
an ancient zome of weakness defined by

. northesst-treading shear tones. Hoveseat
occurred along the shear zomes throuwgh sost of
the Precasbrias tise. Duriang this tise,
deforsatios progressed fros a deep-seated
envirorsent characterized by folding and
plastic flor to sore shallow eavironsest
characterized by fractsce asd retrograde
metanorphiss. Dering Paleozoic asd Hesozeoic
tise, minor differentisl soveseats occerred
repeatedly in the regional zome of shearfisg,
as recorded by thinming, vedgeoats, and
changes in faciss of several sedimeatary
forsations along the zoas. With the onset of
the lLarasile orogeny, sagmes invaded the
regional zone of shearing and faparted to it
the coaspicuoss features that characterize the
sineral belt - intrusive igaeoes bodies snd
ore deposits. FPault soveseat occarred slomg
the zone at this stage also, bet it was on a
ssaller scale than it had been previocasly.
(I

Cited 35 a reference in WURE Contractor Reports.
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<815>
sorbaskas® Exploration Program Imvolves 5108,800.
The Borthern Himer €8(S2) :23. (1979, hNarchk 0)

sorbaska zines is concentrating its 1979
exploration program oa 8 portioa of its 18,00
acre Wollastom lLake property in Bortherm
Saskatchevan. Pive drill Loles are to be pst
dows as a first step ian Zollowing up on the
geophysical aad rados mrweys carried out over
the past eight sonths. The progran is
expected to cost about 100,000 dollars.
vxploration on the progeccy is being dicected
by Borbaskas wnder a joint ventsre zgresseat
involvisg Norbaska (25 perceat), Coasviidated
Reactor Uranjius Bines Q@5 perceat), sad
Saskatchewan Eining Dewelopaent Corpotatiom
{50 percest). The cosgary #ill also carry ost
farther serface exploration on a secosd area
in the sorthwest cormer of the property, on
sichael Lake, shere reconmaissance geophysical
serveys have establisted the preseace of -
conductors. (MW7)

<8 16> V-
Rivkin amd Company, Sydaey, Asstralia

Prospects for the Oranius Isdsstry in Australia.
ISIS-af-3277: €Q pp. (1976, Yebruary)

The report discusses basic issues of the
coming urssiua era the world supply asnd demand
sitsation, the trend ias uraniss prices and tie
continsing move to asclear pover as the
world*s prisary sosrce of electrical esergy.
The ficrst section of the report discusses the
techaical aspects of the neclear indestry bst
is cecessarily brief because the resl story is
the world tread to meclear power for economic
and political reasons and the old story of
supply and desand (discussed in section two).
%ithin Australia some compenies are better
placed than others to Lemefit from the sranien
era. Section three 100ks at prices amd
section four reviews the individwmal cospasnies
involved ic the uramjes industry in Asstralia.
(PAG)

<17>
Isternational Atosic Emergy Agency, Vienza,
Asstrlia

Processing of Low-Grade Uraniss Oces.
Procesdings of a Panel, Vienna, Jume 27 - July ¢,
1966. Iateraational Atosic Energy Agency,
Vienna; 287 pp. (1967)

The proceedings of s pmel convened by the
International Atosic Evergy Bgency in Vienna
on the processing of low-grade suraniss ores.
Tvezty-tvo specialists fros 15 cooatries and
one iaternational orgasization attended the
neeting and they vere asked to sake apprajissls
of the cerrenmt sitwaticn with regard to the
processiag of low-grade srasius ores and .jive
teconnendations for a possible IARA progras of
activities. These 13 statss Ieports and 13
other techaical reports are preseated. Seves
of the thirteen techaical reports vere
abstreacted for the NORY data base. (JNT)

<818>
Al-Skajied, 2., and J.6. Sheltoa, Oklshosa Stace
griversity, Departmest of Seolozy, Stillwater, oK

Sranins Poteatial of Sedisencary and Igueces
Rocks ix Sesterz and Sowthwestera Oklakosa. USSS
Circelar 753; Skort Papers of the US Seolagical
Servey Sraniua-Therine Symposisa, 1977, J.2.
Campbell (Zd.}, (pp- 61-62), 75 pp. (V977)

Sranies anosalies are presest ia Pecmian
terrigenocus clastic rocks asd Casbrian figueces
rocks In vesterz and sostiwvestera Oklahosa.
These anomnalies are knowa to occer in
siltstones of the Doxey Poramation, in the Pos®
Oak Conglomerate mear the Wickita Xoestaias,
asd in dikes within the ignecws cosplex of the
Uickitz Rowstains. A
carnotite-tyuyananite-bearing zome is
localized im the lover part of the Boxey
Pormation. This formatios is chacracterized by
altersating siltstones, seistoses, and shile.
The host rock is composed of highly resistive,
well stratified, pale-redldish-browa sasdy
siltstoae beds, 12-150 c» thick. Ssbergslar
to aagular gquartz >nd feldspar grains ace
cesented by secomdary gypise and calcite.
Ripple marks and sazll-scale crossbeddiag are
ne jor sedimeatary streuctucres and the
depositional envirosment of the Dozey is
isteryreted to te tidal-flat. Oracies occers
as spotty eacrestatioss asloaj bdeldicg plases,
as fillimgs of small fractures, awd as part of
the cesent im siltstoses. The mincralization
-appears to be spatially related to
grayish-green siltstone and also to the
secondary gypsen dissepisated in siltstoses
and £flling fracteres. The Post Oak
Conglonerate represeats the spperssst Persias
anit of a thick section of Pesmsylvanian and
Pernian arkosic amd carboaate detrites derived
fros the Bichits eplift. Tha coaglossrate
pear the sosntains ccasists of cobbles asd
boslders in & natrix of saadstose shich
displays may abrept lateral aad vectical
changes in qrain size. The Post Oak shows low
arasiws costents ranging fros 2 to 8 pps;
averagiag 2.3 ppa. The highest araniun values
are fosnd in sandstomes which are
characterized by a watcic of silt sad clay,
asd which occer issediately sosth of jranite
ostcrops. Uravies anosalies are also presea:
in & cosrse-graired, arkosic, channel
sandstone 20 ka sosth of the gramitic rocks of
the Wichita Bosstaisns. The average sraniss
content of several sassples is 60 ppm, however,
no sraniss miserals have bees identified.
Riebeckite segirime pegsacite dikes,
gesetically related to the peralkaline
Casbrian Crapite, concaia 80 to 100

sraniup. Plission tracks gshov that the scenies
is associsted with both ergirine-riebeckite
nid refractory simerals sech as zircon and
allasite, It is believed that ureni-ry in
thase Sikes is related to & late sramicva-rich
hydrotherssl stage vhich folloved ar ~.cly
saguacic phase. (387)
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<819>
Asdersoa, J.S., and B.Y. Ritchie, Utad
Constrectios amd Zising Ccmpary

arise from the high sorptioa capacity of the
naterials (again primarily dwe to
sonteorillonites) and poor sedimentation of

Solatiom Bisieg of Framiws. Americas EHining
Coagress Jostsal 58 (1):20-2€¢. (1568, Januvary)

En early 7960, Gtak Construction and Hinming
Co. started prodecing wraniua ore fros an
s2decground mime im Shirley Basin, Syosing.
Because the costly square-set sethod had to be
ased s the mining, ar investigation wvas
initiaved to detecmime what other productios
sethod coeld be used. The method selected for
stady was ia sits leach sining. The most
critical comnsideration in the solation sining
at Stirley Basin was the pattern geoserry.
saring the experisental phase, patterns were
sgsare or trisngewlar, with the prodaction well
iz the ceater. The a-&é was bounded by inflow
vells that wvere located irrespective of
reyional growndwater flow directios. During
th2 early period of operation, ritric acid was
ased as a leaching agemt. Rnalyses of arapiss
and aitrate recoveries for patterns asined
lerirg this phase indicated that solstion
Lossex vwere occurring and tkat there was
sabdstantial dilation inm the efflwent produceld.
Ia an atrtespt to correct these probless, a
complete cestudy wvas imitiated, and pattern
Zesign wes chancged. Thke carrent design is
based or rhe {act that incerflow hetween wells
in an sguifer havirg regional flow can bhe
cortrolled by varying inflow-effluent rates,
by 2istacce Letveen wells, and by aligning
wells at specific argles to the direction of
qronadeater flow. Pattern operztionm stares
wit: tke introductioz c¢f the leaching solation
to the cthree inflow vells., Sglfuric aciéd is
20v usel insteal of nitric acid. The
ararisw-bearing solutice prodeced from thke
prodaction wells is pusred into the recovery
plart shere two circuits, 2 continuvous

the viscous pulps. Ia addition, the materisls
are highly refractory to the leaching agents. -
The paper preseants experieace gaiwmed ip
solving the probless of processing these ores.
The following hasic routes were exploces: (1)
separation of the carbonaceous and loasy
cogposents: The orgaaic p t app $ to
be the main sctivity carrier. Processisg the
concestrated material spon separatios of the
inactive or less active loaa may mot osly
renove the thixotropic behavioer but also
substantially redace the cost of the ore
treatsent; (2) *liqeifying® the pulps or
preventing the thickening of the pslp by
addition of suitable agents; (3) joimt acid or
carbonate processing of the materials in
question with current ore types; (8) resoval
or suppression of thixotropic behavious by
therasal pretreataeat of the material; snd (5)
applicatios of the *acid csre’ method. The
first metkod appears to be the most effective,
but it presents comsiderable difficelties dme
to the extrese dispersion of the carbosaceoans
phase and further research is being carried
out., Hetkods 2 and 2 proved to be
enacceptable.  %ethod &, which includes
roasting at 300-800 degrees C, is now being
operated on an industrial scale. The final
aethod has also shown defimite advantages for
particalar deposits of high montmorillorice
contest material.

<B21>
Dare, ¥.L., Bureag of "ines, Denver, >0

Bining Mwthods and Costs - Continental Uranius,
Ircorporated, Continental Buaber ' tine, San Juan
County, Utak. Bgreas of Mines Information
Circolar 7801; 20 pp. (1957, Septesber)

ioa-exchange columr with twvo attendant
elgtion, or stripping colusns and a fixe.!
resir-bed colusn, extract the granius. “The
resin coloss is then stripped with a sixtare
of nitric acid, sodins nitrate, and sol!ruric
acid, the soiz*ior is purified, and ".e 0308
is precipitatel witk dclomitic lime or

sagresius slscry. The outstanling advantages
of the solaotion sining process are safety and

relatiw]y 1o oast. The principal
disadvantagqes of solation 2ining are the
deperndence nt permeadility and other
sacontrollable ground oonditions and the
2ifficelty of getting acceptable racovery in
saltiple ore horizoms. (I°7)

<820>

Ccivin, V., ard J. Prochazka, Fesearch and
Developwent Laboratory ¥o. 3 or the Oranics
fadgstry, Prague, Crechoslovakia

Processing Mraniam-Bearing naterials Containing
Ccoal and Losam. Procezsing of Low-Grade Uranium
Oras, Proceedings of Panel, Vieana, June 27 -
Jely 2, 1966. Interpatiomal Atosic Znergy
Agency, Vienna, (pp. R9-9%), 287 pp. (1947)

Asong the ores which are classified ax

lov-grade in the Csnr are sixtures of coal and
bentonitic loam of tertiarcy arigin, contalning

spproxisately 0.7 percent 7 and vith a
solstore content at tises wvell above 20-20
percent. The uranics is held sainly by the
cacbonaceaous cosponent. Conventional

processing of these saterials presents various

difficulties which are not easily ovarcome,
Ducing leschiny the pulp thickens and

frequently becomes pasty, due to the presence

of sontsorillonites. Purthec cosplications

The Continental Wo. ' mine is at the s>uth end
of the Big Indian mining district, San Jean
County, Utah. The zine is on 2 school section
owned by the State of Ttah and leased by
Cortirental Oranium, Inc. A 70,208-ton
urapium-vanadius ore deposit vas discovered as
a3 result of an exploratory drilling progras
cospleted in 195%. The ore bdoAy is elongated
along the east-vest strike of the %oss Back
mesber of the Triassic Chirle Porsation. It
is roeghly tabular in shape, but ircejular in
outline. It dips 8 to 10 degrees to the
soutli. The ofe occurs at the base of the Noss
Back, vithin 2 feet of the Permian Cutler
Pormation, The ore sined to 3ate haxg an
average thickress of about 7 feet. It ig
developed by a 250-foot slope and haslagevay
given vithir the ore stratus and mired by opern
stopi.g with rarndos pitllar sipport. The
height of the ore, its gentle 1ip, and the
strength of the overlying rock have persitted
use of trackless loading and haslage
equipment. (JATY



<e22>
Barnley, A.C., Canada Ceological Survey, Ottawa,
Oatario, Camada

Sev aad "eceat Reszlts froa the Camadian Urxapies
Peconnsissance Progras. US6S Circular 753; skext
Papers of the B85S Ceological Survey
Scanisa-Thorium snpsu-. 1977,
zd.), (pp- 63-6%), 7S pp. (39

The Geological Survey of Camada (€SO3 was
involved in developing nev methols of
exploratien for srasias threeghost the 1968°s
and is-prememtly iavolwed in an effort to
delineate all teqgiocas in Canada vhere the
crust contains an above necsal avesst of
scanius. The wranies mcomseisrsance preqrum
prisarily depenis upom sirborne gsams-ray
spectrosetry and regioml geockenixtry, but
other methols are not excluded if these serve
the objectives of the ogras. The objectives
of the sre (1) to provide the mimersl
isdustry with high guality recosmaissance data
to indicate those aress of Canadas shers there
is the greatest possibility of L£inding sev
stanien deposits, and 2) te provide
goversseat vith systeastic and matiomally
consisteat #ata to serwe as & base for scasiss
resourcs appraisal. The pragras is expected
to continee at least estil 1985. Adirborne
qamsa-ray spectrometry iIs primarily sndertskes
over relatively flat areas vhere there is some
tock ocutcrop and generally thia overburdes.
Regional geochesistry is the only sethod being
used at preseat ia poumtizincus aress, dewt it
is sls0 Deing used ia farts of the country
sith exteasive overburden and im areas
considered particelarly favorable for erasiss
occerrence. (JaT)

J.i. Canpbell

<823>
DPickinson, K.A., USGCS, Depver, CO

Uraniem and Thoriss Yistcibetion im Continental
Tertiary Rocks of the Cook Inlet Basin ard Sose
Ad jacest Areas, Alaska. ©SGS Citcelar 753; short
Papars of the 0S5 Geological Sarvey -
oranfiem—-Thor fun Sysposien, 1977, J.A. Canpbell
(2d.), (pp- 70-723, 75 pp. (1977

The Cook Inlet Basis avea of ilasks contains a
large thickaess of cos tinental sedimentary
rocks containiag carbomaceous aaterfal that
cosld act as host rocks for wranies deposits
and serroending the sres are ssitable sraniwm
source rocks In the form of gramite and teff.
i study vas condected coscermiag the
distribetion of sranius in the potemtial host
rocks to see if the sraniem has Deen mobilized
by 2issoletion, tramnspcrted, and redeposited.
A total of S7 samples of the potential host
cocks were sanpled with tie wranius and
thorivs being detersined by the
delarved-nectron sethod of snalysis. The
eranive and thories contents found in the
coatinental sedisentary rocks of the Cook
Inlet vere very wajifora. The wranise coateat
ave aged abowt 2.8 pps and the range was f[ros
0.5 to 5.3 ppa. The TWU ratio averaged 2.3:
lov whea cospacted to the gemeral terrestrial
cock catio of 3-%, and low whe: cospared to
sany oxidized nonsarine sedisentary rocks that
characteristically have ratios of sore than 7.
The lov uraniom content snd the lov THh/U

ratio found in the Tertiscy sedisentary rocks
of the Cook Inlet ares may indicate that
geachesical conditions have not been favorable
for the foraation of epigenetic uranive
deposits, but it is jeportant to note that the
sasples collected and analyzed for this report
say not sdequately represant the large ssount
of potential host rocks. (JAT)
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<uze>
encan, 95.¥., ard A. Breyzesteyn, Britiss
Colunbis Bessarch

eicrodiolojical Leackizng of Jcasies. UFev Nexico
State Pureas of Bises asd Biser:l Resoerces
Circelar 118; Selected Mipers froe 1970 Srasiea
Sysposiiy at Socrcro, Sev Sexics, P.J. Rosas :ad
I-:._' Baker, Jr., Cospilexs, (pp- 55-61), 61 pp.
(197y)

In the Flliet Lake amtez, wrasniss occwrs
prisacrily in the sineralized foces of
eraninite and brazmetrite. Acid siae vaters
coutaining sigmificamt levels of soledble
waniss werw deteraised to also comtain the
froa- and salfide-oxilizing becteria,
THIOBACILLES FEREROOXNIPASS. The predection
rates for the sise vere cyclic dee to tke
bacterial leachimg beiag favored by the
seistsre-lades air of susser and Inhibited by
the loss of soisture dering the wviater sosths.
The enhancesent of bactexial activity wvas
detersined to be promoted by microbiological
oxidation of ferrees irom aad pyrite. Emergy
reieased dsxing these oxidatism steps is esed
for grovth by the bacteriss. The leachiag
ares should be daap, vithia the pR tamge of 2
te 3, adeguately vestilatad, phosphate and
asmoniss sslfate available tc the bacteria,
and the tesperatere at abost 35 degrees C.
Prodective on the cemsercial scale choeld te
iscteased wvhere stopes mmet these
reqsirenents. {(PAS)
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2L Shazly, E.%., 5.%.7. T] Razek, and I.8. Zayed,
OLS itosfic Teerq; Zstablishment, Cairo, Tnited
Azalb ®epublic

teaching Pxperimeats on Jmaniferoes Shales and
Sagistoaes fros Qatrani, Westerr Jesert, Gaited
Arad Bepedlic. (V974

The Qatrani wrasiferous shales are
chacacterized by tie presesce of clays,
pacticslarly sontavcilloaite associated with
dolosite and calcite, gypsua, hevatice and
goethite, husic ocgamic sattec, quartz sand,
aative sZufer, some feldspers altered to
sericite, soleble salts amd other mimor

=i erals, 21l fs varialtle asosats. Leachiag
experissats were carriel ost ox 3 shale with 2
scanius conteat of 280 ppa. Physical sethods
of concertration, iancleling sieving, magmetic
sepacation, heavy-liqeil separatios, tablisg,
and flotation failed tc saske fractions with a
higher wranisa conteat than the original
shale. DBirect alkaline leacking sas aot
peomising owving ¢ the high consemption of
sodies cartonste dua tc the presence of gypses
and orgamic satter: also sramises extractios
iz not possitle in this medise, and sodic
decompositios was not feasible 43¢ to the
decomposi tios of sraniss. It vas fousd that
the recovery of srasnies cowld e effer ted
throsgh methyl alcohol precipitatioc «?
arzziaz and saiiea selfate, regizsolvimg it a
sininey of water followed by sodic
decoaposition with goda. Direct acid leacting
vas not prosising tecawse of the bhigh acid
coaseaftion cassed by the absedance of
cacrbonstes and the presence of ofgaric satter.
The acid process was iwrroved by roasting
follovwed By slakiaqg ané then leachi~y wiceh
selfarfc acid and sitimately recovering
sranins by anion-exchange resin IPE 359, Tke
red ferregineous sasdstone of Jua’rasi is
constiteted of geartz mnd with kematite azd
goethite agsocisted sith 3 small ascamt of
Jolomite. EZxperizmests carried aost o3 a
saadstone cortsining 264 pps ecamiaes indicated
that sranfius leachicg is caialy connected sith
the dissolstion of the iroc oxides.
Sydrochloric acid was foamd 0 Be the hest
acfd for leaching, while tie addition of an
oxidant (3aN2) vas aecessqry focr the process.
(Asth) (J3?)

<li£)

Pisher, J.P., 8io Algos Bines Lisited, Research
and Development Departsent, %iniag Division,
rlliot Lake, Ontaris», Canala

Bacterial Leacking of Ellio% Lake Oraniss Ore.
Casadian Hining and Setallurgical %wlletin
59 (689) :588-592,. (1966, Octoher)

The srasiow mines in the Blgoma District ia
the ares of Plliot Lake, Omtario, coatsin ore
of the pebble congloserante type., The wraniwm
sinecalization, slong vith 8 to 6 perceat
selfides, occsr i the satrix iatnrstitial to
the pebbles. Ia 1959, it was foend that the
pR of the sine vaters ia some of the sines ms
decreasing and decoming sore acidic with tiee.
As the pR of the waters became nore scidic,
the srasins costent of the waters incressed.
The general tresd was that the pH of the sine
vaters vould slowvly decresse to abost 8.5 over
8 poriod of 8 to 6 yesrs. The decrfease fa pi
wvould thes drop suddealy to about 2.9 is &
satter of soaths., Is 1967, a research prograe
was beges to detersine the cause of the
increased scidity of the sine vaters, and it
vas foend that the bacteriss, TRIOBACILLOS
FERROOXIDANS, vas the casuse of the decrease in
. TRIOBACILLUS PERROOXIDANS has the
property of profucing ferric iron, which

12

causad the sine saters to bdecose exidizing,
allovicyg the hexavrleat scaniss to bhe 3xidized
and theredby mking rt cospletely solwble in
the sulfecic acid vhick is Cocsed fros the
teaction betveen the oxidizing mine water axd
the sxlfides preseat ia cthe ore. In August,
1%68, following the shet dows of 3%io Algoa
Rizes Lisited coavextional mianing anl silling
systes at the BHillikea wine, & resenrch
ptogtas vas bages to eva.sate the practicality
of leaching sramism via bacterial actisa. 1
series of drill Geles were divected through
the partizg wall of the Yillikes wize and the
Lacmor eize, shich had been previessly shet
down. The bacterial activity is the sines
resglted in a2 coating of basic ferric sulplate
ox the rocks in the sine. %igh pressace hoses
vere wsed te reaove the .Jatisg and free the
seleble sraniss. A€tzc vashing the stopes, 2
S0 pouad bag of hacteriwm astcient knowm as W
sas spread on the stcpe floor. After V60
days, the 9K setrieat vax foesd to give an 86
percemt §3108 extractien rate cespared te a €6
percest rate vhen e sstrieat vas ssed. The
astrient vas spresd at abost 3 grass per
square foot of stope flooc agea. Jver &
period of § year, 127,800 voseds of sranius H
vere recovered frow the endecyroend werkings .
of the Billikea aine by the sse of becterial
leaching. Thke over—all grade of the water -
being pusped te the ssrface wmas 0.13S 371, or .
+25 pounds per 1000 qalleas of water trsated.
During che operation, it was giscovered that
the Dacterism regquires at least a tesperature
of 18 2egrees T to oltals good resslits.
purisg the wister of 1968-65, the sndergrownd
rock tempecatsres in parcs of the Hilliken
mine dropped to 18 degrees C and this decrease
ia tesperature redsced bacterial sctizity by
30 to 80 percent shen cempared td> the sasser
activity. (JET)

<arn
Geotrge, D.%., and J.R. Boss, Salt Lake City
Eetallergy Research Center, Salt Lgke Tity, OF

Recovery of Uranius fros Urasies Biace Saters and
Copper Ore Leaching Soletioms. Processiag of
Lov-Grade Uraniss Ores, Procsedings of s Panel,
Viemna, Jeme 27 - July ¥, 1966. Isteraationsl
Atomic Eaergy Agency, Vieaas, (pp. 227-238), 287
PP (V1967)

Vaters psaped fros sranise sines is Wev Bexico
are pcocessed by ion exchange to recover
scanjins. Production is approximatsly 200 )b
6308/day fros vaters contaisizg 5 too 15 pps
U308. Recoveries range fros 80 to %0 percest.
Processing plaats are described. COranise hes
beea fosnd in the solstions reselting fros the
leaching of copper-benring waste rock at sost
of the major copper siaes in the westers
Orited States. These soletioss, which sre
processed on a very latge scile for cecovery
of copper, contain 2 to 12 ppe U308.
Currently, sranius is not being recovered, but
a potential pcodection of ep to 6000 1b
0308/4ay is iadicated. Ios exchange snd
solvent extractios research studies are
described. (Asth) -
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Creth, F.A., The Celerade Corporatisn, BPeaver, 20O

Vay Sapistene Srasies Depasit is the Battle

Spriag Pecmatien, Lest SelMie-tresa Bowmatais
Ares, Sweetvater Cowmty, Uycaing. Syesing
Sapistone, R.1I. Esyert (E4.), Preoceedings of the
22¢h Pield Cenference, T9W. Uyemisng Ceologicsl
l:-chtf-. Casper, BY, (- 9123, 292 pp.
(9

In 1969 the Celexade Carpecation undesteck o
drilling project of srmien leases and claiss
covering 25,000 acres fa the lest
Soldjier-Crees Bowatzia area, Sweetwater
County, Colozade.- is & result, wraniss wss
wl-uolmxmdthl-tth

spring formation, a Tertiscy uait ceasisting

of sanistess, conglenente and shale. The
eccerrence of the Lest Sellier wranies deposit
fs isitially refated te the lithofacies

supergenely
distributed sad/er enrichel is their presmmt
positions. The site of sinerzlization appears
t» be coatzrelled by exilation, stratigmphy,
sl stiuctere. @BF) .

<8 29>
Calnoad, R.J., and S.2. Vindias, SSEPA, Office of
Sadistion Programs, Washimgtem, BC

Badjesctivity Digtrilmtion in Phosphate Predects,
Sy-Predects, - fleeats, and Uastes.
ORP/CSP-T5-3; 32 pp. (1975, Asqust)-

Sasples of phosphate ores, prodects,
by-predeces, eftlueats, and sastes fros
several sines, wet process phospheric acid
plasts, aad electric furaace facilities
throwghout the sesthern US vere anslyzed for
9, 2a 226, and Th. BRa 226 analyses wvere
pocforsed usiag the Rn emanation method; ¥ and
Th wete detected by algha spectroscopy after
ion exchange conceatratios asd
coprecipitation. Oaly data fros "lecida are
presestly available; amlysis of marketable
cock shewed B2 pCi/g R8s 226, 81 pCi/g © 238,
1.9 pCisg ® 235, 81 pCl/qg W 238, 2 oCi/g TR
227, 0.6V pCi/g Th 228, 82.3 Ci/9 Th 230, and
0.88 pCi/g Th 232; sliems contained 85, 82,
2.6, B8, 2.3, 1.2, 88, and 1.% pCisg,
respectively; sand teilings has 7.5 pCi/zg Ra
226, 5.2 pcisg W 238, 0.38 pCi/g ® 23S, and
S.3pCi/g & 239. Approxisately 60 percent of
the activity exctracted is Plorida phosphate
mining ressins as waste products after
beneficiation; removal of suspended solids
fros the heavy slise before efflment discharge
renoves 92-99.% pexcent of the Pa in the
slises. Analyses of effleests fros seven miae
and bemeficistion plants found no ?s 226
discharge greuter than 2.0 pCi/l. In wet
process phosphoric acid prodection most of the
Ra 226 remalins with the phosphogypsus
by-prodect, vhile mest of the ¥ and asch of
the Th enter soletion and sre transferred to
the phosphoric scid prolect, Liwe
sestrslizaticn of effiwwnts vas (ousndéd o be
very effective in revoving Ba 226, U, and Th
230. In the electric fermace process, wsost of
the Te 226 is retained in the calcive silicate
slag; this way not be tree of other
cadionuclides, such as Po 210, that may be

23

(1.

velatilized in the furnace. Increased
eupiasis on assessiasg the petestial ispact of
gypcan asl =lag by-pmadects is receonvesded.
The radisactivity cescentratiors ia taw
mtetials, prodects, vastss, by—prodects, and
efflusats dstailed is this paper should emble
siditional work to aelel sigration patiways of
these radieamclides in the esvirosaent sad to
estinate fedivideal and everall pepalation
ispacts. (LK}

<«

Eathkasay, I.-B., Ksasas Geelegical Secrvey,
Lawresce, kS

Iaterpretation of Sranien Contest of Croesi Gater
is Vest-Central Kzasas. USCS Circslar 753; Short
Papecs of the §S Geelegical Servey
trasien-Thecrion Synpesiem, 1977, J.iA. Caspdell
mid.), (rp- 6566, 75 W (V9))

7he uzanias costent of gqround vater osllected
fros 239 puwnping irvigation wells mas
deternined by XI-tay flwetescesce. Creesd
vater frea these wells was decived from (7)
the Ogallala Vecastiem (Yertiscy), (D
sndifforentiated Tertiacry (Ogullala) sad
guaterwary seqgeeaces, asd (3) Quatersary
slluvial sedisests along the irkassas River ia
the west-ceatral area of Eassas. The bedreck
foruations frea nerth te sevth {Ziecre Shale
to Dakots Sanistene) increase in aje fros Late
te Eacly Cretaceoss. The watec table slopes
regionally froa west to esst, amnd the vater
vazies fros an alkal ise escth-bicacbomate type
te an alkalise earth-salfste type. Oraniss

trations rasged froe 2-172 ppb, with a
mesn of 18 ppb. The areal distribetion of
vaters vith uraniuas levels above 23 ppd sas
closely related to & merth-sosth-treading
topographic depressien (Scott-Pinaey
depression ansd Scott Basin) that is also
reflected is bedrock comtrecs, amd to portioss
of tke Arkassss Biver valley. These areas
coatafc salire s0ils and shallow water tables,
and wssally exhibit sslfate-type grownd vater
and bigher total dissolved solids contert. Im
the 3cott Sasin area the aigher total
dizsolved solids lavel in the groeald water
appesrs to be related to leacking of soleble
sslts from the sofls ia the basin arex. UWater
fros the sandy aress sosth of the idrkassas
fiver axhibits lov staniss levels. Several
sajor chemical species and the total dissolved
solids is the growad vater shov 3 positive
coccelation vith scanice, vhich saggest the
higher wuranies valees ocbservel say reselt fros
an increase? salt loadiag of soils and grosnd
sater in acreas of shallov vater tables.
Coxrection for cossom corcelation wich total
2issolved solids is foend to redece greatly
the nesber of varisbles exhibitiang a
significant correlacion with sranies (3i22, 7,
Sc, and Bg). O\ cospacison of sraniss coatesnt
with total dissolved soliis seggested that
vatec £Toe the Scott Basin, some Of the spland
drainage aress, acd the northers half of the
Scott-rPisney dapression ex’ibit s Aiguer
vcanius-to-total-dissolved-solids ratis> than
vater fros the sosthern half of the depression
and the sllevion of the Actkansas River valley.
This compacrison also sseggest that vaters
baving two differeat cospositfons, both vithk
relatively high wranios contents, ezist in the
stes. The relatively high utenius conteat of
groend vater frow this sces saggesied that &
regional smonaly exists for the aguifer and
related systess in the Ogallala. Saoch an
anossly say resolt froe lesching and
dissolutiona of volcanic ash frund ia the
0gallola that contsins sbout & pps uraniea.
n?)
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gavstiis, 0. L., G 2. "ullez, P-B. levy, amd J.°.
Senaunit, Brockhaves Jatiomal Laboratory, Wptoe,
¥Y; Yew Bexico State Burem of Bines and Ziseral
Sesoerces, Sococre, N

Thersoleminescence of Sramiwe Zost Bocks fa
ssbrosia lake kpea. 2APC Wglletim 63 (%) -609.
¢1979, april)

Zxposure to raliation dering the formatiom ov
redistribetios of sraniss ore deposits is
expectad to affect the thermoluxizescence (TL)
preperties of the hest tock. Por exasple, 1T
stesereseats on seaples froe s traverse of a
- Fyosizy roll-type Zeposit display the
folleviag inteasity-versus-distaunce pattern.
Stacrting from bacren oxidized greecd the
istensity iscreases graluslly with decreasing
distasce to ore, is extresely higqh in ore, aad
drops abruptly sith distamce .fa redeced grownd
to a level substastially belos that s
oxidized ¢rosnd. This pstteca is ia acter?
with curTest Ahypotheses coucerning the genesis
3f this type of deposit. Erasureseats of both
- matersl asd artifficial YL sade en gwert:z
separates frew drill ceces and sanples
collected madergronad ia the Ssbrosia lake
ages, becasse of the imensity and strectere
of theicr respective glow cerwves, persit
discrisinstion asong axidized ¢reusd, redeced
qrownd, and simerzliized areas. 1Ia aldditiom,
sasples £roe oxidized srousd sheow TL
{stensities an? glos-cwve characteristics
tkat have been cocrelated with strectenl
Ceateres that controllel the cedistribeution of
ore. MAlthough the data shov sose statistical
vatiation, the geseral!
fntensity-verses-distance patters has been
observed iz many cases. All currestly
availabie ressits ssggest that TL can de
develcped into 2 viadle tool for sraniss
explotation.

3>
Reide, 2.1., ". Paschke, K. Fagener, zad 3. ald,
fernforchiagsenlage Jelich GadbR, Jslich, Germamy

#atcix of Cultivedle Rutants of Single - Celled
Steen Algaw axd Process fcxr Obesialpg Sranies by
this Jatcix. ORSL-tr-8228; 2 pp-; Gersan Pederal
Repedlic Patent DT-23-85-83o-Al. (1975

A technigie s proposed for the extraction of
stanises Crom seavater ty mwtated snicellelar
qTteen slgse. The matants are forsed by
irradistfor greem 2lgae vith abouwt 50 k% of
x-rays and cgltering thes o a metrient
sebgtrate enriched in 8, “urviving colonies
are coltivated ferther iz _he wsual way, and
strains particularly seited to S-eacrficheent’
ate selected. 1 sassive cultere is placed in
s filter cage vith at legst tvo mlls »=de of
sieves persesble to seavater bBet aot to the
algae. This (ilter cags my be placed 30 that
wvater is swept chrough it by tidal action.
Fick an slgal cell size of 50-100 ¢ and »
sieve nore size ssch that total
cross-sectionsl ares of the satrix is 100
sqeate sile, a flov rate of 10(Rs4) toas of
sesvater per day shosld be attainsble. 0 is
tesoved froe the matrix by tribetyl phosphate
extraction. (LKW

<833>
mill, J.P., Texas %ailrosd Comnission, Aestia, TX

fesponsibilities of Texas Pallroad Cossission for
orenias Tining Persdant to Serface fining and
ferlirsation Act of 1975, AAPG Bulletan
63¢3):866. (1979, March)

fhe Texas Surface Rinim and Peclasation Act

vas esacted on Jeme 23, W75, with the
exrptessed inteat of myqulatisg tke sscface
aining of coal and ctanion asd activities
associated wvith 3 secface sising operatiea.
The Bailvead Cosnizsies of Temas has certais
respeusidlities prsmat te this legisliatien,
although seae types of activities are sot
agfected by this lavw. (heth)

<83e> .
Eeang, U.%., Texas L £ 8§ Univecsity, College -
Station, TX

Scraniss Deposits of Texas Cuif Coustal Plain -
Tread, Explocatiss, and Predacties. aarc
Sulletia §3{3):%70. (19719, Barch)

Sranise in the Texas Gulf ceastzl pleis oc(xs
prisarily is tvo types of deposits: (1) ix
sasdstene-type deposits of Goliad, Oekville,
Catahouls, PFrie, and eppexr Jackson, asnd (2) ia
Tertiary Silcex, Yegus-Jacksen, asd wpper
Jackses liganite. Total petestial resserces of
sranine in the coastal plain have heen
estinated te be shout 0.25 willies tams,
raaking third iz the Inited States. Asalyses
of several thossand saeples [tem the cesstal
plais show the follovieg results. (0. I»
the sanistene-type deposits, wrasnise is both
rell type sad sesroll type. Host arasius
coacentrates ace is vedsced oces. Urasiws is
clesely associated with la} ligmita o
dissesinated orqanic satter, (b) clays,
particelarly sssctite, {¢) zTedlites,
particelarly with cl iseptilolite, and [d)
carbanate rocks and calcite. UOranies sisernls
preseat are sraaisfte, coffinite, carmotite.
Adsorption of sranius by clays is largely
dependeat on pi. (I). In lignite, the
coucemtcat ioe of scanise decteases with
quolegic age. Uraniwm is generally
coucentrated at the contacts >f lignite seass
with sandstoses or sheles cather than is the
aiddle of the seas. Recovecry of sranius kas
bees efither by surface or in-sits mising.
Nowevec, developaent of fin-site leaching has
gained new ispetus Decause of the waique
situation of soeth Texas sramism deposits.
Peselts of laboratory tests shovw that
hydrochloric acid fis the post effective
solveat to recover sianies fros either
oxfidized or redsced nadstome-type ore
deposits, and fros ligsite without the
addition of oxflant (e.g., E2I2). (Aeth)

<835>
felly, T.¥., 8.L. Liak, and N.R. Schipper,
Geohvirology Associstes, Inc., Albsquecqee, SR

Effects of Uraniss Nining os Grovsdwater in
Asbrosia Lake Ares, Fev Nexico. AAPG Belletin
62(8):6%0. (1979, Apxil)

The principal ore-bearing xone in the Asbrosis
Lake area of the Crams wranies district is
the Vestwmter Canyos Nesber of the Nocrison
Toruation of Jutassic sge. ThizZ is also one
of the sajor artesisn aquiferr in the region.
Significant declises in the potentiomecric
head vithin the ageifer bave baen cecorded,
and digital modeling shovs that declises may
locally approsch 3,000 £t {300 =) in the
vicinity of & sine. Loss of potentiosetr..
hend in the Festvater Canyon Sesher has
resslted in the intecforsstional sigration of
grogndvater slong fault zones fros overlyieg
aquifers of Cretaceons age. This has resslted
in local deteriorstics in chesical gualfity of
the grosndwatecr. {Aeth)



JaRpIH IBDUSTRY

<a36>
Eenmedy, R.E., Atosic Emeryy Cosaissios,
sashington, BC

Secovery of Uranies from Iov-Grade Sandstome Cres
asd Phesphate 3ock. Processiag of Low-Grude
scanien Ores, Pioceedings of a Punel, Viensa,
Jene 27 ~ July ¥, 1966. Intermatiomal Atosic
my“_" Agency, Viemma, (pk 216-22€), 207 pp.
« :

Conpercisl-scale exper fonce ia the United
States in the recovery of s-aaies fros
lov~grade seowrces is discessed. The majeority
of the sranism recevery operations have Deen
coadeucted by operatexrs of wranius sills as an
alternative to processing sorsal-grade ores.
The epetations kave gemrally been lisited to
the trestusut of lov—gade saterials generated
ia the course of mining msrmml-grade ores. In
. sese circesstansces sech saterials caa be
“treated by sisplified rocedures as a»
a%tractive sesrce of adlitionsl predaction.
The experience guined iIn wanise recovery
frous phesphate rock ix trested in sowe
‘detail.  The land pebble phosphate rock of
cuntral Flerida generally coataiss abost 0.0f¢
to 0.92 pexcent $308. Phile no wranies is
being recevered fros this sosrce at the
pregent tise, it d0es represemt s sigmificaat
potestiz] sowcs of by-profect smaxius
peoduction becasse of the large toamages being
sised. (Anth) (T

<37
Larsoa, ¥.C., Sureas of Yines, Tevim Cities, WB

Granive IN SITY Lesch Hining in the OUnfited
sStates. Bereas of Hiznes Informatfiom Circelar
STY7; €8 pp. (VOTT)

R broad overviev o” this relatively new mining
techpology is given, and the purpose of the
ceport is as a reference soerce for
inforsation on IN SITU leaching. 1 list of IS
SITY leaching publicatijons is incleded as wvell
as enginsering data tatles for alaost all of
the sctive pilot-scale and comsercizl sranjies
I¥ SITU leachiag operators. Additiossl
faformation is given that discusses the
curreat Ssureaw of Bines ersnive 15 SITO
lsacking research progmas. (JBT)

™is teport costainos 259 pefereaces comcermiag I¥N
SITV leack aising.

38>
Larson, ¥.C., Bsreas of Nines, Tvia Cities, BB

Sraniem In-Site Lesch Himing - 4 Thicd
Alteraative. AAPGC Belletis 63(3):885. (1979,
Rsrch)

Oranivs in-site leach mining, vhex vsed ax 2
single cossercial sining msthod, represests a
techuologic breskthroegh with which ssny
people are not fesiliar. 1In the lsst 5 yesrs,
plut-lntdm capacities for sranjes in-site
leach sining have incrensed spproxisately
12-fold, There are 8Ov at least sever vestern
states vhich have sctivitiss of some type
regarding eranive in-site lesching. (Aeth)

<839>
Lepicov, A.P,, State Committes for the
utilization of Atosic Emergy, Rogcow, USSR

Usderground Leackiag - 3 Sethod for the Ecomosic
Extcaction of Oranies fros Lov-Grade Ores.
processing of Lov-Grade OUranioe Ores, Proceedings
of & Yanel, Viensa, June 27 - July 1. 1966,
Intecnstional Atowic Energy igency, Vienna, (pp.

<u36>

210-215), 287 pp. (1967

The seathod of wadergroesd lLeaching of uramius
ores has a munber of advantages over
extractioca followed by processiang of the ores
iz factories. It has bees st3died in twe
types of deposits, occerring im rock masses
and sandy shales. Research tecknigees were
worked owt accordiagly for the leachiag of
sranisse fros large-graised ore (-200 ap) amd
froms layers is materal stratification.
Special sodels were coastrected persittiag che
sinulation of endergrossd leaching conditioes.
The recsults ohtained sere checked in field

~ conditions on experissatal plots and

- eyperiseatasl wodergrosad blocks. Tho
investigations deaocmstrated the practicability
of the process of sadecqroemd leaching of
sranise from certais ores aand sade it possible
to work ost flov-sheets and rostines for as

. industrial . isforsatios aboet which is

. given im the paper- (Awth)

<R
Rashbir, D.S., Vesteram luchar Inc.,
Betallergical asd Chemical Departaezt, Jeffrey

_ City, WY

Reap Leaching of Lov Grade Uraries dce. Biaing
Congress Josrmal 50(12) :50-58. (1968, Deceaber)

Tvo basic heap leaching sethods are wsed by
Westerr Weclear, Incorporated for extractiang
nranism from lov grade oces. They are
referred to as coavenmtional (straight
gqravitatiomal Zowa-flos throegh an opex pile)
and percolation (costrolled flow, both upward
asd downward, throegh s contsimed pretreated
pile} leaching. The comventiomal heap
leaching nethod consists of applying dilote
selfuric acid solations to open o- exposed
piles of lov grale sranius ore, and recoveriang
the leach solstions. At the Gas Hills, the
9308 recovery vas 89.2 percent. The
percolation leaching method involves leaching
crushel ore fan a tank specially constrected
for that perpose. This process has a 91.8
percent recovery rate. Both leaching
processes allov the large asoents of waste ore
belovw the afine cut-off grade to be
econosically processed. (JAT)

<88 1>
Batthevs, D.C., Mnaconda Company

Sydrosetallurgical Aspects of Hisersl
txploration. FWew Hexico State Bareas of Rines
a3d Bineral Resoswrces Circelar 118; Selected
Papers from 1970 Sramism Symposiss at Socorto,
Sev Sexico, R.J. Rosas sad D.R. Baker, Jr.,
Coapilers, (pp. 1-2), 61 3p. (197V)

fAydrosatallergy say incorporste ssch
prepacational proced ores as boring into a
sineral deposit for in site leschisg, blasting
or tipping for heap lesching, crushing for vac
leaching, and grimding for agitation leaching.
Uranien deposits Setersined to be

uneconomical to process aust be analyzed by
hydrosetal lurgical processes. Exploration
sust give due consideration to proposed sining
nethods in regard to selectivity and/or
separation of the ores into setailorgical
istervals snd provide asple sasples for the
setallargist to blend and composite to
sisulate potential »ill feeds. (PAG)
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<882>

URAFIVE IPDUSTRY

<>

Saysilles, J.B., L. L. Biclols, and B.C. Seidel,
Bureaw of Nimes, Waskimgtom, DC

Extracting Grasisw froa » Syosing Sranite.
Buteas of Rimes Beport of Iavestigations 8219; 15
. (19T

A possible future soerce of ursniuem is
granitic material. The Burexu of Hizes, ia as
effort to explore the geseral leaching
characteristics of sech poteatial resources,
leached sasples of Wyoming grasite that
coatained 0.06 to 0-12 perceat BW8.
Coavesntional scid leaching extcacted 93
perceat of the wraniue in 18 hours. The
amownt of required acil addition vas SO to 100
pounds of H2SON per tom of ore, aad the
oxidast addition wvas 3 pownds of WaClO3 per
ton of ore. The acid consenmption contimees
after saxiszas wranieas recovery has bees
reached; “his effect may cosplicate keap or in
situ lesching with acigic solutions. Some
variatioa in reageat reguiremests wvas soted
betweea the tvo ore sasples. Coaveational
carbonste leacking with stromg soletiocas at 65
€ extracted 9% percent of the uwranius

in 28 hours. These gramitic ssterials also
shoved zome respoase to dilste carbonate
solutions, and the reselts suggest that the

.- material uay be chesically anendadle to heap

'~ or in sits leschkiang vith dilute carbonate
solutions. {Awth) (JOT)

<883>

ScCreedy, B.H., V.7. Harcrison, and ¥W.A. Cov,
Cansda Departaent of Ppergy, Bimes and Resources,
Nines Braanch, Extraction fetallargy Division,
attava, Ontario, Canada

i Proposed %ethod, Using PTacteria, for the
Contimeons Leaching of a Oranius Ore. Canadian
Biniag and metallurgical Pulletin
62(682) : 135-180. (1969, Pebruary)

B semi-continuous bench-scale,
countercurrent-decantation systes, in vhich
the ore vas soved cosntercurreptly to the tlow
of leaching solstion, was used to conduct
acid-leaching tests on uraniss ore vith the
aid of bascteriz. The method, vhich involved a
lov degree of agitation, was successfully
applied to extract uranius in practical
amgunts snd at practical rates. The aciditry
of the leaching solution was the main variable
investigated in the bench scale tests dome in
the Rines Branch. Ovecr 90 percent of the
sranius vas extracted in a siz-stage systes.
The results suggest that this technique could
be spplied ip the utilization of bacterial
oxidation and leaching as a sethod for
treating tlljiot Lake uranice ore. (Auth)

<angy
Yertie, J.B., Jr., USGS, Reston, YA

Wonazite Placers in the Southeastern Atlantic
States. USGS Bolletin 1390; 81 pp. (1975)

?lacer sining for sonazite in Worth and South
Carolina daring the periods 1637-1°11 and
1915-1917 vas done on small deposits in the
herdwaters of streass that drafned
sonszite-bearing rocks. Exploration vas
andertaken in 1951-1958 by the USGS and the US
Buresas of fines vith the objective of finding
larger ore bodies of suitable grade downstrean
that vould varrant large-scale mining. Such
deposits have not besn found and the
explanation for the lack of Jeposits is that a
high percentage of alluvial monazite moves
continsously dovnstreas onless it can be held
in the interstices of gravel heds. Becsuse

veatheriag of sost casmoan crystalline rocks ina
the Sontheast geaerally yields osly sand,
silt, and clay, alluvial sedisents coatains
only spacrse gravel deposits. The part of the
Coastal Plaia sost likely to have detrital
mopazite froa the belts of morazite-beariag
crystalline rocks in the Piedsoat lie ia the
state of virgiaia, Worth Carolima, Sosth
Carolima, Georgia, amd Plorida. The
fornations of the Coastal Plaia raage in age
froa Cretacecus to Bolocene. Distimct
Pleistocene terraces are preseat. The
occuttence 3f sonazite is the ssdimestary
forsations of the Coastal Plaia is econosic
gquantities is comsidered walikely, bst
recoscentrations of sach deposits by local
streass say yield vworkable placer deposits. &
fluvial deposit ia Rikea Couaty, S.C. is cited
and described as an example of this process.
Pleistocene terraces, vhose wpper lisits park
anciest shorelines have been correlated with
several iaterglaciationS of the Pleistocese
Epoch, aad conditiocas of weathsring, erosion,
transportatios, and depositios-of these
sedisents were sore favorable for the
accunulation of heavy simerals thaa is
Eoloceae time. Becasse of this, the largest
voluae of heavy simerals will be found ia
terrace deposits, rather tham alomg preseat
beaches. Homazite is also geaerally
distributed in all the litvoral deposits of
Plorida, bet the content is too lov to praduce
sonazite placers. Placers of ilmenite,
retile, and zircoa, howewer, are mined, and at
tvo of the four operating plants, monazite is
prodeced as a by-prodsct. (JAT)

US>
¥elson-Foore, J.L., D.B. Collins, amd A.L.
Hornbaker, Colorado Geological Survey, Denver, CO

Radioactive Bineral Occurrences of Coloradd and
Bibliography. Colorado Geological Survey
Bulletin 80;: GJIBX-5(79) ; 1058 pp. (1978)

The tvo-part report provides and essentially
coaplete listing of radioactive occurrences in
Colorado, with a cosprebeasive bibliography
and bibliographic cross-indexes. Part | lists
approximately 3000 knova radioactive
occurrences vith their locations and brief
accounts of the geology, mineralogy,
radioactivity, host rock, production data, and
sosrce of data for each. The occerrences are
classified DY host rocks and plotted on MSGS 1
degree x 2 degree topographic quadrangle saps
with & special 1:100,000-scale base aap for
the Uravan msineral belt. Part 2 contains the
bibliograpby of approximately 2500 citations
on radioactive aineral occurrences inm the
state, wita cross-indexes by Cosaty, host
rock, and the special categories of "rront
Range”, "Colorado Plateau”, and "thoriua”.

The ters “occurrence” as used in this report
is defined as any site vhere the concentration
of uranius or thoriss is at least 0.01 percent
of vhere the range of radioactivity is greater
than tvice the background radioactivity. All
citations and occorrence data are stored on
cosputer diskettes for easy retrievsl,
correction, and updating. The 0S Geological
Sorvey and the US Depsrteent of Energy
provided the largest volumes of both
bibliographic and occurrence 3ata. Additional
sources fincladed private sining and
exploration companies working in Colorado,
State agencies, and vacious published and
unpublished reports. (Auth) (PAG)
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<BRE> .
Riese, A.C., and C.J. Popp, Yevw Hexico Iastitute
of lising and Techmology, Socdorre, B8

Application of Solutioa-Bineral Equilibrius
Chenistry to Solstiom Riniag of Jramism Ores.
ARPG Belletim 63(8):6%93. (1979, april)

Sodern wethods of solaution sining are
typically accompsnied ty qains and losses of
mass via reageat coasusption by rock-foraing
sinerals and subsequent clay-sineral
forsation. A systeaic approact to alleviation
of such probleas favolwes the applicatios of
leach solstions vhich are is eguilibriws with
the host rock siserals bet ia disegqeilibriws
with the ore-forasiag winerals. This steady
state can be achisved by solutiom composition
aljustpents sithin the systeas
K20-11203-5102-820 aad ¥320-11203-5102-820.
Uraniuws ores froa the Grants siseral belt of
Bew Bexico comtainiag 0. 15 to 1.0 percest 08
were collected for investigation. Sssll-scale
(less than or egual to t kg) colesa leaching
experisents have been condected to cospare
resslts of cosveatiosal leachisg systesmatics

- with those obtained with colsmtioas in
eguilibrius sith the matrix wisemals.
Application of these prianciples vill have
considerable bearing on fature ia-site
‘leaching of araaism ores. (Auth)

<887>
Retledge, C., Wyosing Hinersl Corporation,
Lakevood, CO ;

In-Sits Orazius Solatios Rising - Eavironseatal
and Licensing Regulatiors. AAPC Balletis
(1979, #arch)

Onder chaaging conditicas, the structure of
state or federal regulatory agencies, their
resources and ssthority, and their people and

hov they function also are ssbject to changiag.

responsibilities. Sisflarly, a typical
vigorous sining corporation atilfzing newly
developing technology changas with respect to
its organization and objectives, its esploYees
and their attitude, ples the econonic
princigles and competition which sotivate the
company’s sethod of operation. The
interaction of the governwent agency 2ni the
fire finds concositant changes in the outcose
of th2 divergent forces and demands on each.
Of particular importance are the provisirns of
rales, regulations, and persits produced srder
these circusstances, as vell as the cospany’s
responses to thes. {Auth)

<as>
Santos, B.S., R.8, Aall, aand P.C. Weisner, USGS,
Denver, CO

Nineral Resources of the San Pedro Packs
wilderness and Vicinity, 2o Acriba and Sandoval
Counties, Wev Mexico. USGS Bulletin 1385-C; 29
PP.  (19795)

A study of the San Pedro Packs Wilderness vas
sade by the 0U3GS «nd the US Buresu of RNines
fror 1970 to 1972, Includnd in the stndy vere
investigations of sining clais locations
vithin and adjacent to the vilderness,
investigations of the present status of the
sireral industry i the general region, and a
field evaloation of all knovn sining claiss

e

2
3

and prospect workisgs. Deriag the 1953°s amd
early 1%60%s, meserows srasius clains vere
staked oa the Catler Poraation and yoemgar
strata adjaceat to ty: wildecmess. 7Tvwo ssall
shipseats of aineral ized rock sere sade fros
the aill at shiprock, Bew Bexicc, bat mo
paysent vas made for either shipeent des to
the lov grade of the rock. The Teselts of the
investigatioa fiato the miseral resowrces of
the San Pedro Parks Filderness iadicated that
there are 20 exploitable siseral depasits,
fossil feels, or Seothecasl emerjy cwsoscces.
[0 24]

<R :
Sugier, P., Directien des Prodectioss, CEZX,
Chatillon-Ser-Baguesx, Pramce

Becovesry of Uraaies in Bine Waters. fProcessiag
of Lov-Crade Ocasing Ores, Procesdiags of a
Panel, Vieana, Jene 27 - Jely 1, 19le.
International Atonic Enexgy Agency, Viewsa, {(pp-
96-100), 287 pp. (1967)

In a brief iatrodsctory sstvey the asthor
indicates the data ow vhich leacking vas first
observed iz the CELA sines asd lists the main
factors neressacry for, oc- Cavouralle to, the
solebilization of arasies is ninex
Information is givea os the variows sparces of
this type at presenxt ideatified ia Prance and
the sethods used to recover arasies in sines
situated sear ore-coaceatratios plasats. s
explanation s givea for the use of the
calcies precipitarion techeique fs comnmectios
¥ith r2lers produced in sises sot sitesated
pear ore-conceatrstios plaats. Osts ace given
on the resslts of ladoratory tests carcied owt
on vaters coataining srasfes, together with a
description of an industcial-scale facility
beilt in consegquence of these tests. Dexails
are given of the statistical results obtained.:
The awthor concleudes by ostlimiag the
progranse which vill be ispleseated in the
sear future vith a viev to increasing the
tonnage of srasius produced by ia site
leaching and isdicatel that the CEA eagincecs
are very optisistic sboat the prospects of
this nev low-cost sethod of prodecing sranjisa.
(Asth)

<850>
Tveeton, D.R., and K. Ccanorc, Bereau >f tiaes,
Tvin Cities, E¥

Fell Construction Informtion for In Site Uranies
Leaching. Burean of Bines Informatios Circelar
8769; 19 pp. (1978)

This publication desctibes preseat practices
of saking injection wlls for in site uranius
lascking. Casings, screens, drilling fleids,
coring, logging, cesenting, and developing are
discussed vith the obdjective of afiiing those
vho are starting an ia site leaching
opezation. Iaproper choices of sateriasls or
technigues can result in wells th:t are either
useless of v9lls that have am or’-sirably bigk
tesiitance to injection. Isportant factors
include careful select 3n of scresn slot zize,
use of logs for choosing the cesenting basket
depth, proper cementinj techniques, ani
careful choice, use, ani flushing of drilling
fluids. The inforsation vas obtained through
observation of well construction and through
discusgfon vith io sitn leaching companies,
dcillers, snd soppliers. (Auth)
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<a51>
vitanski, S., The Northern Mirer, Toronto,
ontario, Carada )

suclear Scare Knocks Down Ride Pange of Uraniue
Stocks. The Forthern Riner 65(8):1, 14, (1979,
April 5}

The Three B:le Island neclear power plant
accident may affect cowpanies ergaged irn
exploration and aining for ararium. Although
it appears certain that noclear eanerqy will he
increasingly isportant in tke future,
resistance to power plants and more stringent
regulation will nndoubtably resuslt in = louger
lead time in the construction of new plants.
The potential slowing cf tke growth of the
entire nuclear industcy may affect uraniss
exploration and the dewvelopsent of mices
considerably if tie demand for uraniom falls.
{J2T)



SEGLOGY OF POTEFTIAL URAFNIUB-BEARING LARERS

<852>
Blackstope, D.L., Jr., Wyoming Geologitasl Survey,
Larasie, WY

Structural feology of the Bastera Balf of the
Borgan Quadrangle, The Stromwss Rill geadrange,
and the James Lake Quadramgle, Albaay aad Carbon
Cownties, Syoming. ¥yosing Gedological Survey
Prelininary Seport ¥o. 13; 85 pp. (1973, October)

‘The structsral geology of the easterm half of
the Borgam Qmadcacgle, the Strowss Bill
Quadrangle, sad the James Lake Quadraagle of
Albasy and Carboa Comaties, Wyosisg is
detailed in this report. Oracies prospecticg
has been carried out in this area by several
groups through the sethod of airborme
scintilloneters followed by drilling. Effor:
has been concentrated on the Paleocene Haana
rormation and the Zocese Wiad River Pofmation,
bat to dste, B0 ore bodies have Deen reportel.
(JBT) .

<853>
) Bosdette, 2. L., 0SCS, Reston, Vi

two~Yica Graaite aad Uranijans Potential in the
vorthern Appalachkias Orogen Of Wew England. USGS
Circular 753; Short Papers of tke 0S Geological
Servey Uraains-Thories Sysposiea, 1977, J.A.
Caspbell (23.), (pp. 23-28, 75 pp. (1977}

The Concord Graaite crops cut in three belts
in Bev Hampshire. The belts apparently
coincide vith aatiformal flexures in
allochthons which expose partial to coaplete
sections of two-mica granite at least 1 ka
thick. The two-sica granite cortains arfauies
sinerals exposed in twe paralle) roadcus
along Interstate RPoute B9 in Wes Loplon, S.E.,
and in tkhe Lake Sunapee belt, the westerammost
of the granite belts, The sineralized plator
is everyvhere strongly joirted asnd is
intensely sheared at a fev places. The pluton
has a soderste systematic foliatior proba*ly
formed partly by flowage snd partly by
inherited relic foliatior in screens dragged
parallel to flovage., Cxidized urarius
minerals in a 20ne wore than 8 seters thaick
are exposed in the I-89 cot., This occurrence
of secondary aranyl-phcsphate ginerals
tesenbles that of the Bayhreak mine near
Spokane, Vashington. Oranius sinerals in the
Lake Sunapee deposits occur sainly in
fractores, local fault gouge, and tiotitic
schliegren. The granite is sosevhat wore
fractoced than correlative rock north: and
south on regional strike, but not
conspicaously 860, In the ter years since the
aineralization vas exposed *y roaldcats and the
water table was lovered, moce than 90 percent
of the yellowv uraniam sinerals have been
leached avay by vadose qgroand vater. It is
possible that the uranice minerals have
reprecipitated at the lover water tatle,
Two-aica granite is recognized for ivs
setallogenic speclalizetion ir tin, tuagsten,

<852>

berylliss, lithies, fleoriae, aal acanica.
Orenien prodectioa in Pramce asd in the
Iberinn peninswla is fros VYariscaa or
Bercyrian-age two-mica granites. The Toacord
Granite can be coapared with the
uranisn-prodecing granites of the Hassif
Central of Prance and fits "he evolviag
intermatiosal aodel for tvo-sica gramites
based uwpos an apparenst saatectic origin,
esplacesent dering ac orthotectoni: event, ani
probable requisite preconceatration of aranies
in its parent rock, thosght to be migsatite.
It is sigsificant tiat carbonate-rich
lasprophyre dikes are associated with the
Concord Granite, especially as seen in the
mineralized rock at lLake Sunapee. Carbonate
lanprophyre. eaplaceaemt ia Yacriscan grauites
is coscerrent vith sramiferass vria
eaplacesent and transforsation o parts d>f tke
granite to episyenite, mad the wmobility of che
sranien is related to carbonate coesplexing.
Zxploration om this besis shoald be focused on
episyenite and las rcphyre waes, especially
in the mpper zotes of the Concord sheers.
(8134

<358>

Brown, K.B., Osk Bidge ¥atiocaal Laboratory, Oak
2idq=, T%

Chesical Techpology Division, Chealcal
Development Section C, Progress %eport for
October~-Decesber 1961. 0S¥L-T4~137; 8% pp.
{1962, Pebruary 21)

Resalts of research prograss in the Thesical
Tecbrology Division of the Oak %ilge Sational
iadboratory for the period o9f dctoher chrough
Decesbher 1961 are sumsarized in this cepare.
Recovery of thorius by acid leaching ten
graoite sasples (26~92 pps) froe the Tonway
Forsation in Wew Hawgshicre rangel fros abou:
50 to 3% percent, and averzjel 7) percezt.
Stady of the effecrt cf griad size o5 the
tecovery of thorise fros the Zonvay and 2ikes
Peak granites shoved no sijyaificant
differeaces in the range ainus 27 to sinusg 203
mesh. The thorizs concentration i & 3ized
Conway granite sample vas founl to te sich
greater in the fine than in the =oarse
fractions, vheceas the Pikes Peak grarite
showed only sligqbt thoriss eacichsent in the
finer fracrions. franius rendveries in acyd
leactirg of four dif ferent ,~anite sasples
vare tot taproved by adiing an oxitane,
Prelimirary analysis of a field sacvey 3¢ tie
Cor.vay Granite indicated that rhe accessille
syrface 2f the forsation averiges ar leas” 4}
pes thorise. The thorius concentri®ion irn
tventy-two sasples nf subh-latericic s0il “row
Nizsissic~i, Mlabaaa, sescqgia, and Vvirjinta
ranged tetveer. 5 and 16 ppa.  (Lsth) (JUT)

<3T5>

Caspbell, J.A. (®4.), "535, Ddeaver, =3

Short Papers of the 715 %5@9lo7ical Siceey
Cranius-Thoriue Sysposisa, 12717, 9335 ~icctular
°%3; TR pp. (1Y)

This circdelar contairs expante’d abstraces fog
81 techrnical papers gresented gt the 17277
Bzanive and Thorius Begear~h 194 2runurens
Contetence, aporsored ty the Branch af Tratias
ard Thorive Pesnirces of eche 14 jaclagical
S5urvey. The confarence wis hol4d April 27 ard
28, 1977, av rhe Zolcrads achorol af fiaeq,
Golden, 7"nlacado, Kil 4V papers have reer
atstrasted and irput int> che ¥ar ianal Uraniag
Regoyrce Svalaation (WUR%) 9ihliojraphizs Dava
Bane, [Ny
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CEULOGY Or POTESTIAL URASIGR-BEZAPIEG AREAS

<856>
5odge, B.M., and B.G. Lowchks, Bureas of Ecomoaic
Seology, iastin, TY

Sineralogical Composition and Diagenesis of
Tertiary Sandstonts aloag Tems Ggls Coast. AAPG
Balletism 63(3):88¢. (1979, Zarch)

The upper Gulf Cosst B'lcox PYormation is
coaposed Jdomimantly of guacrt= with feldspar,
setamorphic and volcamic rock frageents, and
asd clasts. Tte lower Gelf Coast Silcox
vormation costains more quartz amd volcanic
rock fragseats. Lower 5elf Coast Yegua and
Jackson Porzations are composed of geart:,
volcanic, end lesser carbosate rock fragmsents.
Socrthvard they becose wore quacrtz-rich and
contaiu metasorphic rock frageents and sed
clasts, TLowver Sulf Coast Prio and ¥Vicksburg
*orwations are sisilacr to the Yegua and
Jacksoa. Borthward, they becose sore
qeactz-rich, but carbomate rock fragseats are
absent. Despite variations is cosposition,
Yertiacy sandstomes exhkibit a simjlar
diageaetic sequence ideslired as follows.
Sarface to shallov ssbsecrface diagenesis (0 to
$,000 ft; 1,200 o} begins with pedogenic clay
coats and vith leachbing and calcite
replacesect of feldspatr. Minor kaolinits,
feldspar overgrawths, and irom-r‘_ . ~asyo.at>
saterial are also precipitate’. Porwily is
coamonly redeced by cospactisn fro- :he
original &) percent to less than 3Iu percent.
Yoderate > t~ecface disger.sis (8,000 vo
11,000 €2; 1,2t vo 3, X 8) involves leaching
of early carbon.te cesments and subsejuent
cesentatior by guartz overjgrowths and later
carbonate cesent. Thes stages cossonly
teduce porasity to 10 pecrent or less, bet
tkis trend say be reversed by late leaching of
teldspar, rock fragquents, and carhonate
cements. festoration of porosity to sore than
30 perceat can occur, tut this may be redeced
by late cesentation by kaolinite and irom~rich
dolomsite anl askerite. Deep satsurface
diagenesis (11,000 ft; 1,300 a) is a
contisuation of late iron-rich cartonate
~sesents. (Aath)

<857
Graff, P.i., and R.S. Boastoa, I5GS, Restos, VA

Radiocactive Congloserate ia Proterozasic
(Precandbrian X) Betasedimentary Rocks of the
Siecra Baldre, Wyosiag. USGS OPR-77-830; 9 pp.
{1977

A progras of evaleatios of miogeosyaclisal
netasedisentary rocks of the esrly siddle
Precasbrian io sostheastern Wyosiag as
possible host for sranies-bear ing congloserate
was begun in 1975. The progras was
cooperative effort of the USGS, the OTnivecsity
of ¥yoming Geology Departasent, the Wyosimg
Geological Ssrvey, apd the Rmergy Ressarch and
Developsent Adsimistratioa. TPhe stedy has
tesvited in the discovery of uraniua-bearing
quartz-pebble conglomerates at ssveral
locatioas in the Bosstaia Bos Bouatains amd
Siertra Hadre. The wost significast result of
the 1977 field progras vas the discovery of
radioact jve conglosemte in the northvestern
Sierra Hadre. The gmartr-pebble congloserate
beds of the western Sierrs Hadre are aot
upiforely &lzcc21ized with some lLayers haviag
sech bigher uranine wlses than others.
Mlthosgl aome of the amalyzed sasples fros the
Sierra Hadre contained cossercial gmamtities
of stasius, the 2nalyzed sasples sere takex
fros extensively veathered outcrops. Becasse
wranios is very soluble ia oxidizing
soletions, it is protable that a significast
asownt of uranias preseat before seathering
has been leached fros these racks.
Speculation that econosic cCacentrations of
erapius may exist at depth have not been
confirmed by exploration drillirng. (JAT)
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<«@as

leventbal. J.S., and R.C. granqer. OSGS. Denver,
o

Conceptual-Satheaztical todels of Deaniun Ore
Porsation in Sandstone-Type Deposits. S
Circular 753: Short Papers »f the 0S Geologieaal
Ssrvey Uranise-Thorive Syspusiws, 1977, J.A.
Campdell (Fd.). (p- 38), T pp. (1977)

%elatively sisple calcelations allov estisates
to be sade of the tise required to produce a
sandstone-type oOre deposit of a given size
aesing reasonable assusptjons for the resaval
5f wranige fros igneows sosrce rocks, for
sranive coateat of gromd water, grosnd water
flov rate, oranivs entmpasat efficiency, asd
kost rock porosity and density. %ass balance
calculations indicate that removal of half the
sraniss from a relatively ssall volume of
soarce rock (7.7 x 10 ({EsS) cubic meters)
having a specific gravity of 2.6 and
originaslly costaining %W pps sranies would
vield 10 getric toas of sranias -
approxisately equal to gz deposit tEat coataicrs
26,000 poeads of 0308. This asomt ‘s
equivaleat to that obtainadble by veathering
and lesching a 300 » ¥ 300 s ares of granite
to a depth of 8.S ®m or a 3 ku x 3 ku arees of
volcanic ash abowt 8.5 ce thick. The time
required to rewove the sraniss from sech
sonrce tocks depends, in part, on their
porosity and perseability which, in turm, are
related to etther the grain size of the ash or
the deqgree of fractwring of the granite, and,
of coerse, the solsbility of the wranius. The
amount of veathering and raianfall and the
infiltration of meteoric water into the groand
vater systes also sust be considered. 1Tt can
be calculated that 10 (E+9) cudic meters of
waier containing 10 ppk vranism are needed to
fors 8 deposits that contain 10 setric tons of
oranius. If the rasinfall is 25 cs/year. this
amount of water would fall of the granite
noted abosve in aboant %%, 000 years acd the ash
in 880 years. In that it is unlikely that all
the rainvater vwosld enter the grosnd wate:
gystes, these sast be reqatded as sinizca
estisates, Tf only 10 percent of the
rainvater fnfiltrated the rock, the above time
should be fncreased by a factor of 10. Osing
several reasonable assemptions, a calcolation
can be pade of the tise required to fora a
toll-type depogit that averages S5 g vide

a3 .oss the roll front and which contains 10
matric tons of sranfses. If this deposit
averages 0.25 percent wrapius, it contains
about 8,000 setric tons of ore, and if this
nre has & specific gravity of 2, it has a
volome of sgbost 2,000 cobic meters., The

10 (£+9) cubic enters of ore-bearing solution
nsedeld to supply 10 setric tons of uraniae,
asseping a vranfes content of 10 ppb and 100
percent precipitation iz abont 500,000 tipes
the voluse of the ore Jdeposit. The ore forsed
as the soletion flowed through the S-m-wide
orebody. If the hydraolic aradient is 9.8
a/ke and the host reck is a medive-grained
~'9dstone having a perseability of 2 darcys,
then the bglk of the vater flov is S.3 s/year.
That is about 5.3 cubic maters of vater
floving througqh 8 cross-sectional srea of 1
square seter .n a year, This seans that each
year a volume of vatar equal to the volase of
ore percolstes through the roll, and that ft
vill take aboot 500,000 yesrs to form the
assused 0.25 percent yranius onrebody. If the
ore solotion vare richer and containad as such
as 50 ppb uranige, it t.en would take only
aboat 100,000 years to fors the sase orshody.
(aath) (JNT)

<a58>

<ase>
Selsor, W.®., and J.P. Dobell. US55, @ashiagton,
BC

Geclogy of the Ponner QOsadranale. Tontama. GS5SGS
Eglletiz TI11-P, {oo. I1M-235 . (196M)

The oliest rocks eyonsed in the Jonaner
quadrangle belong to the Jevland lLisestone,
the local representative of the Piegan growep.
The qroup is chacacterized by the prevalerce
of calcite-rich rocks and is near the esilddle
of the Belt Series. Here clayvey and sandy tan
to gray limestone is the sajor component of
the Sewland Lisestone. The thickness af tanis
area js at least 4000 feet. The Piecgan group
is swcceeded apvard by the Bissosla graup,
which occuvies most of the Baonner quairangle,
The Nissoola arosp has an aqdaregate thickness
of about 18,200 feet, and as subdivided here
includes, from the base wpward, the Rmiller
Peak Quartzite, Bommer guartzite, McMamara
argillite, Garnet Hamge gquartzite, and Pilcher
quartzite. 1All cosponents of the Belt series
vithin the quadrangle appear to have
gradational contacts. The Biller Park
argillite is composed of red and green silty
argillite and sraill aceous gquartzite. The
Hellqate quartzite sesher, high in the
formation, fis sboat 1200 feet thick, and has
sose 3800 feet of aragillite below it ard 1000
feet of argillite atave. The Bonner gquarctzite
corresronds ta the mildle sesber of the
HcBasara forsation, The forsatiom is
characterized by its tendency by break into
blorcks specked with grains of white,
translucent, veathered feldspar. Pink
vitreoas qguartzite predominants tha forsation
and it is abont 1500 feet. The %cWamara
argillite, as here restricted, is composed
largely of red and qreen metasorphosed clayey
siltstone and sinor asounts of acrgillite and
quartzite. The forsation is aboat 600N feetr
thick. The Garnet Rasge gquartzite consists of
greenish-gray quartzite and dark-green and
dack-gray argillite. shale, and sandy
argillite. The color, abandant detrital ajica,
and intense internsl deformatior secrve to
distingoish the forsation. 7he formation is
abost 1800 feet thick. The next sacceeding
forsation is vell erposed along Pilcher Creek,
and is here nased the Pilcher gquartzite. =ost
of the formation consists of pale~ to
soderate-Led crossbedded gquartzite. The
Pilcher quartzite is from 700 to 1800 feet in
thicknamss. The contact betveen the Missocla
group and the overlvying rocks say be either
gradatiopal or uncoaforsabla. The owverlying
rocks are probably of Riddle CTasbrian age.
Cirgues, U-shaped valleys, and seall soraines
in the northern part of the quadcangle
indicate jiaclation during Pleistocene tisec.
Shoreline features at pany places below an
altitode of A200 feer testify to the fceceer
glacial Lake Rissoula. Sills, dikes, and
stocklike bodies of diahase of probable late
Precasbrian age constitates the only intrisive
sasses vithin the sapped area. (Rath {J'T)
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X Ioh::sa. ?.S., Gniversity of nsu-qto-. Wallace, 2.R., and J.¥W. Cady, B5GS, Deaver, €O
‘sSeattle, WA i :
: . Geophysical and Petrologic Stadies >f Radjoactive
i-Gooloqy and Himeral Deposits of the Ellisoa Coatact Tones of Pyroxenite Dikes iz Bepheline
giniag District Powell Cowmaty, foatana. Ph.D. Syeajite of the Ekiek Cremk Platon, Westers
" iThesis; 332 pp. (1956) - Alazska. ©SES Circular 753; Skort Papers of the
e ) US Ceological Survey Sraaius-Thorfus Sysposies, _
The Plliston sining district cosprises am area 1977, J.a. Camplell m.'. (pp. 6-0]. 75 pp- :
- ©. . ;7of .abowt 85 square miles, about 20 miles (1977 :
. ~southwest of Selena, Hontama. Sedimestary: ] R
mcls. uississippian to Lower Cretaceoss, crop | § g:uli geophysical , petrographic, ad V
omt in a small area imn the mortheast part of petrophysical study sas sade of the Bkiek
“the district. Upper Cretaceows wolcamic rocks * Creek pleton is- western Alaska to deteraine

" occer throeghost the Rorthwestera tvo-thirds the sosrces of coiacident total-cosat -

of  the district where they rest unconforsably : gassa-ray and acrommgietic amomalies detected:
“Oom; sedi-enury rocks. The Bowlder Batholith in aerfal serveys. _The Bkiek Creek plston is
-fietreded the volcanic rocks probably im wery: a couposite stock of Cretaceces age which

[ U enEly Tertiary tise and is represented by intreded Lover Cretaceous silicic stocks amd-
’ . ‘grawodiorite folloved Ly sain stage geart:z volcanic rocks. It iacledes teo major - Lo
. sonzonite with related aplite-alaskite. The - silica-eadersaterated rock types: tin-gtaind T
- strectural evests in the district are: V) pyrorenite amd cdi.urgni.m nephelise -

very aild varpiang asd erosion prior-to the ‘syenite. -Vield relationships batwe

esrly. volcanics, 2)..westerly tiltiwg of: s © | are snosalows. - hu:bgnpiic mlhs of
gdi-en:ry aad volcamic rocks, 5 to-30 “ 0 sanples. cou-cud in the field’ sio'
Tees, pnor to and/or accompanying . :
resion of -the batholith, 3) iit:-siu of
ke Boslder batholith, “followed by &) - -
xalting, jointing, and veim’ to:ntiu, lll
ttctuiuuy related. _Veins §in the guartz ] y
sonzonite sere formed by many stages of - - ‘ udin-gnind in thia nctio-. and.
-feacturing. Early replacemsnt lodes were . cosposed of predominant utquhc-l‘qiu and -
followed by ssccessive- fissere li.ui-gs. The biotite, an3 minor orthoclase, ncpheline, - ' .

. - 1 7 .cosmon wein siserals are in order: towrsalime, sphens,  and zeolites.  Ia costact zomes, -
. geartz, pyrite, asrifeross arsenopyrite, : poikiloblastic safic sinerals -consonly coatain
sphalerite, argeatifercus galema, ’ inclasions of fine-grained selanite and
" argentifeross tetrabedrite, chalcopyrite and orthoclase. The orthoclase and garmet become
"ankeritic carbonates. Pissure veins in ROore comson near the syesite. Camna-ray
. volcasic rocks are generally narrov and spectrometer travecses shov zones -of highest
" include: 1) steep ¥. 65 deqgrees E. veins, 2) tadiocactivity alone contacts between
steep veins parallel to BS faults, and 3) pyroxenite and nephelipe sysnite. Irom oxide -
=flat” veins. The minecialogy is the sase as staining, perhaps indicatiag hydrothersal
sbove except for tosrmaline. The - alteration, is prominent along the costact
‘mineralogical and petrclogical f=stures, as zones. Detailed profiling by gasma-ray )
vell as chesical variation diagrass, seggest spectromwtry shoved the iron oxide-stained
consanguiaity of the batholithic and Opper rocks are sore tadioactive than average, but

Cretaceous volcanic rocks. The volcanric pile
is considered to represent tke first sagmatfic
‘episode vhich vas folloved by the intrusion of
quasctz sonzonitic sagma in en esserntially
councordant body of batholithic dimensions.
Batholithic rocks vere exposed by erosion in
eatrly Tertiary time. An wpland surface vas
developed vhich fs novw at aboat 7,200 feet.
Bhyolite velded tuffs weres extruded onto the
partly dissected surface. The age of the
rhyolite ts pot known, PFat a late Tertiary age
is possible. Two stages of glaciation, one
possibly pre-Uisconsin and amotter probably
exrly Wisconsin are recognized. (JAT)

<a6t>
Roth, P.

Pulcoqcbloqy of the Panhandle of Texas. 94lletin
of the Geological Society of America 60:161-168.
(1989, October)

The sedimentary segquence and facies changes in -

the subsurface of the Panhsndle of Texss are
shovn by three cross-sections, The
steatigraphic colusn i¢ divided finto 13
geologic subdivisions. & paleageologic =map
presents tle areal distribution of each
qeologic s\bdivision. Tha effacts of orogenic
and epeirogenic movements are Ziscussed.
(Ruth) (Haw)

There fce nuserous saps incladed in this cepore;
Cited as & referance in WORE Contractor Peports.

the highest readings vere obtained over a
sharp, unoxidized contact of pycroxenite
against nepheline syenite. On i scale of
kilomsters, serosagunetfic highs of the Ckiek
Creek pluton and of other alkalic plutoas
north of the Selawik Bills rorrelate vith
radfoactivity anosalies. On a scale of 10 to
100 meters, radioactivity anosalies correlate
vith contsct zones betweeu pyroxenite and
nepheline syenite. The pyroxenite is
distinguised by magnetic and YLF conductivity
highs. 7hus magnetic and electrical
measuremants, 28 either scale, say be tools
for locating possible uranius minerslization.
(JET)
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<63>
Sarrea, C.5., USGS, "eaver, C

Sromd-Sater Flow and the Shape of OUrasiea Poll
Deposits. USES Circular 753; Short Papers of the
US Geological Seurvey Cranims-Thories Syaposies,
1977, J.A. Camplell (Ed.), (pp- 28-25). T35 pp-
(1977

The charzctetistics of qrownd water flow were
related to the shape of the oxidatioa fromt of
sandistone-type ortebodiec m an effort to suse
this relationship as a tool for stud)iag the
grousd water flo® dauring the time that the
deposit vas forming. May grossd water flow
patterns vere evalzated to find the associated
shape of the oxidatios front. The type of
ground mater flov that produced shapes siwilar
to those fossd in acteal deposits was
postulated to represest the acteal flov of
grosnd water as the deposits Togwed. The
oxidized tongee associsted with a roll-type
staajen deposits sas created by oxidacts
- rweacting with the pyrite and other ore
. conponents. The tate at shich the oxidized
tongue advaaced was comstrolled Dy the rate at
which the oxidamts were delivered to the
oxidatios fromt. Altkongh all oxidants were
delivered by gqrosad water thers were two
separate ard distinct ooesses involvel: (1)
oxidants vere traasported by the moving grosnd
sater, (2) orxidamts were moved by diffusion
from regions of high cccectratioa to regioss
of lov concestrations. These Zelivery
processes were described by & differeatial
equation and solved by compster analysis.
resclts wvere displayed on sicrofile in a
graphical fors resesbling the shape of a roll
front of an scteal orebody. 1L sovie showing
the developsent of am oxidation fros and
sranive ore body was oltaired by recording
soccegsive coapater-generated representations
of the roll front. In the sovie, a belge or
roll develops imn thke oxidatiom froant within
the zone of sazimuwa flov in the aguwifer.
Although parts of the crebody say lag bekind
in the less permeable nes of the ageifer,
they ace slosly destroyed by oxidaats that are
delivered by the diffusion process. In a
simple honogeneous aguifer systes the shape of
the roll gradeally achieves saterity and its
dimeagions are s function of the ratio between
flov velocity and diffesion. PYor example, an
average ground water velocity of 2x10(2¢5)
ca/s (6.3 m/yr) and am oxidant diffasion
coafficient of 2x10 (E+%) cm/s will prodace a
C-shaped oxidation front with a profile aboet
tvice a: wide as the height of the agaifer.
(Asth) JaT)
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<368
Bilbery, ¥.P., and C.J. Tesplain, Bendix Pield
Eugineering Corporation, Srasd Jesctioa, 0

Prelinirary Stedy of Yramias Pavorability of che
Silcox aad Claiborne Crwaps {(Cocere) in Pexas.
SJEI-T(T8); 25 pp. (19, Jaasacy)

Pocks of the Filcox aad Claiborze Groeps crop
ost ix the Texas Gulf Coastal Plais and are
represested by a secies of sands axl shales
which reflect oscillation of the strasdlime.
The Wilcox Grosp (lower Eocene), useally
sndiffereatiated i DTexas, cossists of very
fine sands axd clays asd abwalant liguite.

The Clajiborme Growp (middle EBoceae) comprises,
in ascending order, Carrizo Saad, Peklaw
Pocaation (clay), Qeesa City Saad, Ueches
rorastion {clay). Spacta Saad, Cook Howmtaix
Poceatfion {clay), and Tequa Pormatios (sand)-
Plevial systess of the Wilcox amd Cluibotne
exist is east Texas mmd tresd perpeadicmlar t2
the presest cosstlize. I central Texas, saad
bodies are parzllel to the preseat coastline
and are strasd-plaia, bartier-bar systeas.
Since the time of deposition of the Queen City
Sand, a sigmificant Clevial zand Beildep
occerred ia the area of the preseat Bio Sramde
esbaysent where the mriae clays piack ost.
Keoww occurresces of mineral satter iz the
Silcox and Claibocme {wp to the Yegua) ace
limited to ligmite {particslarly iz the
Silcox), channel c. 2l ia the spper claiborae,
and hy2rocarbons throughost. Yo wreaies
sineralizatios is knows, and 30 srasies is
likely to be discoversd is the Claibocne and
Wilcox. Approximately 50 ssrface sawples and
sany gassa-ray logs shoved 5o sijnificant
anosaslies. The sands are very good potestial
kost £ocks, Bet 80 sranies soscce was
discovered. During deposition of the Silco.
and Claiborpe 5roeps, there was a0 volcasisas
to serve as & sosrce of srasiue (as with the
prolific occerrence ia the yosnger rocks of
south Texas): also, Precasbrian crystalline
rocks in the Llano splift ver» not exprsec.
(Asth)
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22STLEES ABD RESIURCES

€AIES >

Afaria-Garze, 5., aad S. Cansraacino-cecrera,
‘estitar) Bacicotal de Smeryia Juclear, “exico
Tity, Yexico

€rpiocavion, =iBinj, ake Rilllag Of “raniuw Ore
in ®exico. COSPF-T7E1314; MMcCLealr Fawer
Tevelopeear ars cae Yuel Cycle, Z. Parmakes
@1.) ., Proceecings of 2 Tcrrecexce, Roxoaule, HI,
2Croter 1313, 176, aAmserican “Suclear sociecy,
Tacorporated, Yiasaale, IL, (pp. 21%222). (1976}

kbost 95 percemt OF ta® TOTAL arek of e NicO
is regacied as ravoraole for geoiogical asd
geophkysical Wraniuom exELOCATIOR, but less than
10 percent of this area aas oeen Or s being
actively exploreq ror mraniaa. S of Decesber
1375, the cotral positive reserves ie Texico
vere 8000 merric wons of J308. <Tris figure is
expected TO increase cousiceraply wath
increased exprocation. The discovery of
sabdsctantial sranles Teseives in acidic
volcamiC rOCKS Ras Oeen a sigarricaat
dav=lopmeat in Xexico. VIesiowsly, tnrS type
ol Tock mas mov comsicered as a saitable
geologic eaviiouavdt LOC SCaplom. Apvat €3
peccenct Of the ReXiCAN BLATLME [eserses are in
Cretaceoss lisestones sad Tertiary volcanic
roCks. Only 37 percent Of the reserves are in
sandstoars and arxdses 3f sedlmentary origin.
ThCew SLaBleE ®iliS Cepiesest dexico's effort
ih Srasise Oce processing: Oce walch operatved
fros 192 ¢> 12771 and progured 8% aerllC oS
of VY308, oOne Lader CORSTLWCY _OnR, and one 1o
toe 1sitial plamaing Stage. {IETY

<Canh> .
Coox, Z., Tezas A & B UCLIwcS1CY, College
Starion, TX

Expioitarion of Yery iOw~LIA0e “lLanlul YvpuSLTS,
AADG Bullerin A3(2)2935. (1979, maccr)

Paeke OuCe TA=L e »dS Jurdl Opliniss ACVGL The
*ZOBUMIC €APIULTITLOR Or ¥ury Low-g. aCe
SLatles 1€posts {6.002 o 0,089 pestent Ysl)
SBCE a3 OLcCurl 1a tae (patianuvoya Snale and toe
Conway GLALLTA, Tacsi® LUV LS 2ALAUGST €Gel vdlernt
pessidise. A 1974 batlonal besearcn Council
[EpURT “Idiec3 Out” SRaley ARG granlies as
fetole ULaulum SOwLLES, Dwauie O the

"o polaues” MBI 3RC FOCESSIRg CUstS
CeQVlted AKd PeCausSe Tae ELVviionarntil ilmpscts
of tke “Bany A3ge OpeLativns” that wuylld be
aseced Are 20t likely tO ne alcepraple.  Soch
4 CONCIASLION AppeslS PLePsTalR, 5014 LS wod
at an atter-var profit Irus Aesp-sined
CefCACTOCY OLws LD ®RLCA 1T iS5 Toord ia
COBCeItLaTIONS A% Jus &S 3 Dpm (U.00J3
pelCeut), BUCA LOwel than thAe 10w €nd O tne
tange CiTed $Or WiaRleP LD Shaies and
granites; tae prire~dLace (eiacions Iuc qold’
segyest tnat 0.006 percent 7308 rock could
become OLe 3T & Price wil peliow $1%9/1b, The
enerLgy PALIADNCE APpprarS PoOvitive even LOF
oONCe-TACOUgN LR hogrning; with Pieeders, 3t
v0uid pe BLIONgLlY powitive. To awvet the
ptojected 1980 DAived Scates aunual
reqelrescnt O 19,000 2AOLT TURS of M3U8 frous
A SLlRgie BARe 1A [JCK CUNtdLning 0.006 percent
0309 gt 70 petcent [eCOverY Vosld IegyulLre
a0ViINng & sinisus OFf 1.2 mllion snort tons of
rock § day--8 large ssoumt, but easrly viunin
tne aDblLirty Of preswat TECAROLugY (5 or 6
lagrge coppwl PiTs woUld D tne v uivalent),
and podLibiy not Bhacceptable in a ri1se of
enelgy Scacclty, TRe W8 JOf COowstiaint un
potentisl UCanius SUPPLY Lemsrus poirtical,
ratpner tnan geological or tecmnological,
{hueh)

<865>

<8€?>

Gritfitk, J.¥., A.E. Lang, S.C. Ropimson, S.1%.
Boscoe, ard H.B. Steacy, Canada 3Seological
Survey, Gttawa, Onraria, Casada

Types acd Ore feserves of Canadiam Faliocactarve
Deposits. Peaceful Oses of Arosic Enerjy, Wl.
2, Survey of Raw haterial EBesourses, Proceecings
of the 2231 icternatioe2l Conterence, Geness,
Switzerlard, seprester 13, 1959, Oeriteld
Batioss, Bew York, (gp- 35-29), 42 pp. (19°%26)

Prodection or utanius oxige in Tanada ia 1857
was estisated to total 6697 tons, valued ax
$136,700,090. Uraniss-peacing conjlosecate in
the Plind Biver regiom, OUmrarid, 2szcouated for
51 percent of tee Capadian prodection in 1957.
pitcitlende-bdeariag veins and disseminacions
ip tke Beaveriodge regirom, Sasxatcaewan, and
Sreat Bear Lase and NJarcian Siver regioms,
Borthvest Yerritacies, proviasd &1 percemt.
Dykes and lenses of pegwatritic gracite is the
Bascroit region, Jdntario, yielded 8 percent.
There are twelve genetal types of uraniem
depasrts ip Canala. Tney are as follows: V)
granites 2md sycnites, 2) pegmatates, 3)
2@TASONaTIC Geposits, ) hyacothersal
deposrts, S5) placecs, 6) congioserites, 7)
sarqgstones, B} dolomices, %) phospnate rocks,
10) carponaceces deposics, 11} cappings, and
12} ¢eposivs rocrmed Ky percolacing water.
Total peasuced, ingicated, aaa interred
uranies res~rves in <anaza votal 376,948,000
short tous. Thorius has been round in many
classesS Of UruRiod d€epOosrTS; in SO8e OCCUIFLIRG
ir larger asowncs thas srsnium. Tre principal

- XAOWa 3Jeposits Of tROCLUR in Taaada are the
eranias Oores or Blind River. These are
estinaced TO COLTALN ah aveiaye of 0.05
peLcear ThU2. Some large ceposits im this
eistrict appesr t©o average 0.3 percent ThO2,
2nd oces now perng Ilhed near Hancrorft are
estisstea to carly arvuc 0.02 to 0.2 peccent
ThO2. Deposits of sSeveral owner Kinds contaic
lacge touRayes OL vexy 1o¢# graage
tnorism=-pdearing ®atecial. Tae principal ones
Ypowy ale doLOMlITE CORTAlBING mORAZite, and
placers coataining various tadcies sinerals.
ViCftual ly no pLospectrng nas peen lone in
Canaada directly for taorive. If tais shosld
be warrantes, it seuens prodable tRat other
large deposits, pernaps of higher jrade, sigat
pe tound. (JBT)

<3oB>
Bicsaman, ®.C., ang Y.J. Lyncn, Bureau of BRines,
Wasaingron, DC

Cnactanuuya SRale lhvestigacions. bHoreau of
Flnes heport of Invescigations 6932; 55 pp.
(1967, aprirl)

Prelisinary evicence indicacal tast the
Crnattanouga Snale B1gat constitute a potential
vast low-yrade SouLce OL UIasluM,
Investigactaun Py cote drilling indrcated that
vhile toe Cnactanvoga Spasie may constitute 3
tesovrce tor tne tutute, tae very low (0.006
percent) aveidye Ureanius content is not
€COLhURLC Whun Culpaled wAth thne rfelatively
higner Qaaow vesiwin ULws, A total of
sppluxisateiy 12,000 feet or test driiling vas
done 1n 72 drill-holes, and large sasples vere
mined ror extractive and E«tallurgical
tenting. AL UAp¥LiBuNtal BiLRe Site vas
swlecied On the Desis of the driliing projece.
{Autn)
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<6
Jokasom, J-C., AEC, Division of Raw Raterials,
Washisgtoa, BC

Besosrces of Buclestr Puel for Atomic Power.
peaceful Uses of Atoaic Emxgy, Vol. 2, Sarvey of
Raw HNaterial Resoercas, Pmoceedings of the 2md
Intersatiesal Contereace, Ceseva, Swvitzerlasd,
Septesber 1-13, 1958. Saited Batioss, Bew Yeork,
pp- 3-6), 883 pp- (1959)

sraniun reserves fall into two broad ecvaocsic
categotries: those frou which uranius cosld be
recovered and sold prefitadly at a price of
approxisately $10 per joend of $308 or less;
and the very lov-qrade sranifeross shale and
phosphate deposits fros which exploitatios for
srznieon alone would require a price three to
six times that amouat. Uitk respect to
reserves of the first categery, the 1957
estisates by Camada and Sosth Africs isdicate
that the developed or gartially desvelogped
reserves is exch of these tvo comtries
costain approxinately 010,800 toms of ¥308.
Recorded reserves of thz WMeited States are now
abost 229,000 toas. TFesrly two years ago,
rrance published reserw figeures of 50,000 to
100,000 tons. These estimtes total about
1,100,000 tons of 308, Teking imto .
coasiderztion the probable conservative satuxe
of thems estimates, and including the reserves
of Aestrilia, the Belgisa Congo, Portugal asd
other coentries, total reserves in aress
presently snder developseat in noa-Cossemist
cosntries may be sexrer 1,500,000 toss of
0308. Os the busis of present geologic data,
and the discovery experience of the past tem
years, an additiomal 2,000,000 tcas of
relatively low-cost srasies might be developeld
in mev areas within a reasonable period by an
aggressive exploratioa progras. 13 ssjor
factor maspoasible for the lack of discovery
of samny Rev areas sisce 1955 has been the
Lisited market for additiomal wraniue
prodectios. The Usited States, Carada, and

_ Sosth Africa sre the major prodscing
cosntries. Prodection ia the Oanited States,
is now about 15,000 tons of U208 per yea:.
The prodectioa rate in Tameda is approximately
13,000 tons & year, aad south African
prodection is nore than £,000 tons of UIOE per
year. The cost of nining urazsies ores in the
USA varies videly. Llarge, open-pit siming
operations sre increasingly isportant, and
nining costs range fros £3.80 to $17.50 per
tos (1959). Oadergroend mirirg costs rzage
fros $6.00 to $10.00 for large mechanized
operations to abont $1%5.(0 per tos for small

--andergrossd operations. The cost of
processing sanistone-type ores in the 0USA
canges fros $6.00 to $0.00 per ror for the
larger sills. (JI®T)

1138

<870
Bininger, %.D., DOEZ, Bocville, 2D

Petare of Urasies.
(197, march) -

AAPS Balletis 63(3):523.

The fetare of muclear power has been sacertaia
£~ a nusber of years. Bowewer, despite
sosevhat lover ferecasts than SOwe yeRrs ajo,
asclear is esetsing agalis us & sajer fetsre
paver sowrce both in this cosstry aed
throwghost the world. Graniem is the
sainstay of mecleer power vhether alone or ia
cosbination vitk plutenies. If
nonproliferatios concerns dictate the former,
seck larger guantities of wranies will be
needed tham othecrvise bet, fn either case, a
saay-fold imcrease in prodection will be
reglired. Additiona]l sranies rescscces are
beling developed ia the Wnited States and the
vorld at an sdequate cate focr the tise Deing,
but this rate will kave to be imcrrased
sebstantially toward the latter pact of the
cestery. Umited States reserves calculated at
a forvard production cest o€ G fncreased in
1978 by abost the sase asoezt as in 1977.
Total estisated resowces did not charge
significantly, kowvever, asml exploctation
activity has appareatly begen to level off ax
least for the preseant. The developseat of
sraniua deposits in Texas and seccessfel
exploratios to expaad Temas uramiwms resowrces
can play 2 sigeificaat, althaugh probabiy not
sajor, role in seeting United States sraziwa
desand. ([Awtk)



3¢
<RI

PECTOYPC BED DP TS “Bw

<3t <RFD
Jifiele, T.85., €. L. Paimes, aed D.l. Savatzly, Zeed, J-E. , and G.0. Bemolds, Sciesce
IS5S, Dmnwer, CC Applications, Iscerporated, La Jolla, Ca

Cosdster-Txhanced Isages and GCeologic Stedies,
Soatkectn Powder 2iver B2asin, Syosisg. 9355
Circular 752; Shart Papers of the §S5 Geological
Sarvey Tranius-Thoriem Symposies, 1977, J.A.
caspbell (22.), {pp- 27-29. 5 pp- (V97D

Gassa-ay Spectres Enbancesent. GISE-25{"");
SAY-TT-510-L3; W pp. (397D

The results of 2 pregras te apply the BAZE
code to the analysis and eabaaceseat of
sassa-tay spectrs fres airbecae large-velsse

i {fereat surface geologic saterials of
isterest is sraniva ezgloraticox show varvieg
reflectance characteris ics ard vesstatioe
assesblages ia coapester-emhenced lawmdsat
inages of the sowtierm Powder River Zasis.
%¢ll drained (sand7, carse-graised) and
soorly dxeined (claycy, fise-grained] soiis
are distiageished by caaspiceucss vegetation
diffevences: a »ajor vegetatior chamge sarks
. the kise dcave by zoee sappers fer the

- 4isputed comtact of the Port Unjon and Wasatch
Yorsations. withizx the ares waderlain by

Pal detectios systess is descrided. The
progran fspreves ea the acceracy of eraaniew,
thorisa, and potassien detersinations ani
plcks ot Bi 213 pesks [ether thas 1.76 NeV)
for possible sse Iin cocrecting feor airbocrme B
£78 backgroumd. 7The RAZE developuent iopreves
the acceracy of other sassa-tay sprctrescopy
perforued in the asploctatios of srasiem susing
either borchole o sucface EST ([petassies,
sraniwm, thorium) dewection. (*1Q)

gezerally coarse—grainel saundstenes of the <73
Sasatch, nuseryes areas have vegetatios like Steckdale, P.B., University of Tennessee,
that of the Tort Wrion, sejgesting the Departoest of Gevleogy and Geography, Emoxville, T8

presence of the Port Gaiom or fimer grained
facies in thke Sasatch. Coler ealizcements of ia Investigatisan of the Chatiawseqa Black Shale
isages prodicel froe sicgle tatios is achieweld of Tennessee as 3 Sesrce of Uraaisve. ONO-98); 13

by cospositing three color films esck of shich Pp- (1955, Jely V)

Cepreseals contrast stietckes of three
diffetent segaents of the isace gray scale.
This asd other emhascesents of the baad & to
band S rati2? isage, especially skex coabined
with enhanced wersions of other band-ratio
isages, pecsit reasonatkly good discrimisatioe
of exposed hesatite stajred saterials in
altered groaed associated witk wrarviun
rall-froat siseralization. The wegetatios
Aifferences and red altered grcund are ot
2iscecrsidle in available high-altitele,
color-infrared photographs. Fiell aai
iaborazory seassresents of spectral
reflectaace shovw tkat adsocptior damls
characteristic of ferric iroz are obvioss in
spectta of altered rocks aed their owerlying
cesideal f0ils, D1t are absent or mircimsl ia
the spectra of ynalzered materials. This is
the Basis of the detection of red altered
groend usizg Lani-.t data. The field spectra
skow that bamls nat avsilable on Landsat Ddut
available in aircrafec scanrers skosld permit
better discrimination cf hesstite-stained,
aleered sacterials and possibly of
calcite-ceseated saterials azssociated witk
sranias roll froats. Pahkanced Lasdsit images
also show sacy limear topographic elesents 2
zo 2% ka long that are 20 regulacly leveloped
tharr they are inferce? to represent Jeslogic
structure. Llineaments fn the sosthern Povder
2iver Basin satch the morthwest crend of
s3tsurface fold and ore-sarl isopachs sapp2d
at the #ighlacd sine. X calor-echancel isgqge
0f 2 Landsat bard S to ba! 4 ratio has
rev~3iad a S¥U-vrending lireament sarked by
changss in vegectarfon amd streas-course
pattegns. The line is sespected 2! marking a
sibtle, relatively younq stiucteral sag
parallel to s34 west of & postalated positive
fold4 axis. Oranies occurrencex are scattered
in a2 nagrcov belt west 27 this nevly fefined
lineaseat, bot the Iine marks the west lipit
of ecordosic minecalization thias far
1iscovared. The zuthors heliere the lincamert
rapresents a strocteral sag that ispaded the
flovw cf uranive~bhearing solurions and prosotel
sa1or ursnige deposition just east of the
atryctore. (ITT)

Seves kurdred fifty-two ntmp sasplss and
oze hunired thirty care sasples of the
Chattaseoga Shale were collected for scasiss
amalysis. Pleorisetric scanies analyses vere
res ot all sasples, seppleseated dy flame
spectrophotesetric amslyses for ferric oxide,
calciun oxide, and other trace elesents apt to
be preseat- The phosphate costeat vas also
determined in sowe instamces. Calculatiosx of
the uraniss resecves i all of the Chattaroogs
Skale which lies beneath the 15,000 sgeace
siles o3f the Highland Ris and the -l-bc:lnd
Platess of the state of Ten pr

figere of apwoxisately 20,803,000 tons ot
sranius. This {igere asseses an average
thickzess of 25 feet for the Chattasoogs
Shale, and a» average grade of 0.0025 percent
wraniva. 7The Dest average scaniun grade ic
the Chattanooga Shale is ia the Tassavay
Zesber. Cosclesions vere fairly wll
establisked regarding the ssoent of wrassius ia
the Chattanocoge Shale. They ace as follovs:
(3} the asount of sramies {s reasonably
consistent fros place to place, amd there age
not abrupt lateral differences at any given
stracigraphic horizon; (b) the Gassaway Heaber
is higher grade that the povelltows %esber;
fc) thas 2™ anit of cthe Gassavay Nesber, vhere
Zisringgishable, runz the highest >f the
fndividgal onits, with 0.008 percent sraties,
or bettec; (I) the "P* waiv, vith its sany
4-ay beds, Is the poocest, cossonly rensing wmo
greater than 0.007 to 0.00V5 percent sramius:
and (@) the "A", "™, and "D” wnits of the
Gassavay Zember sre cf intersediste grade.
(JET)
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Erishe, B_J.. 202, Paskingteas, BC

v Rexlce and Sorld Uranies. ARG Yslletin
S§Iqu) z695. (1973, april)

Pev Nexico is endoved uithk the wocld®: largest
inows cocestratios of sranize ore ie
sasdstone. Throegk 977 these ocebodies
vielded 12%, 150 short tees of 7308, abost 87
perceat of the Frited SRates supply asd 1€
percent of the free world®s sapply of yelles
cake. Only ose foreiga sation, Casads,
exceeds the state of Sev Bexice in prodectien.
Fros the 1977 lgwel of abost 7,604 toas U308,
Sev Rexice®s catpet i3 expected to dosdle
within the mext W years, thus maictzisieg the
state’s telative peosition within the United
States. Beversr, the mtisa®s share of werlse
preduction is apt t2 slip as mev nives cose
on~sStreas in smck commtxiex as Rwstraliam,
Cassda, and PSiger. The sasistone vrasiwes
2eposits of Bev Sexice, Celeralds, Wyesing, and
Yexas have providad nodels for exploration
avewnd the wvorld, aad exebodies of thAis type
are »ow known in at least 10 coumtrias. Sees
of the foreigm depesits exkibit smesel

" geelegic festures or have distinctive
exploration histeries. Argeatina-Mt Sierras
*intada, the lacgest depexit, the ore is
telated teo pyTite in an eoliax sandstime.
Awstraliz~-Is the Severly basic ere was
discevere? -y Irillixy costineatal sedisents
flanking Iv. Painter vhich cestaiss
sraniva-bearing veiss is qramite. Awstria-it
Yocrstas, pitchblende amd coffinite
simerslization in Perisa sandstene heds vas
not resobilized dering regionzl metaserphiss
te the greemischist facies. Caada-The
Blizzard deposit of Britisk Colesdia wvas fommi
by applicatios of the Tone. Japan, sodel.
Prasce-The Yeraslt depasit, in Pecwian
sediseats, is controllad partly by faslts and
partly By 1ithology. Gabon-The 2eposits are
is the oldest host rock (abost 2,000 ».y.)
kaove to costain sasdstene oze. Japan-In the
Tono dewvosit, the ore is cootafined in
paleochansel structures as 3 vraniss-beacisg
teolite nineral. Biger-The largest resosrces
in sandstose, exclusive of the United States,
have bean dewveloped in Wiger. Sowth
Rfrics-The waln deposits are in the lower pact
of the Baasfort Geowp ©f the Karoo
Sepergroup), bet northmrcd the 2eposits are
progiessively highexr in the section and ia
yosmger rocks. (Aeth)
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GEOGRAPHIC LOCATION INDEX

All geographic locations in the United States are indexed by state. and may be followed by county,
city, township, range, section, and 7': or IS minute quadrangle or combinations of the above. The
following illustration shows township, range, section. and 7°: and 15 minute quadrangles.
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Tisnesots, Becker Cownty 236
Tisnesota, Big Stone Cownty 236
Yionesota, Clay Cousty 236
tipnesota, Grvast Cognty 236
Yisnesota, fittson County 23€
fisaenota, Nahwsomes Cognty 23
Yinnesota, Rarshall Cosney 23

Sinsesota, Porsan County 236

Bisnesotz, Otter Tail Cosaty 23
Eizsaesota, Pemnicgtos Cosnty 236
2iszesota, 201lk Comaty 236
Bisresota, %ed Lake Cemanty 236
Zisnesota, Eoseas Cosaty 236
Risaesota, Tmaverse Cesaty 236
Ziasesota, ¥ilkie Coanty 236
mississinpi ®58

Bississippi, Taskin Comaty 07
Rissosri, Bosrboe 28

eissosri, Callaway Commty 87
Zissouri, Dowglas County &7
2issoeri, Itom Couaty &7
Eissosti, Madisoa Cesmty &7
Bizsoeri, Maries Comuty 87
gissosri. Ste. Gepevieve Comty &7
Bigsosri, Verzos Coesty 87

Rontass 137, 160, WY, 225, 287,
1Y, &59

Boatasa, Beaverkeai Cosaty 1°3

Heataza, Sroad mter Couzty 189,
329y R

Roataza, Cacter Coeaty 198
Rocctana, Custer Cosaty 198
Ecatana, Deer Ldige Cownty 192
Rontana, Tallor Zounty 198
Noztana, Gallsciz Cowaty 1389, 33y
Tontana, Granite County 193

Eontana, Jeffersos Commty
189, 193, 279, 280, 331

162,
!ﬂ;;l‘n. Levis and Clark Couaty
Eontaaa, 2adison Cowmty 189, 3
Rostaas, Park Coenty 189
Roatana, Povier River Cosaty 193
Hoantana, Povell Zounty 660
Nentana, Ravalli County 193
Rontana, Silver dow Cosaty 193
Hoataga, Sweet 3cass Coenty 189
Vedbraska, Basner County 259
Bebraska, Dasves Zocesty 380
Webcaska, Kisdall County 251
Sebraska, Scotts Blef? Cosuty 2S¢
Neveds 83, 178, 179, 202

Seveda, Churchill Coanty 2%
Wevada, Zureka County 255

Fevada, Lander County 25%
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Fevala, Lincola Cum (30 ]

Bevada, Rizeral Ceesty 255

Sesada, Uye Comty 255

Sew WC 99, 853, S8

Bev Zavpshire, Belkmap Courty 19
Sew Eaupshire, Caxxoll Coanty 130

Sev Banpskire, Grafiten Cowsty 130
Vev Jersey, Rantexdca Cosacy o7
Wes Jetsey, Borxis Comty o7

BSew Jacrsey, Passaic County &7, 162

Sas Jersey, Sessex Comaty a7

Bev Jetsey, Varrea Comaty o7

Vev Bexico 30, 37, 9, 19, 136,
as, 183, 163, 196, 200, 225,
238, 238, 23, 259, 265, 312,
5, 317, 3133, 338, 330, Y,
385, 386, 383, 382, 388, 39S,
308, 393, 397, %05, 313, 827,
¥35, 835, 886, AT

Fev Bexico, Bermalillo Coumaty 185,

Yev Bexico, chicl Comty 257

Sev Bexico., Colfax Cosaty 105

Bev Bexico, Edly Cowmty 178, 257

Sev Nexico, Lea Coenty 257

fev Bexico, Liscola Couaty 185

Sev Bexico, ¥cKkinley Comaty ™1,
207, «07

%.v Bexico, Otego Cosnty 185

Yev Nexico, %io Arribs Cosaty 1605,
798, sa8

Bev %gxice, Rovsewelt Comaty 257

ey Bexico, Ses Juas Cosaty 189

Bev Mrico, Sas Bateo 806

Yev Yexico, Sas migesl County 1835

Yev Rexico, Sasdoval Cowsty 185,
108, 207, st

New Rexico, Samts Ve Comnty 185

lo;osnico. Yaleacia Coanty W3,
7

Kew York,
fev York,
Sev Yotk,
Sev York,
Jov York,
ey York,

Sev YTork,

Pigex 878

levis Comaty &7
Ocange Cowaty o7
Petaas Comty 87

3t. Lavrencs Cousty 87
Sellivea Comty &7
Sestchester County 7
¥oodcidge 372

Sorth Carolina 176, 187, aas

Botth Caroliaa, Alexender Cousty
219, 230

Poreh Coosl i,
230

Borth Carolimm,
Bcrth Carolisa,
23

Bortk Caroliea,

aileghauy Comty

Anson Coemty 218

ishe Cemnty &7,

ivecy Comaty &7,

205, 212, 219, 230

Worth Carolins,

Sorth Carolins,
278

Pocth Caroliss,
279, 230

Wocth Carvlims,
Borth Caroliea,
Bocth Cacolina,

vorth Ea:oliu,
7, 219

Socth Cerolina,
219, 23¢

worths Carolinma,
238

vorth Carolina,
233, 230

tocth Carolisas,
27

Borth Carolinas,
279, 220

Sorth Caroliaa,

Forth Caroliss,
219, 230

Sortk Carolina,
205

Socth Carolins,

Socth Carolise,
27, 219

sorth Cacolinma,

Sorth Carclina,
235, 29

sorth carolins,
219

Borth Carolina,

-Sogth Csrolins,

205, 213
Borth Carolisa,

Sorth Cacrolisa,
219

Jo~th Carolins,
219

Wocth Csrolisa,
230

Jotth Cavolise,

Wogth Carolins,
1%

Worta Carolina,

Worth Caroliss,

Beske Cosaty 219

Tabarces Commrty
Caldwell Comty

Tatawba Coenrr 279
Thathan Cossty 205
Tlay Cosnty 28
Slevelsnd Cowcty

Pavidwon Cosnty
Oavie Comaty 219,
rocsyth Couaty
Zaston Cousty 127,
sailford Cowty

Eacaatt Coeaty 205

fredell Cosaty
Johaston Cowaty

Lee Coraty 205

Liacola Cosuaty

Eacon Cocnty 208

icpovell County
Neckleaburg Comnty

Hicaville 205
gitchell Couaty

Roore Coeaty 205
Randolph County

Richsond Couaty
Rockinghas Couaty

Rowas Cosaty 219

Rathexlord Cownty

Sappson Comty 20%
Stanly Covety 219
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Borth
Forth
Sorth
Sorth
Focrth
Sorth
Soxtk

Sorth
21

Sorth
Borth
Sorth
Eorth

Yorth
236

Borth
Sorth
Eorth
Eorth
Yorth
Soxthk
Sorth
Yorth
Sorth
JIkfo 1356
Jklaloma,
Oklahosa,
Jkiatons,
Jklshoss,
Jklahosa,
Oklahosa,
Jklahosa,
Nkishoma,
dklashons,
Oklakosa,
Oklshosa,
Oklahona,
Oklahosa,
Oklahosa,
Oklahoms,
Nklahoss,
Oklahkoma,
Iklahosa,
Nklshons,
Nklahosa,
2k lahoss,

Carolima,
Carolima,
Carolixa,
Carolina,
Cerolisme,
Carolina,
Carolina,

Carolima,

Pakota,
bakota,
Dakota,
Oakota,

Pakota,

pakota,
Dakota,
pakota,
Dtt;ta.
Dakota,
Dakots,
Dakots,
Dakota,

Dakota,

Stokes Comty 23
Sercy County 230
Uaiom Commty 279
Sake Comty 205
Satasga County 230
wilkes Cosaty 2
Tadkin County 230

Yaacey Cowaty 205,

Barnes County 236
Billings Cowaty 2326
Casx Cownaty 236
Cavalier Cosnty 2%
Graad Porks Counmty

Criggs Coeaty 236
Belsos Cowmaty 236 .
Pesbisa County 236
Sassos Cosunty 236
Pickland Cosaty 236
Sactgeat Comty 236
Steele County 236
frzill Cosaty 126

Walsh Comnty 2%

Atcka Coancy 182

Becikhas Coanty =&18
Sryas Coucty (82
Cacrter Cosnty 182
Coal County 122
Creek'Coun;g 191

Custer County 318
Garfield County 18%
5arvin County 182
Grady Cnunty IR2
Grant County 181
Rughes County 182
Jefferson Couonty 182
Kingfisher County 181
Logas Cousty 181
Love County 182
Narshall Couaty 182
neClaia Ccunty 182
Bacray Coonty 182
¥oble County 181

sovata Coonty 13

Oklakosa,
Oklakosa,
Oklakosa,
Oklahoma,
Oklakosa,
Oklahoma,
9klakosa,
Oklshoea,
Oklakosas,
Oklahoaa,

oklahosa,

Pitesdery Comnty

Osage Soeaty 181
Pasnee Cowaty 181

fayne County 181

182

Postotoc Comsty 182
Pottavatonie Cosaty 182
Sogers Eills Cosaty 818
Sesindle Commty 182
Stephens Comty 182
Telsa County

Sashita Cesaty B8

Otegon 162, 178, 179, N2

Oregoz, Liscola Toumty 153

Pesasylvania, Bed?>rd Cosaty A7

Pesnsylvania, Berks Couaty 87

Pesasylvanfa, Bradford Coemy A7,
126, 222

Peansylvania, Secks County 87

Peassylvania, Carbon Cosaty 87

Peansylvaria, Calusbia Coznty &7,
126, 222

®eansylvaania, Dawphix County 87

Penssylvania, Pulton Cosaty &7

Pearsylvania, Buntingdom County a7

Pearsylvania, Luzerae Cousty W7

Pentsylvania, Lycoming Couwnty 87,
126, 222

Pe:;sylvlnia, Sacvhasberland County

Peansylvania, Potter County 126

Peansylvania, Schuylkill County &7

Penngylvania, Swllivaa Cosnty »7,
126

Penrzylvania, Tioga Couwnty 126

Pennsylvania, ¥yssing Connty &7

Saskatchevan 308, 308, 382, 358,
367

South Africa 302, 87

South Carolins 116, a8d

so;:: Carolina, Abbeville Coupty

South Carolina, Aiken County 231

South Carolisa, Anderson County
208

so;:z Carolins, “herokee County

South Carolins, Sreenville County
208

Sog;: Carolins, Sreenvood County
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Souwth Carolima, Lawreas Copaty 208
s.-gl Caroline, Leaxisgton Coamky
231 .

Soeth Carolima, BcCormick Counmty
200

Sowth Carolima, Oconee County 200
Soutk Carolima, rickess Commty 208
Sosth Carolisa, Salwie Cosaty 23t

Sowtk Carolima, Spertasberg Cownty
208, 219 :

Sostl Careline, York Coumty 219
South Bskota 160 )

- South Baketa, Cester Cowmty 260,

E )

s::;:h Bakota, Pall River Coeaty
1

Sosth Dekota, Bardimg cgniy 326,
L -
Sowth Dskota, Lawremce County 261

Sowth Dakots, Pussimgtos Cosaty
260, 31

Spain 67, 378

Teanassee 25, 356, %68, 873
Teanessee, Carter Coummty 87, 230
Tennessee, Joknsoa Comty &7, 230

Tennesses, Ssllivan County 230

Texas,

. rewae,

Texas,
Texas,
Tems,
Texss,
Texas,
Texas,
Temns,

Tesas,
238,

Texas,
Texas,
Texas,
Texas,
Texas,

Texas,
315

Texas,
Texass,
Texas,
Texas,

Texas,

- Texzas,

Texas 62, A7, 160, 315, 383, 833,
838, 856, a6s

Tezas, Arsstrong Cosaty 861
Texas, Atascoss County 22§
Texas, Bailey County 061
Texas, Bee County 288

Texas, Brizcoe Couwmnty &61%

Texas, Burlesoa County 362

Texas, Carson Coenty 8§69
Texas, Castro Coenty 861
Texas, Childress County 961
Texas, Cochras County 861
Texas, Collingsvorth County 861
Texas, Cottle County &61
Teras, Crosby Cosnty 861
Texss, Dallsa County 8§61
Texas, Deaf Ssith County &61
Texss, Dickens County 861
Tasvas, Doaley County 861

Texas, Duval County 38, 226

Texas,
Tesas,

Texas,

Ector County
rloyd County

voard County

13
861

LT3}

Texas,
Tezas,
Texas,
Texas,
Texas,
Texas,
Texas,
Texas,
Texa X,
Terss,
Texas,
Texss,
Uoited
Onited
ossh
113,
278,
asse,
asse,
OSSR,
osse,
8se,
gsse,

Gray Cossty A€%

!;!z CTouatly 408

Sxll Coumty 863
Bansford County 861
Sardessa Coasty A&t
Sartley Couaty 869
Zeuphill Touaty 861
Bockley Cosnty 861
Hutchbinsor Cosusty W61

Kazmes County 33, 38, 22¢,
208, 315, 379

King Cosmmnty &67
Efaox Comnty O6)
Lasb Comaty A&61
Lee Coesty 362
Lipscosd Cosmty 861

Live Ok Cosaty 33, 298,

Llano Cosnty 129
Lebbock Cosaty 861
fclullen Tosaty 33
Boore Cowmty 867

fiotley Comunty W61
Bavarro Crossing 13
Ochiltres County ®61
0l2bam Cosnty §69
Parser Couonty 869
Potter County 861
Basdall COUu;y 861
Robects Courty 861
Shetmsan Touaty 861
starr Cosnty V3

Swisher Couaty a6t

Webb County 57, 238, 3715
Vheeler Tounty a61
Wilson County 288

Arab Reput lic, Qatrani #25
States 105, 307, 303

. 2%, 78, 75, 92, 9%, 110,
122, 180, 167, 173, 2T,
309, 380

Azerbaijen 2

Gornaya Shoriya 172
Kazakhstan 8, 35, S
FirSziys 99, 159

Kola Peninscla S, 928
Siberia 7, 98, 12%
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J5SR, Tien~Shan 85, 96, 97

FSS2, Transbaikaliya 18-

T5SR, I=riy Penninsela 57

JS$SR, Tvan-Shar 76

3$Se, Ukcaina 170, 171

3ESB, Jzbek SS5P 151

Teah 88, 161, 178, 179, 292, 259,
278, 302, 306, 320, 322, 327,
335, 36, 366, 375, 393

Itah, Syery Couaty 336, 398

Ocah, Sarfield Coﬁnty 337

Jtah, Juab County
369, 362, 3°C.

175, 257, 281,
396

Jtak, Kane County 337

Gtah, %illard County 305, 39S
Jtah, Piate County 162
Otah, Salt Lake County 162 -

Jtah, Sas vaan Cosaty 73, 217,
336, 813

gtah, Toocele Coanty 275, 309

versont, Bennington County a7

Yermont, Lasolille Coanty a7

Virginia 883, 858

virginia, Bland County 87, 230

virginia, Carroll County 230

virgiuia, Calpeper County &7

virginia, Floyd Coanty 230

7irginia, Pramklin County 230

virginia, Grayson County 230

Yirginia, Renrcy County 230

vicginia, Patrick Ccusmty 230

vicginie, Pulaski County 87, 230

virginia, Bussell County 230

vicginia, Scott County &7

virginia, Ssyth County 230

Yicginia, Spotsylvanias County 109

Virginia, Tazevell County &7, 230

Yirginia, ¥ashington County 330
virginia, ¥ythe County 230

Jashington 96, 162, 178, 179, 202

washington, Perry County 373
Vest Vicginia 35¢C
dest vicginia, Grant Coonty &7

Jest virginis, Pocahontas County
[2)

¥isconain 160

Wisconsin, Marinette County 07

159

| 1 in, W [ 34

a Coanty

Syosing 97, 112, 181, 160, 161,
162, 225, 227, 23%, 258, 386,
355, 360, 386, 393, 393, w19,
s&0, w82, 857, 878

¥yoaing, Albany "omanty 1, 175,
251, 258, 852

Syosi- g, Carbon Zounty 1, 258, 852

Byosing, Converse Couaty 1

Byosing, Fremomt Cowaty 1, 21,
328, 376

. Byosing, Goshen Touaty 251

Vyosing, Jases Lake Quadrangle (7.

S*')  &S2

¥yoming, Johnsop Cownty 315, 335

Wyoming, Larasie Coumty 251

Fyoming, Norgan Quadrangle (7.5°)
852

Fyosing, Batrona County 1, 175,
328 ]

fyosing, Piobrara County 3%

Wyosing, Platte Coumty 251

Wyosing, Stroess Eill Quadrangle

(7.5%) as2

Syosing, Sweetwvater County ¥, 258,
828

¥yosing, Weston Zouaty 331



1&0



161

QUADRANGLE NAME INDEX

The one degree by two degree National Topographic Map Series (NTMS) quadrangles 2:eindexed.
The following map shows the quadrangles of the continental United States.
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GEOFORMATIONAL FEATURE INDEX

Geologic formations, mincs, claims, districts. lakes. rivers. mountains. and other regional
structures presented in the reports are indexed. '
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Soest Yaylor Deposit 806

fosst Toby Conglomerste 168

fountain Glem Smale 115

Sowry Shele 236, 852 ]

At. Zstelle Plutos 220

q¢t. ScKinley 253

#addy Creek 232

guddy Sandstone flesber 852

ssncie Creek Shale 132

Sacimiento Group 185, 188

Sash Fort Shear Zone 657

¥svajo Sandstons 339, 375

¥Weedle Aountains 199

Wegaunes Iron-Pormation 391

Yellie Bly rorsation 182

Welson Batholith @00

fev Albany Shele 16, 115

Wev Rampshice Platonic Series 99

Wev Raven Formation 368

m

Bevark Groep 368
Sevcastle Ssndstone 236
mnu Prison Bipe 368
Sevland Lisestoae 859
Bgalia Basis >390
Bigger lonu}_- 860

Iio:tan Pormation 232, 236, 380,
a52

Ho Pay Vein 811 .

Bokai mesa 217

Nose Growp 281

Soaesech Shale 160, 389
Wopeaiag Quartzite 353
Bocth Branch Formation 203
Borth Prying Pan Crmek 287
Sortk Sarper Creek 213
Wocth Borm Formation 202
Sorth Perk Porsstics 251
Sorth %iley Pass District &0
létth Shore Volcanics 353
Sorthwest Agngle 3353

Oakville Sandstoce 38, 288, 115,
3e3

Ocala limestone 8as

0gallale Porsation 232, 257, 820
Okio Shale 21356

04l Creek Pormation 182

0jo Alaso Saudstoss 185, 188, 805
Otl‘Cllbolltit. Cosplex 105
Olestangy Shale 2356
Oliverian Pletonic series 9%
ogeirch-Uintah Belt 322
orpha Vein &11%

Oosmsge Series 16

Oscar Growp 182

Ottava Graben 105

Oucay Limestone 3519

Overfall Brook Pormatfion 2C3
Pacific Ocean 69, 186
Pajarito Mountain 105
Palangana Salt Domse 226
Palser Gneiss 391

Pales Poreation 383

Paslico Estuacy 187

Psck Range 413

Pater Porwation 608
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vacys massif iz -
Pavnee Lisestome 132
Payette Poreatioa 202
Pesce River &3, W7
techezgan Pegion S
Pecors forwatios @08

Peters Creek Peslt 16

Petrified Forest Sesber 393
?hosphorias Pforsatios 159, 193, 186
Picamnce Creek Sasip 161

??ctu crosp 103

Piednont Groep 27

Piedwort Province a7, 136, 208
Piedra tiver 199
Piegan Srosp 859

viesce Shale 233, 236, 326, M6,
4310

Pikes Peak Gramite 838
Pine Creex Geosynclise 211
Pliae Hes Clais 392

Fine Point Deposit 168

Pine Ridge Sardstone Basber &52
Pinedale 3onocline 807
?inkertan Trail Porsation 339

Pioto Rowatsing 62

Picneer Batbolith 193
Picneerville District 285
Pipeline Faslt 138

Pleasant Hosntais 10S
?lessanton forsstios 132
Pocono Pocrsstion &7

Pocos de Caldas Intrusion 10%

Poison Canyon fine &1

Poison Canyon Sandstone 1,9,
3ny, 388
fokegass Quartzite 135, 353

Polatis Rine Deposit 168

Poleo Sandstone Lentil 8a8

Polk Cgeek Shale 182

Posperasg Outlier 368

Portage Lake Series 389

[ ,etland Porrmation 368

Portland Mine 389

Post Oak Congloserate Nember 419
Patato ALll Claim 392

Povder River Basin 161, 194, 227,

178

Povder River Basia 23W, 71
Powdechorn Mistrict 802
Povderhorn Crasite 195, 802
Poverkorzs Istresion 105
rresqus Isls Cmiss 383
Prickly Peer Valley 779
Prince of Tales Islaad
Prieceton Bine 189

Pucksesge Porsation 353

812

Purcell Seestafas 339
Purcell suutcu 32
Purcell sills &0
Petgatoire Porcsatioa 232
Pergatoire River 232
Qeuackita Roustaias 182
Qeslrest Quartzite 60
ouulﬁrniu‘ "8
Qesen City Sard l6>l
Guicke Lake Szoep M8
Quizte Lake Bouat 306

Eabdbit Lake 308

pabbit Lake Deposit 305, 318
2addit Lake Forsstiom 353
sadical Rill N
Raisy Creek Imtrusios 105
Rainy Lake Ages 353
Bairy River Jres 352
Palston Treak Size 162
Ransay Lake Forsstion 808
Pzte Netals Rise 387
Faton Basin 16!
oattlesngke Hill 10S

. +enscCag Porsation 82
1eactor Velin 237, &1

Besgan Sagdstone 182

Reany Creek PFormatioa 388, 391
207, 385

162

Recapture Besder
Ped Blsff Clasis
Red Branch Hesber 182
Red Cone 91

Red AE11 105

Red River Pormation 236
Ped River Vallay 236
Pedvall Limnestone 265, 3a5

Reaese River 2%5
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teklav Pormation 868
Repablic Sigeatite 239%, 290
Ihes Intrusios &0

Yichkards Gine 162

¥ico Pormatios 199, 339

“®ikolatviask Segios S

‘3isgvoad Sice 162

tio Crande Rivwer 199
Riverton Irox-Porsstica 38, 390
Rocky Arroyo 118

2ocky tosataiss 161
Rosiclare Vein 115
20ss~-Adass Deposit 105
fcedidous Formation o7
Bove Torsatioa 353

Toyer Dolomite 102
Rwdayye Souatains 278
2sle Creet 232.

2e» Jeagle Deposit 3¢
Sush Sprinys Saadstose 12
S. Mdon Sise 309
Saganaqgas Batholitk 3253
Salitral Shals Tonges 888
Salsos City District 285
Salson River wosstaias 193

Salt Sash Zesber 22, 337, 339,
83, 375, 393

San iatonio Valley Deposit 103
Sas Jose rorsstios 185, 188, 805
San Jean sasia 161, 1968, 805
San Jean Hosacteins 228

San Lais Velley 199

Sam fateo Pavlt 138

San Rafael Digtrice 336

Sas Bafael Groep 105

Sar nafasl Swell 1398

Send Sash Basis 169

Sendis Porsatfion a8
Sasdetone Nize 382

Sangré de Cristo NMoowtains 185
Sants Barbars Pasis 69

sants Cruz Basin 69

Santa Rite Deposit 30

$20 Francisco series 809

sargent Prospect 389

179

Sawanze Pormatfom 162
Savatch imnge 318

Sastooth Satholith 22v

Sayan Boeatsins 92

Scheller Propecty 800
Schvactzsalder fime. 162
Scott Besia 830

Searles take 69

Seift Forsatios &&Q

lelawik Eille 105

Selawik #ills Pluton 233, 2S€
Sesisole Pormation 182
Sn;vn rormation 182
Seatimel Putte Bember 326
Serpent rmnioy (11}
Serpestine irea 239
-Scmunc Gn}tte n

Sever Rivers roraation 3116
Sevy Dolosite 363

Sevard Penfasula 281, 282, 356
Shasket Creek 135 ’
Sheep Rousntzin Porasatios %9
Sheeprock Nosntains 278, 275
Shervood fice 1389

Sheser Creek 287

Skinareep Conglomerate 217, 392
Shirley Basia 1, 161, 175, ¥19
Shoal Crerk Limestone 115
Shorty Clefin 292

Shettle Heados Forastion 368
Sieno Slate 391

Siberisn Plate 120, 121

Side Ail1 Claie 2392

Sierra dunckas irea 162
Sierra Madre &57

Sierrs Bevads Batholith 136
Sierca Fevads Hountsins 83
$ignal Mountais Poreatiop 182
$iiver Ness ites 220

Silver Ploss Granite 105, 206
Silver Queen Aine 366
Silvertip Vein ¥14

Simonson Dolosits 363
Sinpson Porsstion 12

Sioux Quactzite 353
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Six-Bile Lake iaphibolite 391%
Skaergaard Iatrugion 59, 60
Skull Creekx 17
Skull Creek Shale 17, 236
Seith Lake District 119, 333, 807
Ssith Size 389

Spake River 9

Snake River District 265
Smovbamk Stock 353
Solberg Schist 39%
Soedan Iton-Parsaties 135

Saath Alligator Yalley 210, X398
South Pryimg Pamn Creek 287
Sosth Park Area 181

Sosth Riley Pass Distrgct L1 1]
Sparta Yorsation 868
Spearhead Eember 178

spor Eowatein 267, 278, 309, 320,
371, 163, 395, 395

Spruce Pine Area 205

Sprece Pipe Grosp 219

5t. Prapcois dosntaias 28
St. Lavrence Island 11CS
St. Peter's Dose 105

Stag Creek VYolcanics 211

Stanley Area 285, 392

Stanley Shale 182

Star Ploorupar District 366
Steele Shale &S2
Stephenson %ine 389
Sterling Porsation 0823
Stevart Paslt 16
Stinking Hot Sprimqgs (1)

Stobie Pormation 0oGE

Stonefort Lisestone Remsber 115
Stonevall Pocrsacion 236
Stony Nountsin forsation 2J3¢
Stony Rapids Linear Belt 330
s5tors King Pess 220
Stoact Shale 182

Styx River Batholith 220
juqgactloaf Arkose 348

Soswerville Pormation 339 1375

sonshine Rine 162

Supai Formation 266, 15

100

Sepexior Tectoaic Provimsce 808
Sesanyr Batholith 87

Swvap Peak Pormatioan 363
Sycamore Limestose 182

Sylvaa Shale 182

Tacket Porsation 160

Talcott Poraatioa 368
Tellabassse Cresk 260
Tallabassee Cresk Conglonerate 280
Tallulad Palls Pormation 208
Tanpa Lisestose 371
Tamna-Kaskokeis lowlands 253
Task Hill Lisestone 810

Tanner lnsi; 69

Teshkest Artesian dasin 15V
Tazpayer Sample 389

Taylor 8iae 389, 390

Tazin Grosp 367

Tee Lake drea 815

Teller Bountain 91

Tesple Hountain 302
Teapleton HBeaber 19
Tensleep Sandstone 251
Theloo River 142
Thersopolis Shale 852
Thessalon Porsation 408
Thirsty Canyor Taff 178

Thirtynine Bile 7olcanic Seriec
280

Thosas Range 175, 27a, 308, 363,
366, 395, 396

Thospson Creek 194

Thompson Peak Porsation 221

Thossor Pormation 353

Three Porks Basir 789

Three Lick Bed 356

Thursan Sandstone 182
Thursday Dolosite 363
Tien~Shan 88

Tistered Rills Groop 182
Tissins District 183

Tin Mountain 105

Tired Pup Bar“~Tith 220
Tishosingo Granite 182

Tobacco Root Kountains 199

Tobin Mine 389
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tcdilto Lisestome 188, 357
Togo Pochation 9%

Toiyabe Range 255

Toleca Qeartz Eonzomite 116, 279
Tosbatome Batholith 38
Toubstone Hoemtaios S8
Tosbstone li;ot S8

Torgee River Beaber 326, ¥0s
Topaz Bosmtala 278, 291, 309, 363
Tordilla Samdstone Resber 379
Yoroseap Yorsstioa 266, 385
Townsend Valley 33t

Tomway Gawiss 208

Tradevatex ctt;lp 115

Trail Creek 2¥7

Trajl Bidge Placer n-pocgt (1)
Transastarctic Souataiss 2019
Trapper ctgok 287

Trapper Yein 811

tfavets;t Ranch District a0a
Trousald Porsatioa 353

Troy Graaite 182

Toceacari shale 257

Tetners Falls Sendstone 368
Terpi Bassif 85

Torqeoise Hoentain 39

Tuscaloosas Porsation &8s

'Vflyll Kaxs Growp 236

Two Botte Creek 232
Tyeade Creek Synclipe 339
Tyler Porsatiom 160
Tymek Pocmation 823
Typer Slate 38

Ginta Basin 161

Okrainfsn Shieid 170, 17V
Oucle Sas Taolt 38s
Incospshgre Porasation 199
Oncospabgre River Area 228
Union Valley Yorsstion 182
nkpaps Ssndatone 381
Uravan Bineral Belt 22
Ursilite-Veeksite Group 277
Tvharcie Porsstion 219
¥allecito Creek 199, 228

Yasooss Pormation 182

Yaaoss Crowp 182

Yariscan Alkalic Intresives 835
Versilion Bistrict 353
Vervilios Faslt 236

Versilion Cremite 353
Versilios Bassif 135
Yicksberg Formation 456

Yiola Lizestone 13, 182
vicginia Pormation 135, 353 -
vYoelker Prospect 369

6. Uilsva Hine 162, 279, 200
Sagos Bed forpatiom
Sah-Sak-Tusher Belt 322
Salker River Busic €3

¥all Creek Saadstome Besber 852
¥all Eoentaia Teff 2808

Saslasst Clay 182

Salnst Creek Pasit 2388
Waaakak Porsatios 185
Napasecka Pormation 182, 182
varing Hoentains 256

Sarren Ates 285

Sarvoman Lineemezt 208
Vasatch Basin 167V

Wasatch Porwatiasn 227, 238, 275,
335, 393, ¥

Sasatch Platens 167

Vssatch Rasge &8

Wasshakie Basin 1161

Ssshita Valley Paanlt Zone 182
Vausecs Mine 38°

Veches Pormation 8€8

Jellborn Porsation 362
Sellington Forsation V81, 182
Wells Porsation 386

Sellsville Hountains O8

West Bear Lake 308

West Poreland Porsation 823
West Rock Sill 3¢,

West Spring Creek Formatiom 182
Western Desart 825

Westecn Lovliends 220
Vestsoreland Corglosesate 398
Hestvater Canyern Nesber 103, 138,

191, 207, 317, 338, 381, 382,
18%, 3193, 197, W05, 806, 835
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T Set Rowstains 282 ‘ Yeelirrie Denosit 80
) Seteaka Shale 182 Yegua Pormstion 226, 56
Tewe Slate 397 Yellow Chief 8ise 267
- - Uevoka Pormatioca 182 ‘!orl Bosmtaias 239
Sheeler Creek Pluten 35T York Slate 281
Thiskey Lake Creenstose Belt 0% Tiswersan Rine 389

Shite Canyom District 336

Shite Norse Growp 182 <
Shite King Bine 162

Zhite Hoemtaias 105, 130

Thite Pine Bise 309

Shite River Formatiom 1§, 75, 227

Waite Niver Growp T98; 233, 257,
32¢

hice Sigual bistrice 388
Bhitehills Lake 182
Wkitessd rormatiom &2

‘Whitsett Forsatios 33, 38, 2,
e 288, 315, 39

Sichita Bosatains 105, 818
¥ilcox Srowp €56, 868
Silliston Baxin 198
71llov Creek pistrict 25
Silgsom Creek Coeiss 213
Filtshite-Actos Rench 232
wind River Basin 27, 161
wiod River District 376

#ind River Porsatios 21, 253, 328, B
376, 393, aS2 T

¥ingste Sapdstone 339, 375, 821
#innipeg Formation 236
Witwatscscead 302, 307

¥oback Basin 161

Wollaston Lake #15

Wollaston lLake Pold Belt 58, 318
Wolrab Bill Peslt 116

Wosble Shale 182

Wonder Vein 207, 800, 831

Wood Bine 1162

Joodbioe Sand 113, 182

Voodford Chert 182

Woodrov Aine 312

Woodstock Yein ‘H'l

Worksin Clats 162

Tates Yormation V18

Yessisn Craek 247, 81%
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ACIDITY 826 BEFTONITE 136, 267, 331%

ACIDS 7, 67, 69, 7Ta, 100, 30%, 425 BEAYL 278, 275
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DEPOSITS, URABION 217, 222, 223,
227, 233, 23S, 236, 237, 238,
203, w8, 285, 208, 209, 252,
IS8, 260, 261, 268, 265, 266,
267, 276, 279, 297, 301, 302,
308, 305, 307, 308, 309, 312,
315, 316, 317, 318, 328, 328,
329, 330, 331, 333, 338, 335,
339, 339, 380, 381, 382, 3813,
3as, 385, 37, 388, 349, 358,
357, 358, 359, 361, 365, 367,
369, 370, 372, 3Te, 375, 37¢,
3717, 379, 380, 36, 382, 383,
88, 385, 388, 389, 390, 39%,
383, 398, 395, 397, 396, 801,
803, 80%, 805, 806, 887, SOE,
812, 813, 818, 8319, 821, 82%,
826, 427, 828, 833, %38, &3S,
836, 837, 838, 339, 880, ARy,
a5, W86, x84, 852, 853, 8SE,
857, 358, 363, 465, 866, 867,
871, 878

DEPOSITS, VANADIUR 22, 175, &21

DEPOSITS, VEIN &7, 70, 128, 131,
162, 176, 206, 287, 27s, 280,
3w, 330, 339, 382, 361, 363,
366, 378, 388, 390, 398, 800,
801, 302, 803, &1%, 812, 818,
253, 867

DETORI NS
61

16, 25, 222, 356, 37N,

JENISDITE 291

DIABASES 388, 389, 390

DIADOCHY 286, 378

DYAGESESIS 309, 372, 856

DIATRERES 389

DIPPERENTIATION 8, 27, 38, 59,
10, 117, 128, 129, I88, 157,
328, M8 -

DIORITES S8, 811

DISEQUILIBRICE, ISOTOPIC 83, 151

OISEQUILIBRIOH, RADIOACTIVE 29,
103, 110, 118, 186, 155

DISTRIBUTIONS 8, 9, 10, 18, 77,
30, 33, 35, 36, 37, &7, S5, €0,
62, 72, 85, 87, 88, B9, 92, 96,
99, 108, 113, 122, 123, 128, 129,
135, 139, a8, 8%, 157, 159,
160, 171, 172, 178, 182, 190,
281, 328, 33w, 351, 355, 812,
423, 861

DOLONITES 133, 378, 386, 810, 825,
87

ORYLLING S8, 196, 207, 208, 2194,
233, 397, a1S5, 450, 868

DUSOFTITE 319

DYSPROSION 230

EABTRE CROST 78

EARTH MANTLE 72, 123

ECONORICS 183, 197, 258, 815, &6,
819, 821, 836, 880, W87, 8519,
N6, 869, 870, A7s

eR 1%, 61, 62, 89, 82, 93, 108,
118, 139, 1a9, 167, 223, 33N,
3180, 372

ELECTRICAL COWDUCTINTY
205, 230, 862

186, 20w,

' ZUXPEITE

EL®CTRICAL BRESISTIVITY 186

rPaRTION 63, 209

EEASOAZTRY 209, 415, 829

POCEBE 1%, 38, 161, 202, 23s, 350,
335, 5%, 355, 379, 393, a0,

- 828, 852, G6a .

EPIDOTE 99

EPIGERESTIS 21

PQUILIB2RION, ISOTOPIC 68, 158

ZQOILIBRION, RADIOACTIVE 7, 39,
a8, 108, 155

221, 387
EVAPORITES 118, 257

EXTREUSIYE ROCKS 27, 110, 185, 7,
220, 228, 276, 281, 370, %10 ’

EXTEUSIVE® R0CKS, IFTERRNEDIATE 38,
53, S8, 102, V17, 158, 350

_EXTRUSIVE RGCKS, mAFIC 38, 72,

102, 193, 113, 123, 12, 158, 390

EXTRUSIVE ROCKS, SILICIC 28, 123,
178, 176, 203, 255, 278, 288,
366, 390, 860, 865

FACIES, GROUSD WATER 341, 830

PACIES, BETABORPCIC 77

FACIES, SEDIBESTARY 118, 121, 328,
383, 358, 379, 385, 388, 393,
a07, 861, 363, 371

FAGLTS 138, 188, 206, 288, 267,
308, 318, 322, 327, 330, 333,
158, 366, 368, 383, 192, &00,
802, %03, %07, 809, 811, 813,
B8, 821, 860

PELDSPARS &9, 97, 312, 113, 260,
329, 250, 379, 411, 456, 859

PELDSPARS, ALKALI 329

PELDSPARS, PLAGIOCLASE &9, 89

PERROSELITE 61

rISSIOB TRACK AMALYSIS 72, 210

PLOORINETRY 2, 6, 86, 66, 8%, 187,
188, 172, 198, 197, 228, 229,
281, 242, 250, 256, 258, 368,
830, 873

PLUORINE S&, 107, 230, 267, 276,
386

PLUOORITE 52, $3, 166, 2€¢7, 27s,
275, 320, 327, 363, 366, 395, 396

POLDS 211, 267, 375, 807, 809
POSSILS 28, 153, 302
POUSMARIEZRITE 272, 277

PEACTORES 309, 392, %03

GABBROS 5, S8, 95, 158, 172, 3€7
GADOLINITE 389

CADOLISION 53

GALENA 168, 33D

GARVETS &5, 208, 339



KETVORD INDEX
CEQPARONETRY 387

GPOCHROSOLOGY 28, 25, 83, 69, 96,
97, 112, 117, 153, 158, 162, 175,
333, N7, 351, 357

GEQLOGIC HISTORY 28, 25, 83, 69,
96, 97, 112. 117, 153, 158, 162,
326, 333, 338, 337, 351, 357,
s18, ava, 861

GEORORPHOLOGY &7

GEOTHERMONETEY &7, 107, 330, 336,
87

GEpaAsIOR 100
GLACIATION 69, 182, §59

GNEISSES 5, 58, 66, 77, 112, 206,
213, 318, 388, 33, 368, 389, 390

SOETRITE 811, 825
SOLD 17, 307, %10

5OVERSN®ST PROGRANS 29, 178, 179,
181, 182, 188, 189, 193, 198,
195, 193, 208, 205, 217, 219,
2:0, 225, 230, 231, 232, 23€,
280, 281, 282, 251, 253, 255,
256, 257, 258, 857, 858, 86E

39018 SYZBE 67, 259, 383, 365, 3868,
a58

sRANITES B8, 13, 26, 35, 36, %0,
as, sS, S8, §6, 76, 85, 86, 87,
22, 99, %2, 9%, 97, 135, 112,
116, 130, 135, 158, 157, 166,
176, 206, 213, 239, 231, 252,
271, 278, 275, 318, 333, 350,
351, 360, 368, 2389, 399, 3971,
812, 812, #23, 882, 8531, &Sa,
366, 367

SRASODIJRITES &S, 55, 240, 2%2
IRAVELS 285

32CUYD @ATERS 3, 12, &), 81, 32,
%3, 63, 73, 82, A3, 93, 18, 126,
127, 139, 151, 167, 118, 179,
191, 132, 138, 149, 173, 192,
199, 20%, 208, 29, 2:3, 225,
228, 230, 231, 232, 233, 251,
257, 266, 267, 27¢, 328, k0,
3s1, 335, 389, 1357, 37y, 372,
342, 333, 335, 299, 830, B3¢,
885, 353, 363

30meItzs 275, 280, 28%

sYesan 118, 265, 357, 180, o229
AAPNIUN 208, 255

YATIZEITE 271

HELIT &1, SC, 197

TJEAATITE 108, 319, 13§, 138, 278,
315, 329, 139, 367, at1, 82

qSRANBLEWDE 273, 1350

28T ROCKS 38, 112, 114, 162, 1™,
198, 201, 207, 238, 300, 1318,
328, 229, 231, 338, lan, 3aF,
187, 354, 358, 3&6, 3, 399,
39S, Y1, 812, B1B, ¥23, 0°5F

HOT SPRINAGS ARG

[ I SR LI 3 |

SYCRAGEN SOLPIOP A, §2, 2%, @Y,
137, 12%, 248, 26€, 274, 297, 3%

HYDROGEOCHENYSTRY 3, 29, 32, 80,
82, 715, 83, 93, 126, 127, W1,
w6, W7, 161, 167, 178, 179,
183, 182, 18, 188, 185, 193,

- 198, 195, 199, 208, 205, 213,

219, 220, 228, 225, 228, 230,
231, 232, 280, 283, 282, 237,
251, 253, 255, 256, 257, 258,
380, 371, a55

BYDPOLOGY 1138, 200, 383

HYDROTHERNAL PROCESSES 86, 102,
303, 376

IAFTRINITE 295

IGFEOUS ROCKS S, 8, I8, 18, 26,
27, 28, 30, 35, 36, 18, 80, A5,
53, 58, S5, 57, 58, $9, €0, 66,
72, 76, 83, 8, 85, 86, 87, 88,
89, 92, 95, 9, 97, 98, 99, 102,
102, 105, 106, 105, 110, 111,
112, 113, 116, 122, 123, 128,
129, 130, 138, 135, 188, 185,
158, 157, 159, 166, 168, 170,
172, 173, 178, 176, 185, 193,
200, 233, 208, 266, 213, 220,
221, 256, 239, 280, 281, 253,
255, 260, 271, 278, 27S, 27,
280, 202, 303, 318, 318, 330,
N, 385, 386, 389, 350, 353,
358, 360, 365, 266, 267, 368,
370, 372, 368, 187, 389, 390,
391, 392, 395, 802, 81%, 812,
218, 823, 882, 888, &85, AS53,
358, 860, 862, 86S, 866, 367

ILLITES 371, 19, 383
TLABNITE 238, 215, 362, ass
INCLOSIONS 72, 287

IBSTRONESTS 93, 108, 133 177,
187, 201, 12, 27€, 2a°, 289, 382

IYTPOSIVE POCKS 306, 6%. #28, 185,
1€8, 228, 386

INTPOSIVE BOCKS, ISTEREZDIATE 53,
sa, S5, 8S, 8€, BR, 29, 9% 105,
116, 122, 153, 166, 275, 265,
388, 39, 390, 811, ¥48, G62

INTRUSIVE R0CKS, MAFIC 5, 58, 59,
9¢, 158, 172, 108, 330, a8, 367,
329, 190

INTEOSIV¥R FOCKS, SILIZIC €, 1%,
2¢, 25, 3¢, 80, 8%, S8, 55, ©9,
s¢, 76, BS, 36, 67, 88, 89, 92,
96, %7, 05, 10%, 112, 116, %20,
125, 158, 157, 166, 176, 1A%,
208, 206, 213, 239, 280, 281,
2¢3, 260, 271, 27%, 275, 280,
202, 38, 2R, 220, 288, 350,
3€3, 360, w9, 272, 237, 3R89,
390, M1, 352, 812, 818, @23,
as2, %1, oS8, 960, RE6, GAT

TETPOSIVE ROCKS, OLTARTAPIC <7,
98, 105, 106, 173, 3tas, 6C2

I0¥ EXCHANGE 90, 128, 228, 811,
825, 827

INNIC ®ADIT $2, %2, 106

IFOS 41, 108, 182, 161, 171, 2,
269, 116, 317, 1330, 177, 97

IS0TIP®S 21, 28, 32, 8, 103, 118
137, 5%, 152, 153, 155, 75

RETUR LT AL B T

J0pIarTe 2%



—kae

189
EYSORD IBDEX

IJRASSIC 3%, 119, 121, 130, 938, NETE30S 20, 27, 6%, 8%, 108, 125,
208, 238, 238, 255, 317, 33€, ey, 188, 167, 177, 187, 9%,
337, 386, 368, 375, I8y, 385, 206, 209, 212, 218, 216, 218,
393, 397, 8&CS, &06, m07, 861 289, 259, 274, 217, a1y

vezyvrys 33, 118, 136, 228, 277, RICES S, 207, 252, 3158
393

- BICEQOSCOPY, PLECTEON 3137, 31§,

KINBERLITES 98 3y, 35

LABTEABOR 26% N HIRAATITES 261, 253, &S3

LATERIT®S A58 PIGEATIOS 28, 32, 33, 39, 82, 75,
. 7€, 80, 118, 131, N5, 1TZ2, 153,

LEACRIBG 6, I8, 26, 33, 38, &8, 159, 160, 168, 175, 213, 382,
67, 15, I8, 158, 207, 279, 28S, 813, 853, a8}

331, 388, 385, 360, 813, 817, E
820, 828, 825, 826, 838, 835, EIBE GATEES 817, 826, 827, %S

: 89, 88T, 882, a83, N6, &S0,
sSs, 358 . SISEEAT IZATIOF &7, 118, 162, 6T,

= 191, 20e, 238, 308, 305, 30¢,

LERD 25, 83, S50, 52, 96, 97, 112, 315, 318, 322, 328, 333, I,
117, 155, 158, 165, 175, 2%0, - 335, 338, 32, s, 386, I57,
277, 237, 360 : ) 376, 383, 383, 289, 3%, 857

LEAD 270 1S5S NISTRALIZING SOLUTIOBS o8, 9%,

. 108, 318, 128, 137, 136, 168,

LIEBIGEITE 367 233, 266, 267, 27€, 308, 327,

328, 338, 377, 369, 370, 372,

LIGNITES 82, 67, 100, 198, 202, - 382, 289, 805, 813

326, 331, J€EZ, 817, A% }

e SISEPILS, ACCESSIEY 8, 18, 85, SI,
LIsEsTORES 3, 133, 139, 185, 203, s, 57, 7, 89, ©7, 122, 12W,

266, 357, 366, 373, 810, SaS, - - 129, 130, 8, 73, 239, 261,
53, 865 o 286, 321, 355, €2, 287, 3%,

s11, 312, 818, a8 -
LIsOsITES 138, 185, 238, 3071, 315,

339, s1¢ E(SPRALS, CIAY 3%, 33, &8, &8¢,
- 115, 13€, 228, 317, 22¢, 31%,
LITRITY 225, 239, 27 - 383, 80€, 820, 525
LITBOLOSY 2137, 327, 329, 337, 25%, AmINEIALS, COPPEP 202, 217, 266,
156, INA, a03, A6Y N 275, 330, 3319, 182
LONGTEG 156, 187, 229, &6s, kT2 PISFEALS, YSOB 2%, S%, S8, 5S¢, <&,
6,108, 118, 112, 120G, 121, 13€,
1CER 52, 122, 129, 159 . 1:9, €T, 168, 173, 1a5, 207,
217, 223, 228, 260, 266, 27S,
SAGNATIC PROCESSES 8, 18, 27, 39, 301, 315, 329, 330, 332, 239,
55, 5%, 76, 85, 89, 99, 119, 14y, 328, 353, 362, 36S, 382, 388,
122, 128, 129, 135, 188, 157, aCe, 811, 825

159, 172, 308, 328, 8%
SI%PRALS, MOLYBOESGN 2V, &S, 169,

TAGBEZSITY 85, 161, 230, 259, 386 369
‘RGEETITE S, 173, 21s, 315, 350, PISESALS, 2APE BARTES 85, %2, 97,
162, 811 116, 129, 123, 221, 26, 253,

187, 137, 3%%, 81, &1%, 312,

nscanzse 51, 230, 275, 227 888, 367

weerss 9, 221, 219, 822 TISERALS, 110210 &5, S, 47, ST,
116, 130, 22, 270, 282, 286,

SARCASITE 51, 118, 168, 238 296, 36s, 378, 337, 389, 291,

800, 802, 311, 812, 230, ®K7
sASUYITE 272, 27/
ATSERALS, TITASTON &S, 129, 1€,
1ZACORY 17 238, 315, 362, 376, N1, a8

SPIA-AUTISITE 279, 389 RIVERALS, URABATE 272, 277, 279,
280, 285, 292, 298, 295, 399
TLTATORPHIC RCCKS 5, S8, S9, RE,

77, 83, 96, 109, 112, a2, 168, wISYEALS, NRASITT 6, 18, SO, 8,

170, 174, 185, 193, 206, 213, ] 8o, ®1, 82, 27, 96, 7, 107, 117,

220, 236, 281, 253, 255, 318, 128, 182, 150, 165, °°2, 217,

e, 139, 353, 367, 373, 378, 219, 227, 26%, 263, 265, 266,

389, 190, 191, 193, 809, sce, 267, 268, 269, 7%, 272, 272,

€07, a11, 835, 857, 3se 275, 277, 278, 275, 2%, 282,

2r4, 29%, 297, 288, 285, 290,

SETRIORPRISE 112, 172, 853, 462 191, 292, 292, 1%:, 29, 2%%,

296, 29, 207, 334, 302, 103,

TETASEDINENTS Sa, S4, 182, 163, 106, 1., 3%y, 112, 3313, 319,

7ir, 255, 118, 3us, 353, 378, 119, 32%, 321, 325, 226, 1%,

19, 199, 30N, 811, %7, 859 130, 316, 339, X%, 354, 152,

" 1%s, 257, 368, 3", 42, 172,

AETATORBERSTTE 279, 223, 326, 1M, 173, 176, 180, 382, 183, 387,

19, 303 189, 392, 105, 397, 399, €3,

408, 308, GH0, 012, 812, e%8,
TLTAZRUNERITY 279 sle, 353, ae?



190

EETROED I¥DEX

YISERALS, U®ABOOS K, 70, 81, 92,
£7, 9, 97, 107, 7T, 128, W3,
150, 219, 221, 266, 268, 2€9,
275, 277, 278, 279, 280,
28S, 2%, 300, 302, 103,
312, 118, *21, 329, 330,
NS, 152, 357, 368, 392,
3e7, 399, 392, 1397, 399,
810, 812, =3, 867

%IBERALS, GRARYL 80, 8V, 262, 217,
261, 2Wa, 265, 267, 29, 273,
27>, 2%a, 28a, 285, 3497, 28E,
289, 290, 291, 292, 298, 29¢,
304, 310, 339, 320, 323, 325,
326, 329, 250, 352, 354, 268,
367, 372, 380, 381, 38e, 385,
95, 399, 08, 813, 818, a8, 857

BIBEBALS, VABADIUN 339

RIWES 62, 268, 265, 267, 312, e,
373, 381, M2, 388, 395, a3,
227, w89 :

aINIe: 73, V96, 233, 258, 267,
328, 397, 821, 428, 826, 832,
S, 935, 836, AR1, 886, ¥E,
BR9, 85T, A69

1TATNG, SOLUTION 67, Y7, 819,
425, 826, 832, 838, 837, »36,
830, 880, ¥82, 883, ¥¥6, N&T, 850

YIoCERE 3%, 202, 358, 3N

RISSISSIPRIAS
266, a60

16, 25, 1%, 203,

Y3DELS 223, 33

SOLYRDESITE 85, 369

YOLYBDE2Y¥UY &9, 179, IR2, 169, 206,
310, 337, 369 N

TORALITE &5, 52, 1%, 130, 36,
367, 378, 387, 391, 811, 848, 867

HOWTNORILLOYITES 2%, 33, 119, 136,
238, 317, 383, 8§20
YONZIFITES S5, 275, 38s

R0FZOFITES, COARTZ 58, 109,
280, 350, 392, 60

e,

lopsTONES 207, 208, 257, 358, 356,

368, 372, 805, 87
SATORAL SAS 120, 288
w209 8%
¥ICKSL 169

sIoBIOR 6, 166

RITROGCEN 8

NOYACEKITE 288

OBSIDIAN 178

OLIGOCEWE 13, 202, 331, 380, &0

oLIYINE &0, 106, 123

OFTICAL RRODEPTIES 268, 268, 270,
272, 273, 282, 246, 285, 287,
288, 209, 29%, 293, 29e, 29%,
298, 299, 300, 306, 310, 2312,
313, 319, 325

115, 810

oRg COWTROLS 217, 222, 268, 776,

328, 331, 335, 383, 187, Na9,
393, 3197, W96, 907, 829

ORDOVICIAN

OPF GEADES 802, 305, 817, &8¢

OBE GUIDES 31, 2%, 136, 13g, 200,
238, 23s, 238, 315, 317, 329,
285, a3t

OPIGISS 18, 26, 2%, 87, S, 70,
71, 96, 107, 108, 131, 2€€, 267,
276, 297, 302, 305, 307, 308,
300, 315, 317, 318, 322, 328,
326, 327, 329, 320, 330, 331,
333, 338, 338, 339, 380, 381,
382, 288, 3NS5, 386, 287, 38,
W9, 351, 357, 358, 359, 36D,
370, 72, 375, 376, 377, 38Y, -
18, Ing, 320, 800, 805, 828,
853, ase

OROGEIITS 170, 2as, 386, 361, 391,
809, SI8

DS0CEN IES, IARANIDE 338, Sis

OXIDATION &8, S2, S6, 61, 62, %,
%02, 118, 128, 126, 138, 13,
167, 227, 233, 238, 237, 238,
271, 295, 297, 303, 315, 338,
352, 813, 828, 826, 383, 862

OXYCEF 21, B3, 161, 268

PALPOCENE 335, 339, 408, 805, 828,
ss2 ‘

PARAGEWESIS 107, 136, 312, 3V,
329, 330, 358, 3V3

PARSOFITE 289, 350
PEATS T, T8, 91, 100, 202

PRGCEATITES 58, 116, 129, 208, 206,
213, 260, 302, 318, 318, 1330,
38, 353, 368, 373, 287, 389,
390, 887

PRSPSTLVASIAR 115, 132, 1€y, 185,
203, 266 -

PERIDOTITES 106

PEREEABILITY 2320, 388, 393, 58
PEREIAD 118, 187, V85, 203, 297,
266, 302, 393, 818, 829

PPTROLECS 2, 3, 12, 13, 98, 7120,
288, 380

PR 8, 11, 51, 61, 62, 81, 82, 83,
90, 93, 108, 131, 139, 183, 169,
208, 223, 226, 230, 319, 72,
828, 826, 838

PEASE RELATIONSHIPS 61, 79, 81,
82, 11%, 280, 316, 319, 352

PEOBOLITES S3, 56

FROSPRATE INDUSTRY 63, 137, 3T,
829

PROSPRORITES 11, 386, 801, 885

PAOSPROROS 167

PROSPRORANYLITE 279, 280, 287,
291, 319

PAYLLITES 96, 399

PRYSICAL PBOPERTIES 264, 268, 272,
273, 288, 285, 207, 188, 289,
29%, 293, 294, 295, 298, 299,
300, 306, 310, 3%1, 313, 325,
328, 3ue, 393, 803, 886, 8Se

PITCRBLRNDE 70,
150, 268, 278,

107,
279,

128, 183,
311, 10,


file:///0tTBDEWS

BB ShIg Sy T

191

KRYEN®D INDEX

PITCEBLEIEDE 330, 367, 389, 8 ¢€7
PLIISTOCESE 11, €9, 182, 185, 59
PLIOCEER 57V

PLUTOFISY 153

POLAFOGEAPEY 36

POPOSITE 38&, 393, 803, 856, oS8

»OyPKTAIRS 30, 102, 130, 168, 200,
F 2

PomasSTI®N 27, 28, 30, 38, 85, 55,
%, 77, 18, 123, 138, 1iS, WA,
77, 259, 337, W72

POTASSIVE B0 202

PRECABBRIAF 28, 58, V35, 182, 158,

170, 185, 109, V99, 213, 228,
236, 280, A, N6, 353, 385,
3%0, 39V, I, 808, 218, 57

PRECIPITATION 93, W6, 131, 167,
VIS, 266, 276, 330, 35

PRCSPRCTING . 1, V), 17, 26, 32, WO,
a2, 86, V26, 27, 36, VI8, 19,
18y, 156, 176, 177, 178, 179,
180, 183, 188, 1B, 186, 187,
1%y, 192, 198, 196, 197, 19¢,
200, 208, 205, 206, 207, 208,
209, 210, 2%%, 212, 215, 21¢,
218, 223, 228, 227, 228, 230,
3%, 135S, 236, 237, 238, 23S,
™1, 283, 288, 285, 286, 207,
208, 209, 2%1, 2152, 2'6, 257,
%9, 160, 26, 262, IS5, 322,
28, 337, 353, 356, 361, 368,
373, 382, 1S, 823, 828, 83,
881, 380, 851, 832, 857, wés,
%S, 867, AN, &72

PECSPECTING, BOTAFICAL 190

PROTACTINTION 151

PROTACTINIUS 231 155

PRIVENASCE 180

PYRITE 21, S, 56, 61, 118, 19,
120, %21, V36, 167, 207, 27,
213, 238, 260, 266, 275, 329,
330, 132, 339, Ise, 365, 167,
382, 3%, ace

PYRORENES 60, 72, 77, 106

PYFOXESITES 862

QUARTZ 39, ¢S, 68, 339, 250, 365,
379, 188, 81V, @25, aSé

QUARTIITES  %s, 58, 132, V93, 1353,
178, &%, a1, aS9

INATEREANY 7, 11, 69, 102, 1a2,
153, 176, 18%, 185, as9

RADIATIOW GO0, 108, Y25, 226, 281},
831

PADIOACTIVE CECAY 156
RADIOACTIVITY 13, 16, 28, 17, 7.,
133, 189, 163, 198, 221, 226,

229, 15y, 362
RADIONETRIC ABALYSIS &6, 12%

2apronETRY 30, 103, 113, 177, 147,
193, 209, 209, 212, 283, ¢

wROENA 1, 7, 13, 23, 25, 8, K3,
137, 185, 371, 29

BADYSE 226 118, 125, 155

BADOR 13, &0, &V, 82, 63, 155,
186, 20, 37

BADOF 222 155, 209, N6
EABQUILIYE 279

BARE mMuRIES ‘8, 31, S8, S2, 53,
186, 173, 255, 282, 387, alg

27108 6, 7, V2, 20, 23, 28, 25,
26, 89, 68, &9, 77, 96, 112, 1N,
137, e, WE, 150, 159, 274,
312, 318, 360, 386

garios, TN 6, 7, 33, 35, 55, €6,

8e, 92, 95, 98, 99, 106, 113,
129, 130, M8, NS, 166, 193,
200, 255, 276, 360, 423

RECERY 69
EED BEDS M9

2ZDICTIOS 12, 88, 52, 56, &V, N,
wa, 1w, 128, 136, 67, 233, 20,
238, 288, 266, 297, 301, 315,
338, 3ps, 357

REPBACTIVE ISDEX 265, 212

RZNOTE SEUSING §, 29, 23, 109,
73, V77, 198, 201, 21y, 215,
216, 226, 237, 239, 28y, 286,
263, 855, a7y, 472

REWARDIYEZ 297, 219

REVIEWS 8&, 105, 177, 180 18€,
7236, 277 290, 332, 288, 359,
3715, 390, 39

REYOLITES 26, 123, V78, 176, 203,
255, 278, 3as, 266, 390, 860

RUTVERYORDINE 273, 292

POTILE 136, 378, &11, aan
SAPOGALITE 283, 226, 380
SALPRITE ifs, 3126

SALINITY &

SAPPL®S, CORE SV, 62, 69, 13¢
SANFLES, 23CK 1Y, 76, 101, a8

SATPLES, SEDIN2ET 181, 182, 199,
268, 219, 228, 221, 28%, 2959,
2%6, 257, 258, 2%9

SRYPLES, WATEE 141, 189, 182, 188,
189, 103, 199, 219, 220, 228,
231, 232, 280, 281, 251, 253,
255, 294, 257, 258, 259%

SANPLIBG 1€, T3, 112, 112, v€0,
178, 179, 186, 193, 20€, 216,
219, 220, 228, 22%, 228, 222,
280, 297, 35%, 28, 259, &30,
a8l ab6a

SANDS €3, 285, sku

SAEpDSTONES 1Y, 29, 22, 31, &, a6,
€4, 11, 103, 1v@, 119, 131, 136,
128, 154, 161, K7, 181, 13%,
199, 19&, 200, 202, 203, 208,
2is, 227, 232, 233, 238, 236,
238, 248, 289, %2, 156, 257,
267, 167, 308, 1v2, 3V5, V6,
117, 320, 329, 311, 1335, 117,
8, 119, Yet, e, 337, 3%,
3%, Y62, KA, 272, YTe, 27E
176, 114, 14, B, 141 jof,



KEYWORD YWDEX

3AUDSYONES 388, 393,
399, 801, 808, a0S,
813, 818, §21, 823,
%31, a3a, AAS, aSE,
868, 865, 867, 878

192

395, 13197,
406, 807,
825, 828,
458, 862,

SCRTSIS 109, 213, 361, 368, 280

SCEORRITE 272
SCEROEKINGERITE 268,

265, J0€ 399

SEDXISEPTARY ROCKS 11, 13, 36, 17,

2%, 22, 25, 31, 1)},
a9, 51, 58, S8, 73,
W02, 103, 115, 118,
121, 132, 133, 13§,
1.2, 150, 158, 161,
168, 170, 174, 178,
185, 190, 19&, 200,
207, 208, 21y, 2V7,
227, 232, 233, 238,
236, 280, 208, 209,
256, 257, 266, 267,
307, 308, 303, 312,
316, 317, 226, 327,
331, 332, 3133, 335,
339, 281, 3a3, NS,
353, IS8, 35S, 356,
362, 365, 366, 37,
372, 378, 375, 3176,
382, 383, 385, 38¢,
391, 393, 395, 396,
399, &80, 808, 05,
808, 310, 813, 8ve,
823, 825, 426, s2e,
838, a5, 652, 856,
829, 863, 68, 465,
568, 871, 873, sTa

38, &g, 82,
a0, 83, 100,
119, 120,
138, 3%,
163, 167,
175, 101,
202, 203,
222, 226,
236, 237,
252, 25e,
276, 201,
3., 3%,
328, 329,
337, e,
387, 389,
357, 36,
368, 374,
379, 304,
388, 3990,
397, 398,
406, #07,
819, a2y,
430, 839,
457, aS¢,
866, 867,

SEDYSENTARY STROUCTORZS 69, 120,
151, 203, 217, 267, 2081, 31§,
35%, 275, 385, 388, 397, 80%,
W7, 209

SEnIvfyTATION 356
sZoIlYTs 7, 9, 12, 1S5, 63, €8,

126, 127, 180, 181,
178, 179, 196, 18§,
219, 22%, 222, 22,
n5, 282, 285, 378,

182, 186,
198, 20%,
225, 233,
379, s3n, s6s

SEDISRZYTS, STREZAR 127, 181, 182,

109, 199,

193, 195, 199, 21¢,

213, 220, 232, 280, 2647, 2352,
255, 2548, 2%9

SELEYIgn 27, &1, 219, 327, 3%
SRALES 115, 118, 120, 132, 133,
169, 167, 190, 19a, 202, 203,
232, 232, 332, 356, 361, 1363,
369, 378, 376, 381, 185, 38§,
397, &01, 80s, 825, alds, 839,

58S, 868, 866, 488, 473

SHRALES, CAPBONACROTYS 25, 115, 120,
133, 160, 292, 203, 131, 33,
3%6, 368, »66, 8GR, 873

SHYAR z0¥2S 350, R02

STLICAE 1€, 316

SIITSTONES 17, 297, 222, IS, 2%%,
808, 819, 223, S, &%9

SILORIAY 6%

SILYZE 17, 245, 387, 810
SKUTTPRINIVE  3fG

SLAT®S as, 390
SOCOYITE 294

SAprom w5, 16%, 2306, 299

SOILS 33, TAE, 190, 206, sSe
SOLUBILITY O, 279

SoRPTION &, 11, 88, 57, 61, 78,
81, 122, 139, 189, 226, &20

SOURCE ROCKS 38, &8, 69, 116, 123,
182, 309, 331, Iy, 385, I,
360, 368, 376, 381, 383, 3IN,

. 805, 8§23, a58

SPECTRONETRY 1, 20, 23, 29, 86,
57, 64, 65, 90, 95, 100, t0%,
109, 123, V25 135, 155, 156,
173, 177, 186, 201, 215, 216,
283, 337, 368, 822, V%

SPEALRRITE 1668, 336
SPEPRE &S, 129
STATISTICAL ABALYSIS 73, 136, %%

STRATIGRAPEY 181, 207, 328, 135,
387, 355, 356, 383, s08, 828, &7~

STRUCTURAL GEOLOGY 135, 170, 191,
268, 263, 335, 388, 335, 38,
833, 807, 409, %28, a52, M0, W™

SELYSR 2Y, 56, €2, 69, 107, 119,
129, 128, 316, 3In5, &25

STRPACE FMTERS 15, 8%, 63, V5, 83,
126, 127, 137, 189, 1088, 189, ..
183, 198, 199, 208, 205, 2vw,
2%3, 220, 222, 228, 228, 221,
232, 280, 281, 282, 251, 253,
258, 25€, 251, 258, 259, ses, S

SURPACE VATERS, SALISE 9, 10, %9,
15, 68, 9, 120, 137, 18§, 187,
188, §32

SORYRYS, ATRIAL 1, 29, 13, 108,
198, 201, 21, 21§, 22¢, 219,
283, 263, 822, 87V, a2

SORYEYS, GEOCREAICAL S&, S8, 192

SURYEYS, GPOPHAYSICAL 20, 103, 132,
173, 177, 186, 127, 180, 201,
209, 216, 2268, 227, 235, 28},
286, 289, &t5, 229, eSS, 862

SUARTIITE 262

SYENITES S8, 495, 86, B9, 85, 139,
3e9, 390, 867

SYERITRS, SEPAELINE S3, 95, 105,
122, 166, 390, 862

SYNCLIYeS 218, 309
SYBGEYRSIS %3, 21, 3a5, 372
TAYTALYTY 5347

TECTONICS 135, 173, 28a, &8, 28¢,
Bc0

TERTIARY 1, %, 13, 38, %00, 123,
161, 162, 176, 185, 189, 193,
122, 228, 233, 25%, 278, 293,
302, 12%, 331, 23%, 38, 2%0,
355, 371, 3719, 380, 393, 1399,
408, 805, 823, 828, 452, 860, e€n

TeXTUCYL 115, 164
TROPIAWIT® 53, 270

THORTITE S, A1, 1310, 206, 29,
800, aC2, 411, 812

THOF TS 6, 1, 3, 38, 35, 33, 15,
1¢, )7, wa, wn, U6, %2, %3, %%,



CEYRORD IWDEX
TEC3YGY ST, 65, €€, Y€, 77, T8,
oS5, 85, (7, Aq, 92, 34, 99, 101,
109, 112, 112, 118, 120,
122, 123, V28, 125, 129,
133, 188, 185, 186, 152,
159, 151, 186, 113, V717,
208, 225, 280, 253, 25%,
318, 327, 350, 3ISs, 160,
387, 391, 802, 812, 823,
ass, 867, &72
TECRICR TEBITRVES 3N
TRORTIUN RESOURCES 218
fRORIVY 228 32
TEORIEN 230 52, 110
TRORINY 232 32, M2
THORTOE 238 0%
TRONIGOARITEZ 286, 802
TRUCHOLITE 302, 163
TILL 142

TIIANENY 8P, 49, 119, 161, 2%,
249, 6 -

TITRIAETRIC ABALYSIS 86 '
TORPAZ 278

TOYBEZENIZR 261, 280, 226, 3%a
TRACE ELEZAFYTS 36, 262
TRACHTTES 162

TRIASSIC A0, 87, 72, 257,
337, 388, 175, 165, 393,

33¢,
39¢, a1

rores
21y,
227,
s,

33, Sv, 1%, ¥8%, 202, 203,
25%, 267, 276, 309, 1%,
331, 358, 381, 399, 39¢,
823

TUBGSTEY  Sa

TTGTARTRITT 8%, 289, 333, a1, aig

IeoR0ITY 313

gwCos: ‘eI TIES 281, 108, 305, 1304,
318, 282, 3685, 391

IRABINITES 6, TO, 81, 62,
117, 12, 183, 150, 219,
268, 275, 278, 279, 269,
288, 112, 316, 330,
s, 157, 368, 16S,
e, 192, 397, 3199,
810, 812, a3m, 267

%, 107,
266,
203,
136,
367,
soe,

oBAIOE 2, 3, 8, 5,6, 7, 8,9,
1, 11, 12, 18, 35, 16, V7, 18,
23, 28, 25, 26, 27, 30, 3%, 313,
5, 36, 17, 38, 39, al, 82, &3,
8e, 85, 86, 48, 89, S0, 52, 53,
Ss, 55, %7, 59, 60, 62, 6%, 65,
66, 67, €8, 69, 70, 12, Te, 75,
%, 77, 78, 83, a8, 85, 86, 88,
89, 91, 92, 93, 93, 88, 96, 97,
98, 99, 100, 101, 1J2. 106, 107,
168, 109, 191, 112, 13, 11¢,
116, 118, 120, 121, 123, 12%,
Va6, 27, 129, 130, 132, 1%,
137, 1319, 1080, 188, 185, 186,
187, 188, 189, 153, 158, 157,
156, 157, 158, 159, 160, 161,
168, 165, 166, 157, 168, 164,
170, 171, 172, 173, 178, 17¢,
177, 179, 181, 182, 188, 186,
197, 189, 1914, 193, 19,
199, 208, 205, 210, 212,
211, 219, 220, 22%, 22,

192

TUASIUY 225, 230, 23%, 232, 280,
281, 282, 286, 251, 257, »
256, 257, 2%3, 259, 27, Iy,
3v6, 3120, 33V, 332, 335, 1337,
1S5y, IS6, 2363, 363, 289, 373,
e, 386, 387, 39y, 596, 3%,
35S, 810, 812, 817, 820, 822,
823, 828, 825, 827, 829, 8360,
832, 83165, 882, 882, dAT_ 89,
250, a%8, 862, 467, a8, 872, 872

CRASIUY RESERVES Y2, 22, 29, 105,
152, 196, 268, 382, 80V, 8%,
822, 365, 867, 869, 8TQ, 872, AT

GEAFIYS RESCUECES 22, 29, 38, 105,
192, 196, 201, 203, 332, 3%%,
375, 801, 816, 822, 882, s6€,
8€7, a6, 69, £70, 873, N

UYABIOR 238 69,
152, 155

118, 138, 151,

GEABINE 235 206, 68, 155, 282

108, t16, 118,
152, 155, 283

26, 360, &82
SRABOCIECITE 272, 280, 326

URASIZE 238 68,
125, vas, IS1,

OPAPIOR, LABILE

SRASOPEASE €1, 279, 280, 299, 367,
372, M2

ORANOPILITE 290
ORABOTNORITE 67, 97, 296, 368, 367

JPABOTS 108 S2, 31, 82, %93
228, 2as, 311

‘2’9
ORABYL IOPS 8, 11, 33, S2, 31, 82,

%3, 120, 15;, 288, 297, M
gRSILITE 2M

vasapres 31, a6, 106, 119, 161,
230, 269. 321, 335, 337, 386

vAPDEZYDRIPSSCREIYE 272, 2T
YEGRTATION &, 7S, 180, 218, 832,
an

voLarIres 157

YOLCABIC SATERIALS 106, 136, 171,
t7s, 203, 239, 2355, 2¢7, 281,
209, 327, 331, 2368, 387, 3Se,
3179, 379, 321, 383, 39%, 808,
811, 823, 856, ast

yoLcasrsas 281

VEATHERING
388, 860

102, 130, 236, 26§,

SEERSITE 267, 279, 1395

I-RAY DIPPRACTION 183, 268, 268,
272, 277, 282, 8%, 291, 193,
296, 12%, .26

XE¥O¥ S0 h

TENOTIRE 327, 802

TTTRIOR 6, 52, S3,- 269

IEOLITES 31, 2%

ZEUNERITE 280, 293

ZTIFC 182

1IPPRITE 290, 32%

2IRCOR 52, 97, 130, 284, 32V, 2162,



KLITEOPD IFDEX
LINCOV 3iS, M7, IM, RN
LINCONINE 80, 1C6, 208

i



