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ABSTRACT 

This bibliography, a compilation of 464 references, is the fourth 
in a series compiled from tae National Urania- Resource Evaluation (NURE) 
Bibliographic Dati Base. This data base was stated for the Grand Junction 
Office of the Department of Energy's Mational U aniua Resource Evaluation 
Project by the Ecological Sciences Informa:ion Center, Oak Ridge National 
Laboratory. The references in the bibliogr: riiy are arranged by subject 
category: (1) Geocheoistry, (̂ ) Lxploratior, (?>) Mineralogy, (4) Genesis 
of Deposits, (5) Geology of Deposits, (6) Ur.inium Industry, (7) Geology 
of Potential Uranium-Bearing Areas, and (S) Rescves and Resources. The 
references are indexed by author, geographic location, quadrangle name, 
geoformational feature, and keyword. 



PREFACE 

This bibliography of 464 indexed and abstracted references is the 
fourth in a series of bibliographies produced from the National Uranium 
Resource Evaluation (NURE) Bibliographic Data Base. The data base was 
created and maintained by the Ecological Sciences Information Center 
(ESIC) of the Oak Ridge National Laboratory as information support to 
the National Uranium Resource Evaluation Project of the Grand Junction 
Office of the Department 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: Uranium 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 Indut-try, (7) Geology of Potential Utranium-
Bearing Areas, and (8) Reserves and Resources. Indexes to assist in 
finding pertinent references are: author, geographic location, quadrangle 
name, geoformationa1 feature, and keyword. Geographic information Is 
presented by state, county, and/or country if foreign. The stu^y areas 
are categorized inco one-degree by two-degree National Topographic Map 
Series quadrangles. Geologic formations, mines, claims, rivers, and 
regional structures located within the study site are listed if they are 
applicable to the research. All references in this bibliography ire 
contained in the NURE Bibliographic Data Base and are available for 
searching on request. The services of ESIC are free to all DOE-funded 
researchers. All Inquiries for information services should be addressed 
to: 

Ecological Sciences Information Center — NURE Project 
Oak Ridge National Laboratory 
P. 0. Box X, fluilding 2001 
Oak Ridge, TN 37830 
Telephone: (675).374-7765, FTS 624-7765 
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A EXPLORATION 
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<i> 

<i> 
Texas lustraaents Incorporated, Dal las , TI 
Stady of air bora* Sjaaa-Bay Spectreaeter Data 
Frocedares, Caspar Qeadraaajle, • yowing-
SJSX-88(88); 158 pp. (197T, October) 

I cosprebeasive stadr of the aer ia l gasaa-ray 
spectroaatatr sarvey data i s the Casper 
geadraegle, ayoeiag has rasa1ted i s aa 
iaproved •aderstaadieg of the aatare of 
araniferoes proviaces and t h e i r radiosetr i? 
c h a r a c t e r i s t i c s . The server data acre 
reprocessed to prod ace conventional 
radioaetr ie aaoaaly aaps, coatoar aaps of 
absolete va lees aad s i e a i f i c a a c e l e v e l s , aa! 
stacked pro f i l e s of abaolate valaes aad 
s ign i f i cance l e v e l s . Ike reswlt iag gaana-ray 
data d i sp lays vera exaaiBed i a conj a ac t ios 
with the anaiaja occarreaces , geology, sarface 
geochealcal s t a p l e s , LUDSaT iaagery, aad 
other published data t o e s t a b l i s h the ir 
i a t er - re la t i oash ips aad develop sore 
appropriate data, c o l l e c t i o n , ana lys i s aad 
ia terpretat ioa approaches fer the tnt 
• a t i o a s l aer ia l tadLoaetxic Secoaasissaace 
Servey. aa iaproved s t a t i s t i c a l ana lys i s of 
eb> eg/eTk aad el /K aaoeely aaps vas developed 
to defiae araaiaa aaoaa l i e s which are both 
s t a t i s t i c a l l y sad qeoenea ica l i i s i g n i f i c a n t . 
Qaaea-ray s t a t i s t i c a l saaaarr data vera 
applied t o characterize broad arawiferoes 
geocheaical proviaces and these data are 
saggested as a aeaas of r e l a t l a g the gaaaa-ray 
data t o araaiaa p o t e n t i a l . Coatosr aaps vera 
deaoastrated tc be e s e f a l i s displayiag 
gaaaa-ray data aad i s defining ar ia i f eroas 
ae ta l l ogea ic proviaces . S ignif icance l ev*! 
costoar aaps vere bet ter thaa abso l s te va l ses 
asps ia t h i s appl icat ion, the gaeaa-ray data 
shoe s t a s i e a deplet ion i a aapped altered areas 
associated v i ta the Cas H i l l s aad Sbir ler 
Basis d i s t r i c t s ind icat ing that the data ear 
be ased t o search for pass ible araaiaa s o a r o s 
for r o l l - t y p e d e p o s i t s . S igni f icance factor 
stacked pro f i l e s aere e a s i l y interpreteJ thar. 
•ere conventional t e d l o a e t r i c stacked 
p r o f i l e s , and provide a bet ter l ov - l eve l 
aaoaaly deteraiaat lon to o u t l i n e nraaifcroas 
proviaces. Both types of p r o f i l e s shoald be 
stadiad together for eaxieaa in terpret ive 
infornat ios . Operational pernawter s tad ias 
indicated that f l i g h t - l i n e spacing should be 
coasensernte vith the s i z e of the target 
soaght. The data c o l l e c t i o n period should be 
designed to de'ect the s a a l l e s t target that 
can be prac t i ca l l y resolved along the f l i g h t 
l i n e . Sat ides of 1| factors a f fec t ing lata 
accaracy aad prec i s i on , 2J advantages aad 
disadvantages of d i g i t a l f i l t e r i n g , II lata 
c l w s t e n a g aad pattern recogni t ion , ») surface 
geoeheaical data, and 5| data c o l l e c t i o n 
paraaeters have resulted in e l a r i f l e a t l o a of 
soae probleas wad have aaggested procedaral 
s o d i f i c a t i o n s , (lath) B*»«> 

folaae 1 i s the narrative report and Voluae 2 
contains 12 aaps, *2 p t o f l i e s , and «3 h ls tograas . 

<2> 
i lekperov, R.A,, and "• Kh. Efendlev, hcadeay of 
Sciences, Ins t i ta ta o'. Cheaistry, azervaijan, OSSr 

On the Oranloa Con'-ent in Petroleon. 
leoekenistry »:«2l-«27. (19S«| 

The araaina content of soae l ierbai^anlan 
petroleaa da pos i t s boand in di f ferent Tertiary 
sedleents vas daterained. The uraniua content 
van deter a ined by laalnescenc* of the 
petroleaa ask. Urania* vas found to he a 
component in a l l the petroleoaa stadiad vith 
the concentration varying froa 0.000! to 0.09 
peccant In the aah oc froa 1 t lOfR-^) to 5 x 

10{B-3)g/ l of petroleae. The araniaa content 
and the ash content of the petro leaes vere 
inverse ly related iad ica t iag a corre la t ion 
between .Iranian content aad the organic 
petrolaaa coaponeats. The character of 
araniea d i s tr ibut ion in the petroleun-sheet 
e a t e r s sys tea depends oa the =heai=al 
coapos i t ion of the l a t t e r . Ej* i l ibr i«* always 
sh i f t ed towards the petroleaa, bet i t vas sore 
pronoanced in the case of hard e a t e r s . I t aas 
e s tab l i shed that the decrease of the sraaian 
c o a t e a t , being extracted by patroleas froa 
a r t i f i c i a l s o l a t i o n s , i s in cosforai ty a i t h 
the fo t lo s ing s a l t s e r i e s contained in the 
s o l a t i o n s : CaCl2 - Sgcl2 - «*3C33. 
(natal (JUT) 

<3> 
klekseev, F.a., F-I. Eraakov, aal ».». Piloaov, 
tcadeay of Sciences, Petroleaa Institate. Boscov, 
USSR 

Radioactive Eleaeats ia Oil F i e l i Waters. 
Geocheaistry 7:806-8la. (1958) 

The concentration and d i s t r i b i t i o n of araniaa 
and radiaa ia waters of o i l f i e l d s and i e 
rocks re lated t o reef aad s a l t din* s t ree tares 
was s tad ied . For a l l types of f i e l d s s i a i l a r 
rediaa concentrations (n i 10(E-10|g/ l ) and a 
low araaisa content, rarely exceeding 1.3 x 
1 0 ( E - 7 | g / l , vere noted. This r a t i o was 
considerably higher thaa the s g s i l i b r i a a ra t io 
in the radiaa concentrates* ia bed vatecs with 
increasing distance froa the o i l f i e l d s , a 
decrease o f radian content in the epper 
water-bearing horizons aith a r e l a t i v e araniaa 
increase vas observed. These p e c s l a c i t i e s ia 
the radian and araniaa contents i n waters of 
o i l f i e l d s are dee t o the s p e c i f i c geocseaical 
condit ions typical t o o i l f i e l d s . (hath) (JST) 

ledreyev, P .P . , I . v . Andreyev*, and E . H . Rogozina 

Reaction* of Oraayl Sal t s with the :oapooents of 
Plant Tissae «nd Soae of Their Der ivat ives . 
Ceocheaistry (*): 359-36*. (19«2| 

Absorption of i r a s i a s froa aC4nyl s a l t s in 
ngoeoas solut ion by c e l l a l o s e , I i g a i n , wood, 
and oxidation products of c e l l u l o s e 
(oxyca l la lose , ace ty l c e l l n l o s a , 
carboxy l -ae tky l -ce l lu lose , and n i t r o c e l l u l o s e ) 
vere invest igated as a fanction of 
concentration and pn. On* l i t e r of aranyl 
n i t r a t e solut ion with a o n c e n t r t t i o n j [ 1 3 
10 (£-21 o / l va* passed through tke saaplas at 
2-3 a l / e i n and at pR's of 2 . 9 - 4 . 1 . 
Abserpt iv l t i es averaged 0.91 g/g; the highest 
valeea were froa oxycel la los* and wool f loor 
(85-95 percent and 100 percent, r e s p e c t i v e l y ) , 
the lowest froa cellaloa-t (wood and cotton) 
and acety l c e l l a l o s e C*-«j percent, 20-93 
percent, and 7*-90 percent e x t r a s t i o n , 
respect l * l y ) . Best reao l t s war* obtained 
near pff 5. Pact of tke absorbed araniaa i c 
boand ty carboxyl jroaps; avidence froa 
s i a i l a r 8o and Pb experinents conf iras that 
aost of tke absorption i s by foraatlon of 
oxoniaa coapla ies , rather thtn l in exekaage or 
physical adsorption. It i* s i i g v s t e d that 
l iv ing p lants aust possess a defense n«ehanisa 
againat iccaaalation of aranioa, s ince jcaniua 
i s e s s a n t l a l l y absent froa their t l a s a e s , aven 
when growing in high-acaniaa s o i l s . (IKK) 
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<%> 
llrshavakaya, 1.1., i . e . Berzina, and 7 . 1 . 
Lynbiaova, Icadeay of Sciences . Ins t i tu te of the 
Physics of the Earth, Boscov, 0S5B: l l l - 3 a i o n 
Ins t i tu te of f e c l ear Geophysics and Seocheaistry, 
Soscow. OSSP 

•Seocbeeical and Gec-theraal Data froa th* D r i l l 
Sole of the pecaeaga and Nkolatviask a e g i s e s . 
Geocheaistry Internat ional 9(5) :76n-77l . (1972) 

The coacentration of ataaiaa >as deteraiaed in 
the cores of gabbroids and gne isses fcoa d r i l l 
holes i e th* Pecheoga and Pikolatv ias t regions 
of th« Sola Peninsula. Fission track analys i s 
vas used i e the determination. Badioeleaeat 
contents t e c * ased to ca lca la te tke quantity 
of radiogenic neat generated in the e a r t h ' s 
erase in the t*o regions of the Precaabriae 
Bal t i c s h i e l d . Beat flow froa the ccast i s 
only 3.37-12.56 a*/a(E*2| ( 0 . 2 - 0 . 3 BPBJ . This 
indicates that a considerable quantity of heat 
i s generated in the continental appcr aaat le 
underlying the two regions. (lathi (JST) 

«> 
l u g a s t i t n i s , S . S . , I n s t i t a t e of Petrogeaesis and 
Seocbeaistry, I theas , Greece 

On the phenosenoiogy and Seocheaistry of 
Dif ferent ia l Leaching and Sleseat Igg lat inat ion 
Processes. Cheaicai Seolngy 2:311-329. (1967) 

tlraniaa contaie ing uinerals are often 
suscept ib l e to d i f f e r e n t i a l leaching with a 
preferent ia l u t i l i z a t i o n of certain e l e a e e t s 
over others ander a l terat ion dae to hydration. 
I-ray fluorescent spectroani lyses of 
anaffected and a l tered aarzins of a 1. t 
aiobate froa Barrar. Ethiopis shoved that 0 
and a°b are r e l a t i v e l y aore a o t i l e than T, 
However, the coaparison of 1/Ih ra t ios u s 
d i f f i c a l t to assess because of the r e l a t i v a l * 
s n a i l aaoants of Tb present, additional 
comparisons of I-ray fluorescent 
spect roanaiyses of anaffacted and altered 
aarginal zones of araninite froa l o r d o s i s , 
533th I f r i c a , gave 9/T radios of 2 2 / 1 , 1 0 / 1 , 
and S/ l for er.affected aran ia i t e , the black 
aaroin of a l t e r a t i o n , and the yellow aargin of 
a l t e r a t i o n , respect ive ly . o/Tb rat ios were 
10/1 , » / l , and 3/1 respect ively- These 
r»"*»« were interpreted as indicating * 
c « i . , i H « l 7 greater aobl l ixat ion - leaching oat 
- of T over T and ?h. It i s suggested tnat 
'he r e l a t i v e l y greater leaching oat of a and 
<ib over T and Th i s dae to th* fact that a and 
«b both possess tw> different valencies and 
are thus aore aobi le ander hydration processes 
i s coaparison to r and Th, each of which 
possesses enly one valency, (J*?) 

<7> 
Saranov, T , I . , and » .« . Tituyeva, Aosco* State 
i n i v e r s l t y , Departaent of "eology. Division of 
"eorheaistry, Soscov, USSf 

7raniaa, Thorios, ?adiaa and loniua Content in 
the Ouaternary Deposits of the Lena River Valley, 
- •ocheaistry 2:121-12*. (I***') 

Twenty-five saaples of peats , bottos Buds, and 
Daas froa a Siberian per a* front region vera 
analyzed for araniua, thoriaa, ioniue, and 
radios . Iraniua concentrations ranged froa 
1.4 t o 1' .3 ppa, rhorioa froa 1 to 14 ppa, 
toni'iw froa 0.*. to '>.*> ppa, and r i l .na froa 

0.3 t o 3.9 ppa. The inves t igat ion of the 
unconsolidated sed iaeats in the aiddla coarse 
of the Leaa Biter shoes that i s loaas aad Bads 
containing l e s s than 10 perceat haaas tke 
contest of araniaa, thoriaa, i o a i a a , and 
radiaa i s aear the average content i a 
sediaeatary rocks aad s o i l s aad that ia a l l 
saaples , tke radioact ive e g e i l i b r i a a betaeen 
araniaa and raf iea i s s e l l preserved aad the 
e q s i l i b r i a a betvcea eraaiaa u d ioaiaa 
sosevhat l e s s s o . The average Th/n ra t io in 
the sed iaea t s s a s *. la the sed iaea t s 
COLtail ing plant debris Chaaas) i a excess of 
10 pereert , there i s a aot iceable aarichaeat 
in. araaiaa aad iapoverishaeat i a thoriaa. 
ioniaa had radiaa. la these s ed iaea t s , the 
e^ai l ibr iaa between araaiaa and i t s daughter 
pcodacts i s greatly distarbed aad the Ta/0 
ra t io i s redaced to 0 .5 . (Jar) 

< 8 > 
Baraaov, 9 . 1 . , Le-Tiea Ta, aad f . I . Korobkov, 
Boscov s t a t e Dnlvers i ty , Oepartaaat of 
ceocheaistry aad tad lockee l s try , aoscov, ISSB 

Geochesistry of oraaiea aad Tboriea ia the 
Granitic Bocks of the kyzyltau a e s s i f (Central 
Kazakhstan), Part 2 . Bodes of Occarceace of 
Radioactive Eleeents ia Sraa i t i c l o c k s . 
Geocheaistry S:«69-«83. (19(2) 

The d i s t r ibe t ioa at radioact ive alaaents ia 
a inerals froa grani tes of the Kyxyltaa a a s s i f 
vas s tadied by astoradiographic aathods asing 
thin s ec t ions aad grain aoaats. It aas foand 
that ia the coarse o f sagaat ic 
d i f f e r e n t i a t i o n , tke contes t of thoriaa 
gradually d i a i a i s b e s , while araaiaa 
accaaaiates in the l a t e d i f f e r e n t i a t e s . There 
aas an i a t i aa te re la t i oa between the contest 
of araniaa, aad poss ibly thoriaa, i e the rocks 
and i t s const i tuent a inera l s . These a i a c r a l s 
were divided in to three groaps: l ight -co lored 
roefc-fsraiag a l a e r a i s (goartz, potass isa 
fe ldspars , and p l a g i o c l a s a s ) , accessory 
a i a e r a l s , and b i o t i t e . The var iat ion of 
eraaiaa concentrations ia saaples of graa i t e s 
taken froa the sase intrasive phase was foand 
t o be deteta ine i e n t i r e l y by variat ion i a the 
araniaa coatent in accessory a inara l s aad the 
content of these e i n e c e l s ia the locks. The 
radioact iv i ty of b i o t i t a in the granites was 
doe pr iaar i ly to i a c l a s i o a s of accessory 
a i n e r a l s . abet her the aa)ority of uranj.ua ia 
gran i t i c rocks occsra in the e s s e n t i a l or 
accessary ainerals vas deteraiaed by the 
condit ions of ' T e n t i o n of the rocks, 
part icularly b) the rate of c r y s t a l l i z a t i o n of 
the pareat aagai . Besides tha priaary 
d is tr ibut ion of araaiaa that dates back to the 
foraation of tha rocks, thera were a l so aodes 
of occurrence of araaiaa which characterize 
I t s behavior daring secondary processes sack 
as sotoaetaeorpalss aad a yd rot her eel 
a l t e r a t i o n . The stady showed the principal 
caases of irregular d is tr ibut ion of araaiaa ia 
the Kyzyltaa g r a a i t e s were aatoaetaaorpbisa 
and undisturbed c r y s t a l l i z a t i o n of the aagsa. 
(JUT) 
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<9> 
Baturin, € . « . » xcedesy of Sc iences , I n s t i t u t e of 
Oceaaology, Boscov, OSS I 

Geocheaistry of Uraniaa i s the B a l t i c . 
Seocheaistcy Iaternat ioaal 5(3) :3»«-3«8. (1?6B) 

The araaiva content in Ba l t i c Sea sediaents 
ranges from 1 t o a ppa in inshore 
coarse-grained sedineats to 5 to 20 ppa ia 
deep-eater c layey s e d i seats . Dis tr ibet ion of 
aranlea in tae B a l t i c sediaents i s of tae 
ordered type » i th a d i s t inc t pelagic aaziaaa. 
The d i s tr ibut ion aad contest of organic aat t sr 
control the araaiaa contest and d i s t r iba t ion 
ia the s e d i n e : t s . Hydrogen s a l f ide occars 
only l o c a l l y and sporadical ly i c the B a l t i c 
and, as sach , i s not 3 principal factor ia the 
accaaelatic-) of araniaa in t h i s basin. (JRT) 

<10> 
Satar ia , « . « . , n.#. Kocfcenov, aad Tu.H. S e a i s , 
icadeey of Sc iences , Ins t i tu te of 3ceanology, 
Hoscov, OSSR 

Oraaius Coaceatratioa i a Scr-nt Ocean Sediaents 
in Zones of Bising Cot ren t s . (,«ocheaistry 
Internat ioaal 8 (2»: 281-28f. (1971) 

decent sediaents aroaad continental coas t s 
have araniaa con cat t rat ions of about 10 ppa, 
s evera l t i a e s those i n deepaater oceanic 
s e d i a e u t s . The biogenic aad diagenetic 
phosphates i a these sediaeats contain 10-103 
ppa uraniaa. la both cases, the araniaa 
accaaalated i s extracted froa sea water, and 
t h i s extract ion i s coupxratlvely rapid froa 
ocean vater on the ocean shel f in upsel l in? 
regions . This process i s responsible for the 
high contents of organic carbon and 
phosphorous ia the she l f sed ieents , which in 
tarn a r i s e froa the high b io log ica l 
product ivi ty of the she l f e a t e r s . Syageneti: 
accsaalat ion of araaiaa i s produced by organic 
natter and by biogenic and diagenet ic 
phosphates. (JUT) 

<11> 
Batarin, G.B., and U.K. Koeheaov, Icadeay of 
Sc ieaces , I n s t i t u t e of Oceanology, Rosco*, OSSB 

oraaioa Content of oceanic Phosphorites. 
Lithology and mineral Icsoorces 9(1J:99-103. 
(197a, tovesber) 

Sea bed phosphorites consist of aaterial of 
d iverse for* , coapos i t ioa , and aode of 
occurrence, aaoag which phosphate grains , 
concret ions , p l a t e s , blocks, and phosphate* 
rocks aay be dist inguished in addition t o bone 
d e t r i t u s . Phosf>.writes have 
c h a r a c t e r i s t i c a l l y high oraaias contents 
ranging fros $-600 ppa. Host knovn oceanic 
phosphorites are of eocene to tower 
P le i s tocene age. Recent phosphorite 
concret ions have been found oaly in the 
she lves of Southeast » fr ies sad Chile, » l th 
the foraer being the aost in tens ive ly s tudied. 
In these d e p o s i t s , the uranias content I s 
uonuni'oru and increases gradually in going 
froa the unconrolldatad youngest foraatlons to 

the l i t h i f i e d foraatioas (froa 3.9 ppv o 
17-86 ppa). The s ed iaes t s sdlo ia iag the 
aethigenic phosphorite concretions on the 
shel f of Soetheest africa are enrich*-! ia 
organic carbon (13-20 percent) and with 
sraaija (30-60 ppa) . The Eh in the surface 
layer of these sed iaeats i s about 290 eT, the 
pR i s 7 . 2 - 7 . a , aad the urcai'ia onter . t of the 
water of the aad i s several orders of 
aasnitade higher tea a that of sea water, at 
redaced pR values the uraayl carbonate coaplex 
(the fore ia shich dissolved arsniaa i s 
present ia sea eater) becoaes ins tab le and 
proaoCes sorption of araniaa by phosphates. 
Phosphorite concretions i r e diagenet ic 
foraations and are fotaed pr iac ipa l ly below 
the sater-sediaent in t er face . They therefore 
extract uraaiaa fraa the eater of the aad anj. 
not froa th*s sea vater . The in tens i ty of t h i s 
process depends in part icular on the s p e c i f i c 
surface of the sorbent. (JRTI 

<12> 
B e l l , K.J. (TSCS, Sashing ton, DC 

Oraniua and Other Trace Sleaents in Petroleuus 
and Bock asphal t s . 0SS5 Professional paper 
3«i€-3; M p?. (19t0) 

Oranisn i s a sinor trace-e leaeat const i tuent 
of petroleans aad t h e i r natural d e r i v a t i v e s . 
The quantity of uraniun in ccsde o i l s ranges 
froa none t o 5 parts per b i l l i o n . The average 
uraaiua content for a l l crude o i l i s 
establ ished to be about 1 ppt>, or about 1/3 
that of the average content of sea vater. 
Paraffin-base crade o i l s have the s s a l l e s t 
vraniua content. Hi zed-base and asphalt-base 
crade o i l s contain a s l i g h t l y greater quantity 
of araniua and they ten* t o shoe a rough 
p o s i t i v e correlat ion between s p e c i f i c gravity 
and araniaa content. is a group, the crade 
o i l s of the Colorado Plateau and Soc«7 
Hoontain regions, both being uraniferous 
provinces, contain less-than-average 
gaant i t i e s of uranius, a condit ion that i s 
at tr ibated to predoainance of pacaff in ic 
cons t i tuents . The bicaainoas cons t i tuents of 
rock asphalts contain as aucb as a fev 
thousand parts per b i l l i o n of araniaa, the 
average being about 1000 ppb. It i s believed 
that the bituaens extract uraniaa froa the 
host rocks. There i s no evidence that 
pe t to leas ac t s as an ora-fors ing f luid for 
uraaisa. Oil f i e ld eaters containing 
dissolved organic substances extracted froa 
petroleua and hydrogen s u l f i d e , aay provide a 
reducing anvironaent ia which uraniua brought 
in by ground vater or hydrotheraal so lu t ions 
•ay be precipitated at the interface of the 
so lu t ions . Crude o i l i s not a pract ica l 
source aa ter ia l for aranias , and the t o t a l 
uraaiaa content of crude o i l reserves of the 
United States does not exceed 5 t o n s . The 
bituaeas of the rock asphalt depos i t s of the 
United S ta tes contain several hundred tons of 
uranius, but, because these bituaens are 
dispersed in several b i l l i o r . tons of rock, 
they are not pract ica l source a a t e r i a l s for 
uranisa. (Aoth) (JIT) 
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<13> 
S a i l , I . e . , C. Coo4a.a, aid B.L. Whitehead, 
Otitad S t a t e s Cypsaa Coapaay, Chicago, IL; 
Sassacbeset t s I a s t i t a t a o f Teckaology, Caabcidoa, 
•1 
t ed ioec t iv i ' . y of Sedieeatary locks aad assoc iated 
Petco leea . akPC B a l l a t i a 2»(9| : 1529-15e7. 
(19B0, Septeaber) 

Deteraiaat ioas of tke radioact iv i ty of 21 
sediaeatary cocks end 7 associated crade o i l s 
• a r c aada. Tka speciaeas cons is ted of 
c a t t i aas aad cocas fro a v e i l s 1B tke 
B a r t l e s v i l l e , Croaaei l , Pr io , loodbine, aad 
Viola-Siepsoa foraatioBS. Considerable 
v a r i a b i l i t y la rad ioact iv i ty >as focad i a tke 
sandstones and l i a a s t o a a s . Tke sha les were 
a e i f o r a . apparently, d i screte a iaera l 
p a r t i c l e s ia saadstoae aad i s p a r i t i e s ia 
l i e e s t o ^ e accoeat foi their occasioaal kigk 
r a d i o a c t i v i t y . Tke radoa coa tee t of tka crade 
o i l s aas i a oae saaple 38 t i a e s tke aaoaat ia 
e q v i l i b r i a e vitk tke radiaa present. Tke 
average for tke o i l s was » t i a e s . These 
r e s a l t s corroborate tke iafereaces of foraer 
i n v e s t i g a t o r s that radoa tends t o concentrate 
i s ccade o i l s . Raziaaa rados coateat aad 
aaxiaaa ra t io of radoa to radiaa vere Covad in 
petroleaa prodaeed froa a peraeable, Oligocene 
saadstoae of kigk r a d i o a c t i v i t y . Tke aaoants 
o f rad ioac t iv i ty foaad in these crade o i l s are 
Quanti tat ively s a f i i c i e n t t o caase appreciable 
cracking by alpha radiatioa daring geo log ic 
t i a e . These r e a c t i o n s , together vitk 
subsequent kydrogeaation, aay account for 
iaportant changes in petcolesa . The 
hypotkesis vosld a l so explain tke presence of 
kydrogen i a sose nataral gases . The hydrogen 
coatent of s o i l gases i s suggested as a 
p o s s i b l e s e t bod of geocheaical prospecting for 
o i l f i e l d s . (JST) 

Ber the l in , J . , G Belgy, and B. «agne. Centre de 
Pedologie Bloiogiqae da C.B.R.S. , 
Vaadoeuvre-les-Bancy, France 

Soae aspects of the ftechanisa of so lub i l i za t ion 
aad Iaso lubl l l ze t lor . of Omnia a froa Granites by 
Heterotrophic l icroorqanisas . (1977) 

In batch c a l t a r e s , eoaplex aicrof lora froa 
g r a n i t i c sountain a a s s , proioted 
s o l u b i l i z a t i o n of 0 in presence of a a i a o - a c i l s 
a s s o l e soarce of carbon and energy. 
S o l o b i l i z e d 0 asounted op to 100 »g 1/1 in 
presence of aicr ©organises bat was l e s s than 
35 ag 0/1 in absence of aicroorganisas 
( s t e r i l e c o n t r o l s ) . fticroflora involve) 
contained different s tra ins of bacter ia , 
PSEODOftOII.3 PLIOteSCEIS, P. PBTIDk, 
kCBBOBlMCTSI, BlCTEclOR, SUPraTa or 
PEPTOCOCCBS. In experimental design of 
f a c t o r i a l type v i th seal-continuous f lov 
d e v i c e s , the a c t i v i t y of d i f ferent aicroflora 
froa knovn forest s o i l vas conpa red. 
Bier of lor a s p e c i f i c a l l y withstanding par t ia l 
s t e r i l i z a t i o n and cosprlsln. , different 
PSEBDOBOViS MCILLOS LICnWirORBIS, B. CBPfOS, 
B. IEBTUS, B. POLTHTIa, B. BEGATE»in», plus 

one or tvo anideat i f ied yeasts proaoted 
s i g n i f i c a a t l y a icrobia l s o l e b i l i z a t i o a of B by 
synthes i s of co s p l e i i a g agents vitk high 
coaplexing capacity for 11 aad pa, bet lover 
coapleriag capacity foe • - Bat aaaerobic 
a icrof lora iadaced by vaterloggiag vas sack 
l e s s a c t i v e as coapared by s o l a b i l i z a t i o n vitk 
control a i cro f lora . Proa the coapacisoa of 
tke d i f f e r e a t s t r a i n s involved, FSEBBOBOBBS 
appeared t o be tbe aes t a c t i v e . la preseace 
of aa "organo-vraayl" s o l a t i o a , obtained by 
adding g lataaic oc aspart ic ac ids t o araaiaa 
ore ia s t e r i l e c o a d i t i o a s , d i f fereat bacteria 
o r i g i a a t i a g froB saaples of g r a a i t i c aoantains 
aass coald gro»: aCBIOSOBaCTEl, 
BIETIBaCTEBIBB, »CI»ETOB»CTE», CafTKTa or 
PEPTOCOCCVS, PSEBDOBOSaS, saoviaj that sack 
aicroorganisas coald coatr ibate t o B 
deposition by ae tabo l i s iag orgaao-araaisa 
coaponads. leacbiag and eco log ica l 
i a p l i c a t i o a s of sack processes are d iscassed. 
(lath) 

<15> 
Bertine, U.K.. L.B. Ckaa, aad K.K. Tarekian, Tale 
Oaiversity , Bepartaeat of Geology aad Geopkysics, 
Bev Haven, CT 

Braaiaa Deterairat ioes la Deep-Sea Sediaents and 
Bataral waters Ositj P iss ioa Tracks. Geochieica 
e t Cossochiaica acta 3U:Sni-6a8. (1970) 

Oraniea deteraiaat ions by iadaced f i s s i o n 
track ana lys i s vera aade a t i l l z i n g a discharge 
cooater iastead of v isual coast ing. 
Sediaenfj , rocks, freaze-drie) r iver s a l t s 
(vith Ba2C03 carr ier) and one fceeze-dried sea 
s a l t vere analyzed by t h i s technique. 
Coaparisaas vith fanc ies vhose araaisa 
concentrations vere deteraiaed independently 
indicate that the aetkod i s accurate. The 
araniae concentration in deep-sea sed iaea t s 
varies widely v i tb oceanic depth and depth in 
the core ranging froe 0.5-aO ppa araniaa on a 
ca lc ine carbonate-free bas i s . Seventeen r ive : 
vater saaples rang>d froa l e s s than 0.31 to 
1.2 ppb v i th an average value of 0.27 ppb. 
(Ho'h) (JBT) 

<16> 
Bradbury, J . C . , H.E. Osteon, and L.D. Sc f i :ker , 
I l l i n o i s Seological Sarvey, Orbana, IL 

Pceliainary Report on Qraaiue in Hardin Csuaty, 
I l l i n o i s . I l l i n o i s Geological Sarvey c i rca lar 
200; 21 pp. (1955) 

Tests of about 200 saaple* taken froa Hicks 
Done ir. Hardin County, I l l i n o i s and throughout 
the county suggest that tbe res idual c l a y s and 
breccias within the Devonian**ev Albany area 
of the doae are general ly a ore radioactive 
than s t a p l e s elsewhere, though there are sose 
except ions . Saaples of f luorspar, ztitc and 
lead ares , and concentrates fcoa these ores 
have l i t t i ? or no radioact iv i ty as aessured by 
Ceigar coun'er. 0308 deteralnat ions aade by 
. h e e i c a l procedures on 25 saaples having soae 
of the higher uraniua eqaivalent values were 
a l l lover tl in the uraniua equivalent va lues . 
(Auth) (HBV) 
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<17> 

<17> 
Cadigan. H.»., 0S6S, Washington, DC 

Geocheaical inonul ies aad a l t era t ion in the 
Soeakopl Formation, ska l l Creek, Eoffat County, 
Colorado. OSCS Professional paper 761; 21 pp. 

tke Tr ias s i c Soeakopi Foraation i s exposed i s 
tke scarp enc irc l ing S t a l l Creek a n t i c l i n e in 
Soffat County, Colorado. The foraation 
contains a tkick altered layer of 
greenish-gray s i l t s t o a e which i s overlain by 
reddish-brown s i l t s t o n e in njost l o c a l i t i e s . 
Betal content of both tke red aad a l tered 
cocks in the Skall Creek area i s s i g n i f i c a n t l y 
higher than the geometric Bean of aeta l 
coateat of aoenkopi strata i a the Colorado 
Plateaa regioc a s a whole. 1 very thin zone 
of enricbaent at the apper contact of the 
green a l tered rock a i tk tke overlying red rock 
contains anonaloas aaoants of copper (100-5000 
ppa) and other a e t a l s . Other anonalons 
occarrences of mineral izat ion aad a l t e r a t i o n 
inclade • copper-uraniaa deposit in the base 
of the Jurass'c Curtis r e t en t ions . Factor 
a n a l y s i s of aeasareaeats of ae ta l content of 
the enrich Bent zone seggest two aajor events: 
(1) Invasion of the rocks by netal-beacing 
so la t ions and a l terat ion of part of tke 
loeukopi, and (2 | and interact ion a t tke 
contact between the red rocks which represent 
an oxidized eavironnent aad the green rocks 
vhich represent an invading reducing 
environaent. This interact ion r e s u l t s in a 
th in zone of enrichaent ol leached and 
redeposited a e t a l s - aercury, copper, s i l v e r , 
•ranius , and gold - at the geocheaical 
in ter face . The authors recosaend for farther 
geocheaical exploration. (JBT) 

<18> 
Caapbell, I . B . , and P.R. Kelly, Oniversity of 
Selboirne, school af Earth s c i ences , Parkv i l l e , 
Victoria 3052, austra l ia 

The Seocheaistry of lover j a g i t e , a 
Oraniaa-tare-Earth-Bearing accessory Phase froa 
the Jiabeclana Intrusion ol western l a s t r a l i a . 
l i n e r a l o g i c s l Magazine »2'.J22): 137-193. (1978, 
June) 

The distr ibution and geocheaistry of 
l over ing i t e , as accessory Ti , Pe plus or ainas 
Cr oxide containing " and rare-earth e laaents 
froa the Jiaberlaaa intrusion was studiad. 
The Jiaberlana Intrusion is a layered 
horizontal p ipe - l ike body containing three 
layered s e r i e s : the apper layered s e r i e s , the 
lowered layered s e r i e s , and the sarginal 
layered s e r i e s . The lowere layered s e r i e s 
c o n s i s t s of a repeated aacro-rhytbaic 
succession of o l i v i n e and bronzite euaulate 
layers overlain by a thick layer of 
plagioclase-aoglte-hypersthene cuaulates . The 
upper layered s e r i e s '.% s i a l l a r but has a 
granophyric layer ( 5 5 - i 7 wt. percent Sis)2, 
graophyrlc texture) at the top of the 
success ion . It i s thought t o be due to a new 
pulse of aagaa that was l n j e e t e l in to the 

avgaa chasber before c r y s t a l l i z a t i s s »f t h e 
lower layered s e r i e s had reached the 
graaopkyric s tage . Sost of the saaples ascd 
in t h i s study cane froa the lover layered 
s e r i e s , bat three saaples were iac lsded fro* 
the granophyric layer of the appsr layered 
s e r i e s . Lover i n g i t e i s aost abundant ia the 
broazite caaa la te s ; i t i s found in trace 
aaoants in ear ly 
p lag ioc lasc-aagi te -hypecsthess caau la tes . bat 
i s aot found in the o l i v i n e casu la t e s or i a 
the l a t e - s t a g e differ*- t i a t e s . . averiugit .cs 
froa the broazite caaulates have a high Cr 
content cospared with tko.-e froa the 
plagioclase-aagite-hypersth^se e m u l a t e s , 
saggesting i<iteccuaa.las l i ga i< - T h e 
Lauthaaide Series rare-earth pattern shows a 
strong deplet ion tread froa La to Ea, a sharp 
reversal between E« aad Tb, aad a secosd 
deplet ion pattern froa Tb to La. This pattern 
suggest that t t e Lathaaide s e r i e s car* earths 
are subs t i tu t ing i n t o two s i t e s , owe aach 
larger than the other, (JST) 

<19> 
Cassoa, 1 . 5 . , J . Connaa, S. Correia, aad J .J . 
Orgeval, Soc ie te Sationale des Petroles 
d*agai t* iee . Centre de Becaerches de Pan, Pan, 
France; • a t i o n a l Col lege of applied Seology end 
Bine Prospecting, nancy, Fraace 

Cheaical Studies and aicroscopic Sxaaiaatioas of 
the Organic Batter in Soae fraa i ferous Ore 
Bodies. The Oklo Phenosenon, Proceedings of a 
Syaposiun, L ibrev i l l e , Saboa, June 23-2'', 1975. 
International t t o a i c Energy agency, viecna, 
l u s t r i a , (pp. 195-206). (1975) 

Oraniferoas ore bodies are often accoapasiatd 
by considerable concentrations of organic 
aat ter . Studies have been sa le of the organic 
natter in Francevi l l iae saaples fros 3klo «td 
in Persian s tap le s froa the Lodeve Basin i n 
France. T«;chnig,aes derived froa organic 
geocheaistry aad opt i ca l aicroscopy were used. 
Microscopic e iaa inat ions were carr ied out i n 
t ranss i t t ed and ref lected l i g h t (natural sad 
f luorescent ) . For the Lodeve Basin, the 
uraniferous saaples were coapared with s t e r i l e 
ones. Their kerogenesis i s c l e a r l y aore 
advanced and they are without chloroforaic 
extract . Their gaseous hydrocarbons (C1-C6) 
have a dry-g&s conposit ion an1 t h e i r g a s o l i n e 
fract ions (C6-C15) contain only l i gh t e i e a e n t s 
(C1-C4) , In s t o r t , while the s t e r i l e s a a p l e s 
po.-sess h igh- jaa l i ty organic aatter whose 
diagenetic stage i s that of o i l dysgenes i s , 
the radioactive saaples are founi to be aore 
nature at the gas d iageaes i s s ta g e . The Oklo 
saaplts are s i s i l a r to the Lodeve uraniferoos 
saaples ( i j ? ^"Ti-Rtratioa of ch lo tofornlc 
extract , gaseous hydrocarbons with a d r y - i a s 
coapos i t ion , gaso l ine with predoainantly l i gh t 
Bolecules ) . However, the degree of evolut ion 
of their organic aatter appears to be higher 
(re f lec t ing power of the v i t r i n i t e anJ e x i n t e ; 
carbon r a t i o ) ; aoreover, l e becoaes 
increasingly hljh as one approaches the 
nuclear reactor, Proa t h i s preliminary study, 
i t would sees that aoAif icat ions of tke 
organic aatter 4ue t o irradiation reveal 
theaselves ir. * d i s t i n c t l y higher degree of 
evolut ion. (»uth) (JUT) 
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<20> 
Chang, C-R., and w.D. I s , I n s t i t u t e of Buclear 
Energy Research, Atoaic Energy Council. Lang-tan, 
Taiwan 325, Hepublic of China 

Determination of 1-235/n Isotopic Ratio by 
Ssmma-Ray Spectroaetric aethod. Ruciear Science 
Journal 1 1 | 1 | : 1 W 1 . 0 9 7 a . Batch! 

A s i i p l » , non-activat ion genua-ray 
spectronetric aethod for the determination of 
R-235/0 i sotypic r a t i o s was s tudied. The 
aethod i s based on the proportionality of the 
spec i f i c count rates of the 185 keVgaaaa-ray 
froa D-235 to the 0-235/V isotopic r a t i o s at 
fixed ezperiaental condit ions. The 0-235/0 
i sotopic ra t io s were determined by comparison 
of the s p e c i f i c count rates of the unknown 
saaple with that of a standard of known 
0-235/11 i so top ic r a t i o s . The e f f e c t s dse t o 
eranuia se l f -absorpt ion and the aethod for the 
correction were a l so discussed. The precis iou 
of the aetbod i s about 3 percent, (lath) 

<21> 
Cheney, E.S-. and R.L. Jensen 

Stable Isotopic Geology of the Gas R i l l s , 
Vyoaing, Oranisa D i s t r i c t . Economic Geology 
61(1) : 44-71. (19661 

k sul fur , carbon, and oxygen i so top ic study of 
aore than 300 saaplts has been aade of the 
sandstone-type uranium deposi ts of the Sas 
R i l l s d i s t r i c t , Wyoming. The depos i t s occur 
as r o l l s and blankets in the arfcosic, low 
Eocene Bind River Foraatioo lorated on the 
sonthern edge of the Bind River Basin. Pyrite 
ceaent associated with aranina a inera l i za t ion 
i s i so top ica l ly s i e i l a r to the acid soluble 
su l f ides produced by anaerobic bacteria in 
nearby springs and i s s ign i f i cant ly l ighter 
and sore variable in S 34 coaposit ion than 
ondosbted aagaatic hydrotheraal s u l f i d e s . 
Isotopic analyses of hydrogen s a l f i d e froa a 
neighboring o i l f i e l d , pyrite in gran i t i c 
Precaabrian cobbles , and groundwater s u l f a t e 
froa the overlying taffaceous s t ra ta are 
consistent with, bat da not prove, the 
"volcanic leach" hypothesis of origin for the 
sa l far of the epigcnet ic pyr i te . The very 
l ight S 30 coaposition of pyrite associated 
with j o r a i s i t e and coa l i f i ed wood, and the 
enrichaent of S 3a in seleniaa bearing pyrite 
and groundwater s u l f a t e of the host Hind Diver 
rorsation s a f e s t l i a i t e d production of 
hydrogen s u l f i d e , result ing in i s o t o p i c a l l y 
heavy supeigene s u l f i d e s . The extrese ly l i gh t 
iuotopic coaposit ion of pyrite associated with 
jord i s i t e on the leading edges of r o l l ore 
bodies i s probably caused by oxidation and 
ra-redaction of previously for«ed biogenic 
s a l f i d e s , rurther evidence of a biogenic 
origin for these depos i ts i s furnished by the 

carbon i s o t o p i c composition of epigenet ic 
c a l c i t e ceaent. The s i a i l i a r i t y of the r 13 
values of c a l c i t e associated with asphalt and 
c a l c i t e associated with c o a l i f i e d wood i a p l i e s 
that the anaerobes derived their energy froa 
both. The heavier i so top ic composition of 
aost of the other e p i g e a e t i c c a l c i t e s saggests 
some contamination by sedimentary carbonate 
daring c a l c i t e prec ip i ta t ion . The study shows 
that syngenet ic-diagenet ic and epigenet ic 
depos i t s of bacter ia l or ig in have 
d i s t inguishable sa l far and carbon i s o t o p i c 
c h a r a c t e r i s t i c s . The extreaely l i g h t S 3* 
composition of sandstone-type araniaa depos i ts 
i s believed to be primarily due to the 
redaction of f a i r l y l ight s a l f a t e by anaerobes 
in an environment that approxiaates a c losed 
system. Farther enrichment in S 32 occurs 
when these i s o t o p i c a l l y l i g h t sal f ides are 
oxidized t o l i g h t s a l f a t e whick i s again 
reduced to pyr i te daring the fotaation of r o l l 
ore bodies , (hath) (JBT) 

<22> 
Chenoveth, R.L., DOE, Grand Junction, CO 
Uranium in western Colorado. The Hosntain 
Geologist 15{3):B9-96- (1978, July) 

OranittB deposi ts i n western Colorado occur in 
rocks of many geologic ages and l i t h o l o g i c 
types. Bedded, vanadiferous depos i ts in 
cont inenta l , f l u v i a l sandstones of the Sal t 
Vash Reaber of the ftorrisoa Fornatiou of 
Jurass ic age are the aost iaportant. k 
clustet. of deposits in Resa, Sontrose, and San 
Rigael Counties coaprises the Colorado segaent 
of the Oravan mineral b e l t , the largest 
uraniua irea in Colorado. Daring the period 
1948 through 1976, 15,589,100 tons of ore with 
an average grade of 0.23 percent 0309 and 
containing 71, 132,400 pounds of uranium oxide 
(0308) have been produced froa western 
Colorado. This amounts to 12 persent of the 
to ta l Onited S t a t e s ' uranium ore production. 
In addit ion, 350,522,000 pounds of vanadium 
oxide (T205) have been recovered. The 
discovered ore reserves and the favorable 
geology for undiscovered potent ia l resources 
are expected t o maintain western Colorado a s a 
s i g n i f i c a n t source of uranium for years to 
coae. (Anth) 

<23> 
Cherdyntsev, V.V., O.Kb. Asylbe»v, D.P. Orlov, 
L.X. Shaonin, E.k. Isabaev, and i.B. Kadyrov, 
Academy of Sciences, Institate of Geology, 
Roscow, 0SSR; Kazakh State University, Alma-Ata, 
OSSR 
OraniuB Isotopes in Rat arm: Actisiaa-Radiua 
Ratios in Minerals. Seocheaiatry 8:700-706. 
(1961) 

The actinium-radium ratio was deteraiaed in 34 
• l i t era l s by Beans ot alpha-ray spactroeetry . 
Variations of the act in iua-ra l iuu cat io up to 
Ac/Ba-8 vara observed. Altered a iaera l s 
tended to have the tigher Ac/Ra r a t i o s , 
poss ibly because of the l o s s of radios , Tber» 
was an excess of ac t in iae in other minerals, 
part icular ly c a s s i t e r i t e s and molybdenites. 
This was thought to be doe in part to 
radioact ive decay. Occurrences of excess 
uranluR 235 were observed in a iners l s with 
higher then noraal s c t ioa contents . (JUT) 



GEOCBEBISTnT 

<2»> 

<2«> 
C k e r d y n t s e v , V . ? . , I . T . K a z a c k e v s k i i . and E . a . 
K a z ' a i n a , acadeay o f S c i e n c e s , e c o l o g i c a l 
I a s t i t a t « , Soscow. OSSB 

I s o t op i c C o a p o s i t i o a o f Braa iaa and Tkor iaa l a 
t h e S a p e r g e a e Zoae . S e o c h e a i s t r y 3 : 2 7 1 - 2 8 3 . 
(19631 

The r a t i o o f t a o r i a a aad aran iaa i s o t o p e s i a 
n a t a r a l w a t e r s , f o s s i l b o n e s , s o i l s , a a l 
s k i l l s o f f r e s h water B a l l a s t s a t t h e B o l o i j v o 
P a l e o l i t h i c s i t e s and o ther a r e a s o f tn« 
D n e s t r r e g i o n was i n v e s t i g a t e d . The e a t e r s o f 
t h e Holodovo s i t e s a r e o f two t y p e s . The 
f i r s t type o r i g i n a t e s f r o a S a r a a t i a a 
l i m e s t o n e s and has a low U 2 3 « / 0 23S r a t i o . 
The s e c o n d t y p e i a c l a d e s w a t e r s w i t h w i t h a 
gaaaa of 1 . 2 0 t o 1 . 3 6 t h a t i s s a e f r o a 
P a l e o z o i c s k a l e s . B i a e r a l i z a t i o a o f f o s s i l 
b o n e s i n t h e apper P a l e o l i t h i c l a y e r s n s 
a c c o m p l i s h e d by w a t e r s w i t h low gaaaa r a i s e , 
and bones i n t h e a i d d l e P a l e o l i t h i c l a y e r s 
were B i n e r a l i r e d by w a t e r s w i t h h i g h gaaaa 
» » l a e s . The s u g g e s t i o n t h a t a r a a i a a a i g r a t e s 
s o t h a t a p p e r l a y e r s a r e i a p o w e r i s h e d aad 
l o w e r l a y e r s a r e e n r i c h e d i n a r a a i a a was 
s a b s t a a t i a t e d by t h e r a t i o s o f r a d i o e l e a e a t s 
i n f o s s i l bones fron t h e aolodowo s i t e s . The 
a i g r a t i o n p r o c e s s a p p a r e n t l y did n o t a f f e c t 
t h e H o a s t e r i a a l a y e r s at S o l o i o v o V s i t e so 
t h a t t h e age o f 1 3 0 , 0 0 0 y e a r s f a r t h e s e l a y e r s 
d e t e r a i s e d f r o a the Io/QX(sab 1) r a t i o and 
gaaaa i s c l o s e t o t h e c o r r e c t v a l a e . The a?e 
of t h e f o s s i l s o i l o f t h e l ower h o r i z o n a t 
S o l o d o v o I i s n o t e than 2 6 0 , 0 0 0 y e a r s . S h e l l s 
o f f r e s h water n o i l a s k s froa t h e t e r r a c e s of 
t h e Dnes tr r i v e r near T i r a s p o l showed • n 
i n t e n s i v e n i g r a t i o c o f r a d i o e l e a e n t s wi th a 
l a r g e supp ly of a r a n i a a and r a d i a n i s o t o p e s . 
( l a t h ) (J9T| 

<25> 
Cobb, J . C . , and J . ' . , f a l p , Brookhaven n a t i o n a l 
L a b o r a t o r y , Cheai.^try S e p a r t a e n t , Opt or., ay 

tJ-Pb age of t h e Chattanooga S h a l t . B u l l e t i n of 
t h e G e o l o g i c a l S o c i e t y of k a e r i c a 7 1 : 2 2 3 - 2 2 * . 
( 1 9 6 0 , Fecroary) 

Three s a a p l e s of the ^assaway «eaber of the 
Chat tanooga s h a l e were a n a l y z e ) by i s o t o p i c 
d i l a t i o n t e c h n i g o e s . The t h r e e 3 a a p l e s 
c o n t a i n e d 112 ppn, 9 0 . 6 ppn, and <i8.3 s o * 
a r a n i a a . 0 239-Pb 206 ages f o r t h e t h r e e 
s a a p l e s were 350 p i n s or e i n o s 12-17 B i l l i o n 
y e a r s for two s a a p l e s a n ! *S0 p l u s or a i n u s 7 0 
B i l l i o n y e a r s f o r t h e t h i r d . Sadiue 
a e a s a r e a e n t s on t h e s e s a a p l e s show t h a t i t ir> 
now i n e q u i l i b r i a ! w i t h the u r a n i u a . T h i s 
s u g g e s t s t h a t e i t h e r a l t e r a t i o n i s neg l ig ib . l t -
o r , t h e r a d i o * i s b e i n g aoved a b o u t . I t I s 
t h e r e f o r e g a i t e p o s s i b l e that the t r a e age of 
t h e Chattanooga S h a l e i s aboat 3W B i l l i o n 
y e a r s . These data woald appear t o s e t a f i c a 
a i n i a a a age for the f l i s s i s s i p p i a n - D e v o n i a n 
boundary of 3S0 a . y . (JST) 

<2n> 
Coppens. » . , and a. Bernard, l a b o r a t o i r * d* 
• a d i o g e o l o g i e de l ' B . w . S . de S e o l o g i e , » a n c y , 
f r a n r e ; Laboratwir* de l e t a l l o g e n i e de l ' R . a . D 
de C e o l n g i e , Nancy, Prance 

D e p l a e e a e n t s de l ' l r a n i u n danr l e s Roches 
C r i s t a l l i n e * A p p l i c a t i o n a la P r o a p e c t i o n l e s 
d e p o t s D r a n l f e r e a . I l n e r a l i u a S e p o s i t a 
13(2) : 165-1R2. (lOT))) 

g r a n i t e s e x h i b i t l i n e a r r e l a t i v e s ( r O , 991 
between t h e s e two v a r i a b l e s even f o r h i g h 
g r a d e s , showing t h a t a r a a i a a a o v e a e n t has been 
U n i t e d , i f any t o o k p l a c e a t a l l . G r a n i t e s 
d e v o i d o f a r a n i f e r o a s d e p o s i t s b e l o n g i s t h i s 
c l a s s . Other g r a n i t e s do n o t v i e l d s a c k 
narrow l i n e a r i t y a b o a t 10 p p a . T h i s Beans 
t h a t o n c e l o c a l t r a p s have been s a t u r a t e d , 
t h e y a r e n o t a b l e t o r e t a i n a r a n i a n i a 
r e s p o n s e t o d r i v i n g f o r c e s such i s 
• e t a s o r p h i s s and a e t e o r i c l e a c h i n g . I s a 
r e s a l t o f t h i s t e a c h a b l e a r a a i a a Bay 
c i r c e l a t a e e v e a t a a l l y b e i n g c o n c e n t r a t e d i a 
s t r u c t u r a l t r a p s w i t h i n t h e g r a n i U c 
s o t h e r - r o c k or i n t h e s e r r o e s i i n g f o r a a t i o n s . 
T h i s o c c a r s i a aaay o c a n i f e r o a s g r a n i t e s in 
P r a n c e , aad t h e d i s t i n c t i o n c o a l i be u s e f u l in 
e x p l o r a t i o n of g r a n i t i c a r e a s . (&*th| (JST) 

<27> 
C a a d a r i , a . , J . G . B . S e n r a d , and 1.3.a. s l e a d o w , 
U n i v e r s i t y of B e l b o a r a e , s c h o o l o f Earth 
S c i e n c e s , P a r k v i l l e , V i c t o r i a 3 0 5 2 , I t a s t r a l i a ; 
Chewroa E x p l o r a t i o n C o r p o r a t i o n , B e i b o a r n e , 
V i c t o r i a 3 0 0 0 , a a s t r a l i a 

O r a n i a a - P o t a s s i a a R e l a t i o n s h i p aad a p a t i t e 
F i s s i o n Track ages f o r a D i f f e r e n t i a t e d L e a c i t i t e 
S a i t e f r o e Hew 5->1th Wiles ( i u s t r a l i s ) . C s e a i c a l 
Geo logy 2 2 : 1 1 - 2 0 . (197 8) 

D e t a i l e d a n a l y s i s o f 
d i s t r i b u t i o n in a d i 
s a i t e shows t h a t a r a 
c o r r e l a t e d with pota 
i n c r e a s i n g d i f f e r e n t 
u r a m a c i s p r e f e r e r . t 
l a t e - c r y s t a l l i x e d f r 
the a r a n i a a c o n c e n t r 
i n c r e a s i n g p r o p o r t i o 
t h e balk r o c k s . Per 
p a r t i t i o n s a ran m e f 
l i q u i d and r e v e r s e s 
t r e n d c a l c u l a t e f r o 
a o d e l s . T h i s p c o c e s 
o t h e r p e i o v s > i t e - b e a 
East H f r i c a n S i f t , •! 
p r o v i n c e s . The l a v 
t o an ur.osual v a t t l ^ 
low v e l o c i t y n r . i . 

t h e ncaoiow c o n t e n t ar* 
f f e r e n t i a t e d l e a c i t i t e 
n iaa i s n e g a t i v e l y 
s s i a a and d e c r e a s e s w i t h 
u t i o n . I t i s found t h a t 
i a l l y c o n c e n t r a t e d i n t h e 
a c t i o n s of t h e l a v a s , but 
a t i o n s d e - r e a s j with 
ns o f t i t e s e f r a c t i o n s ir. 
o t s k i t e s t r o n g l y 
roa t h e d i f f e r e n t i a t e d 
the u i a n i j a - e a r i c h a e n t 
a c r y s t a l f r a c t i o n a t i o n 
s aay be iapor tar . t i n 
r ing a i k a l i c l * v « s ir. t h t 
» i h « and °o*an v o l c a n i c 
as d i s c u s s e d ar~ r e l a t e d 
s o a r : * c o m p o s i t i o n ir. th* 

( i i t h ) 

"»»or., P . E . , tin. 
S c i e n c e and Z*x'. 

r s i t y 
' t o j y . 

of U r U a s i s , I n s t i t u t e of 
F a y e t t e v i l l e , UK 

r a d i o a c t i v i t y ar.i m i n e r a l i z a t i o n ir. " h y o l i t e 
Porphyry, r e o p h y - i i c i 1S(1) : '»4-1^1. (I^ST) 

Keasute 
t h e Pre 
Bourtor. 
r e l a t i o 
r a d i o a c 
g e n e r a l 
vh<*t»*£ 
t h e aag 
a o s t pc 
p;otdr.<»i 
g a * i a » r 
a c c u r a l 
d e p o s i t 
a n a l y s i 
S i a s o u r 

• e r . t s of th<? 
caabr ian rhyo 

s i s s o o r i, 
n s h i p between 
t i v e cont«nt . 

a: ir .ociAte! 
the » i ' > c « l 

r . e t i t « contor. 
obably '. ue »-, 
<ii cont jr.t. 
ay v«*!l l<o<]r> 
«>ly • • M v i n v j 
a in p o t a s s m 
s o f the car*-
i ' e o l a i i c a l 

harl j a a m t i l i a ' . i a r . 
l i t e porp:.yr» of the 
e l l c o r e iho» a l i i r e c 

• i n e r a l i r a t i o n a n l 
Low a c t i v i » i a s a r c , 

v i t n high a i n e r a l 1cn 
d e n s i t y ir. a t i r c t i o n 
I. Th" low i c u n ' i ' r 
a U i c l i i ' i ou» of » v . 

This i n l i c a f u r , fhar 
ShO^ll be Zt^lti'," of 

the l o c i ' ion .( ii:,<? 
a r i c h r o c . "ot.a-,:;: 

!.•> plar.n»l by the 
3'irvey. (Vi*h) 

f i . ,a 

ir. 
i i t y , 
of 

; a c 

It in p o s s i b l e t o e s t i n t e uraniua aovewer.f i,. 
g r a n i t i c rocks through t h e v a r i a t i o n s of f i » p ! 
to t o t a l T a n i u a r a t i o of t h e s f rock-;. 'oa«-

http://negligib.lt-
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<2«> 
Daraley, ».G.. t.n. Caaeroo. and K . I . Richardson, 
Canada Geological Survey, Ottava. Ontario, Caaeia 

The Federal-Provincial Oraniaa Reconnaissance 
Prograa. Geological Setvey of Canada Paper 
75-26, (pp. a 9 - 6 3 | . P°7«) 

Tie o v e r a l l object ives of the 
Pederel-F-rovincial Praaiaa Peconneissaace 
PTograa are to provide industry aith high 
g a a l i t y reconnaissance exploration data t o 
indicate those areas o f the country ahace 
there i s the greates t probabil i ty of finding 
aea araaiaa depos i t s , and t o provide 
goveranent vith aa t ioaa l ly s y r t e r i t i c date to 
serve as a base for araniaa tesoarce 
appraisa l , The prograa a i l l involve high 
s e n s i t i v i t y airborne gaaaa-ray spectroaetry 
over areas of lov r e l i e f and SOB* outcrop, 
regaired geochesistry ia noentaiaoas terraia 
and in areas v i t a extens ive overburden, and 
s p e c i a l eaphasis on hydrogeochesistry in 
f l a t - l y i n g sediaentary bas ins . The 
a&ainistr a l i v e arraageaents for the prograa 
axe being aodeiled a s c l o s e l y as poss ible apoa 
the Pederal-Proviacial aeronagnetic Prograa 
•kick coaaeaced in 1961. The Paderal 
Covera*«at, throagk the Geological Sarvay of 
Canada and in consul tat ion with the relavaat 
provincial agaacies , a i l l be responsible for 
designing and adai3 is ter i=g contracts for the 
execution ot t h i s uork ahich v i l l be 
•adertakea by Canadian contractors . The 
Geological Survey o t Canada v i l l be 
responsible for conducting l i e i t e d airborne 
and groand p i l o t s tadias ahead of the 
contracted operation in order t o veri fy the 
s a i t a b i l i t y of part icular areas for the 
avai lable aethods, and ia order t o provide 
control 1»*T. Basa l t s froa the prograa » i l l 
be published as rapidly as they can be 
coapi led. They v i l l be released 
s i sa l taaeoos ly !>y the Federal and Provincial 
a a t h o r i t i e s as has been the pract ice in the 
keroaagaetic Prograa. (hath) 

Cited as a reference in IOPE Contractor Peports. 

O0> 
Davis, J .D . , and J,n. Guilbert, University of 
Arizona, Departaent of Geuc lences , Tocson, »r 

Distribution of the Padioeleeents Potassiua, 
Qraaioa, and Thorioa in Sclectad Porphyry Copper 
Deposits , Econoaic Geology 6« f 2 ) : IsS-lSO. 
(1973, Rarch) 

The distr ibut ion and zoning of K, a, and Th in 
the pocpuyry copper ore*>odies at »jo , itinera! 
Park, and Rorenei, Ic izona, and at Santa P i ta , 
l e v Rexico vere deters in ed using a 
track-aounted gaaaa-ray spectroaeter. 
Cbeaical analyse* of hand apeeiaens vere a l so 
performed. Conclusions of thix study vere 
that: K sbovs a zonal d i s tr ibut ion in the a 
porphyry copper deposits exaslned, vhich i s 
cons i s tent vith current a l terat ion eodels , a 
and Th say be tonal ly d i s tr ibuted , but their 
re la t ionsh ip to establ ished a l t era t ion zones 
i s l e s s c l ear . K highs are general ly 
cen tra l l y located in the intrusive aass or 
ore-foralng systea. K i s sore abjndant by 
fac tors of 1.2-3 in s ineral lzed stocks than In 
nearby taaporally and cfceaieally s l a i l a r 

aaaiaeralixed s tocks . Th aad 9 are not 
s i g n i f l c a a t l y or s y s t e n a t i c a l l y enriched. The 
aeesated eaoaal ies are as va l id over 
andistarbed surface* a - ia opea p i t a ines . 
Sapergene enrichneut .-.-ckanisss l o aot leach t 
s a f f i c i e a t l y to eradicate K anoaalies (Biseral 
Park aed Santa Hit a) . lad ioaetr ic aeasareaeat 
of V. i s a val id explorat ion too l in the search 
for porphyry base ne ta l deposi ts . 3 and Th 
ana lys i s do not appear to be of any consistent 
valae at present, t raverses over porphyry Bo 
deposi ts asd airborne gaaaa-ray s c i n t i l l o a a t r y 
over both porphyry Bo and Ca depos i ts shoald 
be carried oat . (1KB) 

<31> 
Delia Val la , B .S . , and D.G. Brookias, Ba lve t s i ty 
of I t i Bexico, albagsergae, III 

Geocheaical Stadias of Craats giaeral Balk, l ea 
Bexico. aaPG Bal l e t ia 63(«):68T. (1979, apr i l j 

Several haadred clay ntaera l and vhole rock 
sanples of ores and barrea rocks froa the 
Greets a iaeral be l t have been analysed by 
ins trsaenta l naatroa a c t i v a t i o a aaa lys i s 
(IBaa) and delayed aeatroa act ivat ion analys i s 
(DBMI. The Dial aethod a l l o v s high precision 
aad accuracy for araaiaa aad thoriea 
£eteralaat ion. iherees the I f la s e t hod a l lovs 
deteraination of 20 to 30 trace e i e n e e t s . The 
trace -e leaeat data can oaly be interpreted 
properly i f the c l a y - a i a e r a l fraction I s 
coapared d irec t ly v i th seole-rock saap le s . 
The IB11 data support n ineral izat ion of trend 
ore as dae to soatheas t - f lov i sg so lu t ions ; the 
CBkk deterainatioa of araaiaa suggests that 
the source of uraniea in the testvatar Canyon 
Itesber of the Jurassic vas not froa the 
overlying Brasby Basis Poraatioa. Local 
zonation of trace e l e a e a t s , especia l ly the 
rare earth e i eaent s (IEE), i s l i c a t e s f ixa t ion 
of aaay trace e l e a e c t s ahen araniaa 
s i n e r s i i z a t i o a occurred. Thas, JBE-depleted, 
oxidized groand can, s i t h caet.'on, be used for 
exploration purposes. Taaadios or ig ina l ly 
precipitated as T3» ia c h l o r i t e s reaaias in 
the or ig ina l s i t e s a f ter oxidation t o V5* and 
i s thus a l so valuable as a pathfinder. Data 
for aatlaony suggest that i t , too, nay be 
useful . In general , tread-ora deposits are 
characterized by a high ch lor i t e » i l l i t e , 
i l l l t e » i l l i t e - a o a t a o r i l l o o i t e , or i l l i t e • 
c h l o r i t e • i l l i t e - a o n t a o r i l l o n i t e , vhereae ore 
near the redox front nay contain prisary 
k a o l i a i t e . The REE are concentrated greatly 
in a l l types of ore , priaary or secondary, 
and, coupled *ith araaiaa ha loes , are useful 
as ore guides. (lath) 

<32> 
Deaent'yev, r . S . , and *.G. syroayatnikov, acadeay 
of Sciences , i n s t i t u t e of Geological Sc iences , 
Kazakh, OSSB 

Rodas ot Occurrence ->f Tborlaa Isotopes in Ground 
Waters, feocheaistry International 2(1) • l a l - t a 7 . 

The thoriua content of ground vatars ia 
highaat i» eaters of lov s a l i n i t y , hardness, 
and pH, and high orgaatc content. These 
re lat ionship* indicate transport as c o l l o i d a l 
suspensions and anionic coaplexes involving 
s o i l a : i d s . Centrifuging the vaters cause* Th 
232 to s e t t l e out aore rapidly than Th 22* and 
Th 230. Thla and the d i f f i c u l t y of dialyzing 
Th 232 indicates a concentration of radiogenic 
isotopea in Ionic solut ion and a concentration 
of Th 232 atoas in suspended part i c l e s . <JRT» 
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<33> 

0 3 > 
Dickiason, K.i . . OSSS, Washington, DC 
Ir .n laa aad Thociaa Distr loation in S o i l s and 
Beetkered Bedrock in Soath Texas. 05GS 
o r B . - rT-76a; 18 pp. (19""| 

Iranian aad thoriaa coacentcat ioas aece 
aeessred by delayed aeetroa-act ivat ioa foe 
f ive »«at beting prof i la s la soathara Texas, 
roar of the prof i l e s acre la the Jackson 
Sroap, two i a BeSallea Cosnty and t»o in 
Karnes coanty; oae pro f i l e *as i s the 
Cataboala Taff i a Karaas coaaty. The average 
araaiaa coaceatrat loas froa the f ive prof i l e s 
ranged froa 2.~> t o IT. 3 ppa. Tfcoriaa contes t s 
ranged between 13.0 and 30.0 ppa a i th the 
average Th/n ra t io ranging between 9 . ! and 
5 . 1 . The araaiaa d i s t r i b a t i o s in the s o i l s 
rcseablad that of the 9c* 2 aad Ba*2 ions,; ». 
raseablaace that saggested the araaiaa was 
traasported as 992*2- Wo aye teen t i c ver t i ca l 
deposit ion order, indicated by the layers of 
aaxiaaa concentrat ion, aas foand. TVoriaa 
d i s t r iba t ioa ia the pro f i l e s aas s i a i U r to 
that of araniae. Since thorias does not foca 
an ion chea ica l ly s i a i l a r t o araaiaa ia the 
oxidis ing araaiaa, t h i s aas considered aaassal 
bat ao esp lasat ioa aas e f fared. Certain 
coac las ioas of iaportance ia araaiaa 
exploret ioa vara derived froa the study, 
oraaiaa vas leached fros the sarface in the 
c a l i c b i t i e d s o i l and deposited deeper ia the 
s o i l , possibly being adsorbed on 
e l i n o p t l l o l i t e or a o a t a o c i l l o a i t e . The data 
provided froa the stady sspport ear l i er 
coae l s s ions that the nraBiaa vas aobi l ized 
daring periods of i r y - c l i s a t e weathering. It 
a l so saggests that caation sboold be asad in 
the interpretation of airborae rad ioac t iv i ty 
aeasraeeenta, because those aeasnreaents are 
aade oa near s sr face s o i l e a t e r i a l , which has 
saffered the greates t l o s s >i araniaa aad 
thoriaa by leaching. put) 

<3»> 
Oicklnson, K . I . , OSSS, Washington, DC 
oranlaa Potential of the Texas Coastal Plain . 
OSGS OPB-76-879; 9 pp. (V»6) 

Utanias potent ia l of the Eocene and younger 
Texas coas ta l plaia rocks i s being evalaated. 
The araniaa areas c o a s i s t of host rocks froa 
the whltset t foraation (Eoceae) of Karnes 
Coanty, the OekvlllF sandstone (Biocenel in 
Live Oak Coanty, and the Cataboala taff 
(Kiocene) in Daval Coaaty, and are the bas i s 
for t h i s eva laat loa . The potent ia l resources 
are discassed froa several aspec t s : soarce 
rock, leachiag, sovenent, host rock, cbeeical 
redactaat, and preservation. The Cataboala 
taff i s thoaght to be the principal soarce for 
the eraa ies ; i t s l o s ntan'ia content , 3 pps, 
and high tborlaa-to-araniae r a t i o , 5.6 ssggeat 
that uraniea has been leached fro* the 
foreat ioe , »rld c l i a a t i c condit ions at the 
t ine of araniaa deposit ion (post Eocene) 
played a aajor ro la . The areolae becaae 
aobil ized as d l - or tr i -cerbonate ions ander 
oxygenated, a l ld ly alkal ine condi t ions . 
Oraaiaa-baa ring vater sored a s sarface 
drainage of aeteorlc vater and as ground water 
throsgb porous rock anlta aad along fa a l t s and 
l o l s t s . f l a v i a l channel depos i ts vera 
e s p e c i a l l y laportant In direct ing the 

areniaa-beariag vater into host rocks. The 
araciaa host rocks f s h i t s e t t , »r io c l a y , 
Catahoala aad oakvi l l e ) ace v«Ll-sort*a 
peraeable sandstone on i t s enclosed in 
aadstoces and c l a y s t o a e s , anl are deposited in 
f l a v i a l channels, autogenic and a l logen ic 
redactants Inflaeaced deposit ion in the area; 
carbonized plant a a t e r i a l i s aa exaaple o f the 
foreer . d i sso lved organic Batter and e p t r o l i c 
gases are exaaples of the l a t t e r . The dry 
c l i a a t e acted as a priaar* coaponent ia 
preserving the araaiaa depos i t s , bat a c a l i c h e 
cap present in aost. of the area r e s t r i c t e d 
l eecv iag of ihe aranian. There i s a each 
greater potent ia l for large aev araniaa 
depos i t s i n the deeper subsurface in soath 
Texas. The condit ions for foraation are 
nearly the saae as fcr the praseat 
uraniue producing areas ia soath Texas, except 
for the depth of ore b s r i a l . In the study 
area, Karnes and Daval Counties coatain aost 
of the probable depos i t s . (39B) 

<35> 
Dnitriyev, L.V.. and L.'_ Leonora, V . I . 
fernadski i Tas t i ta te of Seocheaistry and 
Analytical chenis try , soscov, nsSB 

Draaiaa aad Thoriaa in the Granitoids of the Kaib 
Bassif (Central Kazakhstan) . Ceocheaistry 
8:76«-777. (19621 

araniua and thoriaa aere foand t o be aniforaly 
d i s tr ibated ia grani tes of the principal 
fac ies of the principal intrusive phase of the 
Kaib Bass i f , The average araniaa content in 
these grani tes vas 2.8 ppa and the average 
thoriaa content vas 2a,6 ppn. The Tb/0 r a t i o 
of the principal fac ias vas high tanning 
aroand 8. Bo corre lat ion coald be foand 
between the coaposlt ion of the rock and i t s 
aranius and thorioa contents . Oranioa vas not 
transported fros the central part of t h i 
Intrusion to the aarglaal parts, and ao 
enrich ieot of the aacginal oat ts in araaiaa) 
occarrt'd becaase th« cosntry rocks contained 
l e s s aranlua than the aass i f . enrichaent in 
aranlat ocenrs only In g r e i s e a i s a t l o a or high 
teaperscare s l l l c i f i c a t i o n , share the average 
aranlaa content was aboat 6.S ope. (JST) 

<36> 
Dodge, P.C.B. , OSSS, Denver, CO 
Trace-Eleaent Contents of Soae Platonic Bocks of 
the Sierra Bevada Bathol i tb . OSSS B a l l e t i n 
13H-P; 13 pp. (1972| 

Tra^e e leaent analyses of p la toa lc rocks of 
the Sierra Bevada batholitb were co&dacted and 
the r e s a l t s sere given in t h i s report . la 
general , the average absndaace of the e l t a e n t s 
detersiaed are n i a i l a r t o the average 
abandances of h igb-ca le iaa grani tes of the 
earth's c r a s t . The large , highly coordinated 
trace a leaente are aore abundant in s ierra 
Bevada plstottie rocks than In Cwlc- t lkal lne 
c i t c u a - P a c i f i c andas i t e s , vhereas sany other 
e l event s are aboat the saae a s , >r s l i g h t l y 
l o s s abundant than in andesitea. Lateral 
changes acrosa the centra l sierra Bevada 
batbol i th are v e i l defined for b e r y l l i o a , 
araniaa, tborloa , and rabldiua, t i l of vhich 
s y s t e a t t l e a l l y Inccsase eastward. Over s i x 
hundred deteraiDatlons sere aade on the 
saaplaa for araniaa and thorlaa content v i t b 
the ranges running 0.31-29.56 ppa and 
0.18-50.12 ppa, r e spec t ive ly . (JUT) 
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<3*> 
O o o l e y , J . B . , " r . , C-B. C o n a e l i . P. S e r e n d s e n , 
J . * . O t t o n , C T . P i e r s o n , S.D. S o i s i c g t o n , D . » . 
l i n l s e y , ana J . X B o s h o l t , USGS, Denver, CO 

" x a e p l e s of Brac iaa D i s t r i b u t i o n G r a p h i c s i n 
J e o l c g i c Pock s p e c l a e n s I H o s t r a t e d e i t h tke 
Badio laxograph I n d u c t i F i s s i o n T r a c k s , and Other 
Track methods . <JS»S C i r c a l a r 7 5 3 ; Short P a p e r s 
o f t k e OS 'Teo iog ica l S e r v e r U r a n i a a - T h o r i e a 
S y a p o s i a a , 1 9 - " , J . » . Caajfce l l ( B d . > . ( p . 321 , 75 
F?. <19">?, 

Fast p h o t o g r a p h i c f i l a a l o n g w i t h the 
a a o l i f i c a t t o n p r o v i d e d by t h e i a d i o l u x c g r a p a 
caa p r o v i d e a a t o r a d i o g r a p h s which g r a p h i c a l l y 
i l l u s t r a t e tke d i s t r i b u t i o n o f t h e 
u r a n i u a - s e r i e s and t ho ri u n - s e r i e s i s o t o p e s 
f r o s s e c t i o n s o f g e o l o g i c s p e c i a e n s i s a 
r e l a t i v e l y s h o r t t i a e . S a d i o l a x o g c a p h s of 
o r e - g r a d e a a t e r i a l v i t h a s l i t t l e a s 1 .000 ppa 
arr.nioa can be >ade in a f i n e a i s a t e s t o a few 
h o a r s . D e t e c t i o n o f s o b - o r e - g r a d e a a t e r i a l 
c-oatainir.g a s l i t t l e a s 10 ppa uraniua and 
t h o r i i a can g e n e r a l l y t e a a d e v i t h the . 
Badio laxograpb i n s e v e r a l d a y s , b a t 
h o a o g e c e o a s d i s t r i b a t i a a s r e q u i r e soaewhat 
l o n g e r a u t o r a d i o g r a p h i c e x p o s u r e t i a e s . T h i s 
aethod i s b e s t s a i t e d for a quick and 
i n e x p e n s i v e r e c o n n a i s s a n c e v i e * of the uraniua 
l i v t h o r i u a d i s t r i b u t i o n on a "aacro" s c a l e . 
Induced f i s s i o n f roa a n u c l e a r r e a c t o r or 
o t h e r h i g h - f l a x s o u r c e o f n e u t r o n s can 
s p e c i f i c a l l y d e t e c t I r a n i a n a n d , t o a l e s s e r 
e x t e n t , t h o r i a a froa the f i s s i o n t r a c k s 
produce:! upon Lexan, l i c a , and o t h e r 
s o l i d - s t a t e p a r » i c l e d e t e c t o r s . a f t e r beir.g 
p r o p e r l y deve loped by c b e a ' c a l e t c h i n g the 
l e c t o r s e r v e s a s a f i s s i o n - t r a c k aap which can 
be viewed under t h e a i c r o s c o p e and coapared 
with ' h e s p e c i a e n which produced t h e t r a c k s . 
S a a p l e s t h a t are o v e r - i r r a d i a t e d produce a 
h igh c o n c e n t r a t i o n of t r a c k s which i s v i s i t - l e 
t o t h e unaided e y e , and i s soaewhat s i a i l a r to 
•in a u t o r a d i o g r a p h i c i a a g e . Kost r e a c t o r s can 
o n l y a c c o a a o d a t e s a a p l e s e c t i o n s l e s s than 2 .5 
cw ir d i a a e t e r and a r e g e n e r a l l y used to s tudy 
low uraniua c o t t c e n t r a t i o n s b e c a u s e of the 
r e a c t o r ' s c a p a c i t y to produce high neutron 
f l u x e s . alpha decay f roa t h e n a t u r a l l y 
o c c u r r i n g r a d i o i s o t o p e s and o t h e r induced 
n u c l e a r r e a c t i o n s can te r e r o r i e d en c e l l u l o s e 
n i t r a t e and used for " a i c r o " a u t o r a d i o j r a p h y 
i f e x p o s u r e to l i g h t and ov.ier pho tograph ic 
e f f e c t s can he a v o i d e d , m i c r o s c o p i c 
e x a a i n a t i o n of a lpfc-part i c l e t r a c k s on t h e s e 
l e t e c t o r s and ir. n u c l e a r pr .otographic 
e x i l s i o n s are a l a o s t a lways r e q u i r e d and g i v e 
b » r ' f t r e s o l u t i o n than o ther " j a c r o " s e t h o d s 
of ^ u t o r a d i o j r a p h y . P a d i o l u x o g r a p h s were aade 
of s a w e l rock s e c t i o n s and d r i l l c o r n s . 
' o l l s h e d s e c t i o n s and uncovered t h i n s e c t i o n s 
can be usi'd with induced t i s s i o n t r a c k s and 
o t h e r a lpha track a e t h o d s as w e l l a s with fh«-

" a d i o l u r o g r a p h y . Hoaogwneous d i s t r i h a t i o n or 
1 opa o r a n i u a and 11 ppa t h o r i u a was found ir. 
a t e k t i t e with a P a d i o l u x o g r a p h . 
•onhoaogeneoub d i s t r i b u t i o n s of uraniua and 
t h o r i a a a r e c a t e g o r i z e d i n t o s i n g l e a c c e s s o r y 
s i n e r a l s ; a g g r e g a t e s ; c o n c e n t r a t i o n s a l o n g 
o e d d l n g , v e i n or f r a c t u r e f i l l i n g s ; and 
a i n e r a l z o n i n g l o c a l i z a t i o n s . High l e v e l s of 
s i n g l e g r a i n r a d i o a c t i v i t y d i s p e r s e d w i t h i n 
lower l e v e l s o f hoaogeneour or nonhoaogeneoun 
r a d i o a c t i v i t y are beat d e a o n s t r a t e d with two 
a u t o r a d i o g r a p h s of d l f f e r e r t exposure | » n g t h s . 
' • . e x i - g u a n t i t a t l v e d e t e t n l n a t i o n of urantoa 
can he »ade froa coaparli>7 s u c c e s s i v e 
a u t o r a d l o g r a p h e x p o s u r e s of d i f f e r e n t U M 
l e n g t h s or 1lff>r«,r.t neutron f l u x i n t e n s i t i e s 
and g u a n t i t a U v e d e t e r alnat lonn can he l a d e 
f roa tr ic ir c o u n t i n g . (« ith) (JIT) 

<38> 
p o s t a l , J . , s . Capedr i , aad c . Oapay. S t . S e r f ' s 
u n i v e r s i t y , S e p a r t a e n t of C e o l o g y , H a l i f a x , l o v a 
S c o t i a , Canada; O a i v e r s i t a d i Sodena, l a s t i t a t o 
d i a i n e r a l o g i a e P e t r o i o g i e , I t a l y ; O - S . T . L . 
B e p a r t a e n t da G e c l o a i e , s o a t p e l l i e r , France 

O r a c i a a and P o t a s s i a a i a C a l c - a l k a l i n e V o l c a n i c 
Bocks froa S a r d i n i a . l i t h o s 9 (3 ) : 1 7 9 - 1 8 3 . (19761 

The o r a a i u a c o n t a c t of a a j o r r o c k - f o r a i a g 
a i n e r a l s in a s a i t e of c a l c - a l k a l i n e v o l c a n i c 
r o c k s f r o a s a r d i a i a i s v e r y low and t h e i r 
p a r t i t i o n c o e f f i c i e n t o f o i s s a a l l e r t h a t 
3 . * . Tke v a l a e s o f the p a r t i o a c o e f f i c i e n t o f 
a i n e r a l p h a s e s d e c r e a s e froa b a s a l t t o d a c i t e 
a n d , in a l l c o c k s , t h e ba .k o f 0 aad K i s 
p r e s e n t i a t h e g r o a a d a a s s . T h i s a p p a r e n t 
c l o s e a s s o c i a t i o n between K and 1 i n b a s i c and 
i a t e r a e d i a t e r o c k s probably r e f l e c t s t h e f a c t 
t h a t a o s t of t k e i c r o c k - f o r a i a ; a i n e r a l s a r e 
r e l a t i v e l y i n e r t wit 1-, r e s p e c t l j b o t h o f t h e s e 
e l e a e a t s . (avtk) 

<39> 
Dyck, » . , caaada G e o l o g i c a l Survey , Ottawa, 
O n t a r i o , Canada 

The n o b i l i t y and C o n c e n t r a t i o n of aran iua and i t s 
Decay P r o d u c t s i n T e a p e r a t e S a r f i c i a l 
E n v i r o n a e n t s . a r a a i a a D e p o s i t s , The ir n i a e r a l o g y 
rnd O r i g i n , Short C o e i s e Handbook, Voluae 3 , a.!U 
K i s b e r e l y (Zd.) . U n i v e r s i t y of Toronto P r e s s , 
T o r o n t o , Canada, Cb. 2 , ( p p . 5 7 - 1 0 0 ) , 521 p p . 
( 1 ? 7 e , October) 

I r a n i a n i s t h e x o s t 
uraniaa decay s e r i e s 
arundance of about 2 
in the s u r f i c i a i eav 
o x i d a t i o n to th-; ura 
s o l u b l e c a r b o n a t e c o 
p r o d u c t s g e n e r a l l y d 
coapounds and t h u s s 
the s e r i e s i s coaaon 
tu.-.e-jai l i b r i ' i i i s a l 
r e r o v a l of uran iua -t 
or u r a n i i a a d d i t i o n 
? e e s t a f c l i s h a e r . t of r 
r e q u i r e s t i a <f spans 
the daughter product 
p r o d u c t s ( l e a d and h 
e x t r e m e s of n o b i l i t y 
l e a d i s r e l a t i v e l y i 
t o e s c a - . 1 to o n e r s 

abandint e l e a e n t of t h e 
, w i t h an a v e r a g e c r u s t a l 
. 6 ppa. I t s h igh n o b i l i t y 
i r o n a e n t i s l i e o 
nyl ion which f o r t s 
apt e x e s , i r a n i u a - d e c a y 
o n o t fora s o l u b l e 
e c u l a r d i s e g u i l i b r i u i of 
ly o b s e r v e d . 
a o s t i n v a r i a b l y d i e t o t h e 
nder o x i d i z i n g c o n d i t i o n s 
under reducing c o n d i t i o n s . 
a l i o a c t i v e e j u i l i b r i u a 
of s e v e r a l hi I f - l i v e s of 
s . The s t a b l e e n l 
e l i u a l r e p r e s e n t t h e 

of the decay p r o d u c t s ; 
a a o b i l e and h e l i u a i s at l e 
puce. ( iu th) 
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<*9> 
Bret. s .» E-«- Garrison, S .S. a # v : * . v.". • ? . - . 
Todoi, Caaala Geological Sacvey, : • • • - _ . ^n'zcic 
Caaada 

t a l l l a t e r acasiaa SecoaaaisaaBCe i - :-<::rt 
Barit iar Canada. Geological Servey ' -;a»-?e 
Paper 75-1C, (pp. 313-3151. (1«'l*» 

To t e s t tba f e a s i b i l i t y of esiug . - . i t »?»-.r:-
as a seans of txaciag g occarrtttc. - * i rue 
Tarboaiferoas bas i s of Eastern S?.n-. * , a 
sarvey of appcot iaate ly 2000 v e i l - « . s 
coadected ia 1*75. i» addit ion. ti»zt 120 
a a l l eater nad 100 stcaaa aator * >-r j e i i a r a t 
saaples acra taken fro a the aort-^t.? hnoapolis 
Val ley ( T r i a s s i c ) . l a overal l s»»j*< ^ent i ty 
of 1/13 s g . ka was soagbt, bat i r r-- i r e a s , 
665 s g . ka betseea Sackvi l le a ad I -^t-oa aad 
3*0 s g . ka aeac Pagtasa, B.S- , saM-plirg a t 
1/6.2 eg. ka aad 1/2 .5 s g . ka, r*soec» i v e l y . 
• t s carried oa t . Saaptes vara analyzed for 0 , 
• a , 0 2 , r. Eh, pa, a l k a l i n i t y , coadac t iv i t r , 
• 0 3 . SOa. CI, Ca, C, Be, Ota, « , Ca, l a , Pb, 
Pe, aad l a . fk« survey shoved e s t ee s ivy " sad 
Ba aaoaal ias e loag the coast of Jove Scotia 
aed l e a Bsrnsvick betaaea lav Glasgow a d Cape 
Toraaatiae. values range ep to 60 ppb a aad 
5730 pCi/1 RB, v l th the highest n l w s aeac 
Bale Terte, pagvash, Caishola Brook, Pox 
Berboar, Tataeagoeche, and " i t e r Jobs; 
concentrations generalIf decrease ia laad. 
Granitic rocks of the Cobegeid Bay be the 
soarca of the ground aater 0 . The survey 
demonstrates tba value of 0 aad n a s tracers 
ia o a t l i a i a g o a iaara l i za t ioa ia the 
Carboaiferoas b a s i s . n% res*I t s are s t a l l e d 
ia aor* d e t a i l other aspects of the regional 
hydrogeoeheaistry any b» rec3gaised. (IKRI 

Dyck, • . , aad I.R. Joaassos , Canada Geological 
Sarvey, Ottawa, Ontario, caaada 

The l a t e r e and Behavior o f cases i s l a t e r a l 
Raters, eater Research 11 (8 ) :705-7 i l . (l«7'>) 

Ipproziaately SOO saaples of lake, s treaa , aad 
0-nine vatars vara c o l l a t e d froa Gatiseau 
B i l l s , Quebec; Carlsbad Springs, Ontario; 
E l l i o t lake , Oatario; the lev laaco copper 
depos i t , Dapargaet, Quebec; the Bicroft 
araBias depos i t (abandoned); and the Bancroft, 
Oatario area, aad aaalyzed for d i s s o l v e ] 
gases . These included: 12, Be, l e , 12, 02, 
R2S, hr, C02, and l a . 12 , l e , and ir 
displayed no recogaizac le d i s tr ibut ion 
patterns; a" inverse re la t ionship beteeea C02 
and 02 vas observed to r e f l e c t the 
biogeocheaical eavironeent of the s a s p l e s . 
The concentration of dissolved Re in frozen 
lakes froa the EJloi t Uka d i s t r i c t vas no 
greater than elsavhare (ataospharic 
ega i l ibr iaa l e v e l s ) . Dae to i t s high 
a o b i l i t y . Re, aal ika i s of H a l t e d valsed as a 
tracer for 9 - a l n e r a l l z a t l o s . There i s an 
apparent inverse re lat ionship betveen R2S and 
dissso lved R2 in groand vater saapled froa 
d r i l l ho le s in Cu-deposits . B2S appaara to (• • 
of l i t t l e vales as an indicator of burled 
s a i f i d e a i n e t a l i z a t i o a ; i t s eheaical anJ 
b io log ica l a c t i v i t y re s t r i c t i t * a o b i l i t y in 
groond vater and e f f e c t i v e l y obseare i t s 
o r i g i n s . (IKR) 

<»2> 
Dyek, l . , 3.R. th l taker , and » .» . Caapbsll, 
Canada Geological Sarvay, Ottava, Ontario, Canada 

Rail water Omnia* **eonn*lssanee, Soothvestaro 
Saiketchevan. Geological Survey of Canada Paper 
76 - i r , tepott of a c t i v i t i e s . Part C, (pp. 
2*9-2531. (1976| 

hpproziately *ao v e i l aad (9 spriag vater 
saapl i eere c o l l e c t * ! froa a 17.VI0 sg.. ka 
area it soathwesterc Saskatchsvaa aear Cypcets 
S i l l ; . an average densi ty of 1 saaple per 13 
sg k i vas soeght . Taaples eere analyzed for 
3 , Ba, T. 0 2 , Eh. pi-, a l k a l i n i t y , and 
coadact iv i ty . The f c l lowing vaieas aare 
obtained: 0-2BO ppb 9. 0-BI35 p : i / 1 I n . 0-«.1 
ppa P, O.a-14 ppa OS. -127 t o 906 av (B2e l . | 
Eh. a.BOd.82 pB, 8-M67 ppa CsC93 t o t a l 
a l k a l i n i t y , cad 110-3300 aabos/ea 
coedect iv' . ty . 1*11 depths raagad froa 2 t o 
•57 a. Pornatloas ievolved vere the rypress 
S i l l s , lavenscrag, rraachaaa. B a t t l e , 
Vhiteaed, Instead, Baarpaa. aad Jed i t * t i v e c . 
I t wms concluded that aoae of the 1 « l i 
valaas r e f l e c t ore-grade eBVicoaaeats. l a 
highs a r e aore c l o s e l y associated with the 
express S i l l s rocaatioa than are 9 h ighs . The 
short range of l a i s eater* r e l a t i v e t o • and 
the high r e l i e f i a the vestera pact of aap 
area 72P seggest that the Cypress B i l l s 
Foraattioa i s the soacce of aach of the V. 
leeching of radioact ive l i g a i t e i a the 
Eevksacreg asd older focaat ioas aar coetr ibate 
to the V va lee s . The data a l s o shoes that for 
a l l forawcioas deeper v e i l s are lover i a 0 aad 
In . la general , the younger f o r a a t i o s s have 
higher Ba and love-- 0 valaes thaa the o l d e r , 
and there i s o f tea a l a t e r a l s h i f t of bigb-0 
s i t e s losas lopa t r i e high-Sa s i t e s . This can 
be explained by thi- < i f f e c e a t a o b i l i t i c s and 
ranges o f these t k i -ats i a the aear-surface 
eavicoaaent. (LRRI 

<»3> 
Eckelaaaa, > . I . aad J.L. Kalp 

acaniaa-Laad Bethod of age Dateraiaatioa: Part 
IX: lorth haaricaa L o c a l i t i e s , B s l l a t i a of the 
Geological Society of aaerica 68:1117-11*0. 
(195'', September) 

Baay nev i s o t o p i c age de tera iaat ioas by the 
araniaa lead aethod have been aade on aos t of 
the iaportaat l or th laerican l o c a l i t i e s froa 
vhich priaary ucaniaa a iaera l s have bee* 
reported, with the aid of other pablished 
i sotopic 0-Pb age aeasaraoents the wri ters 
atteapted to interpret the aost probable age 
for each l o c a l i t y and to a s s i g a a reasonable 
uncertainty to that age. The r e c o g s i t i o a of 
d i f f e r e n t i a l lead l o s s , the r e l a t i o n of 
a l terat ion to a ineral type, the iaportaace of 
radoe leakage for yoaag s a a p l e s , and the 
potent ia l aaalyt ica l errors sake i t t i a e l y t o 
conduct sack a re-evaluat ion, ftaoag the 
ael l -aatabl iahed ages are: Spruce Pine 
d i s t r i c t , lorth Carolina, 360 plas or a i a a s 20 
a .y . ; Portland, connoct icat , 265 p l a s or Bins* 
>0 a . y . ; front Bangs, Colorado, 59 plas or 
s inus 5 a . y . ; Black B i l l s , South Dakota, 1620 
plus or s inus 20 a . y , ; southeast Ranitoba, 
2650 plus or e lans 100 a , y . ; lake athabasca, 
Saskatcheaaa, 1900 pla.-t or s inus 50 a . y , ; aad 
the l i l b e r - f o r c * area, 1050 p l a s or e laas 20 
a.y. 3tber probable ages are Bedford, l e v 
Tork, 350 a .y , ; Colorado Plataaa, 60 a . y . ; 
Cocur d ' i l e a e , 1200 a .y . ; and Great Bear Lake, 
lorthvaat Terr i tor ies , 1500 a .y . although 
there lay have been several regional 
aetaaorphic events in the Appalachian Provinct 
in the r-recaabriaB, the post-Csabrlea a f f e c t s 
appear at only tvo periods center ing OB 260 
a.y. and 360 a .y . Tba Granvil le aetai>rphisa 
appear* l i a i t e d to a narrov t i a e in t erva l 
i t cn t 1050 a.y. ago. The front Range and 
Colorado Plataaa sraniaa a iaara l i za t ioa Bay 
have baaa one e v e i t occurring about 60 a . y . 
ago. (kutM 



<*e> 
GEOCSEBISTBT 

F e l a l e e , J.K.. aad 3 . 1 . Cadlgan, l?GS, Denver. CI 

Deternination of treaties la Soiree locks Using 
Badias ia Crystal Spr iags , Great Salt Lake krea, 
Utah. 0SG5 Circular 753; Short Papers of the OS 
Geological survey Oraaiee-Thaciea Syaposias, 
19"»7, J.IL. caapbell ( £ d - | , (pp. »8-5P), 75 pp. 

The aeoast of araaiaa ia soarce rock that 
•oald be req aired t o produce the radiaa i a tk--
aatec of Crystal Spriags, aoctk of Brighaa 
Ci ty . Utah, has beea calculated ia order to 
detecaiae »hetker the soarce rock ear have -> 
potent ia l foe araaiaa concentrations of 
ecoaoaic i a t e r e s t . Water saaples vera 
co l l ec ted froa 11 springs for radiaa. araaix- . 
and aajor- and a iaor-e leacnt ana l y s i s . 
Prec ip i tate saaples aere co l l ec ted froa 8 ot 
the s i t e s , tadiaa i » the «ater has a pos i t ive 
corre la t ioa (0.S2I with t o t a l dissolved s o l i d s 
aad with a o s t of the najor and a iaoc i o a s . 
The three spr iags having the lowest s a l i n i t y 
a l s o have t h e lowest radiaa content , l e s s than 
1 part per t r i l l i o n (ppt) , and oae of the 
briny spr ings . Crystal Springs, has the eas t 
radiaa, 220-aiO ppt. Suae spring? on fa a l t s 
• i t h i a ~0 ka west of the Basatcb Eaage have 
aoderately high s a l i a i t y and radio a content , 
20-1*0 ppt. Others have eo lerate ly high 
s a l i n i t y , bat low radian concentrations (2-5 
p p t l . Sack deviat ions r e f l e c t var ia t ioas i n 
aaaeasarad peraaetcrs , snch as araaiaa content 
of the soarce rock, that af fect the radian 
content of the water. The aaooat of radian in 
the water at Crystal Springs exceeds by 
severa l hundred t i n e s the anonnt of radian 
that woald be in equi l ibr ia* with the anoent 
of araaiaa in the water. The anoant of 
enricbaent , c a l l e d ihe radiaa ecricbaent 
factor (lEfl , can be calcalated by using the 
known e q u i l i b r i a * r a t i o for radiaa-226 and 
aranioe-238 and by -.n« ueasared radian and 
a rani on per l i t e r or ainate a t the spring. 
The BE? at Crystal Springs i s «30-«*0. The 
SEP in the water depends on the difference in 
lench between radiaa and amnion when they are 
ceaoved froa the soarce and transferred to the 
spring. Differentia? leeching based on 
d i f ferences in response t o sack paraneters as 
pressure, teaperatore, oxidation-redaction 
p o t e n t i a l , i on ic s trength, aad aineral phases, 
l eads to disequil ibrium within the rocks being 
leached. D i f f erent ia l leaching in favor of 
radisa r e s u l t s in an excess of radian in the 
water and a corresponding deplet ion a t the 
soarce . Continued d i f f e r e n t i a l leaching 
eventual ly l e a l s to extreee d i s e g a i l i b r i o a in 
the leached par', of the rock. The 
d i s e g a i l i b r i a a i s ac tual ly between radius and 
i t s d i rec t parent, Th-230, which i s i s 
r e l a t i v e egui l ibr iua with oranlua. Therefor*, 
the aranioa in the soarce rocks i s ca lcalated 
by assaaiag that d l sequi i lbr lua in the rocks 
i s extreae and that the only radiaa avai lable 
foe transport i s the a Kant being produced 
each aJ ante by Tb-230. Crystal Springs 
contain a t l e a s t 220 ppt [19(E»12t g / l l ] 
radlua and flows at 6,090 1/uinote, y ie ld ing 
radiaa at 1.5 x 10(t>6) g /a in . By esaoeptlon, 
• h i s rate of y ie ld i s equal to the rata of 
radiaa production at the source, a prodoctlos 
r a t e of 1.5 * 10 (E>*) g/ain cadina i s 
equiva lent t o the saae decay cat* of Th-230. 
The proportion of any aaoant of Th-230 [ h a l f 
i l f e«gx10 (!•») y e a r s ] decaying aach alnat* i s 
1 .7 (10(1*11) , Assuaing secular egui l ibr laa [1 
g araaiaa balanced by 1. 7xtO(E»S>g Th-230), 
the aaooat of cranio* regoired to aaiatain tb* 
present prod action of radian at Crystal 
Springs i « a t l e a s t 5.5x10(1*9) g, or 5,500 

netric tons . The t o t a l volaae of rock 
involved in the flow t o Crystal Springs i s ot> 
the order of 10 cabic k i lone ters . The aass sf 
rock, assnaing an iverage density of 2.8 
g/cabic ca , i s thas about 10(E»16U. abether 
the araniaa i s d isseaiaated or concentcated ir 
the soarce rock i s a scer ta in . If the 
calcalated 5-5x10 (E»9) g aranian aere 
disseaiaated i n 10(E»16) g of rock, t i e 
content woald be 0.55 ppa, bat because 
porosity and peraeabi l i ty i a the 
sediaentary-aetaaorphic terrene of the 
• e l l s v i l l e Bonn ta ins are control led n o s t l y t>y 
Joints and f m e t axes , water flowing ttroegh 
these openings coaes i a contact with only a 
s a a l l percentage of the t o t a l rock. By 
assaaiag that the radios i s derived froa 
iraalua in r e s t r i c t e d zones adjacent t o 
iractares aad j o i n t s , considerably higher 
potent ia l grades of acaniua in the cock caa be 
ca l ca la ted . The grade would be 0.55 percent 
i f the 5,500 a e t r i c tons >t alanine were 
concentrated in 1 percent of n t rac t ore systea 
coaprisiag 1 percent of tne volau* of rock 
assaaed t o be leached by the spring water. 
(JBT) 

<*5> 
Fil ippov, B .S . , and L.v. iMelev, V .s . Khlopln 
Bndian Inst i tate ,_Leningrad, DSSB 

Oranian aad Thoriaa in the Granitoids of the 
Biddle Dnepr Begion. Geocheuistry 5:S35-5«9. 
(1959) 

In t i e Biddie Dnepr region there are three 
granitoid coaplexes d i f ferent in age, 
conposit ion, and geocheaical c h a r a c t e r i s t i c s . 
The evolut ion in the conpos i t ioa of the 
granitoids of the three coaplexes fro* the 
older t o the younger c o n s i s t s of a decrease ia 
the sodiun, c a l c i n e , and aagnesioa content nnd 
increase in the content of potass inn, s i l i c a , 
arani ia , and thor ian . The graa i to ids of the 
oldest conplex, granodiorite and 
plagiograai tes , contain the s a a l l e s t asoants 
of araniaa and thorian. The grani tes -' the 
second coaplex have aranian contents 
npprosiaatiag the Clarke, and tboriaa coi ea t s 
higher than the d a r k * . The third conplex of 
a irco l in* a la sk i ta s i s strongly enriched in 
the radioactive e l e a e n t s , e s p e c i a l l y thoriaa. 
The aranian content of these rocks i s about 
twice the clark* and the thoriaa coatr -'. i s 
four - ines the Clarke, according t o t;.» 
content of the nost character1st ic accessory 
a i n e r a l s , the grani to ids of the Biddle Dnepr 
region are d i v i s i b l e in to three types: a) the 
al lanite-sphene type , b) the aooaxite-garaet 
type, and c) the thor l te -aolybdenl te type . 
The a l lani te - sphene granites nee the poorest 
in the radioactiv* a lesent* , oraaion and 
thoriua ia these rocks are p a r t i a l l y 
concentrated in the accessory a i a e r a l s , with 
the r e s t apparently in the dispersed s t a t e , in 
e s s e n t i a l a i n e r a l s . The nonaslte-bearlng 
granites are tboriaa-baaring; their high 
tboriaa content resu l t ing froa the 
accuaolation of tb* accessory sonaxit*. 
Zircon i s also a chief concentrator of araniaa 
and thoriua in grani tes of t h i s type . The 
thorita-bearing granite* are s t i l l 
predeainaatly thorlae-bearlag rocks, bot they 
a lso hav* a r e l a t i v e l y high oraniaa content . 
Oraniaa and thoriaa ia tbase grani tes are 
concentrated e n t i r e l y l a the accessory 
a lnera l s , with thor i te nnd t ircon contributing 
90 percent of the t o t a l content of these 
e l t u e a t s . (JUT) 
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?lor*a ;*, t . t- (Be.). hastraliaa atomic raorgy 
coeaissios. lesoaxcb Estafclisha*et, Lacas 
Mights, Sidney, kastral&a 

draaiaa nad Thoriae. proceoeiags of a SyBpociea. 
lacas Mights. Sidaey, aastralia. Bay ' - • . 1»*0-
aastralia atoaic Baorgy Coaaissioa. Sidney, 102 
pa. (W«» 

taviaa papers er* presented oa the 
d*t*ralaatioa of araaiaa by radiometric, I-car 
flaoresceace, aalacofraaaic. 
spectrophetoeetric, f leoriaetric, t i t r iae tr i c . 
eaissloa spa-ctrograpbic. Belayed eeatroa, 
•aaaa absorptioe, aad gasae-escited l-ray 
tecaaleses, aad a* that deteraiaetlea of 
tberlaa by radleeetric aaa spect?opbo»ee*tric 
aothods. la additioa, detailed analytical 
pcocedaras ara gives for tka deterBlaatioa of 
araaiaa aad taorlsa la ocas, cocks, aad aatacs 
by aoat of thasa techaigaes. (lath) 

Back paper of tko ayaposiaa has 
Bad iapat separately. 

bee* ab*tri too 

<a7> 
Cabelaas, J . I . IK, aashlagtoe, *C 
•caaisa la tka apyelackian Bobile sa l t . 
ne-«io7; ai pp. | iw«, Bnrca) 

"The enaisa orcarroacos ia tka hppaltchiaa 
gobile Bait caapcisa a kolt of platosic 
( I ta l i c latresives coataiaiag acoaoaic 
blgh-teaiperatere eraaiaa-tkorise 
coacaatcstioas parallel to aad soatkcast o< 
tk-; Sreavill* front; sat 11 coaceatcatioas 
associate! aitk aepkibole-Bsga«*ite-SBlf id* 
replaceseats ia bigk-teaperatere icoa zones; 
araaiaits veins i s gold-copper zoaas; 
loa-taaparataca coppac-acaaiaa iapreaeatlocs 
ia lata Paleozoic aad Trlessic sandstone 
sapaciaposad oa kigk-teeperstere icoa aad 
copper soaas ia kiatarlaad basias; aid saall 
araaias iapregnatioes ia Palesoie saadstoac at 
tko loa-taapsratara cade of aiaeralizatioa 
gradieats eloag tb* foreland aargia. Tkasa 
ataaiaa occaccoacas ia ocogaaic-ralatad 
aiaacalizatioa cycles, aitk aatallotectoaic 
gcadleats generally similar to tkos* la tk* 
Cordillera •here acaaiaa i s aost abaadaat at 
tka lea-teeperatare aada, iadicata tkat 
araniaa of Paleozoic oc sesezoic cycles ia the 
ftppalaekian bait also say be aost pcaaiaaat ia 
tko lovest teopatatara aatallotactoaic zone 
along tka forelaad aargia. lltko&gk tkis zoae 
is aot now known to contain significint 
deposits, i t say b* a good exploretion target, 
(katk) (SB") 

Cevshia. * - » . . ».». Bobco*, a-O. •yalliag. aad 
B.T. Bezaikov. bcadeay of Scieacos. last i tate of 
Ceology aad Ceophysics, sibariaa Bivislea. 
•ovoeibirsk. Siberia. BSSI 

Ike T>o Types of Bratiea tccaaalatios ia Bocks by 
Sorption. Ceockeaistry International 
S-B:B«2-C40. t m a , Jean) 

The accaaalatioa of araaiaa by sorption ia 
pbosphtt*-bear lag rucks Is a=c*apaaied by 
largely eaexaataed araaifaroas pcodects, abaca 
tka aaia araaiaa socbaats ar* aiaorels of tee 
layer s i l i ca te groap. Soaatiaas exeaifeross 
calcias pkospkates aad layered 
alaaiaosilicates accac ia tbe saac 
stratigraphic sectioa, »itk tha phosphate* 
(carhoaate-f laerapet ite) eccerrieg ie 
fiae-graiaed lagooa da posits, while tha 
layered nleaiaosil icates faaialy bydroaicas 
aad chlorltes) occac predoaiwnatiy ia the red 
baa aad essaatially psaaaite coatiaeatal 
strata. Tb* araaifaroas 
carbonate-aaorsmatite has aaifecsly 
distribated araaiaa together aitb tkoriaa, 
rat* earths, stroatiaa, aad bariaa, which 
probably take ap the positioas of calciaa ia 
the la t t i ce . Tha apatite strsctar* ratalas 
th* arables aad i t s decay prod acts firaiy, so 
pbospkata-beaclag cocks ka«a l i t t l e 
iacliaatioa aad l i t t l e deviatiea froa 
e^ailibrieB betaaaa acaaiaa aad cadiaa, aad 
oaly low coec*nt rati cos of araaiaa ih aater 
iateraetiag air . tk* pkospkates. Tke araaiaa 
ia araniferoes layer s i ! icates i s associated 
aitk soa* elaaeats of rariabl* valency aad 
readily hydrolyzed elaaeats ftiteniaa, 
vecadieB, zircoaiaa, ckroaiaa, aolybdeaaa, 
e t c . I . Tka araaiaa aad decay ptadacts are 
aack less f irst) boaad, aad tb* eaaaatioa i s 
rapid, aitk sarked deviation* froa radioactive 
equilibria*. Oxidiziag aad redacts? solstioas 
gaiefcly take ap tk* araaiaa, 4.ad these 
s i l i cates produce araaiferoes soletioas froa 
•kick aranyl alcerals caa be deposited in tb* 
sspergane zone or tha so called priaary 
araaiaa aiaarals aadar redaciag conditions. 
(JBTI 

<n»> 
eavshia, f . S . , aad To. 5 . Lavrcet'ycv, Icadcay of 
Scieacos, Institate of Seology ««J ^ophysics, 
Siberian Division, Bovosibirsk, Siberia, JSSt 

B-Ti Cocrelatioa in Cryctograaalar Pelit*. 
Saockaaistry International 11(1| :17«-i*«. (1«7«» 

oraaiferoas pelit* froa Sevasiaa sandstones is 
a Bocksaicsl alztare of finely divided 
particles of kydroaica, eklorite, t l t t t * , aad 
qaactz. araaiaa atoas are readonly 
distrusted ia the pol it ic aaterisl , tad tk* 
Mtanlaa distribatioa i s idaatictl to tbat of 
tka araniaa. Tko •raaiaa-titaniaa ratio i s 
the politic Bttcrial i s klgker than tkat in 
any knovn araal«a-titaai*a aiseral. The 
araaian accoapnnias tk* tltanlaa thcoaifkoat 
tk* polite, and in places, fives r is* to • 
dispersed araniaa-titaniia phase vith « 
definite stoicitloaetric relation betveen the 
coaponrnts. Retatitanie acid can absorb 
araniaa fro* dilate solutions, conseqaently, 
tk* cans* of tk* errnl?e concentration in th* 
polite «as a disparaad aetaatebl* t i u n i a s 
hydroxide vhich foreed in th* slaaiaosi' icate 
aatoritl . (JOT) 
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<<3> 
Jet l ine, S.I . . «t! T«.l. Shaxolyakov, kc&leay ** 
sciences. Laboratory of ?r*eaabriaa seology, 
lessiagrad, 7SSS 
«ce«aaletios of i t -3* is Stasias •.iaerals. 
Seockexistr* 7:753-7?e. (l»5«) 

?4* *r*<K-3» c « t « c t a£ i t areaias a'.8»rals, 
ranging ia age Tros 2 x • 4(!*t) to 2 x 10fP»°| 
»»*rs. MS investigated. Tk« content of 0, 
"%» car* earths. He, I t . and CI »«s also 
deteraiaed i s tk« saaples. rorretioas for the 
argoa-3» loss »*re ende according to tk* data 
ot tk* Se and Ie losses- The calceiatel 
excessive gsaatity of argot-38 ia aiaerals of 
tke saae age decreased with tke iaccease tt 
-.»*• Tl content. Tkis aa ; t* explained by eke 
reaction Cl-35 - Cl-3« - l t -36 . ' Corrections 
•<re Bade foe irgoa-38 according to tke 
g**atiti*s of radiogeaic arson.-36. Tkere i s a 
proportionality betaeea tke 0 "content and tke 
arcoa-38 contest. Setseea tke gnnntities of 
argos-3? and xenon of eeetroa fission, a 
dependence of tk* type »r 34»aXe(sab a) 
;i*ts*b a| Dei*) xeaoa of aeetroa f issiaa J. 
Saaples «er* fo-tod vkich at a coaplete abseac* 
of lefsab at coat*ia«d aoticable gaastites of 
argoa-3*. The possibility of argos-3o 
fornntioa by tke saontaneoas fission of W-23§ 
asd tke neatcoa fission of 9-235 ••> assaaed. 
Tk* atgoa-3* focaatioa goes tbrosgb tke 
hypothetical radioactive isotope »itk Tfsab 
sl*t*fS plas or sinas 233) x !}(?•<) rears. 
Tke yield of tke 1'tter by araaiva fission 
•«st be 3 percent- (I«ta({J3T> 

'ol-iaaber, '..%.. 
2*skiagton, DC 

aad S.L. Seyaolds. 3STS, 

Seockea icai aad xioera logical Sta'ies of a South. 
Texas Soil trout Tcasiaa Deposit. 3SC5 
)F»-?7-82l; 3» pp. {197T| 

Core staples tram a rail-front araciaa leposit 
ia soeth Texas »*re analyzed for iron salfide 
content aad aiaeralogy, orgeaic carbon contest 
*ad abaadaace of carbonate, iron, naageaese, 
and titaniaa. Salfide occurrel alaost 
exclusively as tke iron disal f i les pyrite and 
Mrcjiit", in concentrat ions as high as 2 
percent at tke coarse fg.*»* — "'it '.-
aicroaetfcrs) friction. ftarcasite «as 
oarticoiarly ab-tndant relative to pyrite in 
the vicinity of tke roll front. Secaase 
vtrcaaite precipitation requires ncii'.c pB's 
»nd the nost likely nechanisn for generatiag 
loe pR i s oxidation of preore salfide, i t is 
saggested tbat tke aarcasite for nation *as 
related to the roll-frent developaenr. 
Ir-janic carbon analyses froa tarlons 
representative parts at tke deposit are 
in iforal* lov (less than 0.1 percent Q . 
Carboaste ainetals, sack as calc i te , are 
abandaat, bat appear to have fataed after tke 
or*. Tk* overall abaadance of iron >as not 
found to be systeaaticslly related to position 
vitb rospect to tke roll front, ekereas 
aangenes* probably vas concentrated near the 
cedoi iaterface. Titanlaa like iron did not 
shov a systaaatic relatioaabip to position 
aboot tb* rol l , bat i t v»» <y*teBatically aora 
abandant in tbe fine fraction (lex* than 62 
aicroa*t»rs| relative to tbe coarse fraction 
vltb distance dovndip. Thin reflects a 
pro^rrssively aore intense alteration of the 
precursor iron-t itanlna oi l le alneratx to 
fln»-7r<iined Til?. f.T«) 

<52> 
Soldsckailt, »-•-
Scaaiaa. Ceockeaistry, V.B. Soldscbaidt. Oxford 
Press, tocloa. <pp. SC2-567). 7)) pp. t'*S*l 

Tke distribatf.oa of tetravaleat araaiaa i s tk* 
priaary t i a t i a U of iaaeons rocks i s 
deteraiaed by i t s radlas |1.9S aaostcos). 
•kick Bakes possible i t s captare by aiavrals 
coataisiaa calcine and titivaleat rare eartk 
ions, especially yttriaa aad tk* yttriae 
lantkacidas. Tk* s ia i lar i ty to tin ceriaa 
laatkaaides i s aot as close as i* tk* cas* of 
tk* so**»k*t larqer t^oriaa siaerals. Captare 
of araaiaB i s priaary calcias aiacrals of 
aagaatic rocks probably occars i s apatites. 
Braniss also sabstitates foe calcias in 
f'aorite, accoaatinq foe tk* radioactive 
varieties of f laorit* sack as tkos* fw«sd at 
Bolsendocf in tavaria. Vraniaa sabstitatvd 
for yttriaa csrtk • lcaeats , especially ia 
aisersls of gran i t* paosttites, i s foaad i s a 
lax^e :asbac of aiaecalr-, especially ai^bates 
and titaaoaiobates. tk* «ntraBce of 
tetravaleat araaisa iato aiaerals of tk* 
tkorit* aroap saq^ests tk* possibility of aa 
•okaoea caspowad OSiOa akick coald probably be 
Bade synthetically. Tk* saac coapoand is also 
a hynotketical ead aeaber of eraaifcross 
sinerals in tte sircoa faaily. Pleocfcroic 
baios ia biotite or aapkibol* arovad aiaat* 
zircon crystals, i s da* to tk* isoaorpfcoas 
entry of araai«a or tkorisa iato IrSioa. 
rriBary ataniaa dioxide aiaerals relatively 
aaci v_,ed by secondary osidatioa are awldoa 
fonnd. One of tke processes cocc*ra*d i s 
intisataly coenected vitk tk* radioactive 
transforaatioa of tetraveleat araalaa to 
divaleat lead. Tbroaab tkis process, a Bsaber 
of oxyges atoas, eqaal i s asaber to the 
aranias atoas transfers*! iato lead, becon* 
available, aad tbis sarplas of oxysen i s left 
to coe«ia* aitk ao2 and tkas to foca tk* 
*<I»ivaleat aaoant of 003. Tk* si^catioa aad 
distribation of araniaa darin) aearkerino and 
sediaeatatioc i s intiaately coBaected vitk 
procasses of oxidation aad redaction. Tke 
oxidation of tetrxveleat araniaa takes place 
easily, by veatkeriaa, oivino rise to 
transforation of tke blackUh 032 aai 03<M 
sinerals to tbe bciqktly colored yalloe, 
orange, or oxeea secondary Binerals of tke 003 
aad tke aresyl sa l t s . Solatijas of coaposads 
of kexavalent arsBisa aave a sack kigker 
degree of jeockeaicat aobility. Tkeir local 
circalatioa and redistribatioa five rise to a 
sanber of iaportant araniaa deposits. (JHT) 

SOB* coofasisn exists in tke l l teritare as to tk* 
exact radios of tke tetravatent aranisa ion. 
(ioldscknidt ^ives a fiaor* of 1.9S angstross, 
• hick l* soaevkat bicker tkaa tke generally seen 
valve of 0.47 aaastroas. Is actaality, tk» exact 
valae for tke radias for tetravaleat araaiaB Bill 
vary according to tk* coapoaad, co-ordination 
aasber, etc. 
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^Idsckaidt, ».». 

Thoriea. ?eocheaisiry. T.s. "=oIcsehaidt. Oxford 
?r*ss. loadon. (pp. B2"»-B3l|, Tja pp. (195a) 

The geocheaistry of tetravalect tkoriia is 
characterized essettially by its 
crvscallocheaical relationships with several 
eleaeats haviag siailar ioaic radii. The 
ionic radias of tetravaleat thoriee is 1.15 
aagstross. It is ccsporeble in size with 
divalent caiciaa (1.0« t), the trivalent race 
•acta eleaects. sack as cariaa (1.18 II, end 
the tcivalcat yttriaa groap froa gadolieies 
(1.11 1| to lateciaa (0.99 »|. Generally, the 
geocheais'ry of thoriaa is igneoas cocks, lite 
tkat of araniaa, is closely conL«ctel aitk the 
later stages of tke evolatioa of igneous 
eageas- Tke large radias of tkoriaa aakes it 
•afit to eater aany of the iaportaat early 
crystallizates, sack as the siaple 
orthosiiicates oc aetasilicates of Begnesiea 
tad divaleat iroa. Is a resalt, it is 
generally foaad concentrated in the light 
res idea?, aagaas froa which are focaed sack 
rocks as syenites, trachytes, granites, and 
lipacites. Soae aephelae syenites and 
pkoaolites, in part ice la r, aay have reaarkable 
concentrations of tke clesest. Tkoriaa, like 
eraatea, is generally coaceatrated ia soae of 
tke lightest residaal aagaas, the relatively 
low specific gravity of which caases these 
heaviest known atons to acceaelate in the 
appar levels of the silicate crast, 
concentrating there the balk of the heavy 
radioactive aatter; a fact of great iaportance 
in the physics of the >^rt&. Sieilar 
considerations hold for the zonal dir* ritatioa 
of the radioactive alkali aetals, potassisa 
and rabidiaa, and also for the radioactive 
rare earth aetal saaariaa. Thai, a very great 
part of the total radioactive aatter of the 
earth is presaaably concentrate] is a 
coaparatively thin surface shell, a 
distribatioa which is even wore enhanced by 
the fact that the free energy of oxidation of 
the prisary radioactive eieaents per aait 
oxygen greatly exceeds that of iron or even 
silicon, so that only very ainor proportions 
of these eieaents can re presawed to be 
constitaents of the iron core of tke earth. 
Tkoriaa sobstitotes for calcine in apatite and 
flaorite, bat crystallizir~* aonezite seeas to 
be tl>e east saitable ccll-tctor of thorion ions 
froa igeaoas aagaas and :ydro the real 
sole'ions. It is interesting to note that 
tetravalent arasiaa (1.05 \| , which is only 
slightly saaller than the thorisa lor., is 
foand in eonazite to a very snail extent, the 
concentration of araniaa being a boot 100 tiaes 
less than the concentration of thorlaa. The 
close crystallocheaical and gaocheaical 
relationships between tkorioa and araniaa are 
iIlastrated ia a aost characteristic way by 
the thoriaa ainerals of the tboriasite group, 
essentially isoaorphoas nixMres of doainant 
TH02 and subordinate 002, and the ainerals ->f 
the thorite groap, essentially isoaorphons 
aixtares of Thslon and 0SiO», with TbJioa 
greatly preponderating. The ainerals of the 
thorianite groap constitate a series froa 
aiaost pare Th02 to a elxtare containing op to 
aboat «0 per cent 002. The ainerals of the 
thorite faaily had primarily a crystal 
•rroctere which corresponded closely to tkat 
of zircon, bat are now according to all cases 
so far stsdled, transferee*! to an aaorphoas 
eetsalet product, often nod if led by secondary 
hydration and also by secondary precipitation 
of iron oxide or hydroxide froa percolating 
aqueous notations. (JUT) 

<5?> 

<5«> 
GoodfeLlow, ».•»., asd 1 .1 . Joaasson, : a a i i a 
geo log ica l Sarvey. 3 t t*«a . Ontario. ?»-*!» 

Seocheaical a i s t r i b a t i o a of Iranian, Tanjstec, 
and Soiybdenaa ia the Toabstose Soaataias 
Satho i i th , Takoa. Seologica i Server of Taatda 
Psfer T - 1 3 . Bepoct of a c t i v i t i » c ?irt 3 . ( so . 
3T-«5I. 353 pp. (?«7T, 

The Toabstoae Soantaias Satholith was *h-
sabject of a d e t a i l e d geocheaical 
i a v e s t i g a t i o e in the saeaer of V*""i. Jar i t ; i 
araaiaa-geo?o^y sarvey of the north c -ntra l 
Takos. The area i s aa ler la ia by an aik*lit.<> 
betho l i th of Cretaceoas age, intrai is-} 
Cretaeeoos leao S i l l 0 « > r t z i t e , i i o r i t * . »'-'. 
gabbra, and Jarass ic sedlaeatary ro=ks. T--
core of the bathol i th i s ae a lka l i syeaire 
sarroeaded by aoazoa i te , gaartz t o a z o c i t e , *sf 
d i o r i t e ; the s y e a i t e Bakes ap tke talk of th» 
i s t r a s i o n , and i s cosposed of ohenocrysts of 
ortbociase se t in a sediaa-graieed 
a l lo tr ioaorpa ic groaa-iaass of s i c r o p e c t k i t i c 
or thoc lase , andesine, aea ic ine -aug i te , 
aaphibole, b i o t i t e , aad aiaor gnartz. 
accessory a inera l s iac lede saaeee. ; i : : o e , 
a p a t i t e , aad opagaes. Streas selt- .eat aad 
water analyses for l a . Pb, In, Co, S i , Xg, r.c, 
Te. Ea, So, a. 3 , and T via I t s , c o l o c i i e t r y , 
f t i o r i a e t r y , aad s p e c i f i c ion e lectrode 
aca l y s i s are g iven. Bhole rocV analyses wec» 
a l s o carried o a t . l a s t of the trace e le»«at~ 
are secaanica l ly rather than organically 
derived, and thas re f l ec t well the cheais try 
of the bathol i th and i a s e d i a t e l y sarrotiading 
rocks. 9igh 0 concentrations ( l« .«-2*-? ??»» 
assoc iated with pseadoleacite t inyaa i te »LOLJ 
tke so«there contact appear to : » s i l t froa 3 
retent ion as a coeplex ion in a halogen aad 
carbonate rick res idaa l aagaa. Th» 
assoc ia t ion of 3 with T i s indicated by the 
pres*ace of fl<torite v»ins which in tersec t tiw 
t i n g o a i t e and 7 v e i e s . The area of 7 
a i c e r a l i z a t i o n i s 04t l iaed by hijr. 9 , So, •", 
?b, and Zn in streaa sediaents and 1 , f. \-i 
Pb ia s treaa waters. a secoal area near th» 
center of the batholirh i s a l so out 1 in*: ty 
s i a i l a r a s s o c i a t i o n s , although so t i n j i a i t e 
has teen napped. So waver, in view of 'h» 
geochemcal Art*, i t a i s t be uns iJere - ! a", 
area of high T a e ! • po tent ia l . (L»R1 
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<55> 
sosaold , B . D . . Jr . . Soatkera Betkodist 
waiver s i t y , Dal las , TI 

k Sodel for 9raaiea aad Tkoriaa a s s i a i l a t i o a by 
Iatrasive Baeaas aad Crystalliziaa Pistons 
tkroeak Iateraction «itk Crastal riaids. Pk.D. 
Thesis: 111 pp. (t«77) 

Evidence for interaction bataa«B iatrasives 
end aeteoric gtoaad water, ia additioa to 
in foraatioa oa tke oarer reece aad distribation 
of araaiaa aad tkoriaa ia tke coatiaeatal 
crast, saeeests tkat iatresive aaeaas aay 
aobilize aad assiai late araaiaa aad tkoriaa 
tkcoeek. iateractioa aitk crastal f l a i l s . 
Investigations of tke distribatioa of araaiaa, 
tkoriaa, aad potassiaa vitkia aad aroaai eickt 
epixoeal platoas sko* aobiliratioa aad 
redistribatioa of araaiaa aad tkoriaa ia tke 
ceetact aareoles of platoas akick kave 
interacted eitk aeteoric eroaad water, la 
Ikes* platoas araaiaa is sbowa by iadaced 
fissioa track radioeraffcy to be associated 
aitk botk priaary aad seceadsry hydross 
aiaerals aad aitk secoadary opefae aiaerais. 
Pistons skick keve aot iateracted aitk 
aateoric eroead water skos l i t t l e association 
between acaaiaa *ad kydroas or ope owe 
aiaerals. Stadias of epizoaal, aasozoaal, aad 
cataxosal pistons ia tke Tdako batkolitk show 
tkat tke kiakly radiosctit* wpizoaal platoas 
coataia sack araaiaa i s kydroas sad secoadary 
aiaerals, akereas tke low radioactivity 
aesozoaal and cataxoaal platoas do sot. Tke 
appareat exponential rertical distribatioa of 
radioeealc keat prodactioa ia pletoaic rocks 
caa be explained by <a assiailation aodel ia 
vkick tke deexae of assiailatxoa itcreases 
toward tke sarface as a resale of increasing 
accessibility of crastal f l a i l s , particwlarly 
aeteoric groaad water. (**tk| 

<5«> 
craneer. B.C.. aad C.c. Barrea, lies. 9e»»er, CO: 
?scs, rort coiiias, co 
nestable Salter Coapoends aad tke Orijia of 
Boll-type Oraaiea Deposits. Ecoaoeic 6e9logy 
*« |2 | : 1*0-171. (19**1 

Soil-type araaiaa laposits ace foraed by a 
sapereeae process tkat depeads oa liaised 
oxidatioa of early foraed pyrite ia tke kost 
rock, BSOBO. tke in i t ia l prodocts of oxidatioa 
i s a series of eastable solable salfar 
species, priacipally sa l f i t e , wbick slowly 
decoapose aad altiaately fora self ate aad 
s e l f l l e s . Btcaise salfate i s kiaeticall> 
iaert to low-teaperatare ao. bioloeio 
oxidatioa-redactloa reactions, and becaase tke 
aastable salfar species aad kydrogea salfide 
are stcoae aad active redaciaa aaeets, tke aet 
resalt of Halted oxidatioa i s to prod ace a 
stroaely redaciea eaeiroaaeat. Either sea* of 
tke interaediate salfar prodacts or kydroeen 
salfide aay recoabiac witb ferroes iroa aader 
tkese coeditions to fore tke iron salfide 
aiaerals associated aitk tke ores, laboratory 
experiaeats aad ckeeical tkeory seagest tkat 
tke entire seqaeace of reactions can be 
carried oat ia a biologically s ter i le 
eaviroaaeat aad tkat tke salfar isotonic 
coapositioa of tke recoBStitated pyrite night 
be iadistiaqaiskable froa pyrite foraei by 
biogeaic processes. Tkese anstable 
iateraediate salfar sjeries aay also be 
involved ia tbe foraatioa of otkar 
saperaeae-earicked selfide ores a., m i l as ia 
tke trsasportatioa aad deposit ioa of eleaeats 
sack as bariaa aad seleaiaa. {latbl 

Cited as a reference in BUSS Contractor Seports. 

<57> 
Sslakk, » . C , a.*. Sezalov, ».». Sataria, aad 
t . f . sakktiarov, Leningrad State University, 
Leningrad, ISSB 
Distribatioa of Oraiiaa aad Tkorisa ia tke 
l lkal ic locks of tke Tarlr PeeniasvU (ttsraaask 
lagion). Seockealstry International 
«-lO:IO«J-10«5. (1*7», laosst) 

Tke alkalic aassifs of tke Turiy •euiasala are 
typical representatives of tke Ctledoaiaa 
alkalic altraaafic foraatioa. Ttiey are 
coaposad of two series of rocts: (»l ae 
alkalic altraaafic series , incla1la<f 
o l iv ia i t e s , peridotites and alkali: 
pyroxeeites, tr.l (21 an alkalic series, 
inclsdiag nepkeline pyroxemtes, aelteigltes , 
i j a l l t e s , aelilite-bearina rocks, rocks of tke 
"aineralized eonplex" (forsterltu-aegnet ite) 
and carboaatites. Tkoriae an! aranioa 
coatrats of tke rocks in tke central aassif 
•era deterelaei by gsaae-rey spectroscopy. In 
tke series of eagaatie rocks, tkoriaa aad 
•raaiaa concentration* increase froa 
pyroxenites (Tk«11.a pps, 1-2.1 ppa| to 
i jo l l t e s (Tk*14.1 ppa, 0»s.a ppe>. Tke aain 
•ass of tkoriaa in alkelic racks Is 
canceatrated by sorption in (ractares, 
defects, aad altered areas »f crystals, l 
fraction of tke arsnlja i s also concentrated 
in tfcis way in tke racks of tke ^antral 
•aaaif. la addition, araaiaa ani thorloa 
enter isoaorphoasly Into tke teceaeory 
alnetala schorloalte, perovs*ite, apkane, 
0Ot7«aite, and others. Tke relatively Nigh 
or mine and tkoriaa content* ire 
Characteristic of 1-Jollies rick in <]*rnet. 
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<58> 
Seagktoa, B .S . . Saskatchewaa !eseerch Ceaaci l , 
geology Div is ion . S u t t t c k u l , Caaada 

> B a l t i p l e Sedia C e o c n e s i c l Server of a Boslder 
Tenia associated with the Doddridge take BCBBIBB 
Deposit , Saskatchewan. Saskatchewea Research 
Coeacil Seport 17; 55 pp. (1976J 

1 geocheaical snrvey was carried oat i a the 
ssaaex of 1975 at the Caddridqe Lake W deposi t 
ia the wollaston Lake Fold Belt of nortlecn 
Saskatchewan- 85 oetccop s t a p l e s , 260 f l o a t 
s a a p l e s , 992 ow«tb«rdeB a0 s e e p l e s , 89a 
overbvrdea s i sawples, aaa easkeg 10 saaples , 
aad 796 lake sediBeat aaaples were c o l l e c t e d 
aad analyzed foe C B , IB. Bi, pb. Bo, 8 , Co, 
aad re . Ba n s aeasared ia lake sediaeats . 
Oatcrops ace race , bat a gaaaa car snrvey of C 
• 0 , 0 230 |Bi 21«) , aad Tb 232 (Tl 208| 
e s l s s i o n * rnvealed a nortkeast-sonthwest 
trending fold patteca i s tbe bedrock Bbicb SB* 
sapported by d r i l l i n g evidence. Generalized 
bedrock geology c o n s i s t s of tbe fo l loe iag 
s t re t igrapk ic segaeac* froo eas t t o v e s t : 
b i o t i t e 9 a e i s s (Bagaet i te ) , aeta-arkose with 
aa iatraded pegmatite aad pegaat i t l e granite 
body, aad neta-nrkose gradiag i a t o 
b i o t l t e - f e l d s p a r g n e i s s . Seocheaicai aaa lys i s 
saccexs fa l l y de l iaeated a 0 -a i sera l i zed 
boalder t e a l a assoc iated aitk a carbonaceoBS 
fe ldspathic gaar tz i t e ajeta-arkose) hocizoa of 
Bedsoaiaa age, poss ib ly of r o l l - f r o n t or 
d i a g e » t j . c or ig in ; overbardea 10 and Bi were 
e g s a l l y s a i t a b l e foe d«f iaing the 
• i a e r a l i z a t i o n . Ca aad 0 p o s i t i v e l y 
correlated i a a l l saconsol idtted a a t e r i a l s ; so 
p o s i t i v e corre la t ioas sere obtained between a 
BBd other e l e s e s t s i a oatcrop saap les . V i a 
f iner g o i s s i z e f rac t ioas of overeerdea B1 
aad c saaples has higher a e t i l va laes tbaa 
those froa coarser graia s i z e s . (1KB) 

Seventeen saps are iacladaB i s t h i s report. 
S t e t i s t i c a l aaalyses of e l eaes t d i s tr ibut ions i s 
warloss saaple groaps and aaps of the ir 
- i s t r i b a t i o n are provided. 

<59> 
Beadersoa, P . , University of London, Chelsea 
Col lege , Department of Seoiogy, London, England 

•Mocheaical Indicator of the e f f i c i ency of 
Ftacl ioaat ioB rt the Skaergaacd l a t r e s i a n , East 
Greenland. Bineraloglcal Sagazlne a0:2B5-291. 
(1975, Septeaberl 

• hen e i g s a t i e fract ionation involves the 
s e t t l i n g sad reaoval of c r y s t a l * froa the body 
of aagaa, the e f f i c i ency of the fractionation 
process Bay re defined as the degree of 
separation of the s o l i d froa t i e l l g a i d phase. 
aa expreasioa i s g ives that r e l a t e s 
e f f i c i e n c y to the aaoaat of a e s o s t a s l s , or 
c r y s t a l l i z e d trapped l i g a l d , in aa igaeos* 
caaa l s t e . The aranlaa content of saaples froa 
a 3B9 aeter loag d r i l l core of part of the 
lower and bidden zones o f the Skaergsari 
intrusion i s ased as a gnant l ta t ive inl ienfor 
of the aaoants s f s e s o s t a s i s in the eeaa la tes . 
There er* narked changes in the aeoont of 
s e s o s t s s i s over the length of the core, and 
tbe sveragr e f f i c i ency of fractionation was 85 
percent. (Hath) 

<to> 
Bender BOB, T., 1. Sackiaaoa, and B. 8. Sa l e , 
Chelsea c o l l e g e of Science and technology, 
Departaeat of Geology. Chelsea, Saglaad; Oxford 
Cniwersity, Departaent of Geology aad Biaeralogy, 
Oxford, EBgland 

The Distr ibat ioa of Bceaiaa i n Soae Basic Igaeoas 
CBBalates aad i t s Petrologica l S ign i f i cance . 
Ceochiaica et CosaochiBica l c t a 35:917-925. 

The d i s t r i b e t . o a of azaaisa in tbe minerals 
and rocks of th« Skaecgaacd, Bkas, Bad 
Bashveld l«ver igaeoas i a t r a s i o a s was 
invest igated by the delayed aeatroa a n a l y t i c a l 
technigae. The araaiaa concentration i a t h e 
s i a e r a l s depended in part on the aa-are of the 
ccea la te froa which they were separate ! . Of 
those s i a e r a l s froa accwaalates, pyroseie 
contained the aost araaiaa aad o l i v i n e the 
l e a s t . The araaiaa contest of a bas ic igaeoas 
caaalate i s shown t o be a se fa l as an indicator 
of the r e l a t i v e aaoaat of Basostas i s in the 
cock, provide] araaien-bearing canelas 
aiBcrals sock a s apat i t e ace absent . The 
aaoeat of a e s o s t a s i s soae t iae s changed rapidly 
froa oae layer t<". another, (hath) (JBT| 

<61> 
Boward, J . • . , f i t , Bniversity of Seorgia, 
Departsent of Geology, t theas , sa 

Seochenistry of Se l ea ias : Foreation of 
Ferrose l i t e aad Se les inn Behawior in tbe r i c i a i t y 
o f Oxidizing S e l f i d s and Craaiaa Deposits . 
Geocainica e t CosBochiaica kcta »1:1645-1678. 
( W77) 

The geochenistry of s e l e a i s a i s largely 
control led by that of iron, with which 
seleninn i s c l o s e l y a f f i l i a t e ) ia both 
oxidiz ing aad redacieg eaviroaaeats . i s 
aerated waters the Se(IV| oxyaaions, RSeOa-
and Se03-2, are strongly adsorbed by kydcated 
sarfaces of f e r r i c oxides over the pR range 
2-8; above pB ft adsorption decreases t o 
conplete desorptioa at pR 11 This adsorption 
i n s o b i l i z e s Se(I») in n e a t c a l - t o - a c i d waters 
and increases the range of oxidation po ten t ia l 
over which se(TV) i s s t a b l e . Darii 4 
experiee&tal aeration of agaeais ' e - s - S e 
s y s t e a s , the s t a b i l i t y f i e l d of ^e(IV| i s 
a t ta ined , and e l e a e n t s i Se i s s lowly oxidised 
to this higher valence; oxidation p o t e n t i a l s 
of the Se(TI) s t a b i l i t y f i e ld sere never 
reached, however, even by continued aeration 
of an a lkal ine sys tea . B^der reducing 
condi t ions , e l e a e a t a l Se e i ther i s 
incorporated v i t b i a pvrite or foras the 
aineral f e r r o s e l i t e (TeSeJI. ll s t a b i l i t y 
f i e l d for f e r r o s e l i t e , coastcacted for a Cibbs 
free-energy va l se of ' 2 3 . 2 k c a l / a o l e , i s in 
accord both with i t s geo log ic occurrence and 
behavior and with condit ions under which 
f e r r o s e l i t e has been synthes ized. Traces on a 
disgtan of n.-pp variation show the behavior 
of selertins luring oxidation of assoc iated 
i ron-sa l f ide n inernls . Such cons iderat ions 
a l s o lenonstrate the sanner in which s e l e a l o a 
a i g r a t e s , i s deposi ted, and i s increas ing ly 
concentrated in r o l l - t y p e sandstone arani.ii 
d e p o s i t s , as well as the r e l a t i v e pos i t i ons of 
the seveval foras of se len ian within the 
depos i t , (lath) 

http://arani.ii


<62> 

••5SIV*»«] STST 

<*2> 
Tn<j»rson, » , , S . T a l a s t r o , .1c, U n i v e r s i t y o f 
Texas , « u s t i a , TI 

- e o c i e a i s t r y of south Texas r i n n i a a D e p o s i t s . 
»»?-; S u l l e - . i n 63{1) : « 7 2 - » 7 ? _ »197? , (tares) 

Sarir.g the p a s t s e v e r a l y e a r s a t t « a p t s have 
b»*5 sade t o u n r a v e l the g e o c h e n i s t r y of s o o t h 
?»-xas u r a n i u a d e p o s i t s b y a n a l y z i n g c o r e 
s a a a l e s o b t a i n e d f r o e s e v e r a l l o c a l i t i e s 
• i t h i n t h e a i a e r a l i z e d p r o v i n c e and f roa 
v a r i o a s p r o s p e c t i v e a i a e s . The c o r e s a a p l e s 
« t « ta^en froa t h r e e d i f f e r e n t s e c t i o n s of 
'.Be g e o c e e s i c a l c e l l — t h e o x i d a t i o n , o r e , and 
p r o t o r e z o n e s . »11 s a a p l e s s e l e c t e d f o r 
a n a l v s i s be long t o t h e s>*> s t r a t i g t a p h i c 
i n t e r v a l a s the o r e z o n e . S e a s a r e e e n t s o f pH 
i l l Eh taken i s the f i e l d range a s f o l l o w s : 
o x i d a t i o e z o n e , pa 7 . 2 t o 5.ft and Eh - 6 0 av t o 
• 5a a v ; o r e l o s e pE • - 1 t o 3 . 6 and Ih »210 av 
t o »1S5 av ; protore z o n e , Ph 2 . 6 t o a . 2 and Eh 
• 2 1 0 a c t o • 199 I T . a n a l y s e s of t o t a l o r g a n i c 
c a r b o n , p y r i t i c s u l f u r , and u r a c i a a have a l s o 
beer, c o s d a c t e d . The t o t a l o r g a n i c carbon 
c o n t e a t i s g e n e r a l l y l o w , bat i n c r e a s e s t o v « . i i 
t h e p r o t o r e to a p p r o x i m a t e l y 0 . 2 7 3 p e r c e n t . 
Although t t e o c c u r r e n c e o f p y r i t i c s u l f u r i r 
l o » i n t h e o x i d a t i o n t o n e , i t i n c r e a s e s f r o a 
j . j l 5 t o 3 . ? 9 6 p e r c e n t i n t i e p r a t e r ? . 
E v i d e n c e a l s o i n d i c a t e s an i n c r e a s e v i t h 
o r o x i a i t y t o t h e r o l l f r o m . I r a n i a n i s a o s t 
p r e v a l e n t i n the o r e z o n e , w i l i a a a x i a n s 
v a l a e of a p p e c x i a a t e l y 290 ppa f o r t h e s a a p i . e s 
s c i d i e i . In t h e p r o t o r e , i t r a n g e s f roa V t o 
a* p p a . k d s o r b e i hydrocarbon a n a l y s i s shews 
l i t t l e e v i d e n c e of p e t r o l e u a a i g r a t i o n f roa 
t h e dovndip s e c t i o n o f t h e d e p o s i t s t h u s f a r 
a n a l y z e d . ( i * t h ) 

<6a> 
X s a e v a , a . * . , V . I . S o i o v a s o v , a n l 5 . E . Prescyakova 

<61> 
Irvia, Z.Ik., 
Tallahassee, 

and C.3. fintchinson, 0S3S 

Seconnaissance later Saapling for Fadiua 226 ir. 
Central and northern Vlorida, Seceabet 197a -
larch 1976. OSGS/BS3/BPI-77/0.J 1; 16 pp. (1976. 
October) 

One hondred f i f teen vater saaples vere 
co l l ec ted (toa v e i l s i t the shallov sand 
aquifer and in the appef and lover parts of 
the artesian aquifer of northern and central 
Florida, »nd froa surface vaters of the Peace 
Siver drainage basin. Saaples were analyzed 
by the radon eaanation aethod. Vaters froa 
"oil;, Hardee, 1i llshoroagh, S'.natee, and Oe 
Soto Coonties, taken as a group, contained 
froa 0.05-90 pCl/1 Ra 226; a c t i v i t y greater 
than 1 p c i / l vas found in a l l agoifers in 
v a i l s froa 7 to ft<S0 a deep, a l l sarface 
saaples contained l e s s than 3 p c i / l , with th': 
exception of one froa a s l i a e p i t . at 77 
s i t e s saapled in these count ies , 16 did r.ot 
seee U.S. Public Health service drinking vatec 
standards. The shal lov sat,4 aquifer had both 
the highest and lovest 8a values, ac id i f i ed 
saaples froa ftasilton, Suwannee, and Coluabia 
Counties displayed a range of 0,9-13 p c l / l Pa. 
Thar* i s evidence that ac id i f i ca t ion of 
saaplas before analyst* aay cause higher Ha 
values in soae cas*». Surface vater saaples 
froa the Peach River basin had 0 . 1 0 - ' . 6 pCi/1 
»a, vith a aean of 0 .9* pCi/1 and a standard 
deviation of 0.91 pCl/1; the aaxiaue value vjs 
in L i t t l e Charlie Creek, the only streaa 
exceeding 3 pCl/1. Since t h i s reconaissanca 
vaa Ha l t ed asinly to areas of act ive 
phosphate aining, i t i s not knovn 1; s i a i l a r 
•a value* occur IK portions of the s ta te 
without phosphate depot't*. (LKR) 

Spi-ctrophotoaetric Jetervinat ios of franius in 
Sea Beter and Various Typ^s zi Synthetic 
Sorbents. Soviet Sadiocheaistry 19(1): T 6-7B_ 
(1S7-, septeabert 

ft aetco i developed 
nraniae in sea vater 
atd used in the stud 
concentrating trace 
d i s c a s s e j . The aeth 
extract ion v i th hydr 
foraation of a coapl 
vith arsecazo I I I . 
proposed Bethod of a 
r e l . ( lath) (JST) 

or the deteraiaat ion of 
and i... n thet ic sorbetts 

y of the p o s s i b i l i t y of 
e leaents froa sea vater i s 
od i s based on the 
ochloric ac id , and the 
ex of the i so lated urxciaa 
The accuracy of the 
nalys i s i s 13.6 percent 

<6E> 
Jaaes , 
KS 

G . s . , Kansas Geological Sacvey, Lavcetce, 

P a r t s - p e r - f i l l i o n Deterainations of Braniia ard 
Thoriua in Geologic saaples by X-cay 
Spectroaetty. analyt ica l Cheaistcy 
- 9 ( 7 ) : o 6 7 - o « 9 . (J977 r j„ne> 

Li,v l e v e l s (0 to 100 ppa) of uraniua and 
thoriaa in geologic saaples aay be detecained 
rapidly and accurately by 
wavelength-dispersive x-ray ea i s s ion 
spectrometry. Three sigaa detect ion l i a i t s of 
1.2 ppa 1 and 1.5 ppa Th can be achieved v i th 
a tota l counting t i n e of 5 a inates on a 
povdeced 10-g saaple . The es t iaated standard 
errors of the analyt ica l ca l ibrat ion carves 
are 9 ,7 ppa a and 1.2 ppa Th. The aethod i s 
appl icable to a broad variety of sediaentary 
and igneous rock types; aatr ix e f f e c t s are 
s u f f i c i e n t l y corrected by a peak 
-to-background ratio sethod of data redaction. 
The se in difference betveen values obtained 
f luor iae tr i ca l l y and by x-ray spec* r-«etry for 
36 exploration sasples containing 1.9 to 20 
ppa n vas 0.9 ppa. (auth) 

<66> 
Johnson, C , Richigan Technological Oniversity, 
Oeprrtaent of Seology and "^ological Engineering, 
Houghton, ill 

Oraniua and Thoriua content in Igneons Socks. 
G.JBX-»8(76); Draniua and Thoriua Occurrences in 
Precaabrian ilocks, 9ppec Peninsula of aichigan 
and northern Bisconsin, vith Thoughts on Other 
Possible S e t t i n g s , J. ITalliskoski, (pp. 136-142), 
29» pp. (1976, June) 

Tventy-six granite gneiss saaples vere 
co l l ec ted fro* the aatersaeet-Sarenisco area, 
and analyzed fot araniua aad thoriaa by aean., 
of the feat too act ivat ion analyses . Because 
the l i a i t of detect ion for uranfoa and for 
thoriaa by the featroo Activation analys is 
•ethod i s appcoxiaately 2 ppa, f luoroaetr ic 
analyses for araniua vara a l s o perforaed on 
vhole rock saaples . The araniua contents of 
the rocks saapled range! froa 31 ppa t o 1 ',,*• 
The thoriaa contents ranged froa 70 to l a s s 
than 2 ppa. (Ugh Th/0 r a t i o s in a^ny of the 
•aapias indicate a poss ib le uraniua l o s s , 
(J«T) 
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<67> 
J o s a . J . S . . J . t ~ B e c i a o , and T . l - T i l l o r i a . 
D i r e c t i o n da P l a a t a s P i l o t s c I a d a s t r i a l e s , J e s t * 
d j E a e r g i a B a c i e a r , B a d r l d . Spa in 

S p a n i s h B a d i o a c t i v e L i g n i t e s ; B a t a r e and 
S o l a b i l i t y o f t k e ( I r a n i a n . P r o c e s s i n g of 
L o v - s r a d e Vraaiaa O c a s , P r o c e e d i n g s o f a P a n e l , 
V i e n n a , Jane 27 - J e l y 1 , 1966. I n t e r n a t i o n a l 
I t o a i c Energy a g e n c y , V ienna , ( p p . 1 5 7 - 1 7 1 ) , 2«7 
p p . ( 1 9 « 7 | 

S e v e n t y s a a p l a s o f r a d i o a c t i v e l i g n i t e s f c o a 
v a r i c e s p l a c e s i a S p a i c fare d i s c a s s e d . Tke 
a r a a i a a c o a t e a t s o f t h e s a a p l e s ranged between 
29 and 1200 ppa. Exper l e a n t s o a a r a n i a a 
e x t r a c t i o n both by d i r e c t t c e a t a e a t and a f t e r 
r o a s t i n g t o e l i n i a a t e o r g a n i c a a t t e r anJ b r i n g 
aboat c o a c a a t r a t i o a s a c r e c a r r i e d o a t . The 
a c i d ae thod c a s c o n s i d e r e d f o r l e a c h i n g t h e 
a r a a i a a a s i n g a g i t a t i o n and s t a t i c bed 
t e c n a i g n e s . I n v e s t i g a t i o n s v a r a a l s o c a r r i e d 
o a t o a t h e a f f e c t o f t h e v a r i a b l e s r e p r e s e n t e d 
by g r a i a s i z e , a a o a a t o f a c i d , t e e p e r a t a r e 
t i a e aad o x i d a n t s , i a a d d i t i o n t o t h o s e 
i n v o l v e d i a t h e r o a s t i n g p r o c e s s . (JBT) 

<68> 
J o s h i , L . B - , and l . J. G a a g e l v , Bha'Jt-a I t o a i c 
S e s e a r c a C e n t r e , D i v i s i o n o f E t i o l o g i c a l 
P r o t e c t i o n , Boabay - * 0 0 0 « , I n d i a 

h a o n a l o a s Behavior of (Iranian I s o t o p e s i n C o a r t a l 
S e r i n e E n v i r o n s e c t of t h e Vest Zoa't o f I n d i a . 
S e o c h i a i c a e t C o s n o c h i n i c a hcta »<2 >12) : 1 * 9 1 - 1 * 9 6 . 
(1976) 

an s n o n a l y t e t v e e n 0 239 and 0 23* a c t i v i t i e s 
• i s observed i n the t o p l a y e r s o f t h e c o a s t a l 
s e d i a e n t s a l o n g the wes tern r e g i o n of t h e 
I n d i a n s a b - c o n t i n e n t . S e d i a e n r s a a p l e s f r o a 
Boabay t o l o t t l l p p a d Here l e a c h e d w i t h 
s a t s r a t e d a a a o n i a s c a r b o n a t e s o l o t i o n t o 
e x t r a c t a r a n i a a i s o t o p e s f i o a t h e s o c f a c e 
l a y e r s o f t h e s e d i a e n t p a r t i c l e s w i t h o u t 
a t t a c k i n g t h e a i n e r a l c o r e s . The 0 2 3 t / d 23° 
a c t i v i t y r a t i o s i n t h e s e l e a c h a t e s a r e i n the 
range of 1 . 1 2 - 1 . la w h i l e a 2 i S / 0 238 a c t i v i t y 
r a t i o i s 0 .0*6 which i s the s a a e a s f o r o t h e r 
n a t u r a l a r a n i a a . The s u r f a c e orgar . i c n a t t e r 
f roa t h e s e d i a e n t p a r t i c l e s was reaoved by 
t r e a t a e n t with hydrogen p e r o x i d e in j i resenee 
of 0 . 0 5 1 h y d r o c h l o r i c a c i d , n 23n/n 236 and 
1 2 3 5 / 0 238 a c t i v i t y r a t i o s i n the e x t r a c t an 1 
t h e r e s i d u e s were d e t e r m i n e d . I t i s o b s e r v e ! 
t h a t d i s e q u i l i b r i u m between T 238 and 1 23a 
e x i s t s o n l y on t h e s a r f a c e of s e d i a e n t 
p a r t i c l e s . 0 23*/B 238 on the s u r f a c e at the 
s e d i a e n t p a r t i c l e s i s the s a l e a s i n the 
tab ier . t v a t e r and a s t h e s a r f a c e o r g a n i c 
n a t t e r i s reaoved f r o a t h e p a r t i c l e s u r f a c e , 
t h e c o r e s show e q u i l i b r i a * a c t i v i t i e s . 
(hutbl (JUT) 

by t h i s s t a d y . The areaL i i s t c i f c a t i o a of 
a r a a i a a b o t h i n s e r f a c e aad b e r i r d s e d i a e n t s 
• a s s a r v e y e d . S e d i a e a t s a a p l e s , r e p r e s e n t i n g 
a v i d e r a n g e o f o x i d i z i n g aad r e d u c i n g 
c o n d i t i o a s aad c c a t a i n i n g v a r i o a s a a o e s t s o f 
o r g a n i c carboa> were a n a l y z e d . Organic 
i s o l a t e s f r o * t h e s e d i a e a t were a l s o e x a a i a e d . 
S e d i a e n t s were c o l l e c t e d f r o e the Southern 
C a l i f o r n i a B o r d e r l a n d , t h e C a l f o f C a l i f o r a i a . 
and t h e a o r t a a t l a s t i c Oceaa. Vraniaa was 
a e a s a z e d by s t a n d a r d a l p h a c o a s t i n g t e c h a i g o e s 
and by c o a n t i a g d e l a y e d n e a t r o a s . ha 
a a t o a a t e d s y s t e a a s s b a i l t a t t h e 3CL* e e c i e a r 
r e a c t o r f o r c o a s t i n g d e l a y e d a e a t r o a s . T h i s 
s y s t e a a c c o a o d a t e s 2 * s a a p l e s an hoar w i t h 
a i a i a a a r a d i a t i o n e x p o s a r e t o t h e o p e r a t o r . 
S e d i a e b t s q u e e z e r s were d e s t i n e d and b a i l t t o 
e r t r a c t t h e pore w a t e r s f c o a t h e s e d i a e n t for 
c h e a i c a l a n a l y s i s . T h i s e n a b l e d t e e 
a e a s a r e a e n t o f the o x i d a t i o n - r e d a c t ion s t a t e 
o f t h e s e d i a e n t s and t h e B a t a r e of d i e g e a e t i c 
r e a c t i o n s . B a s a l t s i n d i c a t e t h a t c e d a c i a g 
c o n d i t i o n s i n t h e s e d i a e n t a r e s o t i n p o r t a - t 
f o r e x t r a c t i n g a r a n i a a f c o a s e a w a t e r , In the 
s o a t h e r n C a l i f o r a i a d e l f s e d i m e n t s , o r g a n i c 
n a t t e r c o a t a i B S a b o a t o n e - t h i r d sf the t->t»I 
s e d i a e a t a r a n i a a . Bach o f t h i s o r g a n i c a a t t e r 
i s p r o b a b l y land d e r i v e d a s i s a o s c of t h e 
I r a n i a n . The a r a n i s r d i s t r i b a t i a n *itfe depth 
d e o e n d s on c l i n a t i c f l o c M t i o a s w i t h t i u i u 
a r i t i a a d e p o s i t i o n o c c a c c i n g d i r i n j } I » t i a l 
p e r i o d s . The d e t a i l e d a r a a i i a d - . s t r i b a t : o -
p c o f i l e prov ide ' ! i n t h i s s t u d y aav prove t o 1* 
a a s e f a l t o o l f o r t i n e s t r a t i ' j r a a h i c 
c o r r e l a t i o n s , ( l a t h i (JST) 

O 0 > 
x i w b e r l e y , J . 5 . , g t i v e r s i t y of : i r 3 » t i , Sr i r .da l e 
C o l l e g e , D e p a r t s s n t o f T e o l o g v , • i s ' S i s s - i j j a , 
O n t a r i o , Canada 

H i g h - T e a p e r a t a r e I r a n i a n •Jeoc ' senis try . Trar.iaa 
D e p o s i t s , T h e i r S i n e r a l o g y and Ori^Jis , Shir* 
Coarse Handbook, To laae i, 5 . 5 . K i n b e r l e y ( » d . > -
U n i v e r s i t y o f Toronto P r e s s , T o r o n t o , Car.»da. " : . 
3 , (pp. 1 3 1 - 1 0 * ) , 521 pp. ( 1 9 7 8 . 3 ; t > t e r » 

R i g h - t e a p e r a t a 
w e l l known at 
t h e f i e l d i s t 
I ran ian s o l u t i 
a r a n i u * o r e s h 
h i g h - t e a p e r a t a 
h igh h o a o g e n i z 
i n c l u s i o n s in 
( f i n e - g r a i n e d , 
d&nir.ar.t o r e a 
i n t e r p r e t e d t j 
s o l u t i o n s . fe 
g r - t p h i t e , and 
gar.gne and ' a l 
d e p o s i t s . Tt.e 
d e p o s i t s i s eg 
fJVT) 

i t . a - . an ia* g e o c h e a i s t r y i s r o t 
p r e s e n t . The *»f J ' l e a t i a t in 
he e i t e c t ->f te»pera--.jr<- jf. 
l i t y . » v i l . . n c * t h a t c e r r a i r . 
av* p r ^ c i p i t a t e i fr->s 

ire s o l u t i o n s l a r t e i r r o t s i s ' s jf 
a t i or . » c » j * r a t » r e s liT f l u i - ! 
c e r t a i n - l e p s s i t s . ?itc'-.bleni--

t h o r i it poor »ra&mit«>| i s tr.»-
l ir.ert' . i - i r a n i u * l ^ p i s i t s 
> hive? f s r a e i f r>s h y d r o t h e r i a l 
J a t i t e , - j o a r t i , c a ' . ^ . i ' e . 
c h l i r x t e are the »nt C3»*or 
1 rock a i n e r a l s :'• t h e fe ir . ty^» 

• » n ; i r . •>* p i t c h b l » ! ! i e - 7 » i n 
i r c m f l y h i - i h l y c >r.t r > v e r n n l . 

<19> 
K a l i l , f . K . , U n i v e r s i t y o f C a l i f o r n i a , Los 
a n g o l e s , C» 

The l i s t r l b a t i o n and S e o c h e n i r t r y of nranina ir. 
Recent and ? l e i » t o c e n e v a r i n e S e i i a e r . f r . . ? h . ? . 
T h e s i s : 267 pp. (1976) 

nran iun i n Peeent i i r l n e s h e l f s e l i a e n ' s i s 
g e n e r a l l y thought t o o r i g i n a t e fro» two 
3 0 i r c * s . » ftnall p a r t o f the ' i ran iu* i:i 
tnought t o cone f ro* the l a n l , ' - h i l e the 
a a l o r i t y of the uran iun t s b e l i e v e ' 1 t o v,«. 
e x f r a c t e l froa 3«* water hy the s e d i a e n t s . 
High c o n c e n t r a t i o n s of o r g a n i c a a t t e r and 
r e d u c i n g c o n d i t i o n s w i t h i n the . - .Mipent ap;.e-tr 
n e c e n s a r y for a r a n i a a i n c o r p o r a t i o n i n t o t h e 
. • lediwents . The wode of ur - ' i i jn i n r o r p o r a t i o r 
in Ite'rent narine se< . i»ent . . \r. I.een "Xaxine-l 

http://Seiiaer.fr
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o i > 
Kinberly, R.5. (Ed.), University of Toronto, 
Briadale College, Earth and Planetary Sciences , 
Hississaaga, Ontario, Canada 

Braniea Deposits, Their aiaeralogy and Origin. 
Short coarse Handbook, Voluae 3 ; 521 pp. (1978, 
October) 

•Braniua Deposits, Their Bineralogy and 
Origin", contains 21 chapters concerning the 
f i e l d of nraniaa geology, geocheaistry, 
aineralogy, as » e l l as papers concerning the 
origin of uraaiua deposits thcoaghoat the 
world, a l l 21 of these chapters b'.*e been 
abstracted for the a n i l Bibligraphic Data Base 
separate!*. (JHT) 

<72> 
Eleeaan, J. D., D. B. Green, and J.F. Lovering, 
Australian Bational calversit»V w r * ! S-«ent of 
Geophysics and Geochea.'stry, Canberra, australia 
Orauiaa Distribution in Bltraaafic Inclasions 
froa Victorian Basalts. Earth and Planetary 
Science letters 5:»»9-«58. (1969) 

The araniaa distribotion in all phases of nzne 
lherzolite inclasions froa the lever Tolcaaics 
of western victoria has been deternined using 
fission tracks. Priaary cliaopyroxene has a 
•ean content of 0.30 pea o in five of the 
inclasions, and tws conttin priaary apatite 
with 35 ppa 0. Seconder) clinopyroxene and 
apatite crystallizing in equilibria* with 
glass foraed froa partial nelting of the 
lherzolites have a each lower abundance. 
Partition coefficients calculated froa the 
aranian contents in these secondary phases and 
the glass indicate that a liquid in 
equilibria* with the priaary asseablage would 
have had to contain 25 to 75 ppa 0. Since 
these abundances are at least ten tiaes those 
of noraal basalts, these inclusions could not 
hare forned as accoaolates froa a basaltic 
aagna, neither are they the residae froa a 
previous episode of coaplete aagaa extraction. 
However other inclusions containing 
clinopyroxene with a lew vraniua abundance 
ecuId be accnaalates or residual. I aodel for 
the areniua distribution in the upper aantle 
is based on the oraniaa abundances in the high 
0 priaary asseablage. It is consistent with 
estiaates of the upper aantle manias content, 
and the oraniua contents of basalt aagaa 
series calculated ftoa it are consistent with 
the reported abundances. The petrology and 
geocheaistry of inclusions illustrate a 
aechanisa for Halted wall rock reaction, and 
suggest that potassiua aay be noted without 
uraniaa. (auth) 

<73> 
Koch, C.S . , J r . , B.P. Link, and S.a . Bar.ea, J r . , 
Bareas of Bines, Washington, DC 

S t a t i s t i c a l Interpretation of Saaple hssay Data 
froa the Bi Vide Braaiaa Bine, Big tadiaa 
D i s t r i c t , San Jean County, Utah. Baraaa of Bines 
Report of Inwest igat ioas 6550; «0 pp. (196«) 

The Bi Tida araniaa nine i s located in the Big 
Indian Di s t r i c t in northern San Joan roanty, 
Utah. The ore deposit i s composed of araaiea 
aad Tanadian n inera l s in the sediaeatary beds 
of the Triass ic Chin la Poraatioa. S t a t i s t i c a l 
ana lys i s o f assays o f saaples taken froa the 
ore body affords an e s t i a a t e of the grade of 
the ore body aad prot ides a predict ion abost 
the d irect ion of bes t a i a a r a l i z a t i o a beyond tb 
e saapled area. The basic data analyzed are 
assay r e s u l t s for araaiaa (030B), ranadiaa 
(T205I, and l i a e (CaO| froa 225 channel 
sanples cat at 79 saaple po ints . By s s i a g 
appropriate s t a t i s t i c a l aetaods, part ica lar ly 
regression ana lys i s , the grade of or* say be 
es t inated more prec i se ly than by con went ioaa l 
aeans, and the favorable d i rec t ion t o extend 
the s ine nay be predicted. Preg.ency 
d i s t r ibut ions of assay res idua l s for aranian, 
vanadiua, and l i n e are coapared to frequency 
d i s t r ibut ions of assays without regard to 
trend. Correlations aaoag these variables are 
obtained and interpreted, ( lata) (JBT) 

<7«> 
Kochenov, I.T., and V.V. Ziuev*yev 

Soae Features of the accuaulatioo of Braniaa in 
Peat Bogs. Ceocheaistry 201:65-70. {1965; 

Sapergene accuaalatiaas ef araniaa nay forB in 
a husid cliaate in the absence of high araaiaa 
concentrations in the surrounding bedrock. 
The content of araniaa in circalating waters 
say be only slightly higher than the 
background content. The accaeelation of 
nranisn in peat raguiras a coabination of 
several factors. Be juvenation of relief as a 
result of neotectonic aovaaeats is essential 
because it introduces considerable sassas of 
uraniuB dispersed in the bedrock into the 
sapergene cycle and the sraniea concentration 
in surface waters is increased. The 
geonorphic featares of the provenance area and 
the hydrosynaaics of ground wnter within the 
peat deposit are iaportant factors in the 
localization of aranian concentrations. Only 
in a liaited nuaber of cases could all the 
favorable factors coabine to cause sapergene 
accusalitions of uranian in peat. The 
fixation of araaiua in peat is a result of 
coabined action of sorption and redaction of 
araniun. The superposition of the 
oxidation-reduction reactions on the ssrption 
processes results in the aost stable 
association between uranian and organic natter 
and is the typical aechaniaa of aceuaulation 
of uraniua in aodarn sediaents. (JHT) 



GEOCRBBISTaT 

<75> 

<75> 
Eoval*rkiy, T.T. , and I . r c Torotnitskaya, » . I . 
veraadskii l a s t i t a t e of Cescheeistry and 
ana ly t i ca l Che- i s try , Boscow, BSSB 

Biogenic Bigratioa of Oreniwa ia taka Issyk-Eal*. 
Geochenistrv 2(3) :5h»-551. (19651 

Tkc role of l i v i n g organises ID the aigration 
of acaaLaa in Lake Xssyk-RBl' was s tad i ed . 
Tke lake has ao o a t l e t s , the weekly a lka l iae 
waters are of *he sodiaa- and aagnesiae-ricb 
chlor ide aad s a l f a t e t j o e s , aad the aaters 
have a r e l a t i v e l y U f a araaiaa content . 
Faysicocbeaical data suggest that araaiea 
o^carc i a the sa t er s i n the fora of 
erenyl-carboaate coaplexes. Soae of the 
at aiaa i s precipitated froa the lake in the 
form of r e l a t i v e l y iaso lable c a l c i a a and 
eaaaesiaa carbonates aa evaporation c e a s e s 
sa tara t ioa . Bi thia the lake aads, the content 
of araniaa cam be d i r e c t l y correlated v i t a the 
content o f orgaaic Batter . I t eas foaad that 
the a lga l genes CflEs aere the a e s t e f f i c i e n t 
coaceatrators of araa i ia , with dried CSk»\ 
containing ap t o 1000 t ines aore araaiaa thaa 
the lake water, there sas a l s o a d i r e c t 
corre la t ion betveee the content of araniaa i a 
the algae aad in the eadetlying aad. Bec&sse 
a lgae absorb the araaiaa fros the eater aad 
aot froa the and and because eraaiaa *as shown 
aot t o be leached fro« dead a l g a l r e s a l e s , the 
araniaa i n the bottea aads eas contained ia 
the a lga l debr i s . The content of ersaiaa ia 
benthonic aid planktoaic organises was foaad 
t o be lover by a factor of t ea than in algae, 
aad in f i s h i t eas s t i l l lower, presaaably 
becaase of part ia l araaiaa excret ion . (JRT) 

<76> 
Krylov, l . T . , ».G. Khlopin Radiaa I n s t i t a t e , 
Leningrad, OSSR 

• a d i o a c t i v i t y c ( far ioas lock Coaplexes <•/ the 
t e r s k e i kla-Tan Boeatains. Geocbeaistry 
3:2B0-2«7. (1958) 

Several thoastad rock apeciaeas of varioa* 
conplexes ia the Tyan-Shan area were analyzed 
for sraaiBB, t h o r l s a , and po tas s i sa . I t was 
found that daring the foraatioa of the 
g r a n i t i c ba tho l i ths , tke radioeleaents were 
carried together vith s i l i c o n aad the a l k a l i s . 
at tke sane t i a e , ca lc ine and aagnesina sere 
carried oat in considerable g a a a t l t i e s , along 
with i r o e , aaaganese, aad t i t a a i a a , althoagb 
t o a soae what l e s s e r degree. This tendency 
increased i n second phase grani tes which 
represented the farther developseat of the 
aagsat ic process . (JHT) 

<77> 
U a b o r t , I . B . , and R.S. Baler, 1astralIan 
Rational University , Depart east of eeophysics and 
seochsa l s try , Canberra, 1 as tra l i* 

The ver t i ca l Distribotion of Oraaiaa, Thoriaa, 
aad Potass las ia the Continental Croat. 
Geoehialca at Cosaoehiaica l e t s 31:377-390. 
( W 1 

araniaa, thorloa , aad potasslta contents froa 
eppioxlaate ly »00 rocks fros the l a s t r a l i a n 
s h i e l d vers deteralaed by gaasa-ray 
spectroaetry , r e l s i c asphibol i te fac ias 
gne i s se s have ureaiua and tbor ias contents 
indis t inguishable froa those of hornblende 
graaa l i te sobfaciea rocks aad intras ive shield 
gran i te s . Pyroxene green l i t e sabfaciea rocks 
of s i s i l a r balk chealcal coepoaltion have 

s i g c l f i c e a i l y lower abaadances of araniae and 
thoriaa . In the aaf ic rocks s t e i i e s , the 
araniaa and thorina contents and the Th/K and 
0/E ra t io s show no var ia t ion with net&eotphic 
grade. The lover araaiea znd thoriea 
concentratioas ia t h e f e l s l c pyroxene 
granal i te s s b f a c i e s rocks i s re lated to the 
processes of a e t u o r p b i s a , iaclading par t ia l 
e e l t i a g and apeard Boveneut of gran i t i c 
s a t e r i a l aad vapor. The overa l l average 
contents of Th and K ia the surface rocks of 
the Bert Australian baseeeat sh ie ld appear t o 
be s i a i l a r t o t i e o v e r a l l average c o a t e a t s of 
these e l e e e n t s in t h e Paleozoic rocks 
ostcroppiag ia East kastra l ia . Bowever, the 
shie ld stems t o be depleted ia vraaiaa 
r e l a t i v e t o the yoanger orogeaic region. I t 
has been ca lca lated that the surface heat 
prodactioa of the s h i e l d i s oaly aboat 25 
percent l e s s thaa that of the Paleozoic rocks. 
This i s coopered with the dif ference of aboat 
6b percent in the average heat flows aeasered 
in the tea regions . (JSTJ 

<78> 
Laabert, I.B., aad K.S. Reier, sestraliaa 
•atloaal Paiversity, Depart east of geophysics and 
Geochesistry, Canberra, listralia 
Estiaates of the Crastal ibaadaaces of Thjrion, 
Oraniea, and Potassiaa. Cheaical Geology 
3:233-238. (19*61 

Radioactive cleaent abundances in two crastal 
sections are estiaated froa surface heat flow, 
radioactive elesent aboadaaces at the serface 
add in aediaa to high pressare granalite 
facies rocks, crsstal thicknesses and 
assaaptioas of heat flow froa the aantle. The 
abundances are a.5 ppe Th, 0.7 (or 1.1) ppa 0, 
and 1.5 percent R in the archaean shield of 
southwest aostrslis. In the Paleozoic =rast of 
east Australia, radioelesent abeadaaces were 7 
ppa for Th, 1.3 (oc 1.7) ppa for 0, aad 1.7 
perceat for R. The radioactivity in the 
shield is strongly concentrated near the 
surface and the thickness of the surface layer 
is estiaated at «.S ka. (»oth) (JST) 

<79> 
Laabertson, « . » . , and n.B. Bae l l er , Irgonne 
Rational laboratory, Retallurgy Div i s ion , Leaont, 
I I 

Oraniaa Oxide Phase Egs l l ibr iaa Systeas: I I * , 
002-ZrO2. Joarnal of the t ser icaa :eraa ic 
Society 36 (11): 365-368. (1953, Roveaber) 

The 002-Zc02 phase equ i l ibr iue s y s t e s vas 
invest igated aad found to contain no nev 
conpoands. The cys t** d id , however, c o s t a i n 
extens ive so l id e o l a t i o n . The 032 s o l i d 
solut ion was cable and exteaded ap to 52 s o l e 
percent Zr02. I t s l a t t i c e paraaetec varied 
fron S.»6 to $.32 atomic a n i t s with an 
increasing percentage of zro2. The x irconia 
s o l i d so lut ion waa •xaained by gaencnlag 
techolgaes and foaod t o be tetragoaal aad 
extended fros 53 t o 100 perceat Ir02. There 
were soae ind icat ions that K02 tcaasforned to 
a polyaorphir fors other than aonocl lnlc or 
tetragonal a t sppcoxlaate ly 1900 degrees C, 
(lath) (JRT) 
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<80> 
Langfocd, r. f., onivars i ty of Saskatchewan, 
Departeeat o t Geological Sciences , SasPatoon, 
Saskatchewan, Canada 

Bobi i i ty aad Concentration of Qcaaiaa i t arid 
Sar f i c ia l Environaents. oraaiaa Deposits . Their 
Biaeceiogy aad Origin, Skort Coarse Baadboofc, 
T o l a * 3. U.S. tteberley, (Ed.) . University of 
Toronto Press, Torocto, Canada. Cb. 15. (pp. 
38 3-MB), 521 pp. 11?TB. October) 

The associat ion of araaiaa d e p o s i t s aitk 
t e r r e s t r i a l redbeds has focased a t tent ion on 
tke arid eaviroaaeat a s oae which say be 
particularly favorable, i t present , the ec s t 
inportaat arasiaa deposi ts associated ai tk 
arid eaviroaaeBt i s a t Tee l i rr i e i s l a s t r a l i * . 
This ore deposit c o a s i s t s of c a c a o t i t e i e 
fractares aad as cav i ty coatings i a va l l ey 
ca l cre te , akick i s a body of l i a e s t o a e aad 
do loe i te tkat foraed within the k l lav iaa aad 
s o i l alone the a i l s of a v a l l e y . T e e l i r r i e i s 
typica l of aost cranias occarreaces ia 
c a l c r e t e . of ekick t h e n are l o c a l l y a aaaber 
of s a a l l depos i t s . Tke only araaiaa a i a e r a i 
ia the depos i ts i s c a c a o t i t e . Tke c a l c r e t e 
aad associated ca lcareoss e l l e v i a e are the 
only host of s ign i f i cant araaisa 
Blneral izat ion. Daring tke rainy season, the 
c a l c r e t e area i s subjected t o f a i r l y kesvy 
shavers, and although evapocatioa i s s i gh , 
s u f f i c i e n t vaste descends beloe tbe zone where 
evaporatJoB takes place . In these areas , 
there i s coaplete ( l a s t i n g of the s o i l s and, 
ia the abseace of carbonate and c l a y s , araniaa 
•nd vaaadiaa are carried tkrosgh tke a l l a v i o a 
to tke ca l cre te zone. The prec ip i ta t ion of 
carnot i te can be caused by several cheaica l 
eaviroaaeuts . (JST| 

<B1> 
Langaalr, 0 . . The Penasylvaaia State Baivers i ty , 
Departaent of e e o s c i e a c e s . university Park, Pi 

Oraaiaa Solat ion-Bineral Ege i l ibr i s at Low 
Teaperatates eitk appl icat ions to Sedioestery ore 
Deposits . Oranlaa Depos i ts , Tkeir Sineralogy aad 
Origin, Skort Coarse Baadbook, to las* 3 , B.a. 
l i abere ly (Ed . ) . Bai.eecsi.ty of Toroeto Press , 
Toronto. Canada, Ck. 1, CPP- W-55) . 521 pp. 
(19?*, October) 

TkerBodyneaic data vas c o l l e c t e d , c r i t i c a l l y 
evaloated. and e s t i a a t e d when necessary for *2 
dissolved araaiea spec i e s and 30 Iranian so l id 
phases. The data i ad ica te that tke araaiaa i s 
enteral enters i s a s e a l l y coaplexed. Bear 25 
degrees C ia groaad eaters with typical 
concentrations of carbonate, chloride , 
f l aoc lde , phosphate, aad s e l f a t e , ander anoxic 
wonditioas, sraaoas #»••) f lor id* coaplezes 
predosinate beloe pB 3-B and araaoas hydroxy 
coeplexe* at higher pB's. Boaever, becaase of 
the extreae i n s o l a b i l i t y of s ran ia i t e and 
c o f f i a i t e [B l e s s than, 10(C-13)B or 10(E-B) 
ppb] at p> » -5 , concentrations of the araaoas 
hydroxy coaplezes are generally below 
detection, except i a r e l a t i v e l y - . l ta l lne 
waters. Is oxidised ae tera l vaters >ith 
typical aaoasts o f the saac l igaads: beloa pB 
5, aranyl (002*2) f l sor ide complexes aad B02»2 
predcainate; fron abost pS a-T.5, 0O2(BPO«)2-2 
i s the iaportaat s p e c i e s ; e h i l e at higher 
pB*s, araayl d l - aad tcicarboaate coaplexes 
predoainate. Omnia i t e aad c o f f i n i t e tc< 
ex ireae ly insoluble at nornal gronad water 
pB's (»-8) sat in? the acaaiaa pract ica l ly 
iaaobi le ia low Sh anv.ronaeats. I t 
intermediate Eh's , hovevec, oxidat.ow and 
leaching of aranini t* aad co f f in l t e are 
greatly enhanced vten rkospkate and carbonate 
are present to for "be highly s table aracyl 
coaplexes. The aranyl ainerals carnot i t e , 
ty syseaa i t e , a u t u n i t i . potassiaa a s t o a i t e , «td 
aranopfcane are l eas t so luble at pH's v i tk in 
the range 5 -8 .5 . S o l u b i l i t e s i f carnot i t e and 
tyuyaaunit* ate s u f f i c i e n t l y lo* tkat ia t h i s 
pF range l e s s t tan 1-2 p?b araniaa could be 
preseat i s a stoand waver sataratei vith tbee. 
Tbe aatna i tes and ataaopbaae are t y p i c a l l y at 
I oast oa*r bondred t i n e s note soluble than 
carnot i te and tyuyaaanite , and r tre ly 
prec ip i ta te fros ground water except sear 
ucaniua-rich soarce rockj such as gran i t e s , 
low i-i v bet high ia P or s i l i c a . The fH 
range of ainiaus s o l u b i l i t y of the uraayl 
l i t e r a l s i a also tke pa range of sax i sa l 
uranyl sorption on a est ieportaat natural 
c o l l o i d a l a a t t r i a l s , including organic natter , 
Fe f i l l ) oxyhydroxides, Bn and Tt 
oxylydr' y.'des, z e o l i t e s , and s l i f « . 
S u l u » i l i t ; and sorption data shoo itxt.fl to be 
least wobl;e in the pK range <>-«.'>. mineral 
s o l u b i l i t i e s l i a i t only »a«is*i arar.yl 
concentrations whereas t i r p t i m l i e i t s ursr.fi 
concentrations a t a l l l e v e l s below saturation 
vith the lea.-t s o l a t i a uranyl i lnera l ir. • 
-jiver, ea ter . Tr. contrast to so luBi l i ty 
contro l , tbe highest percental* 3{ the t o t a l 
uraci l s ir. a sediaen t-vater srstea i s sorted 
on the sediaent at t he lowest dissolved 1 
l e v e l s . (J»T) 

http://Bai.eecsi.ty
http://itxt.fl
http://ursr.fi


l̂OCSEKTSTST 

23 

<»2> 
Laagauir, !>., and. K. i p p l i c . The Pennsylvania 
State University, Departaer.t of Geosciences, 
University Part . ?a 

Peftaeeent of Theraod ynan ic properties of Orauiua 
minerals aod Dissolved Species . with application 
to the Cheaistry of SroanJ Baters i t 
Sandstone-Type Oraaiaa Deposits PSSS Circular 
753: Short Papers of the OS Geological Survey 
IranieB-Tkocian Syaposiua, 1977, J . » . Caapbell 
VA.l. (pp. 57-60*. -»5 pp. |V"7) 

Theraodyaaaic data "as collected, aid 
c r i t i c a l l y evaiaated for 25 a iaarais and «2 
dissolved spec ie s of araaiaa. The data show 
that coBplexing of araayl (002*21 and aranoos 
p e * | loas i s the r a l e in natacal waters, and 
i s voce iapottaat than genera J 1~ rea l ized . 
The ex i s tence aad s t a b i l i t y of tuese coeplexes 
indicates that the n o b i l i t y of araniea in 
eater Bay be enhaaced as dec a aide variety of 
condit ions . The stady a l s o shoes that the 
s o l c b i l l t y of araa ia i t e (and c o f f i t i t e ) i s 
lboat 8 t o 10 orders o f aagaitude l e s s than 
n s previously indicated. This suggests that , 
for a ri»en Eh aad pB, prec ip i tat ion of these 
n iaera l s can occur froa ground waters far aore 
d i l a t e in sraaisa than asaal ly assaaed. The 
re la t ive iaportance of dif ferent uranina 
coap i l e s as a function of pB u s assessed at 
25 degrees C and PC02»U(E»2| or 10<5»2.5l ata 
for cone typica l l igaad coceeatrat ions in 
ground water (P«0.2 or 0 .3 ppa: Cl«10 pym; 
S0»»100 ppa* and PO»*0.1 ppal. Cosplexes were 
considered "iaportant- i f they exceeded 10 
percent of the t o t a l concentration of aranoas 
or aranyl spec ies , a species i s considered 
••predoainant" i f It coaprises aore than half 
the total of aranoas or aranyl s p e c i e s . For 
iranoes ion , ca l co la t ions showed that fluoride 
coaplexes are predoainant at pd's celow 3 - * , 
and that kydroxyl coaplexes are predoainant at 
higher pH's. TJracyl ioas foraed iaportan* 
coaplexes with f luoride and su l fa te at pR's 
below • • 1 - 5 . 5. The f luoride COB pi exes 
predoainated at pH's belov aboot *. The 
coaplex 002(BPOU|2-2 was surprisingly s tab le , 
and *as the pretfoainant aranyl spec ies between 
about pH a.5 and 7 .5 . m the absence of 
phosphate, aranyl carbonate coaplexes 
predoainate at a l l pB's above ». 5, bat in the 
presence of no2(BPO*)2-2 they only predoainate 
above pH 7 . 5 . (JSITJ 

<»3> 
Leach, 0 . 1 - , and L. *. Benson, University of 
Cal i fornia, Lawrence Liveraore Laboratory, 
LiverBore, C» 

Hydrogeoehesistry of (Iranian in. the Salter Fiver 
Basi. , California and Bevada. :ISTS Circular 7 $ : ; 
Shor Papers of the US geological Survey 
Orantan-TborisB Syaposiaa, 1477, j . » . caaptell 
(Bd.t, {pp. « 8 - 7 0 | , 7c pp. --«77| 

The Valker Siver Basin l i e s along the vaster'; 
nargin of the Basic and »enge province 
covering an area of approxiaafely 11,0m 
square k l loaeters - East talker Blver and l e s t 
stalker Siver head in the Sierra Bevada 
fountains of Cal i fornia, flow through several 
s a a l l va l l eys , and aerge to fora the "alker 
• Lver vhich tera inates in Balker Lake. The 
ent ire drainage basin is cloned »ith no outlet 
to th* s»a. "Sraiiltlc, netavolcanic, anl 
Betaa*4la*ntary rocks of lesozoic age trfc the 
haseaent rocks o ' the ilalker Pasin. Over such 
of the region they ace bacied ry thick 
zircuji U* ion» of Cenozol c sadiientary and 
volcanic roTkn. ^ost ef the exposed banea<r.' 
c o n s i s t s of guartz aonionite or granodlorl'e. 
• saa l l niaher of uraniferous depo.-.itn a re 
present along the fast Balker " ive i . 

Branini te , k a s o l i t e , and various secondary 
araniaa Biaerais occur in thcee c l > s e l y 
related s e t t i n g s : (II gaartz veins in grani t ic 
cocks containing s i l v e r , lead, copper, and 
iron s u l f i d e s ; (2) a l tered grr.nitic rocks 
adjacent t o quart! v e i n s : and (3) fault gouge 
TOURS. Twenty s i x snow sanples were co l l ec ted 
froa d i f f erent s i t e s in the eas t -centra l 
Sierra Bevada ard 10 wece analyzed foe 
araniaa. Of these only one saaple contained 
detectable uraniaa indicat ing the 
i c s i g n i t i c a n c e of the f lax of araniaa via 
prec ip i ta t i on . Bith the onset of spring, 
sr.owaelt i s released to the tributary systea-
l long t h i s segsent of the transport path the 
ac id ic f lu id (pB approxiaately equal ta 5.6) 
reacts with expostJ grani te , g r a n o i i o r i t e , and 
f e l s i c vo lcan ics resul t ing in the ce iease of 
araniua. In the Sierran headwater region, 
concentration of araniua was fonai to be l e s s 
than 2 ppb; o f t en t iae s only a few tenths of a 
ppb. In tr ibutar ies north of the Siecran 
headwater region, concentrations in excess of 
2 ppb were coaaon, v i ta soae as high as 58 
ppb, suggest ing the presence of a uranina 
anoaaly. The East walker Biver has only sinor 
increases in araniax concentration, bat the 
Best Bi lker Biver show a sore s i g n i f i c a n t 
increase (froa 1.6 t c 6 . s ppb with increasing 
transport distance in June). Oranius i s a*> 
ex treae ly aobile cowponest i s the s t rc ia 
waters and does sot appear to be e f f e c t i v e l y 
reaoved by interact ion with the s e d i a e n t s . In 
t eras of geoeheaical reconnaissance, tributary 
water i s e f f e c t i v e in indicating s u r f i c i a l 
araniua sources , whereas spring wattr i s 
e f f e c t i v e in locat ing buried depasi ts . 
Streaas within the basin aey no: be e f f e c t i v e 
ir. l oca t ing araniua anoaalies , part i cu lar ly if 
they rece ive l i t t l e ground water input and are 
aodified -7 reservoirs and irr igat ion 
procedures. (JS?| 

<8«> 
leonova, L.L., 1.'. Ternaiskii Institute of 
Geochesistry and analytical Cheaistry, Boscow, nssH 
. Loainescent r.ethod of Oeteraination of S a a l l 
Haou.'ts of iraniaa in Igneous. ;eocheais try 
8:779- 797. (1956) 

A aethod for the deteraination of araniaa in 
sna i l aaoucts ir. igneois rock-; i s described. 
The aethod involves a coaplete decoxposition 
oJ th«- rock by fusion with soda and separation 
of orar. m« froa associated e leaents in the 
fora of i(KPoa>2 x n«23 on the c a r r i e r , 
z irconiua , and the subsequent deterainat ion of 
lualnescence of <(aF-n beads on the f luorosetec 
r"-»2. The sethod i s convenient for use in 
aralyses of rocks and alnerals containing l e s s 
than 1 ppa ursniua and for the ana lys i s of 
aster saaples requiring great prec i s ion . The 
s e n s i t i v i t y of the aethod i s 5 ppb aranias; 
i t s precis ion i s plus or Binas 5-13 perce' t ; 
I t s speed is 2 to 3 analyses per working day 
of f. hoarr. x faster aethod for araniua 
deterainat ion in igneoas rocks with acid 
decoaposition (HC1 • «2f)21 and prec ip i ta t ion 
of uraria» as tt(HP0*)2 x nB20 on the c a r r i e r , 
z t r c o n i a s , and with visual deteraination of 
iuainescance by coaparison with standards. 
This sethod i s applicable t o s t a t i s t i c a l 
geo log ica l inves t igat ions where large nuabers 
of analyses are ro be handled. The 
senr.it i v i t y of t h i s avthod is 1 ppa, i t s 
precis ion plus or ainus 20 percent. Seven to 
ter, analyses aay be carried out per working 
day oi f hours. (J*T) 
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<«5> 
2» 

Leoaova, I . L . . T.I . Veraadskii Inst i t ate of 
<5eockeBis*ry and analyt ica l Cheaistry. Boscow, 
OSSB 

Braaiaa and Tkoriaa in the Tariscaa k l k a l i c 
Intra s i v e s of southern Tien-Shan (Batcha and Turpi 
a a s s i f s ) . SeocheBistry 11:925-929. |196»l 

The araaiaa and tkociaa contents of tke 
a l k a l i c s y e a i t e - g r a a i t e imtrasives of 
Tien-skaa are d iscussed. The aranina conteat 
var ies froa 0.3 t o 9 .1 ppa, tke thoriaa 
coatent froa 2.1 t o 38.7 ppa, and tke Tk/v 
r a t i o froa 3 .2 t o T.0 . The l a t e g r a n i t e s 
coataia aore tkoriaa and hare a higher Tk/B 
r a t i o thai the e a r l i e r s y e n i t e s , poss ib ly as a 
r e s a l t of t h e par t ia l reaovel of sraniaa (and 
tkoriaal in tke carbon dioxide prodaced daring 
tke a s s i a i l a t i o a of carbonate country rocks by 
tke g r a n i t i c aagna. (JBT| 

<S6> 
Leoaova, t ~ L . , * . ! . Veraadsfcii Inst i t ate of 
Ceockealstry and l a a l y t i c a l Ctea i s t ry . ooscow, 
OS St. 

Vraaiaa and Tkoriaa in Hydrotheraaliy altered 
Bocks nt the Kzyl-Oapnl Boaataias (northers Ties 
Shan). Geochemistry 6:S6e-571. (1963) 

Bydrotberaal a l t e r a t i o n of the rocks of tke 
Kyzl-OBpul a a s s i f re sa l t ed in the 
s e r i c i t i z a t i o n o f p lag ioc lasa , kaol inizat ion 
and k e M t i t i s a t i o n of potass lc fe ldspar, 
c k l o r i t i z a t i o a of the dark a i a e r a l s , and the 
introduction of considerable aaonnts of 
araniaa in to a l l tke rocks, hnong tke a l tered 
rocks, only tke syen i t e s of phase I and the 
related f ine-grained syen i t e dikes were 
enriched in thoriaa that aas introdaced by 
kydrotkeraal e o l a t i o n s . It *as establ ished 
that the earicnaent of the altered rocks in 
aranian and tkoriaa did not occur a t the saee 
t i n e , bat occurred in t»o s t a g e s : thoriaa vas 
introdaced af ter eaplaceaent of the syen i tes 
of phase I and t h e i r dikes and aranian was 
introduced af ter the ecplacenent of the 
l eacocrat ic grani tes of phase I I I . This 
ind ica tes that there i s a genet i c re la t ion 
between tk* hydrotheraal so lu t ions enriched in 
thoriaa and a l k a l i c rocks and between tke 
notat ions enriched in araniaa and the s i l i c i c 
rocks. (JUT) 

<87> 
Leonova, t , l . , V.I . Ternadskii I n s t i t a t e of 
Seocheniatry and Analytical Cheaistry, ilossov, 
053*. 

Distr ibut ion of Tboriaa in Rlnerals of the 
Sran i t e s of the Sasaayr Batholitb (Central 
Tien-Shan), Ceochenistry 6:571-578. (1962) 

The d i s tr ibut ion of thoriua vas stadied in the 
a laera l* present in f< ve saaples of gran i t i c 
rock froe the Ssses) - s t b o l l t h . Thoriaa was 
present i n a l l the a s e r a i s . I t s lowest 
concentrat ions were foand in the a a l i c 
a lneral* (»-5 ppa) and i t s highest vera foand 
in a l l a n i t e ( O . T - B . 6 percent) tad uranothorite 
(uO percent) . The d i s tr ibut ion of thoriaa 
aaong the e s s e n t i a l a inera l s of the Sasaayr 
gran i to ids (bowed 30 t o »0 percent of the 

t o t a l thoriaa conteat occurred ia the 
e s s e n t i a l a iaera ls aad C0-70 percent occurred 
in tke accessory a i a e r a l s . taoag tke 
accessory a i a c r a l s , e l l a a i t e 
[(Ce,Ca,T) (hl.Fe) 3(SiOe)3(OB) ] aas always the 
principal concentrator aad carr ier of thoriaa 
in the rocks, general ly coeta ia iag froa SO t o 
70 percent of tke t o t a l tkoriaa. Tkoriae i s 
these graa i t e s occurred i a tkree foras : 1) as 
a o l e c a l e s dispersed through tke l i g h t - c o l o r e d 
a inera l s (quartz, po te s s i c feldspar, aad 
p l a g i o c l a s e ) ; 2) i a so l id so la t i oa for the 
rare e a r t h s , z t , aad ca in the accessory 
a inera l s ( a l l a a i t e , z ircon, sphene, aad 
apat i te ) and poss ib ly in the dark a i n e r a l s 
( b i o t i t e , bornbleade. e t c . ) ; and 3 | 
aicrosTOpic c r y s t a l s o f iadepeadeat Th aad 
o-Th a i a e r a l s of the araaothorite type. (JBT) 

<B8> 
Leoaova, L . I . , B.D. Cavr i l ia , aad » . » . Bagreyev, 
T . I . Ternadskii I n s t i t u t e of Geocheaistry aad 
analyt ica l Chemistry, Roscov, OSSB 

Behavior of Braaiaa aad Thoriaa l a a Highly 
k l k a l i c in tens ive complex (the Kzyl-Ospal Bassi f , 
•orthera Tien-Shan). Ceocheaistry 12:1173-1179. 
(19S1) 

The d i s tr ibut ion of araaiaa aad tharisa in 
three principal intrusive phases of the 
Kzyl-Oapal aass i f was deteraiaed by 
luainesceace and co lor iae try . Tbe average 
tkoriaa content of tke syen i t e s , gaartz 
s y e n i t e s , l eacocrat ic graai tes aad a l a s k i t e s 
was 50-60 ppa 0. There i s l i t t l e variat ion in 
tbe thoriua content in tbe rocks of d i f ferent 
phases. The araniaa content of l e a c o c r a t i c 
grani tes aad a la sk i t e s (about 6 ppa) i s 
s i a i l a r to tke araniaa content of naay 
g r a n i t e s . The aranian content of gaartz 
s y e n i t e s i s near to that of the g r a a i t e s , bat 
the coarse ly porphyritic s y e n i t e s contain 
twice as Bach araniaa (13.7 pps) as the 
yoanger gaartz s y e a i t e s aed gran i te s . The 
var ia t ions in the araniaa content within 
individual phases of the qaart* syen i t e s and 
grani tes are s a a l l and as a rale l i e within 
the U n i t s of ana ly t i ca l error. The content 
of aranian in syen i t e s varies considerably 
sore froB saapl* t o saapla, e i ther bacaase of 
the variable coaposit ion of the rocks or 
becsase of the irregalar d i s tr ibut ion of 
araniaa daring their c r y s t a l l i z a t i o n . There 
i s no increase in the araniaa and thoriaa 
contents in the syeni te -grani te 
d i f f e r e n t i a t i o n s e r i e s froa tbe older to the 
younger l eacocrat ic rocks. The rocks of pkase 
I have the highest araniaa content, while in 
tbe coarse ly porphyritic syen i te s and the 
younger gaartz syen i t e s and grani tes i t i s 
r e l a t i v e l y low. The content of thoriua i s 
p r a c t i c a l l y constant in a l l three phases. 
Sack behavior of oraniaa aad thoriaa la a rare 
exception t o the general tendency of these 
e l eaeata t o concaatrate towards tbe end of the 
d i f f e r e n t i a t i o n process. The Tk/0 r a t i o in 
the rocks of the aass i f varies s l i g h t l y within 
each phase and increases progressively fro* 
n.5 in ayeni tes to 8.6 in. quarts syen i t e s and 
9.2 in gran i te s . (JRT) 
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<9»> 
leoaova, L.L. , end L.S. Poglblova, *-T— 
Venadski i I a s t i t a t e o f Ceochesistry • • « 
analyt ica l Ckeaistry, Boscoa, 0SS9 

arasiaa a i a e r a l s of tk« I s t r a s i v e locks of the 
Kzyl-Oepel Boaataias (Worthera v i r g i x i y a ) . 
Ceocheaistry 10:999-100«. |W«1| 

The d i s t r i b a t i o e of araaiea i a tke a iaacaU o f 
three s y e a i t e s , tkrsjej gaartz s y e n i t e s , and as 
a l a s k i t e f toa tke Ksyl-Oapal e a s s i f i s 
d i s cas sed . Tke a l a s k i t e n t characterized by 
the type of acaaiaa d i s tr ibut ion found i a 
grani tes , with aboet 50 perceat of tka i m i w 
being foaad i a tka rock foraiag niaarals and 
tka rcasiader i s tke; accessary e i e e r n l s . la 
tka s y e n i t e s , TO paccoat of tka ureaiaa i s 
coataiaad ia tka rock-foraiag a iaara l s . 
Qaartz s y e s l t a s kadi aa iateraediate type at 
eras i ea d i s t r i b e t l o a . Tka saac a iacra l s froa 
s y e a i t e s aad gran i t e s aad a l a s k i t e d i f f e r 
considerably i a t h e i r araaiaa conte s t , bat arc 
coastaat a i t k i a a g i v e s cock type. Boat of 
the areo lae i a s y e n i t e i s i aeob i l i zed daring 
tke f i r s t s tage of c r r s t a l l i z a t i o a . so i t 
caaaot accsaalata i a tke veia der iva t ives of 
tke aagae. (katkl (JBTI 

<«o> 
l evea tha l , J . S . . OSes, Dearer, CO 
organic seockeaistry aad Oraaisa ia t r e a t s 
f ineral B e l t . laPG Bul l e t in 63(a) :«91 . (1979, 
apri l l 

orgaaic a a t e r i a l i s c l o se ly associated with 
tka priaery araaiaa deposits cf tke '.rants 
a iaera l b o l t . This organic aater ia l i s no* 
insoluble and nonvo la t i l e , and aost of i t i s 
lacking i a physical s t rac tare . ?be a ir tare of 
orgaaic natter aad araaiaa coats sand grains 
and f i l l s i n t e r s t i c e s , nhick seeas t o indicate 
that both the orgaaic natter and nranisa acre 
introdaced as so lub le ant c r i s i s a f t e r 
s ed laea ta t ioa . The re lat ion of organic natter 
and sranisa can be shone physical ly , 
ckeaica l ly nnd s t a t i s t i c a l l y , pyroly ; i s -g»s 
ihrosatography, aa*s spectrooetry, sad 
a . m e n t a l ana lys i s hav« been ssed t o eraaine 
th. • organic se t t er froa several ore depos i t s . 
?)»'• r e s u l t s shoe carbon-rich a a t e r i a l s which 
have been jteverely degraded by radiation froa 
araniaa and daughter prod acts . The organic 
nater la l now raseables aaorpbons carbon, 
having l o s t nost of i t s hydrogen and oxygen. 
fron the araniaa content and approiiaate age, 
the radiation dose i s calculated to be 
19(E»11) rads. The radiation daaage has also 
produced an in teres t ing nev carbon-isotope 
fract ionat ion e f f e c t , by which the carbon 
associated with ore i s enriched in carbon-13 
r e l a t i v e t o the non-ore carbon. Laboratory 
nodal e x p e d i e n t s us ing freshly extracted 
so lab le organic e a t e r i a i froa recent sediaents 
»t,d »ranius-as 0 0 2 ( 0 3 ) 2 - 2 show large 
enrichaent of aranlia ty chelation and ion 
exchange, which are pR dependent. The 
greates t concentration factor for srtnlua i s 
at s l i g h t l y acid pit valves , froa aodel 
experiments and laboratory work on saaples 
fcoa the Grants d i s t r i c t , the following 
hypotheses are aade: f i r s t , the soluble 
organic s e t t e r (of onknown origin) coated »r 
precipi tated on the e iaeral grains; 
subsequently, tha utanlaa-probable as 102*2 or 
Ol2(C03)2-2 concentrated in and on t h i s 
organic natter by ion exchange and chelat ion 
vith functional groaps. This cyel* of organic 
coating and scan i t s concentration COJ14 have 
been ep i sodic or continuous, bat aast have 
lasted at l eas t 1Q(C*6) years based on 
ca l cu la t ions using assosed porosity, 
perneabl l l ty , hydraulic gradient, uranlttn 

coateat of water, aad ocgeaic coocaatrat ioa 
f a c t o r s . T iaa l l y , a f t e r 10(E»«1 years , the 
radiat ioa daaege has crested aa aaorpaoes 
caxbia aa ter ia l skick i s de f i= i ea t i a hydrogea 
aad oxygen bat which kelps protect tke or* 
froa aob l l l z ing owing to i t s c b e e i c a l 
i n e r t n e s s . | l a t k | 

<»1> 
Leveatkal, J . S . , J.K. Jaaaiags , aad a-J- l eak* . 
o s e s , beaver, ro 

kaosaloas o c e a n en ce of tfraaiaa i a a lpine Peaks, 
Saaait Coaaty, Colorado aad Basal ts of a Staple 
f rac t ionat ion Procedure. «S*S-ara-'»0-235; 17 pp. 
(19T8| 

Saaples froa Saaait Coaaty, Cslocado. • e r e 
fract ionated for analyses of ocgaaic contes t 
acd araaiaa. Tke araniaa i s r e la t ed t o 
organic content , bat aot t o type or organic 
aa t t er . In oae a r e a , araaias v a l v e s ear* 
aroasd 100 ppa i a balk saaples aad mx sack as 
200 ppa ia c e r t a i a . - r e r a t e d f rac t ions of the 
saap le s ; t h i s aas sack higher than tke 1-10 
ppa aoraal va laes for peat. f-J"r| 

<92> 
L i s , B.G., i . » . eorozov, aad r .p . s i r s s o v , 
Icadeay of Sc iences , I n s t i t u t e of Geocbesistry, 
Siberian d i v i s i o n , Irkatsk, FSSS 

araaiaa and Tkoriua i a the Paleozoic Sraaxtoids 
of the Central Part of the eastern Sayans (The 
Balyy TagsI'Oda Inter f I eve ) . Geocheeistrv 
2 ( 1 l i 5 a . ( 1 ° « ) 

Data of 155 analyses of in tras ive racks for Th 
aed 0 are saaaarized by rock type and geologic 
occarrence. The a no ant of both e l e a e n t s are 
found to corre la te p o s i t i v e l y with the saoerc 
of free gaartz in the rocks tns with 
decreasing age of eaplaceaent. The Th/7 ra t io 
var ies in the opposite seace . %picel parts of 
the in tros ives are richer in botk e l e a e n t s and 
araniaa i s ear iche l r e l a t i v e t o thar iaa , ait* 
rocks are generally s i s i l a r to t h e i r parert 
rocks in t h o r i i s and scaaiaa c o n t e s t . (aithl 

<93> 
L i s i t s i s , I .K . , tcadeay of Sc iences , l E S t i t a t e of 
Geology of are d e p o s i t s , Petrography, ^iner^Iogy, 
and ffeoc&eaistry, foscow, 1ZZZ 

for a of Occirrence of Qranisa ir. Iroind i n t e r s 
and Conditions of i t s frec ip icar ion as 702. 
Geocheaistry <i:8'">-<*9*. (1°«2) 

Ionization constants of artninn in agaean^ 
so la t ia i , were asad t o e s t i s a t e the for as iv 
which sraniaa occurs in groan* water, and *V> 
condit ions necessary for i t s p r e c i p i t a t i o n . 
I t was deterair.ed that in nocsal weakly Lj id , 
n e s t r a ! , and weakly alkal ine gro-jnd waters of 
di f feri^' . a inera l lzat ion c h a r a c t e r i s t i c s , 
araniaa occurs predoniamtly as vranyl d i - and 
tr icarbonate anions. The eh va laes ca lculated 
for various theoret ica l compositions in 
e q j i l i h r i o s vith s o l i d 102 ace in good 
agreeaent vith appropriate hvdrogeochenical 
data. The Eh value at the beginning of the 
prec ip i ta t ion of terravalent i ran I us fros 
ground waters ranges fros sppraxisa-e ly 4 .0 to 
- 0 . 2 v depending on the concentration of 
uranlas In the s o l u t i o n , the aagnltude and 
character o ' the s a l t s in the water, i t s pK, 
and the concentration of the fCO)- ion . The 
coapos i ton , tasnerature. Eh, ?K, and d t t l 
uranlu* content are given for 11 gronnd 
waters, (lath) (JUT) 
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G»0CBESI5T?Y 

L i s i t s i n . a- s . . Academy of Sciences , Ins t i tu te of 
Jeology ot Ore Deposi ts , Petrography, mineralogy 
and Geochemistry. Moscow, 3SSE 

tr«ai>iB Contest of Oxidixisg petroleaas. 
•^ocheaistry 7 = ?6I-T6S. (I960J 

Traaiaa i t deposi ts related to a l tered 
petrol?** i s int imately associated wit.i 
strongly oxidized oceanic sabstacces o i the 
petrolee* s e c i e s - asphal ts , a spha i t i t e s , and 
pyrobitnxeas. The parpose of t h i s stady was 
: J deteraice the d i s tr ibut ion of uranium in 
petroleu* bitaaens a t the i n i t i a l stage of 
t'aeir ox idat ias when, they ace transformed fro* 
l ight p e t r o l e i s s Ion in tars and paraffins ta 
hear?, tar-r ich o i l s acproecaiag maltha in 
physical propert ies . Petroleums of dif ferent 
e x p o s i t i o n s fron Palecget* depos i ts in the 
fergana basin were used in t h i s inves t iga t ion . 
The r e s u l t s of the invest igat ion establ ished 
a c lear r e l a t i o n s h i p between the i r a c i a l 
contest in petroleaa and i t s s p e c i f i c gravity , 
with sharp increases in uraniaa content as the 
s p e c i f i c gravi ty of the pet ro lee as increased, 
a i t h the increase of s p e c i f i c gravity of 
netroleua, the concentration of uranium in the 
ash also increases , reaching tenths of one 
percent i s the heavier v a r i e t i e s . The 
tendency towards increase in concentration of 
iiraaian with increase in the ash content of 
?-«trole»» i s a l so not i ceab le , although weaker. 
This re lat ionship and increase in ursniun 
concentration in ^sh with increasing spec i f i c 
gravity a: c » t r i k i « indicate that uranius 
iccuaulates in oxidizing petroleaa nore 
intens ive ly than in i t £ i n i t i a l inorganic 
casponents. The re la t ionship between uranina 
e « t « t in the ash and the t o t a l ash content 
l - petroleus i s note coaplex. In weakly 
acidized p e t r o l e u i s , there i s a noticeable 
decrease ia uranius concentration .r. the ash 
with increase ir. the ash content. In the xore 
strongly o x i i i z e d petroleums, r.o such 
regulari ty i s observed, Relatively stror.jly 
jx id i ted heavy petrclena with a high 
c - a c e a t n t i o n of tar-asphaltece compj..-:nts i s 
capable of ex tract ing crania* fro* water of 
different composition with large or sna i l 
-irir.il>* concentrat ions . Light petroleums with 
l e s s tar are pract i ca l ly incapable of t h i s . 
The r e s u l t s of th i s i n m s t i i a t i o n lead to the 
conclusion that the aain enrichment of 
petroleuas in »ca-.iux cccurs during oxi lat ion 
jnder the action of i n f i l t r a t i n g ground water. 
The ctpicitj of petroleum far ex tract ir.j 
Iranian froe ground waters increases with 
increase ir. the degree of the ir oxidation. 
The o x i i i z i n g petroleuas inhibit aigratian of 
t irej ius in ground water, not only indirect ly 
by creating as appropriate environnent, bat 
a l s o by d irec t ex trac t ion af i t fron the 
waters. (.'STJ 

<«5> 
Lovborg, L., R. wollenberg, Poal Sorensen, and J. 
Hansen, Danish atonic Energy Coaaisslon, 
Boskilde, Senaark; Copenhagen flnlveraity. 
I n s t i t u t e of Petrology, Copenhagen, Oenaark; 
University of Cal i fornia , Lawrence Berkeley 
Laboratory, Berkeley, c\ 

riald seterainat ion of Traniu* and Thoriu* by 
4a*aa-*ay Spectronetry, ?«*apllfied by 
*«43<irea«nts in the Il iaaossaq Alkaline 
Intrusion, louth ireonland. feonoatc <\»oltii 
Mil**-3<U. <t<»T1) 

Geaia-cay spectronetry in the f ie ld was used 
in connection with an intensive study of the 
ibjr.dance and d is tr ibut ion of uraniu* and 
thoci'in tr. yi>z»\ kal in* rocks of th* ' l i n u i r , i j 
tr.tru-.ior. of ninth <;r»*n lor'.. Uranium *r.d 

thoriui were deternined fro* counts 
accumulated in the 1.76 and 2-52 Set in terva l s 
of a portable gamaa-ray spectrometer. 
Calibrations for utaniur and thorioa were 
achieved by us» of large concrete standards of 
known radioelenent con t e a t , and having a 
gasna-ray aass absorption nearly egaai t o that 
of the rock to be measured. The accuracy of 
the f i e ld ganna-ray spectrometer, depending on 
standard errors associated with ca l ibrat ion 
equations, was about 2.5 percent Cot thocinn 
aad ranged fro* 2.5 to 7.5 percent for 
uranium, a s Th/o varied fcoa 1 to S. The 
intensive measurements were n i e on several 
types of Bepheiiue Syenites and Sabbros. 
Distinct contrasts between uranism aad thorium 
contents of the di f ferent rock types within 
s ingle areas were noted. High acanium and 
thoriai contents in the f iae-grained a e g i r i c e 
Sepaeline Syenites contrasted with 
s ign i f i cant ly lower values in median-grained 
aer ir i se Sepheliae s y e n i t e s , s i a i l a r 
contrasts between aassive l u j a v i r i t i z e d 
gabbro, sheared fo l ia ted gabbro, and sheared 
iujavr i t ized gabbro were a l s o observed. (JRT) 

<96> 
Ludvig, K. B-, C.B. Jaeser, aad J. T. Bash, OSSS, 
Pecver, CO 

(Iranian-Lead Ages of Oraniui Ores Pros the 
Sidnite nine, Washington. Proceedings of the 
Joint Annual Meeting of the Geological 
Association of Canada, the Sineralogical 
Association of Canada, and the Seological Society 
of Aaerica, Toronto, Ontario, October 23-26, 
IVB. The Geological Society of Aeeric«, 
Boulder, col >rado, (p. MB), 531 pp. (197i?) 

The l i i n i t e s ine , located in eastern 
Washington, i s one of the few producing 
hard-rock uraniun deposits in the United 
s t a t e s . The ores are local ized in p h y l l i t e s 
and c a l c - s i l i c a t e s of the precaabriau Togo 
yornation, neac the contact with a g r a n i t i c 
pluton that y i e lds zircon tJ-Th-Pb ages of 
approximately 7fi B i l l i o n years. Eight 
high-grade, approximately 500 gran, unoxidizei 
ore s a i p l e s from d r i l l - c o r e and l i n e exposures 
yielded °b 207/o 235 ages on the narrow range 
of 50 to 52 n i l l i o n years and define a Pb 
207/u 235 isochron age of 51 plus or ainus 
• i l l i o n years. This age co inc ides with that 
of the Sanpoil Volcanic, which unconforaably 
ovecl ie the pluton near the l i n e , and of 
associated dikes that cut ore. A 
fissior.-track age of 69 «inus or plus 6 
• i l l ior . years or. apat i t e fro* the gran i t i c 
platon in the air.e has not been reset and 
requires that the immediate area not have been 
heated t o lore than about 153 degrees Z for a 
long ( l e s s than 1 B i l l ion years) period of 
t i * e . These data are cons is tent with 
pervasive redistr ibut ion of acanium into ore 
zones froa an e a r l i e r protore by supergene 
f lu ids , possibly with theraal of hydro l o g i c 
influence of overlying volcanic rocks. Pb 
206/3 23H ages are lower and aore scattered 
than the pb 207/rj 21S ages, and both type* of 
ages ace markedly scattered for vary aaa l l 
( l e ss than 1 »V saaples . These systematica 
ref lect migration of botk radiogenic Pb and 
radioactive daughters of 0 239, but indicate 
that the Pb migration i s l arge ly re s t r i c t ed to 
scales of less than 19 c*. The ore ainerala 
ar« interaixed uraoinite and coff in* te , vith 
the ca f f in i t e occurring soeevhat later in the 
purager.tic sequence. Both ora ainerala 
contain vewy high concentration* of camion Pb 
(<tr. much as 655 ppa| , which hay re la te to the 
unusually low deqre* of radiagenlc-Ph 
i lgrat ion in these ores . (Auth) 
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Lsdwig. X . 5 . . and J.S. S t eck l e s s , ( S S , Beaver, C3 

<Tteaise-Leed isotope Sys teaat i c s and apparent 
tges of Ziccoas aad Other a iaeca l s ia Precaabriaa 
^ t a a i t i c Socks, »rasite s c e a t e i a s , ffyoeiag. 
Coatribatioas to s iaereloey and Petrology 
65:2B1-25B. (ITOl 

Ziccoa smites froa the two aaia types of 
grani te i a the " m a t t e Eoeateins . Byo*i-g , 
y ie lded coecordie- iatencept ages of 2.6B0 p i e s 
oc alas*. 20 a l l l i o a years far a red f o l i a t e d 
grani te (graaite of loag Creak Soentaie) aad 
259S plas oc a i sa s BO n i l l i o a years for tke 
sack larger Bass of gr<eaite of I rak i s a oa t . 
Those ages are s t a t i s t i c a l l y d i s t i n c t t»0 p l a s 
or Bines 20 a i l l i o a fears di f ferencel aad are 
cons i s tent with observed cheaica l aad text s e a l 
d i f f erences . Froa the B-pb—lsotope data 
presented ia t k l s paper, a p l a a s i b l e h i s tory 
for the Sranite novate ins i s as f o l l o a s : |H 
Tatrasioc of the grea i t e of Long Creek 
novatein 2,6*0 plas or a iaas 20 a . y . ago i a t o 
a s a i t e of rocks that had beea eetsBocphosed 
2,860 a .y . ago: (21 Ie tces ioa of a each 
greater aass tl grani te of Laskim Eoae 25«S 
plas or a i e a s ao a-y. ego; | 3 | Beetecic oc 
l a t e - s t a g e ae tasoea t i s s a l t e c a t i o a of roses 
within t h i s granite short ly a f t er i a t ras ioa of 
the granite of Lankin Boa*; (*| Ia tras ioa of 
diabase dikes; (S) a therea! ereat between 
1,350 aad 2,250 s . y . ago which ceased a ga i e 
of radiogenic Pb by K-feldspars and l o s s of 
radiogenic lead f tos epidotes aad a p a t i t e s ; 
and («) Uplif t aad ecos ios re lated to Laraaide 
t ec ton ics 50-100 a .y . ago, ahich reset ted i t 
the l o s s of radiogeaic lead by z i rcon , 
araaothori te , aad a p a t i t e , aad a l o s s by 
ep ldot* and whole rock s y s t e m . (J»ri 

L e t t s , S - 3 . , aad T.C. Riaeyewa, acadeay of 
Sc iences , Ins t i tu te of the Physics of the Eartk, 
Soscow, 0SS1 

Iranian and Thorisa in Siberian t i a b e r l i t e s . 
Seocheaistcy lateraat ional 11-12:1218-1281. 
(197a, October) 

Iranian and thoriaa contents of 10 s t a p l e s of 
diaaond-bearing and nondltnoad-t earing 
k l a b e r l i t e s were analysed. Breaisa aas 
deteralned by the lea I ne scene* aethod aad 
thoriaa aas deteraiaed by spectrophotoaetcy. 
althoegb k iaber l i t e s are o l iv ine-beariag 
i l t r a e a f i c rocks, t h e i r thoriaa aad araaioa 
contents are aany t i a e s higher than in the 
other a l t rasa f i c tad aaf ic rocks , t e i a g 
cosparable to grani tes i a the coateat of these 
e l e a e n t s . The high Th/V r . t i o ia k i a b e r l i t e s 
d i s t i n g s i s b e s thea froa a l l other rocks. The 
average Th/0 ra t io for the dlasoadlferoas 
k i a b e r l i t e s and the noadiaaondifeross 
k i a b e r l i t e s stadied was 5.6 aad 7 . 0 , 
r e s p e c t i v e l y . The c h a r a c t e r i s t i c a l l y high 
radloeleaeBt contents of k i a b e r l i t e s and t h e i r 
anoaaloes Th/u r a t i o s can be ased ia 
prospecting for k laber l i t e bodies . (JRT) 

lyoes . VSCS. Washington. ?r 

D i s t r ibe t io s of Thoriea aad I r a i i i e in Three 
Early ?al«-oxoic » l e t o e i c Sec ie s of sew Saapskic*. 
BSCS Se l l * t in l t*«-F; a> pp. (I 0 **) 

Chenicel acac ias aad thoti<ts la ta were 
deteraiaed for the ca l^ -a lka l i s e 3 i ;hl*tdccoft 
( late ardovic iaa i , Olive-riea ( f i l d l * >c Late 
3>evoeianl aac Sew Saapsaire Itate Devaaixa) 
Platonic S e r i e s . Tea cock speciseas were 
chea ica l ly aad aodally analyzed aad the ir 
coast i ta*3t a inera i s aaa lyze l cheaical ly for 
araaiaa aad thor ies aad spectrocheeical lv for 
Biter <eieeeats. I l l s e c i e s showed aocaal 
r a d i o a c t i v i t i e s , with progcessive increases i s 
araaite aad tfcociea with increased cos.teat, of 
f e l s i c a i a e r a l s , and so sacked trends *ad Ti/"J 
r a t i o s . Bighlandccoft cocks showed a range of 
2-4-5-0 pps acaaias ted 19 .6 - te . S ppa tkoriaa; 
Oliweciaa cocks had 0.6-15. • ppa arasiea aad 
2 - ? - 5 T ppa thor ias ; few Saapshire rocks show** 
1.5-3* ppa acacias and 2.«-2*.S ppa -hoc iea . 
Pegeat i t e s have abaocaally low tkoc i s* to 
scaniaa r a t i o s , aac a p l i t e s have high bat 
variable acaaias asd thoc i sa cor t e n t s , s i gn 
•caaiaa aad tkociaa o s t e a t s accoapaaied high 
Si02 aad 123 aad low cao ecateats ic tne 
rocks . The SigklaBdcraft aad o l iver ian 
S e r i e s , both of which are r e i i o s t l l y 
aetaa«tphoseS, had a s each as 61 percent of 
the acaaiaa aad ~"i percent of the t^sciaa t - l i 
by sphene and ep idote . Sots s i c s r a l s were 
absent or care ia the higher teaperatare 
acaetaaorphosei Sew aaapshire S e c i e s , i t which 
oonazite and ( e a o t i a e are charac ter i s t i c 
a c c e s s a r i e s , and i c ahich aost of the iraniaa 
and thor ias was dispersed i a the a*jar 
s i l i c a t e s . Zncichseat of the p lataaic rez.idaa 
i t e l e a e s t s rejected by early c r y s t a l l i z e d 
s i l i c a t e s appears t o be the s iap ie s t and best 
explanation of the araaiaa aad tho:i«a 
d i s t r i b e t i o a patterns s ee s i s these rocks. 
|J8T| 

<100> 
Satsraya, S . S . , aed L . t . Kodiaa, V.I . Teraadskii 
I n s t i t a t e of Seocheaistry and analyt ica l 
c h e s i s t r y , -loscow, 9SS> 

Irooat ic Soaoaecs of Ligin in Ligni tes aad Treir 
Possible Pole ia the Coaceatratioa of Oraaiaa, 
Ceraaaiaa, and Ttnadiaa. CeocSeaisiry *:38*'»01. 
{1*3» 

Saaples of wood that had been bsri 'd i a peat 
for 500 to 1000 years and Tertiary l i g n i t e s 
vera s tvdied asiag e t a a s o l y s i s , paper 
chrosatography, and e l t r a v i o l e t 
spectrophotoaetry. Caaatitative 
deters inat ioas vere aade of the content of 
v a n i l l i n and vaa i l loy lae thy lketoae la wood in 
varioas s tages of 4ecoepo»i*.lon, aad ia the 
l i g n l a aad hosic ac ids estracted froa the 
saap las . Lignin aadergoes profoaad chaages 
after b u r i a l . The process of a l t erat ion ' s 
accoapanlad by the p a r t i a l des tcsc t ion of the 
polyaeric s traetare of l l g a l a aad the 
l iberat ioB of phenyl propane sonosers. These 
Bonoaers for basic a c i d s , and serve as the 
basis of condensed s t rac tares that are caased 
by the addit ional bondiag betveea the carbon 
atoas of propane chains , ?era*ni«a, a rani an, 
and venadios accaaalate aost i a t eas tve ly in 
l i g n i t e s in the e a r l y s tages of deconposition 
of wood by reaction with act ive jroups of 
aroaatic l ign in s t ruc tures . Then these 
s t rac t sre* bacoae condeased l a t e r , they hold 
the trace aetata Bach sore f i r a l y bat do not 
accaaalate aora a e t e l s . (lath) (jari 
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<I81> 
B i l l a r * . E.T. J r . , OSes. Vaskiagtoc. DC 

betere iaat ion of Braaiaa sad Thoriee 055$ 
Standard Bocks ty tk* belayed Beetroa Techaige*. 
1SCS Profess ioeal Paper 8*0, ( j 3 . 6 1 - 6 5 | , 1*2 pp. 
C»97*> 

Braaiea aad tboctaa eere determined i a 12 BSSS 
standard corks br t e e delayed acatroa 
techaigee . Deplicatcs froa tkree b o t t l e s of 
aack standard tacks act* analyzed i a readoa 
order. Tkc averages are; aS»-1 . 2.OS ppo B 
aa« 5.37 poa Tk; BCP-I. 1-81 ppa B U i 5 .2* 
ppa Tk; BeT0-1. O.SO B aad 0-«0 Tb; 6 - 2 , 2.15 
•pa B aa4 2«.0 ppa Tk: ,SP-%. 2.56 ppa B aa# 
106.9 ppa tk ; H C - 1 , 2.82 ppa B end 12.2 poa 
Tk; QLO-1, 2.01 ppa B aad 3.2» ppa Tk; BCE-1, 
5.95 poa B am* 13.1 ppa Tk; SCO-1, 3 .15 ppe B 
and 9.52 ppa Tk; SBC-1. 3.12 ppa B and 11.« 
ppa Tk; S S t - 1 . 5.60 ppa B and 7.66 ppa Tk; ead 
STS-1, 9 .10 ppa B aad 26.6 ppa Tk. Tkc 
tho t i ee aad craniea c o e t e a t s of tbc b o t t l e s of 
saap le s . except SCO-1, aar be accepted a s 
kosogeaeoes a t P ( 0 - * ' l - Tke a r u i e e content 
of SCO-l a«7 be declared heteroaeaeo** a t F 
| 0 . 9 5 | or accepted as hoaogeaeoas at P" f 0 . 9 S | . 
(hath) 

<102> 
S i t c h e l l B . S . . '.. Z e n t i l l i , a s i S.». Taylor, 
Caaada eco log i ca l Sarvey, Ottawa, Qatario, 
Caaala; Dalkoasie l a i v e r s i t y , 9eparta«-» of 
GeoUiey, Halifax, Jove Scot ia , Cauda 

Dis tr ibat ioa of Irtnian in an kc t ive Ceotheraal 
area in the Azores, Geological Server of Canada 
Paper 7"»-nl , Report of a c t i v i t i e s . Pact B, Jpp. 
137-13"), 353 pp. ( 1 V » | 

Seventy-tvo s tap les taken froa a 9*1 a 
borehole on tke i s l a a l of Saa Kigvel, i zores 
*ere aaalyzed b» tke f i s s i o n tract aetkod for 
koaogesized ekole-rock acaaina coacentratioa. 
Traaiaa var ia t ions thrcsgh a s ing le f l o * enit 
•ere a lso invest igated » i th a farther 1* 
•hole-cock ^-analyses and d i s t r i t a t i o e s within 
several porpkyritic b a s a l t i c an i t s acre 
aepped. Tke average o coaceatratioa i a b a s l t s 
was found to be 1.33 pea, s l i g h t l y higher ia 
coarse f lo»s ('. 5"» ppa) aad breccia ted 
portions of f l o»s (1 .5 } pps). Pillow basa l t s 
contain as average of i. 12 ppa 0, and 
trachytes average evee higher (*.7P ppa). 
These concentrat ions , which are an order of 
aagni ta i* greater than those of oceanic 
t a o l e i i t e s (0 . M-3. 29 f s s | or Sereade basa l t s 
(9 .1* ppa), say be dee t o the a l k s l i c aatara 
of the Azores basalts er to hydrottereal 
ea t i cbaeat . The r e l a t i v e l y high 3 
eonces tcat ioas foand a t f lo* roaadaries are 
believed dae to s i g r e t i a g kydrotheraai f l a i d s , 
•bother by Introduction of B t o the sys tea or 
by i t s red i s tr ibut ion . There Is evidence that 
o i s strongly concentrated by weathering in 
tb* oxidized tops of sst iaerlal flows (5.51 ppa 
average). (UK) 

<103> 
Booce, S .C . , and B.C. Lavary, Exxoa B iaere l s 
Coapaay, albaeaece.ee, BB; Bxzoa S iaera l s :oapaay, 
•oas toa , TX 

Bacaitad* aad Var iab i l i ty of B i s e e e i l i b r i a e *a 
Saa tatonio f a l l a y Braaiaa Deposit, Valencia 
Coaety, Be* Bezico. I I PC a a l l e t i a 63 (a) : 691-692-
11979. k p t i i l 

Tk* saa aatoaio ' a l l e y deposit i s a f lay-lying; 
tabeler body of araaiaa a l e e r a l i z a t i o a ia tke 
• e s taa ter Casyoa Baa bar of the Borxisoa 
Poraatioa. Tfce depos i t i s e loeaata 
aortkvest - soatkeast , i s appcoziaately 1.6 ka 
loaf aad 0 .3 ka a i d * , aad averaees froa 2 t o a 
a i a th i ckaes s . Tbc "tread-type" deposit bas 
a cbca ica l iy cedaced aiaeraloay aad occars 
belov tbc vater t a b i c Tb* averace 
d i s c o a i l i b r i a a fac tor for t b * depos i t shoos a 
• perceat earickacat i a ckcaical sraa iaa . 
Tariatioas occac tbroaahoat tkc d e p o s i t , 
koeever, a i th tbc aortbeastcra ede* beiaf 
ckea ica l ly excess ive by II perceet and tb* 
soatkvestcra e d j * beiaa ckeaica l ly d e f i c i e n t . 
Tkrcc ore-reserve carrect ioa fac tors have been 
a s s i s e * * , oae t o each of three l o a s i t a d i a a l 
zones . Tk* as* of a a l t i p l e correct ioa factors 
• i l l o p t i a i z * a ine plaaaia* aad aras ica 
recovery, v e r t i c a l p r o f i l e s of rad ioaetr ic 
aad assay data throesk ore zaacs shoe 
dlsBcrs ios of ia*«bt*E isotopes asay fcoa 
sraaiaa coaccatra t ioas . Borizoatal data p . o t s 
sko* reaoval of daegktec i sotopes froa tke 
northeasters edge of tb* deposit aad f ixa t ion 
of daaghter i so topes i a tb* central aad 
soatbvestcra parts of tbc depos i t . Local l o s s 
of acacias i s a l s o sozsested i a ' * • c c s t r a l 
and soathaesteca parts of tke depos i t , t t i s 
hypothesized that recent groendaater f l o * froa 
east to vest kas r e d i s t r i b a t » l the i s o t o p i c 
spec i e s . This f l o v systea c»osei both tke 
loca l ver t i ca l a igrat ion -it daoghtcr i so topes 
and a l s o the transport of daeghter i so topes 
and araniaa ia tkc d irec t ion of tke hydrologic 
grad ie t t . these coec las ioas ace based vholly 
oc chea ica l aad aaaaa-e<|sivaleat acaaiaa 
assays. (lath) 

<10*> 
eabaraksatd, S . , P. Chasdkry, aad P. I . l a g i , 
• • c l e a r research Laboratory, ^ovaraaeat r o l l e g e , 
Lahore, Pakistan 

Ibso late Deteraiaation cf alanine o n c e n t r a t i o n 
in Pocks by Sa-taa-tay Spectroscopy. Kaclear 
"astraaents aad Setbods l a O : U 3 - l ) 5 . ( i a T 7 , 
Janoary) 

h nethod for the seasareaent of iicanias 
coRccntcation i s ore saap lc s i s presented. 
The °3 key gaaa* rays e a i t t e d by tke f i c s t 
decay prodect f t - 2 1 * are resolved osing a aO 
cabic c e n t i s c t e c S e ( U ) 4etr«etor . The 
a c t i v i t y dae to t h i s gaese c*r i s aeasered, 
?h-23* i s s e l e c t e d for aeasaceeent of i t s 
gaaaa a c t i v i t y k*c**s* i t i s ia e g n l l l b r i i a 
• Itk i t s parent aad t h i s d i r e c t l y leads to 
iaforaat ioa on tke qaencity of v-23* in '„k« 
saaple. (totk) 
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<I05> 
lerphy, !•-» • - n e l l e e e e r * . a . S t r i s o e e r . S. 
Boveea, S. r l e x s e r , aa< I . Cacalckael , laereace 
Berkeley laboratory. Earth Sciences Div i s ion , 
Berkeley. Ca 

Oraaisa fa a lka l ia* Bocks. 1SI-70M; 
•nnx-itom; u s pp. ci* 1**. »pcil» 

h l k a l i s e ieneoes cocks ara characterised by 
the prasaaca o f fe ldspathoids asd/or 
alkal l -pyroxeaes aad a t t a l i - a e p h i b o l e s . Tlas* 
rocks ara divided i a t o taw oca** c a t e g o r i e s : 
f1 | a i a s k i t i c rocks aed (2 | a e p a i t i c rocks. 
t a a i a s k i t i c rocks, t h e sea of the potassiaa 
aad s o t i a s coa taa t s i s l o s s thaa ta* alaaiaaa 
caatoat of ta* rock; i a e e p a i t i c rocks t h i s 
trees' i s reversed. Ia t k i s s tedy e e e l o a i c sad 
eaoche s t e a l c c i t a r i a oar* developed for t t e 
occarrasc* o f ecoaoaic araaioa depos i t s i s 
e l k a l i e e i a e e e e s . S ixty a i a * l o c a t i a a s bevies 
a l k a l i s * iaaeees rocks «*r* d i sc losed deriae a 
l i r e r e t a r e search- Th>« rocks vara eepheliae 
s y e a i t e s , a lka l iaa era s i t e s , a s * carboaat i tcs . 
a raakiaa systea i d e a t i f i e d taa of vke s i t e s 
a s t a* aost l i k e l y t o have araaiaa resoerce 
p o t e n t i a l , i n t ) 

<io«> 
•aaaseve, a . , aas 1. Sak i ta , CakesheiB 
Oalversi ty , Bej iro , Teshisa-ka, Tokyo; Japaa 
atoaic Eeera/y Keseercb I a s t i t s t e , Badioisotope 
School, BockeaeeoBe, Baakfo-ka, Tokyo, Japaa 

Part i t i ea of Breaiaa aad tbor ioe betveea l e e i t e 
aed Boat l avas . Seocbiaica at Cosaockiaica acta 
J 2 i * f » - M l . f1v»B| 

Breaiea aaa taorisa coaceatrat ioes oere 
detereiaed i a pairs of s a s p l e s representing a 
l i o a l d aad a s o l i d phase safer poss ib le 
part i t ion e q a i l i b r i a , sack a s aroaadaass of -. 
vo lcaaic lava aad Ca-rich cliaopyroxene 
(aeaitoi c r y s t a l s separated froa i t . ta 
addi t ioa , the p e r t i t i o a of eraaiae aad tkociaa 
b«ta*ea Ca-rich cl ieopyroxeae fdiopsidel , 
orthopyrorea* aad o l i v i n e c o e z i s t i a a ia a 
per idot i ta ves deteraiaed. Proa tke data 
derived froa t h i s ezpar iaea t , i t «as foaad 
that Th aad D vera evriched i s cl iaopyrozeee 
(dlopside) by a factor o f 10 to 20 coopered 
• i t h ortbepyroseae ( e a s t a t i t e l i a the saae 
par idot i te saaples . Oa a b a s i s of ionic 
s s b s t i t e t i o a , the eariehaeat of thoriaa aad 
araaiaa coald be accoaated for by the 
s a b s t i t a t i o a of Ca»2 CO.** tcastroast by Th«a 
(1.0* aaastroas) aad o»s (1.01 anestroBs) 
l o a s . Th/V rat ios were areatar ia tae 
oroaadaess thaa in the a a e i t e pbeaocryst of 
the lava. (JBT) 

Baeaov, ; . » . , scadeay o f Sc iences , T . I . 
Teraadskii I a s t i t a t e of teocheais try aad 
aaa ly t i ca l chee i s t ry , Sosco*. OSSS 

Soae Phviiocheaical Character is t ics of the 
Behavior of Braaiaa ta lydrotherse l S o l a t i o a s . 
Ceocheaistry 2:i2T-taT. ( l « 6 l | 

Tke c h a r a c t e r i s t i c s of pitchblende pareeeeeses 
are r e v l e v e l , leadiaa t o the coac las ioa that 
carbon d iox ide , f l a o r i a e , s a l f a r . c h l a c i a e , 
aad soae fora of s i l i c a vara iaportaat 
coapaoeats of araaiee-beariea by dcot boreal 
s o l a t i o a s . tea s e l a t l o a s cee ld aot have been 
strongly ac id , aad the tesperatares aer* i s 
the rase* of 25 t o 300 dearees C at pressares 
o f l e s s thaa 1000 ataaspheres. rh* s t sdy of 
the physicochaaical c h a r a c t e r i s t i c s of the 
behavior of araaiaa i a sach sys teas shoved 
that acaaiaa coald be traaspactel i a th* fora 
of coapl icated coeplez i a a s , aaoea vhich 
coeplex carboaat* aad f looride ioas are the 
eas t probable Best araaiaa i s probably 
traasported ia the hexavaleat fora a s 
coaplexes , aad i s deposited (aad redacedl vkea 
the coaplaxas are destroyed. The f a c t o r s 
caasiae deposit ioa of pitchbleade are 
considered i s d e t a i l i n the a r t i c l e , 
(lath) ( J s n 

<10«> 
Baaaov, 6 . S . , and o .P. Biroaova, ? . I . vereadski i 
l a s t i t a t e « f Geocheaistry aad analyt ica l 
Chesistry , aescov, OSS? 

OxidatioB-tedectioe Eoai l ibriaa i s the Systea 
Oreaiaa-Iroa ia a Carbonate Enviroeaeet aad i t s 
S ien i f i caace to Seocheaistry. Seocheoistry 
3 : 2 » » - » 3 . | 1 H 0 | 

Onder cer ta in c o e d i t i o a s , i t i s probable that 
iron v i l l have a r eg alar e f f e c t oa the valence 
s t a t e of araa.aa aad, t h a i , on i t s a i g r a t i o a 
ia the cros t of th-: cart*. Ta aa acid 
enviroaaeet , ia th-- absence of ao t i ceab le 
coeplex foraat ion. the e a e i l i b r i a a i a the 
sys tea : 002*2 • 2Fe»2 • • »• « 0»a • 2fe»3 • 
2B20 i s sttons' .r s t i d e d t o the s ide of 
oxidat ion of eraaiaa aad red ic t iaa of i r o n . 
Ir aa a lkal ine eediaa, bovewr , the araaiaa 
an . iroa are present a s ay&roxidcs and the 
e c s i l l t r i a s i s shi f ted to the s ide of 
redaction of acaniaa and oxidat ioa of i r o a . 
for e i a a p l e , ia a carbonate S3 l e t ion ia 
e q a i l i b r i a s v i th prec ip i ta te coata ia iae oxides 
and carbonates ai t r i v s l c n t and bivalent i roa , 
a laos t a l l eraaiaa v i l l be preseat in the 
hexeveleat s t a t e . Since i t i s kaove that any 
araaiaa depos i ts vere foraed froa carbonate 
hydrotkeraal s o l a t i o a s , interaction of the 
•raaiaa-bearia? carbo&at* so la t ion aad rocks 
coatainiaa heaat l te vaald r e s a l t la hexavaleat 
eraaiaa i a the ores beeaase no iaa>rtaat 
coaceatrat ioas of te travaleat araaiaa coald 
fora. Carbonate s c l a t l o a passiBa tbroaah 
rocks containing heaatice aad araaiaa aay 
beeoae ear ichel ia ataaioa aot aoly by 
extract la? nexavaieat araaiaa, bat by 
ox id l z ia? the tetravalent fo:a to the 
hexavalent s t a t e . Soch react ions aay a l s o 
occar la the oce-beaclna xonas t k e a s e l v e s . ia 
increase i s the concentration of carbonate 
ions aay le td to the oxidation and s o l a t i o n of 
already precipitated pitchblende and a 
decrease, to the precipi tat ion of a02. 
•edepos l t ion and even lapoveclshsant of 
aranloa ores any be <p versed by the curb or. 
dioxide realae . (J<T) 
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•Cens-hel . S . 5 . . C - * . B a a k e r . aad C . » . S a s h . KSCS, 
• *s i iagrc3 , 2C: TS'SS. 9enver» TO 
Correlation jf (traaita. T i o r i i i . tzi Potassias 
• i th l e r o r a i i o e e t i v i t y ia t s e Seree area, 
v i c t i s i a - »coso«ic Teologr 6« (2! : Jo2-31*. 
. • • • » . Tare*) 

la eke 3«ree area, T i r g i c i s , a small gaxrtz 
aoazoeite e l e to s icti«4)es c k l o r i t e - e c t i a o l i t e 
schis t aad i s overlapped by Coastal ?laia ser * 
aad cravel i e p o s i t s . a detai led 
aerotadioact iv i ty snrvcy »< tke acca skovs 
aaastsall? high rad ioac t iv i ty (1,1S0 
coeetsSsecoBd) over the gnartz sonzoe i te . » 
to ta l of 22 anfer saaples were taken across 
a l l forvatioas to a depth of 2 t o • f e e t , and 
radioeleaent o c c e a t c e t i a B S were detecaiaed 4 ; 
gaana-ray spec trose try . Tier* i s a ^eaeral 
d irect correlat ion oC riga rad ioac t iv i ty v i w 
increase is. radioeleaest concentrations, 
•baafaeces of arasiaa and par t i ca l er ly tkoriaa 
in the m » t t i aoaxoaita are two a ad tare* 
t i a e s the average for rocks of t h i s type. Tfce 
sajcr coatr i ra t ioas t o t e e aeroradioact ivi ty 
intens i ty froa tke platoa are froa araaiaa aad 
i t s fasgfcter products, altkovgk a l l 
ra l ioe i eaea t5 e v i t aeasarable radiat ioa . 
(lath) <JS?» 

<IIJ> 
s i s t i a a r a , S . , Caiversity c l Ssika Prefectar*. 
^ea-trta^it of Jeo l jg i ca l Scieaces , Sakai, Osaka, 
Japaa 

? i seg« i i ibr i«n of t!w 3-23" Series io geceat 
Tolcaaic Socks, tarth i i ! Plaaetacy Science 
l e t t e r s •:2-»!-30J. {la^Oj 

<ttZ> 
Ikoao. I . T . . a=d J . S . •oskalt , ISIS. Jeaver, CO 

-Toarestritioas of 3-23?, 
•re givea for receat »<sl 
vario*:, tegioas . Siseoa 
I I K ; ^-23* s e r i e s i s in 
- h » n c * I f rac t ioBt t ioas 
s a g a t t i c processes. Tie 
"» greater thaa or l e s s 
i s ob.*»rved in Sawaii , t 
la oc«*cic and is land ar 
The patter'. Th l e s s than 
Caacasas, Rascaatka, aad 
volcanic regions, (aa 

Th-231, aad 5a-22< 
caaic rocks froa 
i l i o r i a a afcserved 
terpreted ia teras of 
cccarriag dariag 

fract ioaat ioa pattern 
thaa 7h greater t iaa 3 
he i z o r e s , and Japaa 
c volcanic regions. 

1 i s seen ia tk« 
ItalT for coat iaental 

< l t t > 
atskiaara, S . , i f i t o ffaiaarsity, 
Sartk Scieac«, Kyoto, Japaa 

s s t i t a t e of 

Part i t ioa of Iranloa Setaeea P e n l o c i t e foJalcs 
aaj Sost Basal t . Ckesical <".«ologT 10:2U-22T. 

Coateats of araaiaa in a iaera l f rac t ioas froa 
soae basic rocks aad p a r i i o t i t e aodalas ware 
aeaaarad- ?ke peridot i t e nodalas rangel i s 
araaiaa coateat betae*a a.8 « 10(E-2) to 8.2 x 
19 (E-)) ppa. Oraaioa coataat ia tke o l i r i a e s 
raagad betaeaa * .8 I 10(E-2) to 1.2 x 10(E*I) 
ppa. Thes* valve* r e f l e c t tka ckeaieal 
fract ionat ion tkat occorrad i a tke aagaati; 
processes . (Aatk| 

» l e a i - I s o t a p e k^e aa4 »-?b S i s o r d a a c e ?f 
rrecaabrias Sae i ss froa Sraaite ~3*zlii.as, 
Eyoaiaq. 9SHS Prafessioaal Paper •30-C. 
Ceoloeical Sacaey 3esearck l » » i . |pp. Clia-CITTJ, 
281 pp. l i m 

Lead i s o t o n i c coapos i t ioa aal coaceatra t io t ia 
s i s para^aeisses , a g r a a i t i c ; e e i s s , aad t»o 
g r a n i t e s froa tke Sraaite i a u t t i a s were 
deternined on akole-cock saas l e s aad sevea 
assoc iated r e l i s p a r s . i t a t i a a a e l tko t ia s 
c o a t e a t s were a i so deteraiae* for tke wkole 
rock aed three of the feldspar saap les . Tke 
?o 23"Vyb 20* aersas Pb 29</?!> 2J« ia ta froa 
tke akole rock saaples yielded a date >f 2,*53 
p i e s or aiaas 129 a i l l i o a years for tke 
^ a e i s s . Tkis date was in e i c e l l e n t ajreemeat 
• i t k a 2*>/Sc date 3f 2,«S} pies or a ieas 90 
B i l l i on yeari o t ta iaed previoasly and i t say 
indicate tke t i n e of aetaaorpkisa of t h e s e 
rocks. Tke ac i t i aa - tbor iaa incorpirat i sn ieta 
tke c r a s t a l s y s t e s was probably a 
conteapocaneoas occarreace. Becaase tke 
c r y s t a l l i z a t i o n of nassiwc k i o t i t e a r a e i t e 
probably occarred son* 2,Taa a i l l i i a years 
ago, tke aae i ss casBot be regarded as 
oogenet ic aitk tke g r a a i t e . lead-araninn and 
lead-tkociaa re la t ions skow narked diszorda&ce 
aad caaaot be osed t o c a l c a l a t e ages . In tke 
wkole-rock saaples , araaiaa l o s s seens t o bate 
predoain^ted daring tke Ceaozoic. (JST) 

<113> 
os i?o* , D . S . , aad S.S. Zharaview, Acadeay of 
Sciences , l a s t i t a t e of Vology »ai "eaphyncs , 
S i t e c i a s Div is iaa , fowosibirsic, 7SS> 

Oraaiaa aad Tkoriaa ia tke Izaevts Sacks 3i tke 
razbas. f;eockeaistry 2 (J) :»7»--H5. C"«5| 

The ex tros iae rocks 
characterized by re l 
d i s t r iba t ioa of araa 
Paleozoic traclryaade 
c o a t a i e , oa tke aaer 
1 3 . • ppa tkoriaa- T 
tower sesozo ir sasal 
coataie 2.44 ppe ara 
aad oc the (izkaynya 
3.13 ppn araaiaa aad 
Ta/3 r a t i o ranjes fr 
tracayaadezites and 
tke vranias aad tkor 
la tke b a s a l t s , tke 
coacestrated ia tke 
•as a pos i t i ve corre 
tkoriaa aad these « 
correlated with Si02 
correlated »itk CaO 

of tke Kazbas are 
a t iae ly aa i fors 
iaa aad thor i sa . Ipper 
s i t e s aad trachybase l ts 
age, 3.77 ppa araaiaa aad 
he Th/tr ra t io i s 3 .6 . Tke 
t s oa the Ton' f iver 
nian and 9 .as ppn taor iaa . 
Tecs' aiver tkay contain 
13.20 ppa tkociaa. Ike 
• 3.» to « . 2 . In tke 

trackybasalts the bai>. of 
iaa IT held in i«i^_^ar«. 
araains «ad thoriaa i s 
glassy ae sos ta s i s . There 
lotion between araaiaa aad 
e a e t t s »*re p o s i t i v e l y 

aad K20 aad negat ive ly 
and ago. (JST) 
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<n*> 
Qssoed, J .K. , aa* J .B . Covert. Florida State 
Univers i ty , ecology Oepartaeat, T i t l t k t s m , PL 
The Theory t i l 0*ses of l a t e r a l BraaieB Isotopic 
Tariat ioas i a Bydxology. htoaic Eaergy I«» ie* 
1*(«): 621-0*9. (197(| 

The d i s s e ' v e d concentration of araniaa _ad the 
r e l a t i v e abaadaece of too eraaian i s o t o p e s , V 
23* • • ! V 2J«» vary •-»« a aide raage of 
v a l e e s i a aatarat aa ters . The concentration 
I s contro l l ed ae la ly by the radox potea t ia l of 
the eev iroeaeot aa<S bf C02- The aechanisa of 
i s r toae fract ionat ion i s thonght t o be 
ea tra iaeeat o f • 23* La the aqeeoos abase 
e i t h e r by s e l e c t i v e leechiag of the s o l i d 
phase or by d i r e c t r e c o i l o f the da abater 
n c l U t , Ioa exchange tecbaiaa.es and 
alpha-spectroaetcy per ai t the aeasereaeat of 
araaiaa a t coaceatrat ioas a s lea a s pp 
10{E»11) and the i s o t o n i c r a t i o to a f e* 
percent, l a ox id iz ing condit ions the araaiaa 
i so topes behave i a • cbea ica l ly s table 
conservat ive saaaer sach that separate 
grooadeater soorce* a a j have' i d e a t i f i a o l y 
d i f f e r e a t c h a r a c t e r i s t i c s aad aix laa voiaee 
c a l c u l a t i o n s eay be aaae. Other p o t e a t i a l 
o s e s of t h e s e i sotopes inclade radiometric 
dat ing , t rac ing of hydro logic s y s t e a s , ore 
prospecting aad earthgaake predict ion, (ksthl 

<115> 
Ostroa, S .E. , 5_E. Sopkiasv »-». Bhite , aad L.D. 
Rcvicfcer, I l l i a o i s ^eo lo j i ca l Snrvey, Orbana, IL 

Iranian ia I l l i a o i s Black Shales. I l l i a o i s 
ueo log ica l Sarvey Circalar 203; IS pp. {1955| 

175 saaples of dark gray ta black shale »ere 
takes froa ootcrops ia •» I l l i a o i s c o a a t i e s . 
The highest percent equivalent araniaa, 
deteraiaed by radioaetr ic assay , of my of the 
s a s p l e s was 0.17 (in S a l l a t i a Coanty). The 
araniaa oxide of 1$ of the saaples having the 
higher percent equivalent araaiaa ranged 
betveen .001 and . 0 1 * . The araaiaa oxide 
averaged .092 percent lover than the percent 
e-juivaleat a ranias for these IIS saap le s . 
Phosphatic nodules and bands foand ia 
r e l a t i v e l y s a a l l quant i t i e s in soae black 
shale gave a bigaer percent equivalent oration 
than the s h a l e s in vhich they occur- The 
aaxiaaa araniaa oxide content of the 
phosphatic a a t e r i a l s invest igated vas 1."*^ 
percent. Metal (5P»> 

<1K> 
Over s t r e e t . B.C., a.B. s h i t e , aad J . J . aacc. J r . . 
o s c s . Deever, CO 

oraaiaa-t ich Soeazites ia the United S ta te s . 
OSCS Professional Paper 700-D. Geological Sarvey 
Besearch 1970. (pp. D1(9-D175| . (1970) 

Braaiaa-rich aoaaz i tes i s the Baited S t a t e s 
(defined here as being 0.95 percent or aore 
0308) have been foaad only in pa. t s of the 
Inner Piedaoat province of forth aad Sooth 
Carolina. These aoeaz i tes are derived 
predosioaatly, i f s o t e n t i r e l y froa g r a n i t i c 
rocks and associated p e j a e t i t e s -hat raage in 
age froa Ocdovician to Peraiaa. Th» aost 
coaaon sources of these araaias-r ich aonazites 
are the s y s t e c t o a i c TOlaca ga ir tz Sooxjoi te of 
Ordoviciaa age aad the pos t - t ec ton ic 
Cherryvil le goartx Boazonite of s i s s i s s i p p i a n 
to Persian age. The l a t t e r i s the soarce of 
the aost araeiferoas aonsz i te kaoan in the 
United S ta tes ; 2 .3* percent 0338. The 
analyzed a o e a z i t e s . i a t h i s report are 
predoaiaaetly froa streaa p l a c e r s , and they 
cannot be related p o s i t i v e l y to t h e i r soarce 
rocks. (JBT) 

< i n > 
Pavshako-. » . * . . L.v. Kcalev, Te. B. aadersor., 
and I.G- Sayslova, all-Onion Seolog ica l Besearcb 
I n s t i t a t e . Leningrad, TSSJ 

X-Fay Ricroprobe Oata on the State of the 3-?b 
Systea in Oraaiaa Ores. Seocheaistcy 
International 12(2| :251-2S1. («?''5) 

3raaini te reta ins radiogenic l e a l in the 
absence of sopecinposed pcocesses , ev ident ly 
because the lead i s chenica l ly boand if. the 
l a t t i c e . Sadiogeaic lead ir. J C " . n » a inera l s 
of the c o f t i n i t e and braanerite type i s 
par t ia l l y lost by tiilision anl i s sorbed ty 
sulf ide a inera l s . ks a r e s a l t of t h i s , i t i s 
undesirable t o i s o l a t e aonoaineralic fract ions 
of these a inerals for isotope tge 
deters inat ions . (»athl 
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<H8> 
Pierce , a . P . , and J .S . Boshoit, J r . , OSGS, 
Denver, CO; BSSS, S i a a i , Ft 

Sadiatioa Deaage and Isotopic Diseqa i l ibr ia in 
Soee Vraains-BWariag asphalt i t e Sodeles in 
Back-Beef Doloa i tes , Cersfcad, Bew Rexico. BSGS 
Professional Paper B2e-D; eco log ica l Server 
Research 1961 - Short papers in the Geologic and 
Hydrologic S c i e a c e s , a r t i c l e s 293-«35, (pr. 
320-3231. (19611 

aras i feroas asphalt i t e nodales 
(asphalt ite—fil led vags) have been stadied in 
l a t e Peraian age aecine carboaate-evapocite 
rocks of the Tates and Sevea Sivec Formations 
froa the Bocky arroyo area eear Carlsbad, ae« 
Sexico . Distr ibut ion correlates v e i l with 
that of a spha l t i c sandstones which transgress 
the back-reef fac ie s changes of Capita a Peer 
and pr-Mbly served as channels tot 
a i a e r a l i z i a g s o l a t i o n s . They nay be 
responsible for abaoraally high 
r a d i o a c t i v i t i e s logged along the f lanks of the 
Delaware Basin north of Bocky trroyo. 1 
f eat are of the area i s the abrapt l a t e r a l 
change in l i tbo logy froa gypsaa, red sha le , 
and sandstone on the vest to t i t a a i n o a s aarine 
do loa i te on the e a s t . The fac i e s change 
occurs progressively eastward in yoeager 
formations, and has acted as an important 
geocheaical control on mineral ization, 
a spha l t i t e nodales near the f a c i e s contact are 
surrounded by pycite and aarcasi te; those a t 
greater d i s tances show only traces of s u l f i d e . 
Distribution of aspha l t i t e in the Eocky 
Arroyo area i s l o c a l l y controlled by 
fractares , bedding planes, s t y l o l i t « s , jnd 
f o s s i l a o l d s . <T content i s greatest near the 
center of the nodales. apparent ages basid on 
lead, lead i sotope , and uranioa analyses range 
froa 203 to 270 w ' l l i o n years depending on the 
process . Sadist ion daaage in the organic 
phase of the noddles suggests they were f laid 
for a r e l a t i v e l y long criod - probably daring 
th» f i r s t 13-20 percent of the ir ex i s tence , 
mineralizing sul fate so la t ions nay have 
migrated l a t e r a l l y through the sandstones frsa 
the evaporite f a c i e s , and ascended through 
fractares into the petrol i ferous back-reef 
do loa i t e . Distribution of 1 shows that i t 
could have b*en deposited gradually irros 
surrounding so la t ions ; th i s say account for 
the discordant i so top ic ages. 
Thermolominezcence and isotope lata indicate 3 
and daughter products have been lost to the 
surrounding doloaite during a t l e a s t recent 
h i s tory . Thermoluminescent halos surround the 
nodules, with an average width of 1.5 a s . 
• tth the exception of Th 230, tJ and He s e r i e s 
daughters are Impoverished in the nodule but 
enriched in the halo. This i s interpreted as 
indicat ing (a) geo log ica l ly resent n aigration 
into the surrounding reck or <t» steady 
migration of daughter products into the 
surrounding rock. (LICK) 

<119> 
»lace , J . T . , B.S.P. Delia v a l l e , and D.s. 
Brookins, Gulf Rlneral Resources Company, 
albugaerque, »»; University of Hew Hexlco, 
Albuquerque, "1 

"ineralogy and Geochemistry of nariano Lak« 
'Jranium Deposit , Smith Lake D i s t r i c t , Rev Hexico. 
»»»<; Bul le t in »>3(»):fi f t2. (19">9, April) 

The larlano Lake uranioa deposit ifc loca'ed on 
the west s ide of the Srlth Lake d l s t r i r t of 
the Grants a inerai b e l t , f l ineraltzation is 
re s t r i c t ed t o a basal arkosic sandstone of the 
*.roshy Basin "ember of the (Jurassic) lorrison 
foraat ion . This aandstonr, cal led the Poison 
Canyon sandstone (economic usage), connlnts of 

a sequence of paleochannels ia which 
a inera l i za t ion Ha£ been deposited i n a 
c o i l - t y p e tabnlar depos i t . This r o l l front i s 
d i rec t ly related t o an oxidation-reduction 
inter face . Cheaical ly, the deposit i s 
soaewhat di f ferent froa other Srants a i a e t a l 
be l t d e p o s i t s . Calciea aad C03 content are 
low, bat V, 9a, and S are r e l a t i v e l y abaudaat. 
Salfar foaad in pyrite i s a l so possibly 
associated with araaiaa s u l f a t e s . T i taa ias 
i s foaad a s a secondary ox ide , derived froa 
t i tanoaagnet ies of the or ig ina l ly deposited 
eineral asseablage. Bolybdeaaa, arsen ic , aad 
other t race e l e a e a t s show a regalar zoning 
across the depos i t , bat ceriaa i* s l i g h t l y 
depleted. The Lineralogy of the lariano Lake 
deposit inclades absadaat d i s sea ias ted pyr i te 
in Mineralized reduced areas and heaat i te in 
the oxidized barren areas. C a i c i t e , b a r i t e , 
gypsaa, atd j o c d i s i t e ace care. Clay 
aineralogy inclades kao l in i t e , c h l o r i t e , 
i l l i t e , aad aixed layer 
i i i i t e - a o n t e o r i i l o a i t e . Contrary t o what has 
been found in other deposi ts of the Sraats 
aineral b e l t , conation of the c lays i s 
reversed, with kao l in i te being nore abundant 
in the downdip reduced sediaents . The 
phenoaenoa i s thoeght to be the resu l t of 
backwash off the south-dipping flank of the 
Bariaao a n t i c l i n e . (lath) 

<120> 
Planan, I.I., Academy of Sciences, Institute of 
Geology and Geophysics, Siberian Division, 
Bovosibirsk, USSR 

(Iranian Content of the Op per Jurassic Black 
Fit a a moos Argillites of the Best Siberian Plate. 
Geochemistry International 8(6):8*S-S51. (1971) 

The ocaniua cor.teat in the Upper Jurassic 
black bituminous argillites of the Best 
Siberian plate was deterained froa gaaaa-ray 
logs taken froa aore than 209 wells drilled 
daring the exploration for petroleum and 
natural gas. The logs were analyzed 
quantitatively and the results were confiraed 
•̂y luminescence analysis for uraniua. The 
sediaentary beds studied were aainly dark-gray 
and black, slightly calcareous, platy 
argillites rich in organic aatter (up to 10 
percent). Abundance of pbosphatizzd fish 
reaains indicated the argillites had been 
deposited in a aarine basin. Sapropel derived 
froa plankton is the aajoc component of the 
organic natter. Pyrite was abundant in the 
argillites, occurring as aicroscopic globules 
and segregations. The relatively high 
radioactivity of the black argillites is 
aainly related to their uranioa content. The 
highest 'Iranian concentrations were found in 
the argillites with the highest content of 
organic aatter. The thoriua content ranged 
froa 5 to 10 ppa and there was alnost no 
increase in the black argillites. The content 
of aoM la, leachable uraniua in the argillites 
did not exceed 2 ppa, with the rest occurring 
in a relatively insoluble fora bound to 
organic aatter and pbosphatized fish reaains. 
according to the luminescence analysis, fish 
bones contained between 1000 and 3000 ppa 
uraniua and fish scales averaged 200 ppa 
uranium. The aranlua accumulated in the Mack 
argillites during their deposition as a result 
of abundance of organic natter In the 
sediments and conditions favorable for the 
precipitation of uranlus froa the water. 
Reducing conditions created by the generation 
of hydrogen sulfide in the deeper part of the 
ha.'sin played an iaportant role in the 
precipitation of uranlua from the sea water. 
(.T«T) 
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<121> 
Plcaaa. I . I . . acedeny of Sciences, Institute of 
ecology and Geophysics, Siberiaa Division, 
Bovesibirsfc, OSSR 
manian Coatcat in tha Vpfer Jarassic Black 
• r g i l l i t e s of tke vest Siheriaa Plate as a 
Ccitacioa of Geocbeaical Coedltioas of 
Sediaeatation. Gtchtaistcy International 
8(5): 716-721. (ITM) 

In this papec geocheaical data froa 
oceaaographicai iavestigatieas ace esed ia 
reconstractiag tke geochemistry of tke upper 
Jarassic Baxkeov For nation ia Best Siberia. 
The Bazbeaov Pocaatioa i s a series of black 
arg i l l i t e s characterized by a high {3-18 
percent) sapropelic carboa and pyrite (1-15 
perccBt} contents- Braaisa coateat ranges 
froa 1 X 10(E-3) percent to 7 x 10 (E-3) 
percent; averages foe other cocks of the 
region ace less tkaa S X 10(t-»j percent. 
There i s a prenoeaced correlation between 
orgaaic carboa and araaiaa, which i s aot foead 
ia the carbon-rich cocks of lover-aiddle 
Jsrrassic aad Cceteceoas age ia tke area,. 
Th/o ratios ace geeerally less teas 1 for the 
black arg i l l i t es , 2-3 cc sore for tke other 
sediaeatary rocks. The geocheaicel 
characteristics of the Bazheaov arg i l l i t es are 
very siai lar to those cf aodera Black sea 
sediaects froa the hydrogen salflde zone, 
which are also enriched ia sapropelic carbon, 
sal far, sad Iranian, and in abich tke Tb/0 
ratio i s l e ss thaa 1 (oceanic sediaents have 
Th/0 ratios of a-25l, is coecladad that the 
upper Jacassic arg i l l i tes or the Best siberiaa 
plate were depicted ia a esxiaic basin. {1KB) 

<122> 
Polyakov, ». I . , aad C.n. Bat, f . I . Veroadskii 
las t i tate of Geocheaistry aad Analytical 
Chemistry, Hoscov, 0SSI 

OistribatioB of Thoriaa laong the Biaerals of 
VepheliBe Syenites of the Lovozero Bassif. 
Geocnenistry International 2{1):»7-58. (1965) 

Cbeaical analyses for Th in aiaeral separate*, 
aaterial-balaace ctlcalations, 
aatoradiographic stadias, aad leaching 
experiweats shoved thodaa in a l l ainerals 
separated (roe the nepbeline syenites of the 
Lovozero eassif. There were two types of 
coacaBtratioBs of the thoriaa ia these rocks: 
(1) in accessory aiaeral*, sack as loparite 
and eadlelyte, crystallized daring the 
•agnatic stage; and (2| ia sabaicroscoplc 
segregations of 1st* foraed ainerals and ia 
dispersions ia the essential ainerals. The 
thoriaa occurring in these sabaicroscopic 
inclaaioas aad in the essential ainerals i s 
easi ly leached oat with a 2 percent sola*ion 
of aaaonisa oxalate. Thorias dispersed in the 
essential ainerals does sot appear to eater 
their crystal stractaces. fn the early stages 
of a crystallizing sa l t , i t i s possible for 
thoriaa to be withdrawn, in which ease, i t 
ssbstitates for the ran earths in the 
stractaces of loparite, eadialyte, and 
rinkollte in artites and lajavrltes. If the 
tboriaa i s not withdrawn early in the history 
of the ealt , i t aay aceaaniate in the residoal 
aagaa and pass Iato the solid phase daring the 
late postBagaatic st*9« of crystallizatioa. 
In this case, i t i s boond in sabeicroscopie 
inelasions of rad'.onctive ninerals. (JUT) 

<123> 
Folyakov, a . I . , and o»-?. sebecsov, v . I . 
feraadskii last i tate of 'eocnesistry aad 
kaalytical Chenistry, Sescov, 9SSB 
Braaiaa. Thoriaa aad Potassiee ia the volcanic 
Pocks of Iceland, eeocbesistcy International 
12(S):20-2?. (1975| 

The distribetioe of ecaaiea, tfcoriaa, aad 
potassiaa in Beogese-aaateraary volcanic cocks 
of Iceland was investigated by gaeaa-ray 
spectroaetry. The radioeleawat coateat of tke 
Tertiary plateaa basalts of Iceland 
corresponded to the contest of the 
cadioeleaeat i t the rlatfora basalts, the 
yoaag r i f t basalts ace characterized by 
considerable variatioa ia c. *. eoateat of 
radioeieeeats; the alkali ol iviae basalts are 
rich in these elements, while tkolei t tes have 
lower sraaieB, taociea, aad p>tassiti contents 
than the oceanic thote i i tes . Tne coateat of 
wraniaa, thoriaa, sad potassias ia the 
Boloceae basalts of Iceland i s inversely 
proportional to the volsae of basaltic s e l t s 
froa which they crystallized. Beetle rocks 
are the soecce of the cadioeleseats. The 
coateat of radioeleseats in the 
basalt-rhyolite series depeads on the alkali 
content in the ae l t . accnaalatioa of 
radieeleaeats ia the fe l s ic differentiates 
correspoBds to separation of 5-1) percent of 
the rhyolite e a t e c t i c There i s significant 
positive correlation aaoag the radioeleaests 
and between thee and s i l i c a . (JTTJ 

<i2a> 
Polyakov, 1 .1 . , aad R.P. Volyaets, v . I . 
7emadskii Institste of Seocheaistry and 
Inalytical cheaistry, Moscow, osss 
Distribatioa of Tboriaa LB a Series of altrabasic 
alkalic Bocks of the Kola Peaiasals. 
Geockeaistry 5;»»€-»5*. (19611 

Thirty-two deteraioations of thociaa in rocks 
and ninerals of three co-aagsstic altrabasic 
alkalic eassifs of the Kola pen ia sals were 
done by the ion exchaage-coloriBetric methods. 
It was foaad that the thocies content ia the 
cocks of the altrabasic alkalic series was 
relatively high as coapared with the noraal 
basic and altrabasic rocks. The thoriaa 
content ia a siagle series of altrabasic 
alkalic rocks iacreased in the coarse *t 
sagaatic differentiation, paralleling an 
increasing coateat of a saaber of other 
l i t nopal l i e eleaents. The highest 
concestratioB of thorins was fosnd to torn 
daring the pegaatitic and pneaaatolytlc 
stages. The content of Che tborian ia the 
accessory Bisetals froa sltrabasic alkalic 
cocks was closely related to the total coateat 
of this eleseat in the rocks. THe thorias 
content in the altrabasic alkalic series of 
rocks aay serv* as a geochesieal indicator of 
the detree of aagaatic differentiation. (JBTJ 
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<125> 
P o r r i t t . S.B.J. aad S-J. Boaa 

Determination of Oraaiaa in Ocas by Badioaetrie 
assay, analyt ica l Chenistry of Draaian aad 
Thoriaa, Proceedings o f a SyBposias, Lncas 
Beights , Sidney, a a s t r e l i a . Bar 7 _ 8 » 1 " B -
Australian a ton ic Energy CoaaissiOB, Sidney, (pp. 
2 . 1 - 2 . 1 2 ) . 102 pp. (1970) 

Beta aad gaaaa radiat ions e a i t t e d by the 
aatarallv-occnxricg radionacl ides are only 
sa i table for radiometric assay. The 
beta-gaaaa aethod and gaaaa spectrosetry are 
the aost s a i t a b l e f o r roatiae deterninat ioa of 
the axenivB content of o r e . The neta-gannn 
aethod e s t i a a t e s the araniaa froa the beta 
a c t i v i t y emitted by the decay chain betaeen D 
238 and Ba 226. If thoriaa i s present i t s 
contribetion i s aatonat ica l ly a l loaed for bat 
the method does not correct foe s i g n i f i c a n t 
a c t i v i t y contribated by other i so topes . The 
gaaaa spectroaetric aetaod d i r e c t l y ind icates 
the s ta te of radioact ive e g a i l i b r i u a , and 
corrects for any disequil ibrinm observed 
betveen 0 238 aad Ra 226. The aethod reveals 
the presence of thoriaa and can allow for i t s 
contribution t o the assay. Interfering 
a c t i v i t i e s f ton other i so topes can a l s o be 
i d e n t i f i e d . Of the tvo nethods dae gaasa 
spectroeetr ic method has a greater precis ion 
and lover detection l i a i t . (PIG) 

<126> 
Price, » . , R.B. Pergoson, and E.I . Beacoa, 
savannah River Laboratory, Analytical Chenistry 
Div i s ion , l i k e n , SC 

SBL Bydrogeochesical and Stress Sedinent 
Reconnaissance - Rav Data Release I I I -
Orientation Study in the B i i i i aespor t , 
Pennsylvania, Urea. SJBI-53(76); DPST-76-lai-3; 
78 pp. (1976, September) 

Data i s presented for 66 surface s i t e s and 6? 
ground vater s i t e s in the Bil l iamsport 
qu'.dr angle other than the Sonestovn 7 1/2' 
quadrangle. Data i s a l so presented for 38 
s u f a c e s i t e s and 23 ground-vate- s i t e s in the 
'"•uestown 7 1/2' quadrangle, "ai.uj.ar data for 
ea-'i s i t e include a l k a l i n i t y ; conductivity; 
teaperatare; pH; dissolved oxygen; Eh; 
su l fa te , n i t r a t e , and phosphate ions ; ammonia; 
s i t e descriptors; and analyses for 
suppl*tentary elements. (PIG) 

Data fro* the S ones torn 7 1/2' quadrangle nay 
duplicate data presented ty A,S. Fose, I .L. 
Keith, and B.H. Suhr in "Geocheaicai Drainage 
Sarreys for arsniua: Sampling and Analytical 
flethods Bases on Trial Surveys in Pennsylvania," 
CJO-16»5-1 and WBI-28(76). 

<127> 
Price , » . , R.B. Perguson, and E.I , Baucoa, 
Savannah River Laboratory, analyt ical Cheaistry 
Div i s ion , Aiken, SC 

SRI Hydrogeochemical and Stream Sediient. 
Reconnaissance - Bav Data Release IV-orientation 
Study in the Kings (fountain, north Carolina, 
Area. GJSX-66J76); DPST-76-1»1-»; 8a pp. {1976, 
foveabee) 

Binety-nine surface s i t e s and ninety-s ix 
groand-water s i t e s were samples over an 
*00-sqaaro-mil« area, irraniu* concentrations 
ranged from 2 to 156 ppi in sediaent and from 

5 to 186,000 ppt in mater. Syabol p lo t s 
shoving area! d i s tr ibut ion of aranieB and 
caaalat ive fregaeacy p l o t s of Branina 
com cent rat ions in groend mater, stream mater, 
end strean sediment are presented. Tabslar 
data for each s i t e i o d i d e teaperatare; 
a l k a l i n i t y : coadmctivity; pB; d isso lved 
oxygen; Eh; s e l f a t e , a i t c a t e and phosphate 
i o n s ; aaaoBia; s i t e descriptors; and aaalyses 
for 27 soppleaentary e l e s e B t s in sedimeat. 
Hath) (P16) 

<128> 
Bafa lsky , B.P. 

The Experineatal Inves t igat ioa of the Conditions 
of VraniBB Transport and Deposition by 
Sydrotbersal s o l a t i o n s . Peacefal Uses of atonic 
Energy, Tol . 2 , Sarvey of Bav Baterial Besosrces, -
Proceedings of the 2nd International Conference, 
Geneva, Switzerland, Septeaber 1-13, 1958. 
Baited nat ions , Bev Tork, (pp. «23 -*M) , 8*3 pp. 
(1958) 

Experiaeatal data obtained fron t h i s 
inves t iga t ion confirmed the p o s s i b i l i t y of tar 
transport of hexaval eat eraaiam by 
hydrotheraal s o l s t i o n s and i t s depos i t ion as -
resu l t of the redaction process . The 
s o l u b i l i t i e s of i t s coaposnds are high enough 
t o provide for i t s in tens ive a igrat ioa ander 
hydrothernal condi t ions . I t has a l s o been 
proved t h a t , a t e levated teaperatares and 
pressures, sraniva i s redsced by ferroas iron 
and bivalent s c l fnr present in nateral 
n inera ls or in so lu t ion , in addit ion, i t mas 
ascertained that aa a lkal ine aedias i s l e s s 
favorable for redaction than an acid one. The 
data ava i lab le do not yet sake i t poss ib le to 
dram a conclusion that considerable deposits 
of or ig inal uranioa cres could be foraed by 
the redaction and prec ipi tat ion of araoiam 
from a lka l ine s o l a t i o n s . On the contrary, the 
rate of reduction i s s u f f i c i e n t l y high in acid 
medium over a vide range o f pff values . I t 
should be stressed that in naaeroas 
experiments for the redaction of nranian, no 
v i s i b l e nodales of pitchblende were observed 
on any occasion. Crystals of uraninite or 
aaorpbous p r e c i p i t a t e s , however, did form. Of 
considerable i n t e r e s t was the fact that 
pitchblende i s often found in c lo se 
assoc ia t ion with s u l f i d e s . This i s regarded 
at an evidence of simultaneous deposit ion of 
the a inera l s . These fac t s lead to a 
conclusion t h a t , in bydrotheraai s o l u t i o n s , 
uranium has been transported in i t s 
te travalent fora, for based on the re su l t s of 
the experiments, i t can hardly be assumed that 
the uranyl ion could e x i s t in so la t ions 
together v i th the sulfur anion, rui'thernote, 
i t should be noted that s igns of 
oxidation-reduction reactions are Indicated 
very poorly in a nusber of depos i t s . Many 
depos i t s are characterized by r e l a t i v e l y large 
amounts of s u l f i d e s in pitchblende ve ins . 
This helps in c o n d o l i n g that uraniaa could 
readi ly go into so lut ions where s u l f i d e s were 
prec ip i ta ted . In a l l probability t h i s case 
a l so concerns the solut ion and transportation 
of principal ly tetra Talent uranium. Thus a 
nusber of s igns indicate that daring the 
formation of at l e a s t sose or* v e i n s , ursniua 
has migrated in the tetravalant s t a t e undar 
hydrotheraal condit ions . In addit ion, i t 
should be admitted that the up-to-date concept 
of the hexavslent fori of uraniui transport 
holds e spec ia l ly true of most l e p o s i t s , (JRTI 

http://ai.uj.ar


35 
<m> 

6B0CBEBISTBT 

<129> 
Bngland, P . O . G.K. B i l l i n g s , and J . h . s . U t u , 
l i c e • n i v e r s t t y . BOUS*OB. TX; univers i ty of north 
Carolina, Chapel B i l l . BC 

Ckeaical Fractionation and i t s Helatioushlp to 
tke OistribatiOB of Thorium asd Braaius ia a 
zoned Granite Bathol i th . Seackialca at 
Cosaocki.ai.ca Acta 31:17-33. {19671 

Bajor e leeent aad rudicaetr ic Baalyses aere 
performed oa 79 s e e p l e s fcoa tka Enckaated 
Bock Batho l i th , l l a n o Bpl l f t , T a n s . Tka 
aajor claaaat data ara i a egreeaeat a i t * 
e a r l i e r aock that tka talkoUtfc i s s o t zoaad 
in the c l a s s i c a l Beaaez, fro*, sore aaf ic cocks 
a loag tka aaraiac t o sore f c l s i c i a tfea core , 
bat ratkac i a a aore coeplex fa sk ios . 
Evidence i s offered t o suggest that tka aagaa 
fract ionated batter* aad/oc dariag eaplaceeent 
rather tkaa a f t e r , lacaaloas ly high araaiaa 
aad tkor iaa values caa be corre lated with tka 
presence of a l l e a i t e and ubundaat spheas, 
whereas tka decrease i s araaiaa content a i tk 
increasing f ractioutatioa say- be a rasa It of 
increas ing ly o f fac t Ira oxidat ive processes 
dariag aagaat&c c r y s t a l l i s a t i o B . Tkaa tka 
d ia tc lba t ioa o f tkociaa aad acaBias v i tk iB tkc 
bathol i th i s contro l l ed by secoadary, rather 
tkaa prxaery processes , (katk) 

<130> 
Bichardsos), K.a. , Bica univers i ty , Departeeat of 
Geology, Boaston. TI 

Tkoriaa, Orauiua, a ad Potsssiaa i a tka Conway 
Sraa i te , Ba« Baapshlre. The ta tara l Badiation 
EevironaeBt, J . a . S . Ideas aad B.B. louder (Eds , ) . 
Onlversity of Ckicago Press , Chicago, IL, (pp. 
39-50) , 1069 pp. (196«) 

Tka Coaway granite i s tka aost erteas ive and 
one of the youngest intrusive seekers of tke 
Lover Jerass i c white Bcantaia s e r i e s i s tea 
Raapakire. ha ia taas iae stedy of t k i s bod; 
has baas carried oat a s part of researck 
subcontracted by Oak Bidge Bational laboratory 
t o J i c e University COBearning tke recovery of 
Tk froa coaaaos rock*, Gaaae-ray ?h analyses 
froa the Conway granite , at. Osceola grani te , 
and froa associated syenite and propbyritic 
guertz syen i te yielded aean concentrations of 
56 ppa, »3 ppa, 23 ppa, aad 38 ppa, 
r e s p e c t i v e l y . Th i s lcg-noraal ly d is tr ibated 
in the Conway grani te ; thus i t aay be 
considered a loe-grada Tk resource containing 
aboat 3 a i l l i o n toas of Th per kwndred fee t of 
depth i s tka f k i t e Bow main Batkol i th . 
a m n i o s content of the granite i s 
approxisately 12-16 ppa; K i t in the range of 
3 .5-5 percent Th and o concentrations appear 
to e z h i b i t a v-tll-defined l inear re lat ionship 
throughout the so s t of the body. Outcrop 
saaples f a l l below t h i s , suggestion a has been 
l o s t wis weathering. Bo de f in i t e Tfc-o 
re la t ionsh ip was obsacwad ia one core , and 
t h i s asy be the re so l t of redistr ibat ior of 
• l e a e n t s at a la ter basic dike intrusion (tae 
coca f a i l s within 30 feat of the dike 
throng-boat aost of i t s length) . The saaa core 
showed a IS percent deficiency of 0 23* to 0 
239 in the neper 15 f e e t ; in a l l other saaplas 
1 23* and 0 238 ware in egai l ibr iwa. The 
aajor radioact ive accessory a lnera ls 
indent i f ied by x-ray di f fract ion were 
a l l a n i t e , b s t t o n i t e , thor i t e , aad t i c cor.. Tk« 
range of a c t i v i t y of "huttonlte" grains 
observed in the Conway granite indicates 
extensive isoaorphlsa e x i s t s between huttonite 
and • s u o x i t e , var iable alpha a c t i v i t y of 
z ircon and thor i t e fro» grain t o grain was 
a l s o noted. The d is tr ibut ion of 0 and Th in 
the Conway gran i te , based on autoradiographic. 

a lpka-par t i c l e , and geuaa-ray s p e c t r o s e t t i c 
detera inat ioas . i s : a l ias . ! t e - 7 percent Tk. 
2 percent V; k e t t o a i t e - 28 percent Th, 12 
percent B; thor i t e - 37 percent rk, 9 percent 
B: z ircon * — . - - — — - -

_ . . percent rk, 9 percent 
_. 1 percent Tk, 19 percent 8; 
dispersed or unkaom phases - 9 perceat Th, V 
percent 3 . (LIB) 

< I 3 » 
Eoebergec. S .B- , Colorado school of s i a e s . 
Departeeat o f Ceo logy, Coldea. 0 

Bydrotkernal Traasport aad Deposition of BraBiee, 
aad tke Origin o f Tain Braniaa Deposits . 
Proceedings of tke J o i s t lnnaal abating of the 
Geological as soc ia t ion of Canada, the 
Biaeralogical a s soc ia t ion of Ca-iada, and the 
Geological Society of a a e t l c a , Toronto, Ontario, 
October 23-26 , 1978. The Geological soc i e ty of 
saer i ca , Boelder, Colorado, (p. "B0 | , 531 pp. 
097«j 

The s t a b i l i t i e s of various agseoas eraaiaa 
coaplaxes are evalaatajd a t up to 399 degrees Z 
using ava i lab le tkersodyaaaic data . The 
d i s t r i b u t i o n of agaaoas uraniaa spec ie* are 
plotted a s a fauct ion of pB and log oxygen 
fagaci ty t o de tere ine tae coeplexes 
respoas ib le for the transport , and the 
aeckasisn* for depos i t ion , of areaiaa in 
natural hydtotkecaal s y s t e a s . iken these 
r e s u l t s are coasiderad along witk tke 
kydrotkeraal a l t e r a t i o n aad a iaeral 
asseablages observed ia vein uraniaa depos i t s , 
tke fol lowing c o a c l s s i o e s are reecked: 11 
Carbonate coaplexes becoae l a s s iaportant a t 
e levated teuperater*s aad are not s i g n i f i c a n t 
in tke transport of aras iae f» hydrotaeraal 
s y s t e a s . 2) I s depos i t s containing f luor ine , 
aranyl f laor ide coapl*xes are aost important 
in uraniua transport . 3) Chloride coapelxiag 
i s not s i g n i f i c a n t even where chloride 
a c t i v i t i e s exceed 1. *| Bader certain 
c o e d i t i o a s phosphate coaploxiag nay be 
iaportant in transporting araaiaa. 5) The 
s o l u b i l i t y of pitchblende decreases as 
teeparatara i n c r e a s e s , and therefore coo l ing 
i s not an adequate aachaaisa for depos i t ion . 
6) Iraniae i s deposited by an increased i s pB 
or a decrease ia a c t i v i t y of coaplexiag 
anions. These changes nay occur as a r e s u l t 
of react ion with wall rocks, b o i l i n g and l o s s 
of v o l a t i l e coaponents, oi aixing a i th grouad 
waters. 7) Oxidation of iron i c va i l rocks 
aay be as e f f ec t of, rather than a cause for , 
uraniiia p r e c i p i t a t i o n . «) Pitchblende can 
prec ip i ta te ander condi t ions where pyri te or 
h e s a t l t e are s' .able, or where iroa i s a o h i l e , 
resul t ing in the bleacntng of vai l rocks, 
(aothl 

<132> 
gunnels, w.T. , J . a . Sch le icher , and U.S. Van 
•ortwick, Kansas Geological Sarvey, Lawrence, Its 

Composition o f Soaa Braaiua-Bearlag Phosphate 
Bodalea froa Kansas Sbalws. Kansas Geological 
Sarvey B u l l e t i n 102, Part 3, (pp. 9a-10») . (1953i 

Detailed analyses of uraniaa-bearing pbosphato 
nodales froa 11 l o c a l i t i e s i s eastern Kansas 
are reportod. Seven Penasylranlan shales were 
saapled. Graphs shoving re la t ionsh ips between 
phosphate content and several c o n s t i t u e n t s , 
including oraniua, are presented. Coabined 
evidence suggests that tke nodules cons i s t of 
collophane aad d a h l l l t e with varying s l x t u r e s 
of l s p u r l t i e s , p r i s a r i l y guartx and c lay . The 
average composition of tke 11 saap le s was 30.2 
percent ?205, 0.017 percent 0JO8, and 3.7 
percent f laor ine . (lath) 

http://Cosaocki.ai.ca
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<133> 
tsssell. f.L.. Staaollad Oil aad 6as Coi^if, 
celaa, OK 
The Total 'Uaaa tar activity of Sediaeatacy locks 
as tadicafe-d by Geieer coaster oeteraiaatloas. 
geophysics 1ft (2 | : 180-216. (19*5, april) 

Ceiaer coaatar deteraiaatioas of the aaaaa car 
inteasity of 510 cock aaaples have been aaao 
to fatacaiaa tko average radioactivity »»* 
freqaencr distribution of radioactivities of 
tha vaciees typos of sediseatarr racks. The 
reselts, expressed la salts of aaaaa car 
inteasity, shea that liaestoaee, sandstones 
and doleaites aca of relatively lo* 
radioactivity, shales aach higher, aad black 
bltatlaoss states highest of a l l . Tha see 
iata oa the gana radietioa of the sediacats 
aar h« ased to iaprove tha iaterpcetatioa of 
radioactivity loss aad to dateraiaa tha valas 
of aacfaca radioactivity serveya. (*atb| 

<t3s> 
l y t e l l , B .S . . aad B. Boaattl, daiversity of 
l l a s l , loaaatial School of taciaa aad ataospberic 
Scienre, Riaai, PL 
vraBiaa in Sabaaciaa BetaUlfero..* Joposits. 
Geochlnlc* at Cosaochiaica »et» ^7»-»»-^557-2565. 
(1913, Poceabor) 

Bydrowcaal sabv^riaa aetalliferoas deposits, 
cosaoB ii » . i _ of ocean floor »ith high boat 
floe, generally coataiB a boat 10 ppa nraniae 
as as ocdoc of Bagaitsde. Tha 0-239/V-23S 
ratio i s i s tha aalority of cases closa to 
that of sessater; o»ly in a fa« casas i s i t 
aaosaloaslr nigh, anossloes P-23S/0-2M 
ratios aca coepled s i th ICJ 0 concentrations. 
These data are explained by a aodal shore 
tharaal vater (essentially hastad seasateri ia 
i t s s«b-bottoa c lccelet ios of tee i s able to 
leach ana las froa the basaltic oceanic crest; 
la fact, these thereat asters say i s ease 
cases lose araniaa. I baa leachiag of araaiaa 
froa the basalt does take place (probably 
daring the shall os s teals of the sab-bottoe 
eircelatloa) the resetting aaoaeloas 
0-23S/V-23S ratio can to preserved ia the 
hydroefceraal deposit oaly i f sizing vith 
"saaaatcr* ecaaiaa i s prevented, (hath) 

<135> 
Bye, O.K., and l . r . toy, tale Oaivarsity, 
Separtaeet of Seology aad Seophysics, lev laves, 
CT; Pardee Oaiversity, Depattseat of Ceoscieaces, 
•est Lafayette, T* 

The Distribatio* of Tboriea, Oraalsa, aad 
Petassioe in ircheaa Granites froa fortheastara 
•isaesota, leer lean J oar sal of Science 
270 (3); 350-3 70. (1*78, •arch) 

. The araaiaa, tborlsa, sad potssslas 
distribstioas i s 2700 s i l l i e s year old 
granitic rocks fro* so i t bar a slaaesota seta 
investigated via gaasa-ray spectosetry. * 
coaparlsoa of the Cleats stage aad Tec allien 
•ass i f revealed that the fftrailios sassif i s 
higher is a l l rsdioeleseats, iacladiag 
poussisn, * it hi a the clatonlc phase the a i s 
Che Siesta lanes. This i s cossistast vith, 
bat sot proof of, the Vecailioa asd Oiaats 
taaoes having torsed in a plate tectooic typa 
regise sith the far Billon aaaslf having fetsed 
farther froa the plate boosdary tbaa the 
Slants range. TU highest concentration!! as', 
la roe at variations of thorlas tad araalss 
occor i s both the rersllioa sad oiaats la see 
ia recks of the alaises salt cospositioa, 
Uraniaa loss la the fere i l l on granite 
apparently occarred as the resalt of leeching 

by late aegantic {la ids aad sot as the reselt 
of eeatherlBg. Evea vhea the rocks of a 
partieslar coaples have diverse origins th» 
Th, a. aad • data seea to behave ia a 
systeaetic vay. The aothors believe this i s 
becaese thoriea asd eraalaa ceacestratioa* are 
los i s alaost a l l rocks Coned by prisary 
aaaaatic processes, regardless of potassiea 
coateat. Per thociaa aad araaiaa 
coaceatcattoas to be high ten cock east have 
endergoae a coaceatratloa process- Is the 
case of the aortbeastera •ieaasota rocks, the 
sost effective coaceatratioa process *as the 
attaiaaeat aad saint eaaace of a graaite 
Biaisaa salt coeposiUoa by partial aeltiag of 
exeveackec. The set resalt i s that shea 
thoriaa aad acaalaa are plotted a as last 
potassiaa, there i s a draaatic iacreaae ia 
thociaa aad acaaisa at the aaziaas potassiaa 
coateat of the ceeplex. (JBTJ 

<13C> 
Sachdev, s . C . Self Besearcb aad Bevelopaeat 
Coapasy, Pittsbergb, Pa 
Uaaralogical aad Ceocheaical Sosatioe across 
•oil-Type •raalaa Deposits - Hactaso take Type. 
•IPS >aUetia C3(*)r»»*. (1979, •pril» 

The aiaeralooy aad cheeistry of ssaples froa 
the cores obtained across lariaao oreoody vera 
deterBlaed aad ased to develop exploratioa 
tools for roll-type araaisa deposits. 
Preliaiaary iatecpretatioas reosrdiaa the 
physicocheaicsl coaditloas of ore deposit ioa 
•ere aade oa the basis of pacaeeaetic 
relatiOBS. The host sasdstoaes are coafiaed 
bateaea the baatoaitic rock sa l t s , aad coatala 
scattered latercalatioas of detrital 
Boataorilloaitic aaterial la the rota of clay 
f a l l s , stringers, aad leases derived free 
these bestoaites. aethiaealc clay aiaerals 
ideatiflad la the host rocks iaclade cel ls lar 
aoataorillOBite, platy chlorite, aad 
pseadoheKaeoaal "books* of kaoliaite. The 
cel ls lar eontaorilloaite i s caaceatratd i s tha 
oxidised zone and appears to have foraad prior 
to ore depositioa. lathi7*alc chlorite i s 
aost abaadaat la the ore ion* aad has foreed 
at the ezpaase of cellalar aoataorllloaite; 
i t s forsatiOB i s Interpreted to be related to 
the ere-toraiaa processes, kaoliaite ia 
sasdstoaes i s the last clay aiaeral to fore, 
aad i s enriched ia the cedsced tone. Calcita, 
coasidered typical of sech deposits, i s foaad 
to be lackiae ia thia orebody. Iroa-titMiaa 
oxides aad their alteratioa prodscts are the 
aost abaadaat heavy- aiaertl species i s the 
host rocks. Is sdditioa to aastase nod 
enti le, the alteration prod act a laclede 
heaatite la the osidixed soae nnd pyrite in 
the ore aad redneed rones. Carhoaaceess 
aaterial letrodneed later into the potential 
ere zone appears to have bees responsible for 
the deeospositios of re-Ti oxides and 
forest ion of pyrite. The oxidation of pyrite 
by sineralixina solstions, resetting i s 
redaction sad snbseqaaat depoaitlon of 
aranisa, i s indicated by the paraosaetic 
relationship. The positive correlation 
betveea oigaaic carbon aad araales saagests 
that eacboaacaoaa saterlal also acted aa a 
redectest for srsaiss . I dlscrlslaaat 
analysis ess ran asing the cheaicni data to 
distiaaaish the geochesieal zones (oxidized, 
ore, nnd redecedi. Of the IS variables seed 
In this analysis, i t vas determined that the 
three zones con14 be separated nsing oaly six 
variables (Th, 0, », I I , Tl, and la ) . The 
dlscrlslnant fnnctions thns foranlated eosld 
possibly be seed to classify anknovn sasples 
Is the ares readied. (i«tb» 



•• ^ • T^-.-^ r.i - * - T ^ i ^ 

37 
<137> 

SB-OCUBXSTBT 

<137> 
Sacket t . a .B. 

Ceochealcal Behavior of Iranian aad Thoriea 
S e r i e s BeclldoB-aBaoel Program lepoct 
(197*-19751. OBO-3052-20: COaT-750503-25: Poarth 
Rational SyaposiaB ot. Badioecology, ProeondiBas 
of a SyaposiBa, c o r v a l l l s , Ot, lay tt-ia. 1475, 
12 pp. |1*751 

Beta c i t e d i a l a s t f a a r ' s aaaaal report 
indicat ing SO percent sore l a 220 precast i a 
tse> Calf o f Bexico tkata f o n d by Kaafaaa. e t 
• l . {19731 i s being reefcecked. la 226 has 
baam tetania** oa sovaral brine* saaplas fro* 
Calf of lazier, o i l prodgctioa acaas; 
prel iBiaary la 22S va les* for tao o f thea arc 
1113 p i s s o r a U « s «T dpn/1 and 1053 pirns or 
n ines 67 dp*/L. n o discharge of prodactioa 
br ines cannot accoaat for oore tbaa aboat 10 
percent of tbe d i f ference beteee* 1972 aad 
i960 l a 22S csacaatrat toas . i t was therefore 
• w i M aot t o coat iaaa M H Beesnreeenta i> 
r a l a t i o a t o a l a badoatt. Fresh vater iapats of 
•a ha*« boa* detemlaeid t o ba n e g l i g i b l e , 
based oa Tecas s t a t o Bepertneat of Bealth 
sarveys . B*tn aas co l l ec ted ia Jn ly , 1975. oa 
a transact across tfaa continental she l f and 
i a t o tao S e l f , I K I I U B J saaplas f o r vor t i ca l . 
l a p r o f i l e s , l a 221 , la 226, l a 222, aad CM 
r a i s e s a i l l be esed t o { e t e r n i s e tbe aagaitade 
aad rates o f advect loa of coas ta l a s ters in to 
tbe Calf. Other c r s i s e s are pleased for 
October and Febraary. I sabaers ible peapinq 
s y s t e a bas bean b a i l t ia coajaactioa v i t h 
Rn-fiber/Ra s tap l ing . This systea i s a 
s i g n i f i c a n t edvanceneat 1B l a aaapliag. The 
s t s d y of l a and 0 ia l ivestock feed 
seopleaeats aad phosphate f e r t i l i z e r s has been 
coapleted. The 2* feed sappleeeats analyzed 
f a l l la to t a o acosps: the f i r s t averages 73 
percent of tbe e g s i l i b r i v a Ba 22* va laes , the 
sacoBd has l a 226 values averaging only aboit 
7 percent of e a n i l i b r i e a . rroa the f i r s t 
groap, i t was p o s s i b l e to ident i fy three 
soarces: PIOPOS, a defioariaated phosphate 
aenofactared by the 01 in Co. , and VIV-SC and 
fa»-PC, tvo aineral sappleaeafcs aaaafactared 
by *it-ft-Bay, I n c . , asiag Pioros ex tens ive ly 
in t h e i r nan sf act are. PI0T0S i s bel ieved to 
be a aa)or parent phosphate soerce . Parent 
phosphate aa ter ia l far tbe second g-oap of 
saaples has sot been i d e n t i f i e d ; i t i s 
suggested that aoaocalcisa and dicale iaa 
phosphates are the parent a s t e r i a l . The 0 and 
l a content* in phorphate feed sb-iplesents, 
althoagh high in soae cases , i s not a 
potent ia l hazard t o he nans. (LKB) 

<13»> 
Saocter, I .E. 

Tartiary Oxidation in les tvater Canyon Resber of 
xorrlson for nation, laps Bullet ir. i 3 (S ) :««* . 
(1»79, »prit» 

R e s a t i t i c oxidation in the Bestvater Canyon 
Reaber of the Rorrison roraation extends along 
the outcrop free the Pipel ine fault northeast 
at Sa l lap , l e v Rexico, to the San Rateo fault 
north of areata, l e v Rexico. The heaat l t i c 
sandstone fores a broad lobe in the aobeorfice 
to a depth of 7)0 a (2,S00 f t ) . The dovn-dip 
edge ares eastvard fros northeast Church Rock 
throogh Croenpolat, aid soatheaatvard to tba 
vest edge of the Isbrosia Lake d i s t r i c t . The 
red sandstone i s bordered on tbe dovndlp side 
by a band of U a o n i t i c oxidation vhich 
in ter f ingers with redscad sandstones 

besinvacd. The l i a o a i t i c oxidation faces a 
r e l a t i v e l y aarro* best aloag the aortb and 
eas t s i d e s of the h e a a t i t i c l obe , bet expaads 
progress ively oa the e a s t aad soatkewst. Beak 
l i a o a i t i c ox idat ion , as iadleated by tbe 
absence of p y r i t e aad a bleached t o f a i n t 
ye l lov i sb-gray c o l o r , appears t o ex toad f r o s 
the Sta Bateo f a a l t aesteacd aadec Boast 
Taylor t o the l i o Paorco. The h e a a t i t i c 
oxidat ioa i s epigone t i c aad I s bel ieved t o be 
of l a t e aUocese t o e a r l y Pl ioceae ago. The 
l i a o n i t i c oxidation f o l l o e s tbe preseat 
grovedvatar f loa pattern aad probably dates 
fron l a t e Pl ioceae t o recent. The ox idat ioa 
pat torus are iaportaet ia scaaiea explorat ion 
becaase the b e a a t i t i c area i s e s s e a t i a l l y 
barrea, •herons the l i a o a i t i c areas coata ia 
ore d e p o s i t s ebicb are ia the process of being 
destroyed by ox idat ion , ( lath) 

eataor i s a consa l taat i s i lbaqsergae, n 
C 

<139> 
Serencenaikov, T . S . , and I . e . BaksiBova, 
l e s t i t ate o f the Geology of Ore Depos i ts , 
Petrography, Biaeralogy, and Ceockeaistry, 
acadesy of Sciences o f tbe OSSI, Boscov, USSR 

The Deposition Becbaaisa of BraBisa fro* Biaeral 
I n t e r s Containing C02. Geocbeeistry 
la teraat ioBal t3(S | :167-17«. (1976| 

Tbe araaiaa d i s t r i b u t i o n s i s carbonated vaters 
and travert in** are l i s cas sed . The amnios 
content i s tbe travert ine shoes a d irec t 
corre la t ion v i tb that in the vater . 
Piss ion-fraeeent radiography ind ica tes that 
the araniaa i s a l a o s t aniforaly d i s t r i b s t e d in 
the carbonates. Uraniaa i s taken op by 
traver t ine as a r e s a l t of co -prec ip i ta t ion 
• i t h sorption on carbonates vhich are pcodaced 
on account of the s h i f t in the e g a i l i b r i s a in 
carbonated vater coasegaent an gas l o s s , 
Bonstoichioaetry in »be carbonates can be esed 
t o deaonstcate g e a e t i c re la t ionsh ips "> 
carbonated vater, and a lso as a basin for 
evaluat ing soch acaniaa depos i t s . (Hath) 

<iao> 
Serikov, T o . : . , Icadeay of Sciences , I n s t i t u t e of 
Petrolena and Sas Industry, ROSTOV, USSR 

aaoaaloas Radioactivity of Clays. 
5:535-53°. ( 1 ° « ) 

l eocheais try 

kr. inves t igat ion of tbe rad ioac t iv i ty j f c lays 
froa d r i l l holes in the Khaif rorss t ion in 
the Caocasas-Criser« reglan shaved that zones 
o f anoaaloos r a d i o a c t i v i t y contained 14 t o 20 
ppa uranlaa, along v i t b noraal aaoanrs of 
potass!aa and t.'.ori'ia. The onasi is l l f hi'jh 
concentration of uraniox ( s i x t i a e s that of 
noraal c lays) c e s v l t s froa s p e c i f i c 
physicae'.eaical condit ions daring 
sediaentat ion . The anvironaent of deposi t ion 
o f tbe radioact ive Khadaa sediaents va* 
cedacing and highly s a l i n e , and both organic 
s e t t er and oranlua accani la f? ! jnder the SSBC 
c o n d i t i o n s . Oranias aay have been deposited 
along v i tb carbonates a* calcareous c lays are 
aore radioact ive than noraal c lay* , 
(loth) (JRT) 
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Sharp, I . E . . J r . , . and P.L. aaaodt, Jos a laaos 
S c i e n t i f i c Laboratory. Los a laaos , n 

Hydroveocheaical aad stceaa Sedieeat Sarvey of 
the Batioaal Oraaiwa Besowrce Bveleat io* Project , 
October - Deceabec 1975. L1-63B6-PB: 
&JBT-38C76); 85 pp. 11976, Bar) 

The third working geartec of tke Los Alaaos 
S c i e n t i f i c Laboratory Batioaal Braaiaa 
Sesoarce Evalaation (Bydrogeocheaical aad 
Stre*a Sediaeat sarvey) Project has been 
devoted t o cos t iaeed placaiaq a c t i v i t i e s , 
developing staadardized f i e ld procederes, 
f i a a l t e s t i a g aad s e l e c t i o a of f i e l d 
eqaipeent, aad procareaeat of s a f f i c i e a t 
a a t e r i a l s aad eqaipaect t o conplete f i e l d work 
plaaaed for the reaaiader of FT76. haa ly t i ca l 
techaiqaes aad eqeipsent coatiaaa t o be 
developed, a i t h eaphasis oa rapid, accarate 
processing s s i a g f l aor i s e t ry and aatoaated 
delayed-aeatrae, coent ing. coafpaterized data 
handling aad • v a l a s t i o * s y s t e a s have bcea 
developed, aad inpleeeated . F ie ld s tapl ing in 
fci Bexico, Colorado, aad alaska has provided 
severa l thoasaad vater aad sediaeat s a a p l e s , 
aad the ir "analyses are neariag coaple t ioa . 
(hath) 

<1«2> 
S b i l t s , B.B. , aad C.H. CaaBiaghaa, Canada 
Geological sarvey , Ottawa, Oatacio, Caaada; ' 
Oaiversity of Hassachasotts , Departaent of 
Geology, sahers t . Ha 

Kaoaaloas Braaiui Concentrations in T i l l north of 
Baker Lake, O i s t r i c t o f Keevatia. Geological 
Svr«ey of Canada Paper 7">-ii3, geport of 
a c t i v i t i e s , P a r t B , (pp. 391-292), 350 pp. (1977) 

5aaples of P le i s tocene t i l l and t i l l - d e r i v e d 
sediaents froa the v i c i n i t y of the Eeevatin 
Ice Divide near Baker lake . D i s t r i c t of 
Keevatia, l or thves t T e r r i t o r i e s , Caaada, have 
been foaad t o contain anoaaloesly high 
concentrat ions of 0 , a s v e i l as Zn and Ho, in 
the l e s s than 2o f r a c t i o n . Host of the 
s t a p l e s are t i l l , bat those froa the v i c i n i t y 
of b h i t e h i l l s lake aad the ««st end of Baker 
Lake appear to represent serine sedineats or 
sarine-reaorked t i l l . Inoaaloas valaes are 
confined a l a o s t e i c l a s i v e l y t o the area east 
of Thelon Biver and north of Baker Lake. 
T i l l s in the area general ly contain aore re 
than those oat s ide the area. Concentrations 
range as high as 130 ppa 0 and 2* ppa Bo. 
Explanations proposed far the high valaes are: 
1) der ivat ion froa rocks intrading or Corning 
the Irchaean bsseaent ajnaapped 
f laor i te -bear ing grani tes or s y e n i t e s ) , 2) 
derivat ion fros present ly snknovn 0-bearing 
beds in the aphebian qaar tx i t e s , a t e . , or 3) 
anoaalias aay be caused by enhanced cat ion 
exchange capaci ty d«e to soae a iaeralogical 
d i f ference in the t i l l (aa l ike ly because of 
non-enricknent o f C», I I , Co, Pb, Bn, aad cd, 
vbicb woo Id be expected in sach a c a s e ) . The 
aathors favor the second hypothesis; t»o 
qossans near aphebian gaartzi te outcrops in 
the area vera foand t o be enriched in no. 
S i a i l a r q a a r t z i t e s are known t o be associated 
» i th 0 -a inera l i za t ioa in the aaer Lake area 
and elsekhere in the >atr Lake area and 
elsewhere in Keevatin. The pattern of 
anoaalies say represent a coaplex dispersal 
t ra in and poss ib ly several soarces . (LKR) 

< « 3 > 
Sidoreako. C . » . , ail-Onion S c i e n t i f i c Research 
I n s t i t u t e of Bconoaic Bisverals, Boscoa, BSSB 

X-Bay Iavest igmtioas of Bataral a s i d e s of 
oraaiaa. Geochemistry 1:26-50. (1958) 

I t has been establ ished t h a t the c a n type 
s t ree tare i s the oaly c r y s t a l l i s e fora i a 
which araaiaa oxides occar ia aatare . as the 
t e t r a v a l e a t araaiaa oxide i s oxidized i a t o 
hexavaleat araniaa, the s i z e o f the e leseatary 
c e l l of the oxide changes. The character of 
dependence o f t h e eleaeatary oxide c e l l oa the 
degree of i t s oxidat ioe s t a t e i s expressed by 
the valve of the kydroqea c o e f f i c i e a t " I" . I t 
was Coned that the ch ie f reason for the 
d i f f a s i v i t y of t h e d i f fract ion l i n e s o f the 
x-ray patterns o f highly oxidised pitchblendes 
aad sooty pitchblende i s dee t o the high 
degree o f the ir d i s p e r s i v i t y which ' increases 
a s the s i a e r a l i s farther aataral ly ox id ized . 
The s t sdy of these traasforaatiOBS which the 
aataral araaiaa oxides aaderqo i n the process 
o f t h e i r oxidation and i g n i t i o n i a the a i r has 
shown that the ir i n i t i a l c r y s t a l l i n e strwetare 
i s sore s t a b l e than the s t rac tere of t h e 
synthesized araniaa oxides aad that the coarse 
of phase t r a n s f o r a t i o n s d i f f e r s froa the 
coarse of the l a t t t r . laoaq the i g n i t i o a 
prodacts of the s ine m l araaiaa oxides a s ee 
phase, aaaed phase I , was de tec ted , 
( lath) (JBT) 

<iaa> 
Sairaov, f . a . 

Oraniaa and Thoriaa i a Iqneoas Backs of Hestern 
Transbaikaliya. Geocbeaistry l lv l115-1122. 
(1962) 

Data on the d i s t r ibat ion of araaiaa aad 
thoriaa in the Lover Paleozoic and Hesozoic 
igneoas rocks of the aobi le zone of central 
Bestern Transbaikaliya are saaaarized ia t h i s 
a r t i c l e . In a l l bat one of the aagaatic 
phases and coeplezes inves t iga ted , araaiaa and 
thoriaa tend t o be nost abaadant in the 
yoanger s i l i c e o a s and a l k a l i c d i f f e r e n t i a t e s . 
as the content of radioactive e l e e e a t s 
increases , the TH/O ratio tends to increase , 
altboagh in cone conplexes the l a s t 
d i f f e r e n t i a t e s contain l e s s radioactive 
e l e a e a t s and have a lower Tb/0 r a t i o than 
e a r l i e r d i f f e r e n t i a t e s . The l a s t 
d i f f e r e n t i a t e s are a l so r ichest in f l a o r i t e , 
and caase BO re kydrothersal a l t era t ion . I t i s 
probable that saturation of the aagnes with 
v o l a t i l e components noticeably increase ! the 
r o l e of nobile oraniaa aaj r e a c t i v i t y of the 
nagna. (JBT) 
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<1*5> 
Sayslov, » .» . , hll-Baio* Geologic Beseareh 
Institate, Leaiaoxed. BSSS 
Badioactire EleacBts ia Igaeocs locks of Borthera 
Kazakhstaaw Ceocbeaistry 3:2*8-258. (19S8) 

Badioactive eleeeat coaceatratioas were 
- deteteiaed foe iat»—;l»e e*d eCTosive iga-oes 

cocks of Bortheca Easakhscaa. I t was fond 
that there was a gradsal iacreese ia 
radioactive eleaeats and ia the la/V ratio ia 
the yoeager cocks. «p to the ead of the 
iatecaediata stages. Ik the I%t* stage rocks, 
tkece was a decrease ia the radioactive 
eleaeats aad ia tke Tk/O ratio. The 
pkeaoaeaoa or esrichateat of radioeleaents ia 
tke roofs of intrasive bodies was acted i c 
oaly oae aassif, aad i t was apparently forced 
ia aa oawiro sweat of iatesse tectonic 

^ activity- The absoace of acaaiaa halo* ia 
host cocks, as well as tfce earickaeat of 
radioactiwe eleseats La the ceatral parts of 
the aassifs , icdicates probably a certaia 
dowavacd Blgratiea of araaiaa aad possibly 
also of tkoclaa dariaa cooliag of tke pletoaic 
body. Later oa tkere BIS a algratioa of 
radioeleaents iato tke app*c horizoas, 
coacerreat with the eatrr of granitoids of tke 
secoad iatrasive phase aad of dikes. (JBTI 

<1»6> 
Soeayajala, B.L.C., aad E.B. Goldberg, 3aiversity 
of California, Departaeat of Etrtk Sciences, 
Sccipps lastitatioa of QceaBogcapky, La Jol la , C» 
Thoriaa aad Oraaiaa Isotopes ia Sct:«v.^ *nd 
Seliaeats. Eactk aad Planetary Scieace Levtecs 
1:102-10*. |1966) 

Tfcocias concentrations in three open Pacific 
Ocean water saaples had valees of a x 10|E-10| 
a iaas / l i ter . These coaceatcatioas were 
s ia i lac to tkose previoasly aeasared ta tke 
It laotic . Badioactive disegeilibciSB exist* 
botweea tke dissolved fores of Th-228 aad 
7h-232 aad tke dissolved, excess aasapported 
Tk-228 i s apparently introduced by tke iapat 
»f (a~22S froa tke particalate phases 
containing Tk-232. The Th-230/Th-232 ratios 
i s seawater »r» s iai lac to tho^e taken f roe 
the serface sediaests ia the saae area. 
Oi'feceaces is Th-230/Th-232 ratios is barite 
a-ic. foraainifere extracted froa tke saae 
levels in sedieeats ace soggestive of 
differences ia tke ratio between serface and 
deep ocean raters. (lot b) (JUT) 

Spalding, l . r . , Texas I I I University, College 
StatUn, TI 

The Conteaporary Ceoenealstry of Oraaina la the 
Calf of Rexico Distributive province. Ph.D. 
Thesis; 253 pp. (1*72) 

The Calf of Bexica Distributive Province i» 
coeposed of a sodiaeot soarce area of 
2,130,000 square a l ias , a distribation systes 
of 90,370 alias of rivers, and a depositions! 
area (the Golf of Kerico) with an area of 
619,000 sgsare a i l e s . The Calf of Bexico 
receives rsaoff froa aore than half tke acea 
of Mexico and two-thirds the area of the 
Onlted States, resulting in as addition of an 
estimated 77$ ai l l ioa tons of detritsl 
•aterial aad 208 s i l l i e s tons of dissolved 
solids yearly. The Unite* states Calf of 

Bexico Bistciketive Province kes tke 
distinct ioe of being oee of the aost 
eericelterally advaaced regions »f the world. 
Is a resa l t , i t has teen speculated that the 
high coecewtntioe of araaias ta rivers 
draining tke agcicelcaral ce-xiaas was Jee to 
the dissolveiea of phosphate fert i l izer , a 
aajor poctioa of tke ceseaccfc described i c 
th i s thes is has beec devoted to ascertaining 
whether or sot the aaoaaloaslv high eraaisa 
coacentrations ia coBtespocary drainage iato 
the Calf of Mexico do. ia fact, have sach ar 
origin. . Idditioaai is vest igae ions coapleted 
la the coarse of this work iscladed the 
isotopic aaayses of eraaiaa ia -he sal inity 
gradient of selected rivers, tke seasonal 
analysis of solable eraaiaa aad phosphate in 
th* Brazos aad Serascta »ivers, iso-.opic 
araaiaa tad phosphate aaalyses ia estaaries 
vithia apatite s i e i sg regioas. a baseiiae 
stedy of scasiaa ia Brazos fiver organises, 
tke assess seat of rivers floeiag tkroegh high 
araaias-beariag strata, tke effects of 
iapoead seats oa sole hie srsaiaa coacest rat ions 
ia rivers, aaalyses ef eraaisa i s varioas rock 
types ead the investigation of aristae 
coeceat rat iocs in phosphates detecgests aad 
feed sspplcsests. (Jam 

<1«3> 
Starih, I .E . , L.T. stcaskeaok, aad a .I . Krylov, 
V.S. Eklopis Mdiaa last i tate , LeEiagrad, 3SSS 
Laeice scent Deter a I nations of Unniaa ia Bscks 
aad Rinecals. C*ockeaistcy 9:771-776. (19561 

Tke pceseace of aost eleaests aai zospaaeds is 
satall cosceatratios does aotaffect the 
aranisa lwainesc*nc» ia Bar. Tkis aaiies '.'. 
possible to deteraiae araaiaa ^-laetit»tiv«Iy 
ia rocks and aieeral: asaaliy coataiaicg 
arasisB not less than 10 ppa vithoit i t s 
prelisiaary isolation, asiag tke dilv.iou of 
these rocks and ainecals in th« flttx. Besides 
pare Bar, i t s aixtaces with S»*e0T, tOS, 
BS2C03, K2C03, and K2S207 s*v be »se4 *s 
flaxes. The adaissibte i ia i t far ratia with 
these flaxes has beea detersinel. The 
IsaiaesceBt sethod withoat preliaiaary 
cheaical treatBest has been ised far acaniaa 
detersisetion in rocks (granite, l iaestoee, 
coal, and clay) in the priaary r»cc f^csin) 
siaerais (gaarez, feldspar, ea lc i te , 
sascovite, b iot i te , doloaite, asi phosphorite) 
and in soae accessory aiaerals (zircon, 
spheae, apatite, a l lanite , aMazite, f laocite, 
garnet, cBtile, wolfraaite, sad scneel i te) . 
The dilation of the flex io*s aot exceed 1:»0 
foe rocks vhich show a ainiaaa of leterainatle 
sraniaa content of If ppa. The repaired 
dilations are rather different foe different 
• inerals; however, oaly siagle oses show a 
araaiaa coateat exceed lag a x 10(E-S) g/g. 
This setbod say be of greater sse with 
s iaers ls with a high acaaiaa content. 
(*atb) (JBT) 



• 0 
«**> 

iXSTBT. 

Stacik, I .E . , end L.n, Eoivadin, v .c . talopia 
••Uaa Iast i tete . Leaiagrad, BSSI 

The O a n w i e t of Oranina ia Oceaa Bater-
Ceocheaistry 3:2*5-256. (1957) 

T b adsorption oa glass , catioaite or 
anloaite, the sltrafiltxation Bad 
electrophoresis of hexevalest araaiaa ia ocean 
eater ead solatiens containing 2-50 z 10(E-et 
u 4 C l f 1/1 vara stedxed. I t was foaad that 
shea the coetcat of cacboaata io» ia ocaaa 
eater exceeds m x 10 (P.-*) (pi greater than 
7.5, pCD2>5 s 10(E-«) ata) wraaiaa exists ia 
ocaaa water la tha t a n of t*02fv03)3)-* 
coeplex. la this s tate , i t ia, incapable of 
aassxaa iato tha hot to a sediacats ia 
sigaificaat esoeats. shea tha coataat of the 
carbonate ioa ia ocaaa rater i s less thaa a x 
10(Z-6)B (pi less thaa ?.5, pC02*5 z 10re-«) 
a t e ) , ataaiaa exists ia oceaa water ia the 
feca eC the ncodacts of hydrolysis absorbed oa 
silica-beariag colloidal particles. I t i s 
deposited a* the oceaa bottoe at the rate 
deteraiaed by the rate of sediaeatatioa of 
these particles, at Eh valees lower thaa 
approxiaately 0.1 * , nranina i s oceaa water 
My fee redacad to the tetrawaleat state aad 
wery ««iclclr pass iato hottoa sediaeats. (JST) 

<I50> 
Stscik, I.e., a.?, 
Siaseecg 

tamer, B.i. Paswicfc, aad T.h. 

•eteraiaatioa of Platonien-Oraaisn Ratio ia 
Pitchblende. Ceocheaistry 2:170-176. (1957) 

Plwtoalea 239 was isolated froa 2 kg of 
pitchbleade. The cheaical yield of the 
•latoaiee was 33.3 percaat aad i t was shown 
that the ratio of plataniu 239 to aranian in 
the pitchbleade investigated as 2.0 plas or 
aiaas 0.3 z 10(E-11). (hath) 

<152> 
Syromyttnikov, B.S., hcedeay of Sciences. 
Iast i tete of ecological Sciences, Easafc, osst 
Interphase Isotonic Bzchaage of • 23* and D 
Ceocheaistry 3:320-327. (1960) 

230. 

a aethod of experimental iawesti<iatioa of 
interphase isotopic exchaage of araaiaa 23* 
aad 238 was proposed and the f i r s t data 
obtained. I relationship was established 
between the isotopic exchange aad the 
so labil ity of acaniaa coapoaads of the solid 
phase. The isotopic exchange ocean, f i r s t , 
at the expense of interact ioa between the 
eolation and the easily salable part of 
araaiaa in the solid phase. The half exchange 
period i s directly proportioaal to the 
concentration of araaiaa in the ligaid phase 
aad iawersely proportional to the 
concentration of the easily salable araaina in 
the solid phase. (IB) 

<153> 
Szabo, B.J. OSes, Denver, CD 
Braaiae-Series System t i c s ia lateral laterials 
froa the lewport Irea, Oregon. OSSS Professional 
Paper 800-C. (pp. C199-C201), 201 pp. (1972) 

analysis of aranian, thociaa, and protnetiaa 
isotopes in recent and foss i l wood and kelp 
samples froa the lew port area, Oregon, 
indicate that aigration of these rndioeleaents 
has been extensive. Becaese of th i s , ssch 
.aterial i s aasaitable araniaa-series dating. 

The analytical data froa a shell saaple froa 
the sane area showed evidence of recent 
nranina assiailation, which contributed only 
to a nisinaa age estiaate. (lata) 

<151> 
Selteafchodzbayew, JUL h . l . Spiridonov, T .c 
Tyaiaskiy, aad 8.1. Taaeyew, ncadeay of Sciences, 
last i tate of >ydrogaology aad Engineerlag 
Geology, Uzbek, OSSS 
Bonegeilibrian Oraaiea ia eroaad waters of the 
Tashkeat artesian Basin, soviet Bydrology: 
Selected Papers (3) s205-2 r», (19"»0) 

ha analysis of 0 23*/B 238 ratios ie 22 
groundwater saaplas frca the Tashkent irtesisn 
Basin allows the bnria to be divided iato 
three zone* - I infiltration zone, IT 
transitional zone, aad III deep cltcaletion 
zone. Zone I occspies the feeding area and 
adjacent regioas, has a 0 23*/0 236 ratio of 
2-2.5 (average 2.1) , an average • 2 
coBceatratioa of 0.93, end i s characterized by 
active water exchange. Zone II l i e s at the 
basin aargias, has a o 23W 230 ratio of 
2.6-1.3 (average 1,9), and average IT 2 valae 
of 1.00, aad i s characterised by slow water 
flow, lone III occ epics tha center of tha 
basin, has the slowest water flow and the 
lowest 0 23*/V 320 ratios (1.3-1.8, average 
1.6); average " 2 concentration i s 1,02. 
These data show a negative correlation between 
0 230/0 230 aad age, and positive correlation* 
Of n 2I*/0 230 with ft 2 concentration and 
coefficient of water eigration. (LKRI 
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<I5«> 
Scalar, S., aa* X. Sessoai 
Invest ieatioa of the I n c H a f of eraaisa 
crash** daaaatic tack. Ceochaelstry 
lateraat loaj l •(3t:»13-622. |1»*9» 

<15«> 
Teaser, 1 . * . t-e. sash as, aa* r.K. Seatt le, 

froa 

Coa*itieas of ereaisa I H C U H froa crashed 
era a i t * , aadesite, eabbre, aa* basalt saaoles 
tree varioe* local i t ies ear* iavastiaatc* by 
laboratory •saoriaaats. I t was observed that 
tba araalaa coatoat of crash** eraaito 
exhibit* aa eaoaaleosly o n t t c i solabi l i ty 
thaa tba ether rack* tasta i . The araaiaa 
ceeteat of watars io caatact with sack 
detr i tas »as foea* to be aore of aa iaeUcatioe 
of tba aaoaat of teachable araaiaa thaa that 
of the ezisteace of a hiahly caaceatrate*, 
U i l t i araaioe vela-, accecdie*. to tba 
anthers* rasalts, the f i a a l esaiUbriaa 
coaceatratioB of araaiaa is watars ia coatact 
oith crash** rock i s established a i t U a 3 t o 5 
boars. I s a resel l o f t h i s , too exaaisatiea 
of eater saaale* provides iaforaatiaa o*ly 
coBcatraia* tba ia** * ia*e vicini ty of too eater 
withia tba last 3 to 5 hoars. Braaiwa say 
bacoaa earich** over a leaser period o f t i e * 
ia f ia* -«ra iae* soils of a ceatiaaoas safely 
of aatar » i th a hifh aiaaiaa coateat froa 
deeper araaiea rick * * * * * occars, i a add i t i e * 
to adeeaat* sarface evaporation. Bacaoso of 
the adsoratioa capacity of sediaeats, the 
aoreaeat of the W02*2 ioas i s biBdered a a t i l 
the adsorption capacity i s at least part ia l ly 
sateratoi. Bee to the adaorptio* o f fset , the 
aiaratioa of the eraayl iocs is sieaif icaat ly 
slower thaa that of th« eater, bat after a 
saitably lea* period of t i a e , i t w i l l appear 
ia sarface layers also. This ex plai ts the 
foraatioa of aareoles aitfc locally bisk 
acasiea coaceatratioas which aay bo coasidered 
aa iadicatiOB of the ostablishaaBt of 
eonilibrisB at a larser scale. (JKT) 

assay for *raaiee as* Beasaraaeat of 
BiseaaiUbriaa by Saaas of * i *b-we*ol*t ie* 
Caaoa-Eay bar abate seaaas. VSCS Circalar 7S3; 
Short Papers of the *S caoloeical Sarwey 
Vrulaa-Thocie* Syasesl**, 1977, J .» . CaapbeU 
f U . | , fpp. 56-57*,. 75 pp. |1977| 

IB-bole assay has boos eVeae by aeasareaeat at 
eaaaa radiat&oa ( L K I that early day* of 
araaiea esploratiea. aacaaso aetestacs as* * 
are aost seasitiwa to too aaclides ta r aooa 
the oacay cbaia of the araaiaa aa* thoriaa 
•ar ias, radioactive aiseeail ibriea or 
sieaif icaat coacaatrattoa* of thorioa resalt 
ia assay errors that caa bo siaai f icaat . 
Gaaaa-ray detectors ead* of saraaaiaB are 
capable of reselwiaa aost of the aaaecoas 
X-rays as* eaaae rays, aa* ia ariacir*.*, they 
caa aeasaro araaiaa d i rect ly , withoat re far* 
to the state of ra*ieactiwe oaai l ibr iaa. 
Selsctaac* to ase these bleb-resole t i e * 
detectors ia tha f i e l * ha* resal t** hacaaja 
they are erpeasiwe, oeeaire sophisticate* 
electronics aa* * a t * resect i s * , aa* east be 
cool** to l iaalc-aitroeea teaperatare far 
operatioa. Eiqk-resolatie* •aeae-rey 
spectroaetry is eai fa* becaase i t offers aa ia 
s i te aetbo* of deter s la l * * tae state of 
eeai l ibr iaa la the «-23a aa* 1-235 -arias by 
sisaltaaaoas aeaserear-it* esiaf a siaaie 
detector. Of the sis isotopes or ereeps 
capable of isde pendent behavior over 
•eoleaically iaportaat poriots of t i e * , f i v e 
caa be evalasted aaaabieaoasly by at least ea* 
yassa ray; the resalaiaa eae, Be-22a, caa be 
evaluated i f a correction i s sade for >-23S. 
(JBT) 

<155> 
Szoqby, I . l l . , aa* I . f i s h , Laval Vaiversity, 
Bepertaeat of Physics, aaebec, Canada: Siaeral 
Deposits Service, Departseat of la tera l 
Besosrces, Oaebec, Canada 

Beteraiaatioa of radioactive Biseeailibries ia 
Draaieo-Bearia* locks. Caaadiaa Joernal of earth 
Sciences 15f1):33-»*. ( I P J , Jaasary) 

Ik net nod is presented to deter nine the 
raaio-eeeilibriae of tb* Braaiea-actiniaa 
series ia rock saoples by low enerey photos 
spectroscopy. The esailibciBa pattora i s 
indicated by the relative absndaace of the 
isotopes 0-23S, Pa-231, la-226, Is-222, and 
Pb-210. for whole rock analysis ao elaborate 
•aaple preparation is Beaded and the 
acasareaents can be porforaed ia the f i e ld . 
On eheaically separated aatecial , the 
sranioe-23S, -235, aad -23d rat io caa also be 
deter sited by the aethed. I practical table 
for radioactive rock analysis, l is t ing intense 
photons below 250 keT eaeroy, is also 
included, Reasoreaentt on araniao-boariaf 
rocks indicate that radioactive disecfalliferiea 
is coeaoa, especially ia near sarface 
•paeiaoats. This skoald be taken iato 
consideration in calc*latino eaaivalent 
areaioa (ea) valaes froa acint i l loaetr ic 
aeassrestats, and la iaterpreti«9 anoaaliea by 
radon aeocbeaistry. The dedsced isotonic 
ratios can be used for age deteraination and 
to aonitor industrial eorichaeat of 
aranioa-235, PUT) 



»2 

SSOCSSBIST** 

05T> 
Taasoa, — *- , 
-^ochesistry . 

I c t < n > of Scieaces . l o x t i t a t e of 
Siberian Oivisioa 

<15«> 
Tarovskii, S.0., tcaceay of Sciences, 
I t s t i t s t e , Kirgizia. VSSX S o Logical 

Seocfceaical Sehavior of rare f leseats Dariag 
Crystallineioa «a£ Siffereatratioe of Sraaitic 
•agsas. 5*ocheaistry later satioEai erH6T-t07S. 
(l«*T| 

la craaitic racks, there arc two tendencies i s 
the b-»kavior of rare eleaeats: fit 
cryscellocaesietl dispersion sad |2J c t tUMl 
concentration- The distribution of th» rare 
eleaests i s detersized by tit* size of the 
graaitoi! intensive, i t s depth of forsatioa, 
asd coapositios. Iztcesives say be classified 
as abyssal, aesabyssai, and hypabysszl with 
high and loo volatile contests- The 
dlstribatioa of race eleaeats i t abysstl 
batholitks i s r e f l a t e * priaarily ty 

;- crystall izatUc dif feces t iat ioe, resulting in 
a considerable difference la the cosceatratioa 
of race eleseets i t tkc « A i t K aeabers Af ts* 
Jlf fereatiatea secies . la aesabyssal 
betkoiiths, feraed at shallow depths i t a 
tectosically active eaviraeaest, 
differentiation i s inhibited a ad 
crystallockeaical cispersios plays the 
iosiaaat role ia the rare eleaeat 
distribotioa.. Sypntyssnl iatrasives vita low 
volatile coe tents arc weakly differeatiated, 
and the difference i s t ie costeat of rare 
eleaeats ia the early and late differentiates 
i s saail . Crystailocbeaical dispersion i s the 
prwdosiaaat factor i* ttr* i i s t r iJ t t io s of tk* 
rare eleven's. Is. typabyssal istrasives with 
high volati le coatefcts aal steep pressare 
gradients, the eleaeats with a strocg affinity 
for volat i le ! becoee concentrated i s the late 
differentiates. Crystallization 
differentiation i s inhibit*! ia the istcasives 
of this type, tut ;e;assiag af the deeper 
parts of iatrasive, especially dariag the late 
sa;aatic and early post-aagnetic stages, 
resel ls in iateasive aigratioa of the care 
eleaeats. Concentration of a taabec of rare 
eleseats (iBCiediag aresiva) is the apper 
pacts of the intrasives i s char, c ter is t ic , and 
dispersion of their coateatr \~ 15 to 21 tines 
greater than ia the hyrabyssal intrasives vita 
low coateat of voiat i les . (JST) 

Tsrariaov, 1 . 1 . , S. I. Zykcv, aad S.T. eibisova, 
». r. feraadskii lastitat* of Geocheoistry and 
laalytical Ckeaistry, Rose**, 9SS5 

Deteraiaatioa of the If* of Seiiaeaury Socks by 
the Lend-Oraaina Betnod. Ceocheaistcy J:2«*-J00-
(19»J1 

Deteraiaatioa of tk* lea* isotopic ratios ia 
area iaa-bearing sedlaeats after the separation 
of detcltnl Bin* tain allows for the dating of 
tke tie* of sedlaestatioa of sedineatary rocks 
by the lead-sraalaa sathod. leong tke aost 
satisfactory aatecials for sack age 
deter alaatioas are arsalsa-beariag self ides, 
apatites, aad the aicaceoas ceaeat of 
sandstones aad cocgloeerates. application of 
this aetkod ia three regions of the Soviet 
la Ion shoved that the deposition of irckeaa 
strata occarred ia aack aora ancient tiaes aad 
occspied a greater t iae interval tkaa 
s*gg*st*4 by tke S-kr ages aeasarad oa aicas 
aad skalas fro* tk* «*a* rocks. Tk* 
accoaalatloa of tke krlvol log secie* covered 
a period between 2600 sad 1900 ail lion year a 
vitk sost of tk* sediaeats being d«posit*d 
betvaen 2300 aad 1900 Billion yearn ago. <J*T| 

Ceocheeistry of 9 aad Th-Sistcib-atioa, of 
radioactive Sleseats ia Ictcasive locks of 
(orthera Kirgizia, •^octeaistcy 2: i**-2t5. 
i«s-^ 

Igaeoes recks of di f fereat tectoao-aagaat ic 
epochs or c£ the s a a e epoch, hat of aagaatic 
s tages different, i a age ia aorthers ' x r g i z i a 
d i f f er s a b s t a a t i a l l y ia t h e i r araaisa and 
thoriaa coa tea t s . l a c r a s i v e rocks of Variscac 

' tectooo-aagaat ic epoch, a s coaperei t o s i o i l a r 
recks of Caledeaviaa aad even alder eegaa t i c 
coaplezes axe characterized by increased 
sraaiaa aad thaciaa con t e a t s , v i th taociaa 
predoaiaaatiag over araaia*. The character z,£ 
eaaat i tac ive l i s t r i b a t i o a sad g a a a t i t e t i v e 
ra t io s of arariaa azd thoc iee ia aagse t i c 
coaplezes t o d i f fereat tectoa»-aaga«t ic epochs 
ia northera Kirg iz ia shoes the - r i s t e e c e of aa 
ia lepecdeat protoaagaatic saecce dariag each 
epoch, ablch i s characterized by s p e c i f i c and 
pecai iar geocheaical c h a r a c t e r i s t i c , which 
l a t e r acre inkerited by a l l the d e r i v a t i v e s 
separated froa i t doting i t s evoiatioavary 
developaeat . These a a e s l a r i t i e s of araaiaai 
azd tkoriaa d i s t r i b e t ' o a i a d i f f erent saga*t ic 
ceaplezes denote the atseac* of « s i n g l e , 
geaecal aagaatic c h a f e r . Bagaatic 
d i f f erent ia t ion of thor ias aad araaiaa 
exh ib i t s a aarked s i a i l a r i t y i a the behavior 
of the twe e l e a e a t s . The aai iaaa accaaalat ios 
of both e l e a e a t s took place ia the f i a a l 
petroches icai ( a c i d i c , a l t r a - a c i d i c , aad 
a lka l ic ) d i f f e r e n t i a t e s . However, there are 
soae d e f i n i t e principal d i f f e r e a c e s ia tke ir 
behavior, which condit ion the geocsee ica l 
d i f ferences betveea these tvo e i e a e a t s even as 
early is daring the aagaatic s tage aad aore so 
daring the postaagaatic processes . These 
d i f ferences cons i s t in that treniae 
accaaalatcs in the f i a a l d i f f e r e n t i a t e s in 
larger aaoaats thaa thoritia dae t o i t s greater 
n o b i l i t y . The eap ir tca l r e g s l a r i t y ia the 
•raciae a f f i n i t y toward potass iaa-r ich aagaas, 
ac l of tboriaa toward s o s t l y s o d i c aageas i s 
not always deaoestrated. la d e f i a i t e 
physico-cheaical condi t ions (aost ly the 
aaoants aad coapos l t ioa of v o l a t i l e 
coapoaestsi tkociaa aad araaiaa concentrate i s 
e s s e n t i a l l y potass ic aagaas. aortkera 
Kirgizia i s a type l o c a l i t y i a t h i s respect . 
C-KTI 
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<1M> 

<1M> 
viae, J.t .» aa* E.V. Teortelot. BSSS. Bestoa, *k 
Crock— teal Tavestieatioas aC See* Black Shale* 
aa« associated tacks. BS6S Balletia Uia-a; «3 
aa. C«W«| 

Tk* distribetioa or cheaicsl els-seats U aia* 
se t s aC saeples of slack ska las aas assoc iate 
cocks aaca •noises' s ta t i s t i ca l ly to leor* 
•hick eleeeats aecoaaaar *k* aa)ac 
rock-faralae. coastitaents, sack as detrital 
aiaacals. carboaate s i serais, ead oroaaic 
•attar. Tk* cocks sucte*: raaee i s afa fee* 
precaekriaa to eacaoa aad ia eeviresaeat of 
depesitie* free eea*os*acIi.BBl t o carbamate 
l a k e Beaivaleat acaafaai ceateats sac* 
•eteraisad ia tkcao saapla sets; oee sack f COB 
th* Share* Spriaes Bearer of the Horca Sk*le 
aad to* epper part of eke Biohrara rocaatioa, 
t?je Esole Port Shale ted Bate Lisestoa*. aad a 
eaaaaed eeaivaleat to tfc* Baalta f*| Foreatioa. 
Th* acaaiaa coataats reaoed froo lass thaa 
B.BB1 parent to I .W3 perceat. Tke aetbor 
•ei leves tkat tko oora soMle clooaats -
chreelea, cokalt, capo or. Iced, eolybdeaea, 
aickel , s i lver , acaaiaa. saaadlee, retries, 
aa* siac - shaald a* f ives priasry 
coesideratioa la asy soacck f»c "oetel-riek" 
Mack skalo deposits hecaese tkoir aobility 
aaT allow tkoa to foes epiaajtetic deposits or 
to ko coaceatreted aitk oreaaic aattoc ia 
coacoateatteas kisk •seeek to fora *re-*rale 
deposits. fJKl 

Mae, 3.9.. aad B.4. Tosrtelot, BSCS, Beaver, o 

Prcliaiaarr Caockaaical a ad Petroerapkic analysis 
of Lever Eocene rielval Sandstone* i s the Socfcy 
Soaatsis te-iioa. Byaeise; Sandstone, f . l . Eayert 
<Ed.|, Proceedisas of tk« 22tk f ield Coefereaee, 
m o . Syosisa ecological associatioa, Caspar, 
ST, fpp. 251-2631. 2*2 pp. flfO) 

1 aeocbeaical aad petrosrapkic stedy • ' lower 
Soceae f levial sesdstoses i s tke 9ocky 
taeatals res ion aas Base to deteraiae tkeir 
avcreee coopositioe ead eeoeheaical kistory. 
Proa f* basis* of depositios, 22» saaplas were 
collected accordia« to a raadoo saspline piaa-
Tae ;2§ saaplas raaee froa kiekly arkosie 
sandstones derived fcoa tk* Precaabriaa car* 
terraia of tk* ceatral Socky soeataiss to 
calcaca&as <i»»rtx saa4ftoa«s 4*riva4 fcoa 
raleozeic and n»sozoic tkrast skc«ts in 
««st«cs ayaaiaa aad Utah- fka avaraf* aajoc 
alaaaat co:;oaitiaa i s (ia parcantl Si02, 
•>3.a; 11293, «.0; P«203» 1.1; reO, 0.»2; »J0, 
I.J; C*0, 5.5; >a20, 1.1; K20, 1.»; «23, 2.1; 
T i « , 0.27; P205, 0.0«; BaO. COT; C92, a.5. 
liaor alaaaats 4«t«ctad iaclada ( i t ppal B«, 
«:«4; Co, 5.5; Cc, 22; Co, 11; <U. 11; » i . U; 
Sr, 3 « ; », 32; Zt. too; Tk, ' . a ; B, 2.». 

Tkaso volaas ac« relatival? kiok foe H203, 
«2k, C9Z, ca, sc , «, » i , Pk, Co, aa< >, aat 
loa far P»203. I«t>. t c . 9, aa« la coopaccd 
aitk savacal astioatcs of tk* avarafO 
coapositioB of saaaVstoaas. ararl; a l t saaplas 
sko* U s t i a c t ckaoical aad aiaacalofic ckasoas 
ccsaltia'J fcoa diaaaaatic aad, local lf . 
kpiratkoreal altacatioa. katkisaaic aiaarals 
iaclada carkosatos. srol itos , Boata.rillosit*. 
kaoliait*. «iaad-lar*c claas. aad locallr 
opidota aad aapkikolc. Saaj saoplas skaa 
coccosioa of oaactz aad s i l icate aisacals. 
Barak load* ass peaks Ua pcasat i s tka 
oriaiaal arkosic sadisaats kat kas sicca a«es 
dissolTod. slkaliac carbonate solst iaas 
capabla of traaspoctias arasiva acre pcokaklr 
resaoasifcla for the altaratioa okscrWd ia 
aaaf basias. k aossikl* soacea foe sack 
asters i s sos* b u m i s cbe voasate asters 
erpallad froo tka iaterteaeeitf Creeo Si»»c 
focaetioe- Clatal 

<W2> 
•alker, c . s , , wsss, Baskiaatos. K 
lea of Bcaaiaa-Seaciae arias i s tke Coatara»oas 
•sited States. IKS Professiosal Paper «55-S, 
fpp. 2»-35|. It9C3| 

isotopic see detecsit- . ioas as s e l l 9% 
eeoloeicsl istecpretatitas celated to aae of 
kost cocks asd cosf iaiae ><.cactaces iai icate 
tkat tke doaiaaat sea of srssies 
siaeralisatioc ia n i u ia the coaceraiaoss 
Bsited states i s Late ccetaceoss or Tertiary-
Beposits of tkis aee are sidel* distribsted 
tkrooekoot tke aesre ra Baited States aad 
isclsde virtaally a l l tke veias froa akick 
s i fa i f icsat saosits of anaiaa ore have teet 
prodacad oc akicb coataia lac<« or* re series. 
Other periods of araaisa aiaeralizatiaa ia 
vei&s ia tke cocceraiaoss Oaitel states arc 
Precaabciaa, Paleozoic, aad pMSibly Sesozoic 
ia ase. Doaiaaat periods of ticaaiaa 
aiaeralizatioc ia other ptrts at tke world 
sees to be aaialy Pracaabciaa »r P*leozoic ia 
aee. (latk) 

<U3> 
Beaver, P., Calf Oil Ccrporatioa, Sosstos, TI 
I Theory of tke 9istrib*ti«a of l«i io«cti*ity in 
Bariee Sedisenr.ary *ocks. feaph*sies 
7(2j:1«2-19». |1«»2, »prill 

Caaa»-r*y aeasnreaeats of aaciae sediseatacy 
rocks indicate chat ia aeaeral tke slo*«r tte 
rate of deposition the ercater tke 
radioactivity, Tke aost recest aetsnreaeats 
of tke radioactivity of set wtter sayjest tc. 
increase aitk 'eo.k, vkick i s l i c i t e s a veer 
slov scttl i^a of ssall particles, i t is 
believed tkat a ec»lo<|ic tiae-scale of 
sedioaatatioa can be establisi.«it, sab)*ctx t j 
certain oocrections 4»e to firvtioo of 
radioactive aincrals by oriasisas. (tithi 
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Teraolayev, » - ? - , » .»- ZhHikova. and » . » . 
Xarlaskiy, » .I . Veraadskii tast i tete of 
Coockasistrr aa* analytical Cbeaistry, Soscoe. 
•5SS 

Transport of rreaine ia leaeoss Solstioas i t t i t 
Foes of Coeatlez Si l icate leas. Ceockesistry 
2|«1t*2«-«»» . f TOS) 

M t c certain coesitiens oraeiea ear be 
traaspacted ia aatare la the foca of aa 
agaeoes soletioe of a kyirosy-ereayl-silicate 
coeplex of the (9O20BI psiOll type. The 
hvdresiUcate ioa say re coesieered either »s 
a groep stabilizing the kydcexysraayl ioa ia 
solatiea or as a ligasd of a ee*fc coeplex. 
Tie particle size of this caaplez i s 
iateraeeiate W t t m that characteristic of 
ioeic solatioas ami of colloidal sospeasioas. 
Iraciea sigretes ie. this Coca i s aearly 
nentral or aeakly alkelie* solatioas, at 
U i p t c i U R s «o to 2*0 degress C, i f tke 
coaceatrstioa of street electrolytes ia the 
solution i s relatively loo |aot higher tbaa 
their egatilibriaa coacestretios *itk tke 
arnnyl esd s i l icate iocs) . Ia carbamate 
solstioas tke sceafl s i l icate caaplez i s 
asms posed tad the araryl ioa f e n s a 
cacboaate coaplez. f»ST| 

<irr> 
Tevseyeva, I . S . . and »_p. FMiaa 
Ozidetiea-nedectiee Properties of Sedla 
Vraaina-Beariae lacks. Ceecbeaistry 
tl:10«3-ie««. |1««3) 

ataxy 

Tke oxidati-M-rvdectise CEhl properties of 
sedieeatary rocks arc aaeae the aast iaportaat 
peockeeical factecs responsible foe the 
pcecipitatioa eat coacaatcatioa of araaiaa 
free ereeae. asters. IavestiTatiee of the 
exiestioa-redact i e s properties of rocks as a 
part of coaplez kydregeocheaical iavestigatiee 
breeeeas the possibil ity of evaleatiag 
sediaeatary cocks as carriers of araaiaa. The 
Sh of a series of saaples froa a araaiferees 
saadstoae-shaOe feceatioa aai a eraaiferoes 
carboaaceoescarhooete focaatiea sas eeassred 
hy the E2Cr207-t3S0a eethed or by a 
eotificatioa of this oetkod esiag KBaOa-nM 
solatioas. The araaiee aad pyrite coateats 
•ere foaas to be directly propertiaaal to the 
ckaase ef Sit. The 9 castast chaage ia eh took 
place ia rocks that ceataieed ecgaaic setter. 
The araaiaa coateat i s loo despite a largo 
chaos*, ia Eh if the- peraeability ef the rock 
i s low. This fact ccafiras the eraaiaa i s 
epigeaetic. (JBTI 

<1*5> 
Tersaev, t.<f., Icadeay of Sciences, Iest i ta te of 
Geophysics, Oral Sciestif sc Caster, Sverdlovsk, 
ass* 

1 aetkod of Sxasiaiag tke Diffasioa Paraaeters of 
teas ia Vrasiaa Minerals, eeockesistry 
International 11(5) : 10*9-1191. fiofa) 

1 dist i l lat ion aetkod is ased to deteraiae tke 
diffssioa paraaeters of lead ia araaias 
siaerals. leas dist i l lat ion isotkeras for 
sraaiaites isilicate that leal occars ia too 
different positions: disordered and stable 
doaaias, vkich shoe Id sc taken into accoaat i s 
ealcolatiag the diffasioa coefficient, faathi 

fes'kovs, Z. S., 9.1. Siaeyev, sad I .e . Siaeyeva, 
Icadeay of Sciences, last i tate of Mineralogy, 
Seochesistry, »«d Crystal Ckesistry of S«c« 
Sleaeats, Soscoe, VSSE 
Ocaaiaa and Tkociaa ia * l U l i c Socks of tke 
Urals. 9eocbeaistry 9:««f-»9a. ilWIl 

Tk« avtra^e tborioa content ia nepkeliae 
syenites of aost of tke alkalic aassifs 
studied wms s iailar To i t s content in iaseoos 
rocks in <|eaeral. On I tte tkorioa, ko»e*er, 
sraniaa i s strongly concentrated in tkese 
rocks and i ts average contest i s higher tkan 
tkat of granites. Typically, the tfcoriea 
content in alkallc rocks i s kigher than the 
staaiaa content, bat i s tke aiaskites of the 
Borssk-Set aessif tkis relation is reversed. 
Tke variations in tke Tk/0 ratio ic alkalic 
rocks are caased aalnly by variations in tke 
sraniaa cocteat »itk the tkoriaa content 
raaaiaiao fairly constant. > direct 
correlation of tke total araniaa and tkorlos 
contents ess foand vltb tke content of rare 
earth eleaents. I less direct correlation vas 
foand between tke see cf araniaa and thorlaa 
contents and tke nioblus aad zirconiaa 
contents. (JBT1 
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<u»> 
Zeat i i l i , a . , a.S. Hitch*U. B.k. Taylor, and 
P.P. Taylor. Cased* ecological Sarvey. Ottawa, 
Sataeio, Canada; Oalhoasie Bsiverslty. Departaeat 
of ecology, Califax. Bora Scotia, Caaada 
Statics of Bistribotias of Braalae ie Select** 
ace Saviroaaeats Osing Bacleer Track Techal*.e*s. 
ecological sarvey of CaBodn Paper 77-1B, Beport 
of ac t iv i t i e s . Part B. (pp. W1-1*3l, 350 pp. 

Over 350 balk analyses for " acre carries oat 
oa aiaecal separates, whole-rack, and or* 
saaples free, a variety of ore eaviconents in 
Caaade. Polished tbia sectioas of several 
roc*s tat ores acre prepared foe v-track 
•appiaf. Preliminary reseats are reported, 
analyses of fleocitas fro* St . Lawrence, 
Beafoaadlaad foaed tk* highest « 
coaceatratioas li.it PES) ia white, ailky 
f leorites at a v*ia wall ia contact with 
granite} cootalaia* 7.8 ppa B. at Says Siver, 
Bova Scotia, f leocitas vith 2.5? ppa o were 
obtained. Bo correlation bctveea B 
coaceatcatioa aad parpbt color or kydrocarboa 
assacia--ioa vas observed, possible positiv* 
corr*l*«.ieas of B coateat with crystallization 
tea per* tar* will b* investigated asiag field 
iacla^ioas. aaalyses of aessive self id* aad 
barite deposits fosad 3-10 ppa B ia ore 
speciaeas froa the Bacleaa orebody, Sachaas, 
Bevfoaadlaad, althoegh galena or barite ores 
are generally sack lover (0.00-0.0" ppal. 
associate*' volcaaics ranged froa CO? ppa B 
(aaygdalar aadesitic basalt) to 2.6 ppa B 
(dacit* rhyolitc). Spociaeas fcoa the Sing 
deposit, Baabler Rice, Bevfoen&laad, had op to 
•-5 ppa B; tee schistose aetavolcanic host was 
only 0.5 ppa 0. Batites froa Regaet Core, 
Bova Scotia, raage as Sollovs: aassiv* white 
barite - 0.03 ppa B; ycllov-straiaed barite 
with hydrocarbon-rich nodslcs - 0.36 ppa o; 
barite with ecytbrit* - 2-11 ppa n ; aassive 
orang* barite - 13.57 ppa B (B concentrated in 
sea l l , aaideatifiad inclasioas), Speciaeas of 
beaded selphides froa the s i t e contained 1-2.6 
ppa B. The Pb/Za deposits of Pine Point and 
Polaris nine, Borthvest Territories, 
Bevfoaadlaad Ziac, Daniel's Sarboar, 
Bevfoaadlaad, aad Cays River, Bova Scotia 
yielded valaes of 0.007 3.012 pp 0 for galeae, 
0.006-0.0(8 pps 0 for sphalerite, 0.775-1.068 
ppa B for aarcssite, and 0.011-0.»72 ppa B foe 
associated calcit* aad doloaite (2.«38 - 3.«35 
ppa at the Solaris Bine); the host carbonates 
contain 0.9-2.3 ppa B. These resslts are 
being evaleated in relation to geocheaical aad 
genetic considerations for Bississippi 
Talley-typ* deposits. 0 content la a saite of 
16 saspies froa a fe ls ic porpbyritic flaton 
associated vith so alaeralization at Deep 
Cove, Bova Scotia, varies froa 0.65 to 6.07 
ppa 0 (average 2.76). Bighest valaes are in 
the aroendaass of coarse porphyritic phases 
aad ia aineralized zoaes vith pbyllic 
alteration; valaes are lover in phases rich in 
hydrotboraal b iot i te , «-feldspar, goartz, and 
Bolybdoaite. (1KB) 

<16»> 

<16«> 
Xhil'tsova. i . e . . L.B. Catnova, c t . Sidoreako, 
and R. I. Valayeva 
roraatioa of Hetastable and stable Salifications 
of ir ig ia i te by the Ictioa of Bcaaiaa-Bearia; 
Solatioas of Povellite. eeockesistry 
Xatersatioaal 7(a): 688-692. (1970) 

acid |pB 3.15-3.75) so la t ions of acaayl 
aitrate containing 0.1-1.0 percent aranisa act 
oa synthetic povellite (Ca*oO*) ander noraal 
coaditioas to prodace a setastable 
aodificatioa of ir ia ia i te BQ2(BBoO*)2 r 3B20, 
vhose depositioa reg aires a considerable 
excess of araaiaa over aolybdeaaa ia the 
solatioa. This aetastabl* fore has properties 
intermediate betveea those of ir ig ini te and 
calciaa araniaa eolybdat*. Bitrate S3letions 
coataieiag over 3 percent scaniae act oa 
synthetic povellite eader soraal conditions to 
replace the povellite spherelites by clsaps of 
grains with a cryptocrystalline stractace. 
The new phase i s s ta t ic i r i g i e i t e , which 
closely reseables the nataral aaterial. 
(hath) (JBT) 

<170> 
Zhakova, I . S . , Icadeay of Sciences, Institute of 
Ceocheaistry aad Biserai Physics, Kiev, BSSB 
Braaiaa Contents of Precaabcian Foraations in the 
BkraiBiaa Shield. Ceocbeaistry Internatioaal 
10C7-8):«0-938. (197B. July) 

The araaiaa contents of igneoss, sediaeatecy, 
and aetaaorpbic rocks froa different tectonic 
settings in the Ukrainian Shield ace 
presented. The aean araniaa content for these 
rocks was calculated to be *.1 ppa. The 
aagaatic and altraaetaaocphic foraatioas on 
the vhole have higher araaiaa contents («.<* 
pps) than the sediaeatacy and volcanic 
foraations (3.1). The aean araniaa content 
for the shield as a vhole i s higher than that 
for the Earth's crest. This i s attributed to 
foraations dating froa the late orogeaic and 
postoroganic periods of the geosynslinal and 
the platform stages which are enriched in 
aranisa. (JBT) 
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<171> 
Zbakova, 4 . 9 . , I-». Bergman, aad C.T. Xkakov, 
leaden? of Sc iences , I n s t i t e t e o f Seochenistry 
i»ad s iae :a l Physics , r i e * , 9SSB: v. I . veraadskii 
I n s t i t u t e of Ceochenistry aad analyt ica l 
Chemistry, Soscow, 3SSR 

Distribution of (Iranian in the Geological 
Poraatioas of the Ukrainian Shield. Geochemistry 
International 12|*| ;103-TK. (t9T5l 

The araaiaa content of igneous, 
metasedineatary, and metavolcanic foraet ions 
of the Hfcrainiaa Shield mas deterained by 
luainrscence and radiochemical methods- There 
• a s l i t t l e vari^'ion ia the ataaiaa content in 
the volcanic tarnations and i s aost cases i t 
does not exceed 5 ppa. The lowest araaien 
contents were charac ter i s t i c of focaatians 
related t o aafic vo lca t i sa of the geosynclinal 
s tage. The aranioa content i a the 
metamorphosed volcanic cocks depended on the 
composition of the primary rocks, and 
incceased fcoa r a f i c to f e l s i c volcanies- In 
the sedinentary formations, the lowest uranium 
concentrations were found in the ferruginous 
s i l i c e o u s cocks. la the iron-rich zones, the 
uranium content ranged between 1 and 1.3 ppn. 
Hat in the s c h i s t s often reached a *o a. 6 ppn. 
The distr ibut ion of acaaiaa i n the 
sedimentary iron depos i t s was determined by 
dif ferences in the f a c i e s and composition of 
the i n i t i a l s ed iaent s . Somewhat higher 
araaiaa conte s t s characterized the lover 
terrigenous focaat ions of the otogenic s tage 
of developaent. In the lever formation of the 
Srivoy Bog s e r i e s the average uranium content 
•as 12.S ppa and increased regularly downwari 
i s the s e c t i o n . The increase was part ia l ly 
dependent on the grain s i z e of the c l a s t i c 
rocks, i . e . , increasing froa 5.2 ppa in 
psy l l i ce s f> 15.6 ppa in the coarse-grained 
basal rocks. The enrichment of the 
coarse-grained rocks in uranium i s believed to 
bfa r e l a t e ) to the presence of organic a a t t e r . 
The content of uranium in the sedimentary an* 
sediaentary-volcanic (creat ions was control l e i 
by several fac tors . Scae t i i e s the content was 
due to the presence of f e l s i c volcanics , 
sometimes to the presence of organic matter, 
accessory minerals, or the structural posi t ion 
of the formation. (J*T) 

<172> 
Zharavlav, S -S . , and O.K. Osipov, Icadeey of 
Sc iences . I n s t i t a t e of Geology and Geophysics, 
Siberian Div i s ion , Sovosibirsk. OSSH 

Oreniua ia aaf ic Socks of the patya and Bol*Shaya 
Knl'Taygm Bass i fs of Co may a Sttoriya. 
Geocheaist v 2(2):308-312. (1965) 

The average araaiaa concent i a the aa f i c rocks 
of the Patyn aad Kal'-Tayga regions of Gornaya 
Shoriya i s 0.*3 ppa- In the process of 
emplacement j f the aaf ic a a s s i f s , the 
concentrations of araaiaa decreased up t o the 
stage of formation of a l k a l i c and s i l i c i c . 
9uriag the c r y s t a l l i z a t i o n o: the a l k a l i c and 
s i l i c i c rocks, there mas a gradaal increase in 
mraaias content , and a maximum was reached 
daring the formation of the d i k e s . There i s 
no d irec t corre lat ion between the contents of 
potassiaa aad araniea in the rocks. Daring 
the ear ly s tages of eaplaceceat of the Patyn 
gabbros, the content of potassiaa cenained 
constant bat the content of araaien decreased, 
vhi le in the l a t e r s tages the content of 
uranium increased bat the content of. potass iaa 
decreased ant i l the complete disappearance o f 
i t s only c a r r i e r , b i o t i t e . The pr inc ipal 
carrier of araaiaa ia the aaf ic rocks mas 
p lag ioc la se , which generally conta ins aost of 
the oraniaa present in the rock. In grani te 
a a s s i f s , the ear l i e r rocks contain l e s s 
aranian than the l a t e r , bat in gabbro a a s s i f s , 
the e a r l i e r rocks ace richer in uranium than 
the l a t e r . In both cases , p lagioclase becoaes 
gradnally enriched in urxnima. The mafic 
intens ive rocks mere not Pal ingenet ic and did 
not obtain oraniaa from the pre-ex i s t ing cocks 
except by mechanical a s s imi la t ion , increase 
in the concentration of uranium in the 
enclosing rocSs near the content depended on 
the degcee of aetamorphisa. The strongest 
enrichment occucced daring the regress ive 
hylrotheraal setasorphism. (31T) 

<m> 
Zhuravieva, S.*"., 

L. *. Serezina, anJ Te.*. Sal in 

Geochemistry of Barer an.l P i i i o a s t i y e Ele ients in 
Xpat i te - lagnet i te Ores ia alkal i Utrabas ic 
Complexes. Geochemistry International 
13(5):1»' T -1«6. (I?"^) 

Upatite-magr.etite ores have the s p e c i f i c 
element assoc ia t ion charac ter i s t i c of the 
accompanying carbor.atites (Ta, «b, 0, Th, Zr, 
Ti) ; h a t c h e t t o l i t e , pyrochlore, J i C t e l i t e , ar.1 
i a i . l f l e y i t e are the main concentrators of tho 
rare and radioact ive element.:, s ince they 
contain ^6-*)6 ppercent of the t o t a l amount ir. 
the rock. The rare and n i i o a c t i v e elements 
behave s imi lar ly during the formation of 
a lka l i ultraba3ic complexes cantainiag 
carhonatites ar.i a l s o ones containing 
apatite-magnetite ores. The l a t t e r are 
syscarboaatite depos i t s . There are c l a s e 
corre lat ions between the race and radioact ive 
elfta^r.ts in tantalum-hearing apatite-magr.etite 
ores containing e a l c i t e an) also in the 
cartor .at i tes , which means that gamma 
spectrometry car, be use! to map ore ho l i e s and 
mak* rapid measurements of miobiua an) 
tantalum cor.!.er.t3 of bedrocks, samples, ar.d 
4rf>ssir..j f.ro4ucts. (Alien) 
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<17»> 
Z i e l i n s k i , S . k . , 0S1%. Denver, CO 
IriaLas kbaadaaces end Distribution i c associated 
Glassy and Crysta l l ine Phyol i tes of tke "estera 
I n i t e i S ta tes . G e o l o g i c 1 Society of kaerica 
S u l l e t i n »«(3) : »<W-»1». t'978. Sarch) 

Tke abaadance and d i s t t i b a t i o n of araniua in 
11 c u l t s of rtrolitic lava and ash-flow t a f f 
of c a l c - a l k a l i c e and t r a s i t i o n a l coapos i t ioa 
were analyzed. I l l saapies caae fcoa tke -
aestecn United S t a t e s . Tke study was 
i n i t i a t e d in order to evaluate tke pater t ia l 
of r h y o l i t i c g l a s s as a source of oraain-
o r e s . Tke saaples consisted of obsidians , 
p e r l i t e s , and f e l s i t e s tkat ranged in age fcoa 
Ple is tocene to d l igoceae . Cranio* 
concentrations in tke obsidians ranged froa 5 
t o *6 pps, a i tk tke c o e x i s t i n g p e c l i t e s having 
i d e n t i c a l {plus or Bin as 5 percenti araniaa 
contents . Tkis fact ind ica te s tks t l i t t l e or 
no araniaa i s l o s t daring tke hydration of 
tkese g i a s e s . F e l s i t e s , however, sko> nrsniaa 
deplet ion as kigk a s 80 percent re la t ive to 
coex i s t ing obsidians and p e c l i t e s . 
Coabination of t k i s data «ith tke c e s e l t s of 
e a r l i e r wort on peralkal iae r b y o l i t e s 
ind ica tes that uraniua depletion s e e s s t o 
increase with age, with di f ferent rates of 
deplet ion froa c a l c - a l k a l i s e (slowest) to 
oeralkal ine ( fas tes t ) compositions. Uraciaa 
d i s tr ibut ion is inkoaogenoas in felsite??. 
e lectron nicroprobe analyses of tbe 
l eas t -dep le ted f e l s i t e s indicate tkat Iranian 
i s assoc iated with concentrations of Fe-Ti-sn 
ox ides or i s in accoapanyir.g accessor; 
a i n e r a l s . Secondary Fe-Ro oxiJes ia o lder . 
depleted f e l s i t e s are araniaa-bearing, 
e s p e c i a l l y along fractares or flow layers . 
araniaa l o s s froa f e l s i t e s seeas t o be largely 
contro l led by low-tenperatore so lnt iva over 
long periods, with soee prec ipi tat ion ia 
secondary phases. (loth) (JST) 

<1T5> 
Z i e l i n s k i , Z.I,., K.9. Ladvig, and D.». Liaisey, 
BS5S, Denver, CO 

Tj.anius-Lead apparent ages of nraniferous 
Secondary S i l i c a as a Guide for Describing 
Traniax ( labi l i ty . TSSS Circular 7 5 3 ; Short 
Papers of tbe i s Geological Survey 
acaaiia-Thoriaa Syaposiua, 1977, J . i . Caapbeli 
(Fd.) , (pp. 3*-«0 | , I* pp. (19-''', 

Case s tudies of the Shirley Basin i a »yo»ir.g 
and the Thoaas itange in Itah were preseatej to 
i l l u s t r a t e the use of 0-Pb isotope sys teaat i c s 
to inves t iga te the t ia ing of aigration of 
uraniferous s i l i c a saturated so lu t ions . The 
inves t iga t ion was based upon the assumption 
that the t i a e of uraniua aobil izatior. i s 
cef leeted in the T-Pb apparent ages of 
secondarily prec ipi tated, uranifecous, 
cryptocrys ta l i lnc s i l i c a . Apparent ages of 
secondary s i l i c a can be coapared with ages of 
host rocks and nearby araniaa deposits to 
farther describe the t ia ing of araniua 
aigration in a particular acea. (JTT) 
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<1T6> 
Stat* of alaafca, Depertaent of lateral Besoarces, 
Division of Geological Sarvey. Collar*, »« 
vrnniaa Prospecting la bleak*, llaska Geological 
Ssrvey Inforaation Circalar •; S pp. (1968, 
larch 7| 

Oaring tke '950*«, a considerable aaoaat of 
exploration vis doa* by the I K and by private 
prospectors i s Alaska. The aork vas aiaed 
alaost entirely ,»t discDvetiag hydrotheraal 
deposits ia tke old highland arei --. Tke 
loss-Idaas deposit, efcick aas discovered aear 
Ketckikaa bf prospectors, was tile oaly aiae 
foaad as a resel l of this effort. T>* kEC 
work consisted of testing old prospect? Cor 
radioactivity aed of saapliag of coaceatretes 
free streaa sedi seats sad placer deposits 
belov areas likely to oaataia ore deposits. 
Tke resmlts iadicated tkat soatbeastera 11aska 
and "be Sevard Peaiasela are tbe sost 
favorable regis** tor prospectiag for 
vein-type deposits. Strata-hoeed araalea 
deposits foaad i s relatively f la>ly iag 
deposits i s poroes perscabla sediseatacy rocks 
are tke aost prodactiva soarce of araaiaa. 
Sack deposits are aosk likely to occar "dovn 
stress" free exposeres of acid istrasive or 
extrasive rocks (granites or rkyolites | . la 
klaska, sack areas are aost likely to be foaad 
in the Cenoxoic baslas which for* great 
loalaads aad possibly at the arctic Slope. 
Deposits aoald l ikely fee foaad share acid 
igaeoes rocks are present over large areas of 
the sarroandinc k i l l s (e.g. fester* copper 
River basin. Eastern Sasitsa tlver valley, aad 
Bristol Say areal. Tke likely host rocks 
•onId be sandstone or coagloecrate of Tertiary 
or possibly of Qsaterasry age aad the deposits 
voald be expected to occsr vitbin a fee teas 
to handreds of feet froa tke sacface. 
locally, the higher beds in the great 
Cretaceoas conglomerate basins are aoa-aariae 
aad yoaager than nearby granites. Sose of 
these beds say have beea favorably sitae ted at 
sose tiae in their history to act air- host rock 
for orasisa deposits. Tke abaadaace of 
graaitic iatrasive rocks in soatbeastera 
ilaska, the Interior, and elsvkere in the 
state snggests that prospecting of each areas 
for hydrothersal type deposits has a 
reasonable chance of seccess. Direct seasiag 
of gasaa rays i s oae of the pciacipal aeaas of 
detecting aranina deposits, bat their liaited 
range aad penetration rover tbzoegh a thin 
cover of rock or eater serioesly Uni t s the 
effectiveness of radiosetric ssrveyiag froa 
air or groaad. streaa sediaeat aad soil 
saapliag offers a aeaas of detecting araaiaa 
deposits which sight be Biased by aerial 
radiometric snrveyiag. analyses of the 
sadleant seepies vosld be sensitive doen to a 
fev ppa sranias to detect a l l aaoaalles. (J»T» 

<177> 
leternatlonal ltonic Energy agency, Vienna, 
asstria 
ftadioaetric Reporting netbod* and Calibration i* 
(Iranian exploration. m i Technical Reports 
Secies i o . 17*; 57 pp. (W7t) 

The radiometric sethoda and calibration 
atilixed ia sraaias excloratioo ice eevieeed 
in this report, tad the following 
recoaeeadatloes are sade is order to 
standardise these setbods: (1) * standardized 
•ystea of reporting a l l radiometric 
aeaaoreaanta, and a standardized sethod of 
calibrating instrosent* asad to aake seek 
eeasarenaats are essential la order to 
increase the comparability and consistency of 

radiosetric serveys and establish a siaple 
basis of Jadgiag the significance of the 
resale. (21 III reports of radiometric 
Beasaceaeats shosld contain a* adegaate 
descriptioa of the seteods and iastraaeatatioa 
ased. (3) 111 BeasereaeBt* of total 
radioactivity shosid be reported la teres of a 
nea eait , to be kaova as a es i t of 
radioeleeeat concentration, abbrevitioa er , 
•hick i s defined ia teres of the iastraaeat 
response t o oae part per s i 111 en crania* ia 
eceilibria*. («| (here circeestaaces jestify 
the ese of total coeat aeasareaeats tu 
indicate the abeadaac* of a specific 
radioeleeeat, the abeadaac* e i l l be expressed 
i c teres of potassisa, e**iv*l*at acaniea 
(e0», egaivaleat choriaa (eTh|, in either per 
ceat or parts per Billion as appropriate. (5| 
all aeissreeents aade by gaaaa-ray 
spectroaetry shoeld be reported i s terns of 
dry aeight cadloeleaest abnu&ance, thas 
percent potassian (percent K), parts per 
ai l l ioa egaivaieat a males (ppa eO), parts per 
Billion egaivaieat thoriaa (ppa eTb|. (6) Tke 
correlatloa betveen comet rat* aad 
concentration aad say .relevant correction 
factors for each i*stra***t shosld be 
determined by the ase of standard calibration 
sosrees of compositions aad diaeasions 
ontliaed l a this paper, and tally reported. 
PET! 

<17*> 
Laurence Liveraore laboratory, Liveraore, CI 
flldrogeocheaical and Streaa-sediaeat 
Reconnaissance Sarvey of the Rational araniaa 
Resoerce Evalmatioa ( l a i n Progra* - nestera 
Onited States: Qaarterly Progress Report, 
October throagh Decanter 1977, 5J8*-71(78| ; la 
pp. (197S, ipri l 1| 

Dec in g the gaarter, October-December 1977, 
•eather and the death of a contractor stopped 
foer field projects that vere ia progress. 
Revisits to these areas are plaaned for tke 
spring. 1 6500 sgoare kilometer (2500 sgaare 
ail*) recom*aissence project i* soathera 
Revada vas completed aad s i t* selection end 
planning for three projects that e i l l cover 
V68,000 agnace klloseters (*5,O09 sgeere 
ail**) ia nevada aad irizos* ia the spring and 
saaeer of 1978 aas fisisbed. ffroaad eater 
prograns ia Pevada, Itlzona, and fashlngton 
are con tuning on schedmle. orientation 
saspling In Idaho and fcrlzoaa ea* coepleted, 
aad plans for a southern California study 
early next gaarter sere finalized. Seiliaeat 
processing contractors perforaed acceptably. 
Restroa activation aaalysis of rostine sasples 
began and nearly 1200 saaples ears analyzed. 
Final ra*.date report* for teo orientation 
stadias la wevede sere prepared aad vork begaa 
on three others. Coapater codes vere vr i t tes 
to provide interactive generation of 
nnltipacaaeter correlation plots aad table*, 
(lath) (JET) 
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<179> 
Laereace Livereore laboratory, Liversore. CI 
Sydrageow-aeaicai end Stream-Sediaeat 
Becoaaaissaace (9SSt) Servey of the Vationat 
Orasiaa Besoarce Evalaation fW!iE| Progres -
t a s t e r s Baited Stakes: Qaarterly Progress 
• • p o r t , Jnly throagh September 1977. 
SJBI-a5{7S|; l3 pp. C'97i. Jannary Ml 

Soring tke gearter, Jely-Septcaber, 1977, 
reconnaissance saapl iag projects ia 
Washington, Idaho, and nevada covering 130,003 
s<i«are ki toasters acre i n i t i a t e d . la 
addit ion, Sendix f i e l d Engineering Corporatioa 
persoaael co l l ec ted sedieent aad serface eater 
saaples froa a«-]or portions of t i e tare* 
project area; cover it . / 175,000 sgeare 
k i loae ters i a the aforeaeationed s t a t e s and 
hrizoae. Orientation s tadies in e a s t - c e a t r a i 
Idaho (Idaho Basins) aere a l s o i n i t i a t e d and 
tke tkird sad f inal pkase of the srizona 
or ientat ion stody i s t ee s i erra aacha region 
aas coapleted. Ground vater saapi iag ia the 
sreet Basis by Sesert Besearcb l a s t i t a t a (Bel) 
continued on schedale , and aev groeadvater 
saapling contracts acre placed a i tk Bashing ton 
St*te University aad tke University of 
krizoaa. F a l l - s c a l e operet ioc of tke saaple 
ana lys i s sys teas aere delayed a a t i l tke next 
gaarter by a amber of anexpected kardaare 
r e l i a b i l i t y crobleas. Coapcter codes aad 
egni >aeat fcecane avai lable for preparing the 
hard copy data t a b l e s , a i cro f i cke , s t a t i s t i c a l 
sans.- ry p l o t s , aad nap overlays required for 
reporting. faith) (J*?) 

<190> 
vjc lear Techniques for l i n e u l Exploration aad 
Exploitat ion. C09P-69122 0: Proceedings of * 
Panel, Krakoo, Poland, Deceaber %-12, 19*?. 
International Utoaic Energy Hgencv, Tieana, l"7 
pp. (1971) 

Bzclear technigoes , »kick have becose accepted 
foe routine use in tke o i l industry «a<t ir. 
irar. i<i* prospectir.g, are gaining vider 
recognit ion for applicat iocs in the 
explorat ion foe and e x p l i c a t i o n of tke sore 
conventional aineral resources. The 
International ktoeic Energy agency covened a 
Panel in Krahov, Poland, froa 7eceater .9 to 
12, 1969 OK nuclear Technigaes and mineral 
?esources in the Developing Countries to 
reviev tke oresent s t a t u s and to ident i fy 
those techniques »ast sui table for adopt ior. sy 
developing countr ies . * snnaary of the f inds 
>f th i* »anel i s presented in t h i s 
proceedings, together vith individnal 
contr ibut ions prepared fro* tke vockmi papers 
presented if the p»><el a e s t e r s , (JR"I 

f ive of the f i f teen papers presented in th i s 
panel proceedings have been arstracted and are 
l i s t e d separately . 

<iei> 
Oak Hidge Caseoas Diffas ioa P lea t , Oak Sidge, Ti 
Eydrogeocheaical aad Streaa Sediaeat 
lecoaaaissaace Basic Data for Enid BTBS 
Quadrangle, Oklahoaa. WBI-7(79 | ; ( / a s - i i a ; 138 
pp, |1970, Decesber 8) 

Gcaaadeater data i n d i c a t e that the aost 
proaising area for po ten t ia l araaias 
a i i s e r a l i z a t i o a occurs in the eastern part of 
the gaadraagle. Bocks ia th i s area belong to 
tae Persian Carber Sandstone aad Beanessey 
Sroap. Baay areas o f kigk-arasiea 
coacestrat ion a l s o occar in the ves t -centra l 
part of tke gaadraagle in rocks of tae Persian 
age Wellington Fornatios . Tke i s soc ia ted 
e l eaent s indicate that anoaaloas araniaa i s 
groundwater i s probably derived froa 
cont inental sandstoae f a c i a s . Straaa sediaent 
data sfcov aiga-arasiaa valaes occar ring 
prinari ly in tke north central area of tke 
quadrangle, toefcs cropping oat ia t h i s area 
belong to the PeensyIvaaiaa Ida Groap tbrosgk 
tke Pernian Gerber Sandstone, bat higk-araniaa 
concent rat ions do not appear to be U n i t e d to 
any one geologic a a i t . The associated 
e lenents indicate that aaeaaloas araniaa nay 
be derived froa phosphatic rocks and fros 
heavy and r e s i s t a t e s i sera I s . '.hath) (PaG) 

Field and laboratory data for $77 groasdaa^er and 
£1£ streaa sediaefat saaples are presented in the 
appendices. 

<182> 
Oak Sidge SaseosF Diffasion P l a i t , Oak Bidge, Tl 

Bydrogeocfceajcal and Streaa Sediaent 
Eecocsaissence Basic 3a ta for ardeore BT9S 
Quadran-jle, oklasos*. <iiei-le2<79) ; r /09-111; 38 
pp. (1978, October 231 

Sesalts of a reconnaissance geocbeaical survey 
of the ardaore Ooadrangle, Oklahoaa are 
reportf-d. f i e l d and laboratory data are 
presented for 7«S grousdvacer saaples and 762 
streaa sediaer.t saapl.-s- S t a t i s t i c a l and 
areal d i s tr ibut ions of urac i l ! and poss ible 
araniaa-related variables are displayed. 1 
generalized geologic aap of the setvey area i s 
provided, and pertinent {eologic factors uhict 
say ^e of s ign i f i cance in e v a l i a t i s g the 
p o t e r ' i V for ir*ni»a s ineral izat ior . are 
b r i o " i i3cassed. "7ro3r.dvater la ta indicate 
tt» .e aost pcoa i s in j areas for potent ia l 
ora -OJ s i n e r a l i z a t i c n acctr in the western 
ti-.: of the <]i>adran?le. Geologic jr . i ts in 
t h i s area inc la ie the Oscar " t u j >f 
Per.nsylvanian age, 'he Hennessey and El Peno 
"roups, 'arher Sandstone, an.i 9»llir,gton 
foraatlons of Persian kqe, several high 
values of ataniui occar in ?ro-»r. ivater near 
krovn asphaUi te depos i ts in the f s H e i 
Paleozoic roeV.s jf t he »rbjciil» ^our ta ins . 
Streaa sediaer.t lata indicate that Mjh values 
of urar.Ian are a s s o c i a t e ! vith tne foliti-! and 
faulted Paleozoic recks in tn» Urbuelci* 
.fountains, the PennKylvaman-persian racks in 
the a s t e r n t h i r l of the q'talrangle, and the 
lover Cretac-ovs rocks in the sootheasrerr. 
(Mrt of th« 'iua^ranc l<-. Wost of the 
hijh-ur*niv»» va'.'jes eccurris-j ir. these rocks 
appear to be associated vith Heavy anl 
r e s i s t a t e a inerals . (tuth) 

Three *pper.1icies are inc l ide4 giving >!ata or. t.v> 
Barer analyses, streaa s e l l e e n t analyses , and 
co»put»r ~a\rr. ai*A tor the lata . 
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<1B3> 

<H3> 
ki laen , »-J-

exploration as the Increase «t Last. Th* 
Sorthera Biaei 6n(52»r*1. a 19-119. 09"»9, Barch 
91 

Sxpenditares foe araaiaai exploration ia Canada 
in 1979 i s projected to increase considerably 
over the past year. Bach of the explorat ioa 
i s i a Saskatchewan. I s 1918. over 70 B i l l i o n 
d o l l a r s was spent by 120 conpaaies i a 
Saskatchewan aad i t la expected that over 80 
B i l l i o n d o l l a r s a ix l be spent in 19?9. at the 
end of 1978, 29,769,216 acres eexe held under 
d i s p o s i t i o n , 1«,«86,58S acres of which had 
been acqalrcd daring the year. The increase 
r e f l e c t s the ia f l eeae* o f the coac las ioas of 
the Bayda cons i s s iaa aad the greater in teres t 
ia the deeper parts of the Ithabasca sasdstote 
basin, a c t i v e aras i sa exploration i s a l s o 
going oa i a the northeast T e r r i t o r i e s , 
part icular ly east of Ccpperaine, and vest of 
Baker Lake, exploration in Banitoba i s 
increasing da* to recent changes in the 
a inera l rege.lati.ons and royalty and tax a c t s . 
In Ontario, exploratioa i s s t i l l each l e s s 
than i n years oast , bat a s increase in c l t i i 
staking d id oecsr in 197s. ac t ive araninn 
explorat ion i s going on soath of lake Bipigon 
and in the Tisains d i s t r i c t . I araniaa 
discovery oa Consolidated Sarhaa l i n e s and 
• • sources antisoay s i n e property in soatbern 
Be* Branswick has rese t ted in increased 
i n t e r e s t i t that province aad araaiaa 
explorat ion in nova Scot ia has L>eeB s t ian la ted 
by a discovery near Beer take. (JBT) 

<19*> 
areadt, J . B - , Oak sidge Gaseoas Diffss lon Plant, 
oak l i d g e , Tf 

Sydrogeocheaical and Streaa Sediaent 
Reconnaissance Prograa in Central Baited s t a t e s : 
Seaiaaauel Progress Beport, hprll 1 Through 
Septeaber 30, 1978. x/DB-21, Part t; 13 pp. 
(1978, October 6) 

anion carbide Corporation, Baclear Divis ion, 
ander contract vith the B.S. Departnent of 
energy, i s continuing to conduct i t s sarvey of 
IS* national Topographic s e r i e s 1 degree by 2 
degree quadrangles which cover approxiaately 
2,500,000 sgsare ki loneters (1,000,000 senate 
a i l e s i of the central Onited s t a t e s . » 
progress report on gaadrangle saapling, 
analyses , and reporting by the Oraniaa 
Sesource Evaluation Project i s presented in 
t h i s report. (Hath) ( J R | 

<1B5> 
B e l t z , E.H., J r . , BSGS, Washington, DC 

a Bccoacaissance for Brasiaa in parts of l e v 
Bexico and Colorado, 195a. TEB-929; • • pp. 
(1955, Jene) 

Seconcaissaace inves t iga t ions for araaiaa in 
parts o f Vew aex ico and Colorado were 
•sdertaken i s 195s with portable Geiger 
c o a s t e r s , s c i n t i l l a t o r s and carborae 
s c i n t i l l a t i o n egnipsent . Sasples of 
copper-bearing arkosic sandstone of the Cstler 
Foesation c o l l e c t e d in the northwesters part 
of Jeaez Plateaa , Bio Irriba Coeaty, few 
aexico , contained 0.002-0.10 percent orasiaa. 
The Beadciier Teff of P le i s tocene age contains 
traces of rad ioac t ive s a t e r i a l throaghoat aach 
of t h i s region. Saa f lea of in tens ive aad 
extens ive igneous rocks of Tertiary sod 
Qa*ternary ages fro* the Cnico B i l l s , eastern 
Colfax Coanty, B*w Bexico contained 
0,0016-0.002* percent araniaa. Badioactivity 
s a s detected i » igneoas rocks of i s t eraed ia te 
composition at a l l l o c a l i t i e s exaaiaed, bet no 
rad ioac t iv i ty was detected ia basic igaeoas 
cock* or in sedinentsry f>-kt which enclose 
the i n t r a s i v e s . Pcecaabrlaa, Pennsylvaaias. 
Perasin, and Tert iary rocks were exaaiaed in 
the Sangre de c r i s t o Boantaias i s northers sew 
Bexico. l saspla of l i s o a i t e fron a fracture 
in Precaabrias •etanorpbic aad igaeoas rocks 
in Gal l inas Canyon, San a igae l Coanty, 
contained 0.022 percent nraniea. Sasples of 
carbonaceous sandstone and coagloaetate of the 
Chinle Foraatioe- of Triass ic age co l l ec ted 
soath of the Canadian Escarpaeat, San Bigael 
Coanty, few aex ico , contained 0.OOa-0.370 
percent urantoa. Several prospects near the 
town of Sabinoso contained araninn deposi ts of. 
poss ible econonic vaiae . The extent of these 
depos i ts has not been deterained. *o 
s i g a i f i c a n t r a d i o a c t i v i t y was detested in 
Peraisa, Cretaceoas, and Qaatetnary 
sediaentary rocks and Tertiary ia tras iva rocks 
exaaiaed at p laces in Lincoln and Stero 
Counties, lew a e x i c o . Radioactivity es t iaated 
to be 0.308 perceat egeivaleat aranioa was 
detected in l i s e s t o n e of the tanakah roraation 
of Jurass ic age near Cocaara reaps, Suetfano 
County, Colorado. » saapte of a c i d i c tuff of 
the D e v i l ' s Role Poraation of Siocene age 
co l l ec ted in northern Huerfano Coanty 
contained 0 .901\ percent ataniua. (JUta) 

<186> 
Bsrthel , P . , Buslesanstal t fur Seovissenschiften 
and f o n s t o f f e . Handover, federal Republic of 
Seraany 

Kathode of Prospecting for Draniae Tr- Deposits. 
Kerntechnik atoapraxls 18 ( tO): »21-»26, (1976) 

* brief review of the forss of concentration 
of ursnlua in the e a r t h ' s crust i s followed by 
a discussion of th* nost iaportaat praspecting 
•ethods. Ir. radiometric prospecting the 
separate recording of the radiation froe 
uraniua, thorlue and potassius (spectconntry) 
i s of the greatest valo* in addit ion to 
detaraining the t o t a l radiat ion. The track 
etch actbod uses aeasuring capsules to 
deteraine the concentration of radon gas in 
the s o i l a i r . Borehole logging ind ica te s the 
thickness and depth of e iaera l i zed horizons. 
Radioact iv i ty , e l e c t r i c res i s tance and 
conduct iv i ty are general ly seasured. In 
geocheaical prospecting the d i s tr ibut ion of 
uraniua in water, s o i l and river sediaente i s 
used to de l ineate uraniua bearing areas , 
(*uth) 

http://rege.lati.ons
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<187> 

BXPLOBBTIOB 

<187> 
Biveas, S . a . , o .B. Jensen, l . B . Ralston, end W.a. 
Stephenson, Saadia Laboratories, albegaergee, m 

Direct Beasareaent of Oraniaa by Ptoapt F i s s i o n 
BeatroB method of Pvised Beatron Borehole 
L o s i n g . UPC Bul let in 63(B) :686. (1979, apri l l 

The capab i l i ty provided by aeetron logging 
techBgises foe the d i r e c t aeasareaeat of 
araciaB i s extremely vaisable , e s p e c i a l l y in 
low-grade acaaiaa Biaera l izat ioa aot i a 
e g a i i i b r i s a . Saadi* Laboratories i s 
developing one of these tachnigaes which i s 
based oa the de tec t ioa o f epi theraal proapt 
f i s s i o a neatroas that resal t froa the 
irradiat ion of araaiaa by 1* BeT neatroas froa 
a palsed aeetroe generator. I 7 0 - B B 0 . 0 . 
deveiopeeet-eodel loggiag pcofce has beea ased 
in a l i a i t e d f i e l d evalaet ioa of the proapt 
f i s s i o a aeatroB B«thod of logg ia? , Froa t h i s 
evalsatLoa has evolved a prototype logging 
probe and the bas i s for log in terpre ta t ioa . 
addit ional l o g s regaired for interpretat ion 
are a c a l i p e r tag aad a density l o g . 
addit ional probe development i s aader way 
iac l ed iag a neatroe generator aith a neatron 
oetpat greater than 10 at*9) a / s . a veador i s 
beiag developed as a ccaaerc ia l soarce for the 
aeatroa generator, a def in i t ion of the 
i n t e r i a lodging s y s t e s has been released aad 
the systea oveatoa l ly developed w i l l be 
defiaed in the opes l i t e r a t a r e . (aathl 

<188> 
Bolivar, S .L . , Los t laaos S c i e n t i f i c Laboratory, 
Los alaBOs, IB 

draniaa Wydrogeochenical and 5treaa Sediaeat 
KecoBBaissance of the aztec VTRS Qeadraagle, l e v 
Bexico. WBX-129f8 ) ; U-7238-HS; 75 pp. ( i978 , 
October) 

a t o t a l of 338 eater and V«* sediaent saaples 
sere c o l l e c t e d froa 1876 locat ions in the 
az tec gaadraagle, Bew Bexico. l a t e r saaples 
•ere c o l l e c t e d froa v e i l s , spr ings , s t re se s 
aad a r t i f i c i a l ponds. Sediaent saaples were 
c o l l e c t e d froa s p r i n g s , s t r e s s * , and 
a r t i f i c i a l ponds. The e r a n i s s comceatratioas 
1B vaters ranged fros belov the detect ion 
l i a i t of 0 .2 ppb to 67.3 ppb. The aeaa 
araaiaa concentration for a l l utter types i f 
2.68 ppb. Because of the lack of ava i lab le 
sarface waters and the uneven d i s t r l b s t i o n of 
• e l l s , i n t e r p r e t a t i o s of water data vas 
d i f f i c a l t . OnIT one sen 11 c l a s t e r of three 
water saaples containing anomaloas s taaioa 
coacentrat ioas i s noted. These saaples , 
c o l l e c t e d a boat SO ks north of Cuba, ware 
taken froa drainages that cat the San Jose 
foraat ion. several iadiv idaal vater saaples 
with anoaaloas araniaa concentrations are 
assoc iated with fau l t zones. Sedisents 
c o l l e c t e d ia t h i s stady had araaiaa 
concentrat ions that ranged between 0.3 ppa and 
30 ppa, with a aean coaceatrat ions of 4.23 
ppa. The aajor i ty of anooaloas sedleant 
• s e p l e s were c o l l e c t e d froa areas aaderlaia by 
e i t h e r the l a c i a i e a t o or 5an Jose foraation in 
the Saa Jaan basin, J act northwest of csba a 
sea 11 c l a s t e r of sediaent aeaplaa with 
aaOBsloas araniaa concentrations occars 
sarroonded by several known nranioa d e p o s i t s , 
(hath) (»ac» 

appendix I * Sasaary of Standard f i e l d and 
a n a l y t i c a l •rocadares , appendix B - L i s t ings of 
Data for Water Saaples , append* C • List ings of 
Data for sediaent Saaplea, appendix D • Cods to 
Data l i s t i n g s 

<189> 
Bol ivar , S . L . , Los alaaos S c i e a t i f i e Laboratory, 
Los t l a a o s , BB 

Draciaa Bydrogeocheaical and stceaa Sedisent 
Eecoanaissance of the Bozeoaa BTSS soadraagle, 
Boataaa. ejBX-8(79); L*-750e-BS; 98 pp. (1978, 
Boveaber) 

I t o t a l of 1251 vater and 1536 sediaeat 
saaples were co l l ec ted froa 1586 loca t ions 
over a 17,400 sg ka area at a aoaiaal densi ty 
of one l o c a t i o n per W sg ka. Sasples were 
c o l l e c t e d predoaiBBBtly free sarface s t r e a a s 
althoagh 38 groend water l o c a t i o a s sere a l s o 
saspled . The araniaa coacentrat ioas 1B vaters 
saspled range froa below the detect ion l i a i t 
of 0.20 ppb t o a i . 35 ppb. The acaa araaiae 
coaceatrat ion for a l l water types i s 1.17 ppb. 
• a t e r s with • e o s e l o e s axaaiaa concentrations 
were foand i n t r i b u t a r i e s of the Boalder Biwer 
which drain Frecasbriaa rocks in the Beartooth 
Boaataias and ia t r i t a t a r i e s of the Three 
rocks basin which a r e aaderlaia predoaiaantly 
by Textiary-flaaterBary s e d i s e a t s . The two 
areas appear jag aost favorable for fotare 
explorat ion oa the bas i s of vater data are la 
the Tare* Porks basin i s the v i c i n i t y of the 
Sadison plateea and ia a d i s t r i c t abost 20 ka 
dac west of Three Forts . Sediaent saaples froa 
the gaadraagle were foaad t o have araaiaa 
coaceatrat ions that raage froa 0.90 ppa to 
94.3j0 ppa, with a a»aa concentration of 3 .71 
ppa. The najority of aaoaaloas scdiaeat 
saaples were co l l ec ted froa areas anderlain by 
Precaabrian rocks. Based on the data froa 
sed iaents , the areas appearing aost favorable 
for fatare exploration inclade the t r i b s t a r i e s 
of the Boaldex River in the Beartooth 
BOBBtaias, the northern part of the Badison 
Range, aad the Tobacco Boot Boaataias Jast 
north of Virginia City . The eraniaa 
concentrations in the sediaents fron these 
areas are probably associated with araaiferoas 
s i l i c e o u s ve ins or pegsa t i t e s . (aeth| (PIG) 

appendix l-Saaaary of standard Procedares, 
ippendix B-List ings of He ld Data aad Graniaa 
Concentrations for water Saaples, appendix 
C-Listings of F ie ld Data and Orealsa 
Concentrations for Sedleent Saaples, appendix 
D-Code t o Data L i s t i n g s , appendix E-Caaalative 
Fregaeacy P l o t s of Oranina Concentrations in a l l 
Waters, Spring Waters, and Streaa Waters, 
appendix -Caaalatfvc Fregaeacy Plot of Oraaioa 
Concentre ions in Stdiaents 
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<190> 

<190> 
Botova, • - • _ , B.P. Balyaga, aad V.I . Boiseyeako, 
B ia i s t ry of Ceology and Conservation o f Biaeral 
• e soarcas , Iosco* , BSSI; v . i . veraadsxi i 
l a s t i t a t e of Ceocheaistry ead l a a l y t i c a l 
Cheats* ry , Boacov, BSSI; acadeay of Sc iences , 
l a s t l t a t e of ecology and eaophysics. Siberian 
B i v l s i o a , Bovosibirsfc. BSSI 

ExperiBeBtal Ose of Biogeocbeaical Betkos i n 
Prospecting for Branian Bader Betsect Coadi t ioes . 
Geochenlstry * : m - 3 a a . f»«3) 

Geologic aaps a s * sec t fens were a tx l i sed to 
p lot the r e s e l l s of biogeocheaical prospectia) 
for BCBBIBB i s Verminn sandstone* aa4 
a r g i l l i t a s fcea aa ac id reg ioa . i t was foead 
that tha ash of plants that area ovar a 
araaiaa depos i t l a sandstone e saa l ly coetaiaed 
BOEB ataaiaa thaa the a o i l ; i a SOB* c a s e s 
coatainlag a s Bach as •.BOB parcast acaaiaa. 
Tha Bcaaiaa aareole deterniaed froe plaat 
ashes was foead t o ba greater 1B area thaa tha 
aaraola determined be xadLoaetric sarveylng. 
Tha aaraola ams detectable l a p l e a t s that gc*w 
•vac oca bodies ly ing at depths as exeat as 25 
aatacs . Biffacaat p laats accaaalatc d i f f e c e a t 
aaoaats of acaaiaa. Tht o ldes t poctloe of a 
g ives plaat aeeaaalatas the aost araaiaa; 
l eaves aad tha groviag t i p s of braBchas 
cos ta in the l e a s t eranisa. {lathi (JBT) 

<191> 
Beady, B.T. , aad 1 .5 . l i c e , B56S, lashing too , DC 

• a l i a s Deteralnatlon a s u Bcplocatioa TecbBigae 
at the anbrosia lake Braniaa D i s t r i c t , •tcl ialey 
Coentf, Be* bexlco. OSCS Of1-77-669; 8 pp. 
(1977) 

fteasareneuts of hel lan i s s o i l gas , va i l water 
aad aia* a i c vera eade fr«?n saaples co l l ec ted 
aear a t o l l - t y p e acaaiaB deposit i c the 
sabrosia Lake d i s t r i c t , lev Bezico. The 
parpoaa o f t h i s sarvey was t o evaluate the 
potential of be l iaa detection as an 
exploration techaigee ia aa area of known 
araniun a i a e r a l i t a t i o n . High heliaa r a i s e s , 
which loca l ly exceeded the vo laae tr i c 
• taospheric he l iaa l eve l by »00 ppt vera 
eeasacel froa s o i l - g a s saaples co l l ec ted 
daring deta i led sasp l iag above Kerr-lfeCee 
Corporation's sect ion 30 aiae (TIM, »9w). 
S s a l l aaoants of exces s he l i sa in s o i l - g a s and 
well vater are e a s i l y detected, and aay 
indicate the presence of previously aaknovn 
ersniaa-eariched hor izes s . In addition to the 
s o i l - g a s and vater saaples , f i v e saaples of 
aiae a ir vere c o l l e c t e d at a saxiaaa depth of 
230 a froa v e i l vent i la ted areas in the 
sec t ion 30 nine. The concentration of b e l i e s 
in the s ine a ir exceeded the atsospheric level 
of 3239 ppb by 11* to T90 ppb. These data 
provide evidence that the h e l i a s concentration 
in the a l ee ataospbere i s enriched by ke l i sa 
aa i t tad froa araniaa ocebodlas, and froa 
degassing nine waters able* c i r c a l a t e through 
zones of oranion a i n e t a l i z a t i o n , (ante) («•«) 

<I»2> 
Bristol, B. 
Braaiaa: The Exploration Bash Is Oe. western 
Biser «9(M :12-2B. I19TC, Bayl 

• i t h pi i c e s foe era n lea oxide |*33«l ia t e a 
S 3 0 / U aad higher rang*, acaaiaa explorat ion 
i a Canada i s rapidly increas ing, "tea wed 
in teres t i a araaiaa i s focesing e x p l o r e t l o a 
a t taa t ioa ea pcodadag aad aoe-pcedeciag areas 
ia SaskatchevaB, Ontario, Seebec, Baaitoba, a s 
v e i l as ia aost of the other provinces and 
t e r r i t o r i e s . This a r t i c l e d e t a i l s the 
explorat ion e f f o r t s in Caaada. province by 
p iov iace , and the coapaaies involved. (JBTJ 

<193> 
Broxtoc, P.E., Los llanos Scientific Laboratory, 
Los alaaos, BB 
Srsaiae Bydrogeocheaice 1 aad Stres s Sediaeat 

- Becoaaaissaace of the B i l l on BTSS Qsadraegle, 
Boataaa/I iaho, l a c l e d i a g Coaotatret ioas of 
Forty-Three addit ional U e a e a t s . CJ9I-3BfT9|; 
La-73«T-3S; 228 pp. C«9»», Baccb) 

I t o t a l of 1MB water and 1721 sed iaeat 
saaples ware c o l l e c t e d fros 179* l o c a t i o n s in 
the Oi l loa gasdraagle, Boatane/Tlaho. Saaples 
•era c o l l e c t e d at a aoaisal density of oee> pec 
10 sg ka except in the Boalder ba tho l i tb area 
•here the deasi ty was approxiaetely one seap le 
per 2 sg ka . Ssrface va ters vere takes f r o * 
flowing s t reaas ; gcoend vaters vere taken froa 
springs and v e i l s . I l l vater s a a p l e s vere 
analyzed for acaniea and 12 other e l e a e n t s . 
Sedise&t s a a p l e s , co l l ec t ed froa s t r e a s s aad 
spr ings , vere analyzed for ecaaiaa, t h o r i s a , 
and a i addit ional e l e a e n t s . The sraniaa 
contents o f sater saaples range fr»a belov the 
detect ion l i n i t of 0 .02 ppb to 79.31 ppb. 
• o s t vater sacples having anoaaloasly high 
araaiaa contents were c o l l e c t e d in areas 
anderlain by f e l s i c cocks of the Boaldei , 
Pioneer, and Idaho ba tho l i ths . Other groops 
of anoaaloas vaters are assoc iated a i t h Bel t 
a e t a s e d i s e s t s i a the Bea'erhead aad Selsoa 
River iloanteias aad with rert iary s t r a t a in 
interaoetane bas ins . The araaiaa caa tent s of 
sediaenr saaples range between 0.95 aad 130.50 
ppn. anosaloes sranisn valaes are as soc ia ted 
with f e l s i c rocks of Cretaceoes ba tho l i ths and 
bel t c j a r t z i t e s near the xoatass- ideho border. 
Saaples having araniva contents s i g n i f i c a n t l y 
above loca l back jr on art l e v e l s a l s o occar in 
Tertiary s trata adjacent to the aaoaeloas 
areas in the c r y s t a l l i s e terraaes . Thorioa 
concentrations in sed i sea t s t a p l e s range froa 
3.90 xo 351.50 (.pa. Th- average 
sraa iaa / tbor i sa (3/Th) r a t i o of saaples with 
l e s s than 20 ppa araaiaa i s 0 .37 , whereas 
saaples Kith araaiaa concentrations greater 
than 20 ppa have an average r a t i o of 1.85. 
The assoc ia t ion of high araniaa valves with 
r e l a t i v e l y high 9/Th r a t i o s ear be a as-jfnl 
too l for ident i fy ing araniaa-enriched 
terrnaes . (tatkl (?»Gt 

oraniaa data for the Ilaho portioa ft the 
goa^'ingli* as v e i l as an l t i e l eaent data for the 
e n t . r * gaadrangle are open f i l e ! in t h i s report 
for the f i r s t t i n e . Oraniaa data f»r the *ontena 
portion of the <|aadrangl* were previously open 
f i l e d Is ear l i er reports by Broxton (!97*| ar.<j 
aaaodt (1978). L i s t i n g s of r i e ia 9ata and 
Clpaental Concentrations (or Staples are 
contained in appendix T. Ristograas of Iranian 
Concentrations in water ind Sediaent Saaples and 
Thoriua Concentrations In Sedieent Saaples are 
contained in appendix 11. appendix 1!T conta ins 
Standard Procedures **'. Codes usel in t h i s report . 
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<19B> 
Chancy, D.S. , aad S.L. Bolivar, Los alaaos 
S c i e n t i f i c Laboratory, Los l l a a o s , »S -

•fcesiaa Sydrogeocheeicei aad Streaa Sedinent 
Seconaaissance of the ekalaka BTSS Qaadcagle, 
•ostaaa. SJBX-55(78|: U-7069-HS: 71 pp. (1978. 
Batch* 

a. t o t a l of 7io vater aal 951 sediaeat saaples 
•ere co l l ec ted froa 13*7 l o c a t i o n s a t a 
aoaiaal densi ty of 1 locat ioa per 10 sg ka. 
a l l water saaples were vaalyzed by flaoroaetry 
aad those » i tk greater than 10 ppb araeiaa 
•ere reanalyzed by delayed-neutroc counting. 
Sedieent saaples acre analyzed by 
delayed-aeatron counting. I value nouinally 
t a i c e the standard deviat ion above the aeac 
• a s se lected as the "anoaaly threshold." By 
t h i s c r i t e r i o a , 27 vaters (19 v e i l s , 5 
springs , aad 3 sar face vaters) and 33 
sed iaeats (26 dry s t r e a a s , a vet s t r e a a s , 2 
«*t springs , aad 1 dry a r t i f i c i a l pondl or 
aboei a percent of the combined vater aad 
sediaeat savples coataiaed anoaaloasly high 
araaiaa c o e c e a t r a t i o a s . areas v i th anoealoas 
araniaa coaceatrat ioas generally appear best 
del ineated by a o a b i n a t i o a of vater and 
sedineat saaples . The stady del ineated aost 
fcsova araaian occarrences. In addit ion, 
several areas of i n t e r e s t vere i d e a t i f i e d . 
These are: (a| in the Be l l e Fourche shale 
foraation and a l l a v i o a along Thonpson Creek 
near the Black S i l l s a p l i f t ; (b) in the 
v i c i n i t y of Bay Borse/Boorfcead in the Powder 
Siver basin; aad (c) in the Long Pine Hi l l s 
area in the B i l l i s t o a tax in. a broad oval of 
anonaloas sedinent and vater saaples i s foand 
around the Sxalaka B i l l s and Long Pine B i l l s . 
The known radioact ive a iaera l i za t ion i s quite 
loca l i sed aad lov grade. The snonaloas vater 
saaples indicate the presence of soIable 
araaiaa-beariag • i a e c a i s . The principal hosts 
for the known depos i t s are arkosic sandstones 
(Tort Dai on or assoc ia te* foraations) and 
l i g n i t e beds. (?IG) 

Cheadle, J . * . , J r . , Los Biaaos S c i e n t i f i c 
Laboratory, Los hlaaos , BB 

Data vaaageaent and Bandl ice for the 
Bydrogeocbenica1 and Str^ea Sediaent 
aecosaaissance Pi-xjrae at the Los I la BOS 
S c i e n t i f i c Laboratory. SJBI-22(78I ; 3 pp. 
(I97g, Jestery) 

Since the spring of 1975, the energy Systeas 
end s t a t i s t i c s Grwp (9*121 at the Los l laaos 
S c i e n t i f i c Laboratory (List) has been involve! 
in the data aaaageaent aspects of the Rational 
Iranian xesoarce and Svalast ton (I0BS| 
Hy-trogeochenical and Strea* Sediaent 
*econnaissa-.ce (HSS5I crogrea. The R5S3 
prograa i s adniaister«d at LlSL by the 
Teochesical appl icat ions Group (0-5) . Thiv 
report i s a descr ipt ion of the data aaaageaent 
perfornvd for t - 5 . (ftvtt) 

<196> 
Chesoveth. B. L. . DOE, Srand Junction, CO 
Exploration in Grants Braniua Begioa Since 1963. 
khPC Bul le t in 63(«) :687 . (1979, kpri l ) 

The Grants araniaa region i s the l arges t 
araniaa area in the Ohited s t a t e s . Peon 1951 
throagh 1977, andergroaad and open-pit nines 
produced 126.537 tons of araniaa oxide 0306. 
This aaoants to no percent of the t o t a l Baited 
States araaiaa prodsctioa- Ore reserves 
es t inated by DOE for the region are 366.200 
tons 0308, or S3 percent of the l o a e s t i c 
reserves in the 30 do l lars forvard-cost 
category. Since 1963, prodaction in the 
Grants uranion region has expanded to the 
north and east largely oving t o the e f f o r t s of 
exploration prograas o f aajor o i l coepanies . 
Daring t h i s period, average d r i l l i n g depths 
have increased froa approxiaately 200 t o 
aearly 1,600 f t (60 to 960 a ) , appl icat ion of 
various geologic aodels i s expected to a s s i s t 
in finding addit ional d e p o s i t s , and the Grants 
nraaiaa region i s expected to aainta in i t s 
pos i t ion as the nat ion ' s principal soarce of 
aranisa for years , (hath) 

<197> 
Clayton, c . ~ . , United Kiagdoa atonic Energy 
authority , Bantage Research Laboratory, Bantage, 
Berks, Baited Kingdon 

appl icat ions of Radioisotope x- iay r iaorescence 
Analysers ia Beta l l i f eroas flineral Exploration 
and in Hitting- COBF-69'229; Baelear Techaigaes 
for Bineral Exploration and Exploitat ion, 
Proceedings of a Panel, Krakow, Poland, Deceaber 
9 -12 , 196*. International atonis Energy agency, 
Tietna, a a s t r i a , (pp. 59-72) , 187 pp. (1971) 

Eguipnent based on noa-dispersive radioisotope 
t -ray fluorescence techaigaes i s proving 
valuable in sany ana ly t i ca l appl i ca t ions in 
aineral exploration and aiaing'. S i n p l i c i t y of 
operation, lo* c o s t , ragged construct ion, lov 
radiation hazard, and acceptable U n i t s of 
detect ion are aaong the factors which aake 
th i s eguipsent prac t i ca l . Th« continued 
developaent of radioactive sources aad -
radiation detectors i s enabling the range of 
appl icat ions to be extended and the 
introduction of s o l i d - s t a t e detectors pros i se 
to allow s iaal taaeoof na l t i -e lenent analyses 
to be carried out in the f i e l l or in a f i e l d 
laboratory. Rigk-perforatnce, 
battery-operated portable analysers for f i e l d 
use are available coasere ia l ly and s u f f i c i e n t 
work has a ox been cospleted aslng the 
instraaents on powdered a r t i f i c i a l and natural 
ores to es tabl i sh their value for rout ine use. 
Th^ir true value for the analys i s of rock 
faces and d r i l l core* i s s t i l l to be assessed . 
The developsent and application of 
radioisotope r-ray fluorescence bore bole 
probes, although s t i l l at a very early s t a g e , 
appears to be very proaising. (JUT) 
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<19#> 

Cook, J - C . Soathaest Besearck T s s t i t s t e , far 
fcntoaio, TX 

In Analysis of Airborne S i w r - M for Sarfece 
SadiMCtivi ty . Seophysies 17(a|:«8"r-70«. (1952. 
October) 

Qeaatitat ive est imates of the gaaae capiat l o t 
f i e l d i a t e a s i t i e s expected t o be eacoaatei.'ed 
ia f l i g h t oaer ver ioes geologic tod i e s ace 
presented. Scattering a f f e c t s ace iacladed i t 
the c a l c u l a t i o n s , bat several s i a p l i f y i a g 
assaaptioas sere necessary, sack as assigning 
egaal energies t o a l l fhotoas. * e s * l t s ace 
C M pa red a i t a geiger c canter aeasareaents of 
thee* kinds: sear a s a a l l aatacal c a r a o t i t e 
depos i t , near a t ee tk-car ie of cad i sa , aad 
soaadiags aade over aoraai t erra ia at aarioas 
t i e e s . I t appears that anomalies froa aost 
aatcrops of radioact ive ocas v i l l t i ceed the 
aoraai f lac taat ioas of beckgrrnad radiat ioa 
dae t o topography, var iat ions of coaoos i t ioa 
of the s s c f a c e , e t c . , only a t a l t i t e d e s of 
l a s s thaa ahoat 35 foo t . Sovever, sach 
aaoaal ies caa probably b* detected aader 
favorable coadi t ioas by their 
c h a r a c t e r i s t i c a l l y pol iced shape, a l l o a i a g 
f l i g h t at higher e l e v a t i o s s . Begjafreseats on 
f l i g h t plaa aad iastraaeatat ioa are d i s c s s s e d . 

<199> 
Oaason, 9.E. , aad T.A- »eaver, Los klaaos 
S c i e a t i f i c Laboratory, Los klaaos, »5 

(Iranian Hydrogeocheaicai aad Streaa Sediaeat 
Reconnaissance of the Daraago BTBS Qsedraagie, 
Colorado. 1JM-l<J(79l ; Lh-73*e-SS: 111 pp. 
(1979. Jaasary) 

1 t o t a l f o 151* eater and 160» aaterborae 
sediment saac l e s vere co l l ec ted froe 190a 
l o c a t i o a s . The araniaa concentrations i a 
vaters ragged froa l a s s vlrxa the detectable 
l i a i t of 0 .2 ppb to 25.7 ppb, v i th a seas 
valve of <J.e» ppb. The coacentrations ia 
sed iaeats ranged froa 1.0 ppa to "M.S ppa, 
v i th a aean valve of a .2 ppa. T h i r t y f o a r 
eater sasp les i<tpproxiastely 2.2 peroaat of 
th« to ta l vater popslationl had araniaa 
cottceatratioas above 5 .00 ppb, the highest of 
shlch vara v e i l aater samples froa the Saa 
Lais ' a l l o y . Thirty-sevea sediaeat saaples 
(approximately 2.3 perceat of the t o t a l 
sediaeat popalatioa) had araaiaa 
concentrations above 12.0 ppa. The majority 
of these vere taken froa s i t e s i a Precaabrian 
rocks, bat several caaa fros Paleozoic aad 
mesozoic s t ra ta and Tertiary volcanic*. The 
majority of the sediaeat saaplas vith high 
arasiaa eoaceatrat ioas were s treaa s e d i s e a t s 
clustered ia the Pracaabriaa rocks exposed ir 
tha needle Rosataias. They vare p a r t i c s l a r l y 
high ia the f a l l e c i t o Qreak drainage area . 
f»»6| 

kppeedlx 1-Saaaary of Standard Procedures, 
Appendix t -L i s t ings of Beta for tutor Saaples, 
Appendix C-Listiags of Data for Sediaent Saaples , 
Appealix D-Cod* to Data L i s t i n g s , Appendix 
E-Indlvidaal Oraaiaa Occarresees ia the oaraago 
Osadrangle 

%200> 
Oafoto, t . R . , Colorado School of nines , 
Departaant of Ceclogy, CoIdea, CO 

oraniaa in Pnaaerosolc Saadstone and volcanic 
toeks. Oraniaa Deposits, Their Bluer*logy and 
Origin, Short Coarse Handbook, Tolas* 3, *.R. 
Klaberley, ( M . | . Valvarsity of Toronto Press , 
Toronto, Canada, Ch. 11 , (pp. 29J-304), 521 pp. 
(19T«, October) 

Vcaniea deposi ts i f saalscos-»s a i l volcanic 
rocks are discussed aad expl,>rati3n g a i l e s to 
eracien depos i ts i s i o t i roc* »yjes *r» i»v*3. 
I s saasstone , the a*-Jo: e x p i r a t i o n g i i t « s 
are: (II f l a v i a l sandstone. i ed t^sa j sLy 
redaced. containing c*rnoe«c<*o*3 aatter asd 
pyr i te ; |2I ab-indaat te?face>«s n t ' d * " . or 
other arasiek soarce v i t h i s the host roc* or 
w a r t y ; f j | b a s i n - a a r i i s ap l t f c c « c a r t « t 
v i th s ed inenta t io s : (SI sp«ti»* ? r o t i s i t y to 
as ox id iz ing environment. *a v o l c m i c cock?, 
the f o l i o a i c ^ exploration g a t l e s presently 
seen aost i s p o r t s s t : (1) r h v i l i t e <>r »la*-r 
ac id ic or a l k x l i c rocks; ( 2 | s t r* t i?rasn io 
control oe a i sera l n a t i o n : (5i s y s v a l c i a i c 
groatd vatec byirologv, surface ! c i : u > . ant 
topography: (a) pre -ro lcaa ic ?aleotopo-;r»?hy; 
f5l ear ly d i e g e e t i c groaal vater chea i s t ry ; 
(61 d i s t r i b u t i v e of peraeable be is nni ~i 
fractares; (71 a l t era t ion ca t tercs i e the 
volcanic toefcj. (J1H 

<2C1> 
Pceschhoff, C , a i i i - J . S e l l e r , University of 
Kansas, Laareace, XS 

Sraniaa tesosree Evalsatioa i a kstart.r.ica. »l?7 
Bel l e t i s 63(31 : i » l - (1*79, Sarchl 

~he continent of haterctir-a i s the oaly ler?> 
laad area as earth tha*- has been l e f t alaosr 
t o t a l l y i s « x ; l a c e : fsc m . i u : « u i c c < s . .-. 
ia"»6 the f i r s t s y s t e a a t i c araniaa resoar^e 
evalaat ioa m*s s tarted *£ pact of the 
Antarctic Tatercational t a d i » e t r i = Sarvey. 
Tvo areas ia the Trsasantarct ic *o<tstaias at', 
one area i a Sarie Sycl Land nave Seen e i a s i n r l 
by airborne gaasa-ray sp^ctro ie tr ic aethods. 
9ost f l i g h t opecatioas are o a l a c t e d s s i e ; 
5*I1 212 h e l i c o p t e r s . The eqaipaent i s ase is 
a Qeohetrics S£>*30 gaasa-cay spectroaeter 
v i th a SIX 512 detector aa<* a dtf 6 
ant log-recorder. The egaipsest has proved ta 
be s a t i s f a c t o r y , aad so plans nave been aade 
to increase detector s i x e or t o t i t e r lata 
acquis i t ion s y s t e s s oviag t o the extceaely 
rigoroas natace of the Antarctic f i e ld 
operat ions . ( lath) 

<202> 
Dsncaa, 9.C. J B S , Saskingtoa, 9C 

Basalts of 2ecoa»>iss«ace for Ocseiaa in 
fonaariae Carbonaceoas Bocks in Parts of 
Cal i fornia , Idaho, aevada, Oregon, 3t«k, ant 
Bashisgton Dariag 1951 aad 1952. TH-«*»»; 2i 
pp. (1953) 

aocaaciee carbosaceoas rocks , inclading 
l i g a i t i c s h a l e s , c o a l , aad peat vara t e s t e d at 
aboa' !3 l o c a l i t i e s i s Ca l i foca ia , Idaho, 
•evada, Oregon, Utah, aad aashiagtoa. Bocks 
raagiag ia age froa Carboaiferoas to 
Oaataraary sera exaaisad, a l thaeas the 
principal a t tent ion ass g i v e s aiddle aad l a t e 
Tertiary l i g n i t e s of the northern part of the 
Sreat Basin. Bost cerboaeceoss rocks exaaiaei 
contained e s s a a t i a l l y no arantaa, bat l i g a i t i c 
shales ia the Coosa Creek D i s t r i c t , Idaho, a 
thia carbonaceoes shale near Ragecaea, Idaho, 
and • s a a l l peat depos i t s Davis Cosaty, Utah 
co. . ta iael aor* thaa 0.00 3 percent aaalea. 
(Aath) 



<2t3> 
ntutinoB 

<2»3> 
M t n a t , B.E., Caeaea Ceehveical sarvey, Ottaaa, 
Oatario, Caavaaa 

Braaiae Pajeercas of tke Parao Carboeiforoas 
Basis, Btiaatic Caaaea. Caological Sarvey of 
Canada Paper TT-11. topeet of act iv i t ies Part 1 . 
(pp. 3el-3aai , 359 pp. (T»T7| 

as part of tha> araaiaa Besoerce Bvalsetloe 
Preyrea of the CaaedieB Caoloeical servey, • 
eeeloeical recaaaaissaace of t W 
Petae Carbon Heroes sedaaeatary tasia of 
kt laat ic Caaaea e*s coaeactea dariaa IPT* to 
n a m the potential a reaeerces of the area. 
Beeeroes sarface radioactive occerreeces were 

of tea* acoeeaic, oat aee* of 
rface =iees aey indicate sabsarface 

aco manic deposits. • eescriptioa aa4 
preLleinary c lass i f i -tioa of t h * aaia 

•ace aaaer three types of deposit 
Biteaineas Stela, aae 

veicaaoceaic - ana three styles of the 
Seadstone Tap* - SeeaeleB Islands, Prince 
H i t r i Islaad, aed reaaBSB-Tataaaeoocee - aro 
representee. The Band ai. en Isleads Style of a 
siaeral izatiea i s associated v i ta elaaeate 
leases of ereee-erey indented saaesteee 
occerriaa at the hasas of thick scaaaacas of 
pearly cesentee' raw" saads of tka 
Pacao Catbeaifecois Cap-aex-Beeles Feeaatioa 
(eel iaaT). B is directly associates aitk 
hydrocarbons f i l l i a e f rectsres aa4 pora spaces 
la tka leases. Speciness contain ap to 2.1S 
perceat a . Tka Priace Edaara Island Style is 
restricted to tkat island asd ta tke Cape 
Toraeatiae aras of aea Prasseick. Boat rocks 
are epper Pictoa Sroap (late Peansyivaniaal 
f l a v i a t i l e sandstones end Bedstones; 
aiaaralizatioa i s ia tke basal, coarse eraiaa] 
ea i ts , and reackes 250 ppa B ia oetcrop. The 
•aaaask-Tataaaaaacke Style is s ie i la r to tke 
otter tvo, kat radioactivity is associated 
aitk coelified plaat debris end eitk Ca 
• laeral izet ion. Occarreacas are la eke basal 
Pictoa ?reep of aortkere Vara Scotia, Prioce 
edvard Islaad, aortkvestera Pea Bracsaick, and 
is soetkaesteta Beafosadlesd (is tke Bortk 
Sraack focaation, Coctcy Sroap). Tke 
aitaaiaoas Skale Type deposit is based oa one 
eetcrop a«*r "anpton, ( . 9 . Bad aa eeockeaicel 
and eaophysicel aaaaalies scar Sassea. 
eiaeralisatioa i s ia tke Isver Carboniferoas 
albert Foraatioa, akick is cosposed of locally 
bitaaiaoas black stales, siltstones, 
sandstones, and Biaor liaestones, aitk salt 
occarriaa locally aear tke top. Speclseas of 
albert i te froa Beaptoa coataia as each as at" 
ppa «. volcaoOTeaic type deposits occar ia 
Sississippiaa porpkytitic rkyol i ter , foliated 
t a f f s , Bad volcanaaenlc elastics of 
soetkaesters as4 aortkerc * « • Srsasaick. 
SineralUatioa is always associated aitk tost 
rock alteration aad tke presesce of a 
perseable coa4iat. Saaplas froa * t . Pleasaat, 
«.S. coataia «p to 23* ppa 1. ~w> otker 
aaclasalfled oatcrops are aloaa Siaoe Brook, 
» . « . , vkere coaceatratios* of t3 , ' r ppa V ka*a 
baea foaal la trey, irca-staiaed a r a i l l i t e s , 
aaj at Overfall Brook, fevfoaaalaaa, akere a 
earboBeceoss sand (averfall Brook rorsatloel 
bas been sbova to coataia ap to )23 ppa 0. 
tt«B> 

<2aa> 
racialaa, t - B . , Savaaaab Blvac Laboratory. 
baalytical Ckeeistcy Bivisiee, t ikea. SC 

sat-BSsa-PcaliBiaacy Baa Bate Belease -
Creeavilla 1 Baataa by 2 Baataa BTSS krea, 
Caacaia, Bacth Caroliaa aaa Saetfc Caroliaa. 
CJBZ-aTf7S|; BPST-TS-iac-2: tat pp. (1978, 

Straaa seaieeat saaplas aere callactea froo 
saell streaas at 1«13 si tes aa4 fcaaai eater 
saaplas eare cal lectal a t T i l s i tes . Beetree 
activatiaa aaalysis cesalta are fivaa far 
araaiaa aa4 PS other eleeeets i a sediaaats, 
aaa far araaiaa aa4 * otker eleeaats i a aroaad 
aeter. Bay data free streaa si tes iaclaee («j 
aater aaa l i iy aeasareaeats faa, caaaactivity, 
aee a lkal ia i ty (2| eleeeets tkat aay be 
related to poteatial araaiaa aa« tkoriaa 
aieeralizatioa i a th is area ( I . rk. Bf. ; e , 
as4 By|, aaa (3| ale easts asefal far yeoloaic 
classificati.ee of the saaple area r r i . I , Pa, 
Ba, U , aa< s c l . Sappleaeatary aata froa 
streaa si tes iaclaae saapla s i te aarcriptars 
(streaa characteristics, veeetatiee, streaa 
a U t k , e tc . l aa« aaait ieaal eleaeatal aaalyses 
that aay ba asefal (P, Ba. i», l a , Tb» aa4 
La|. Kay aata frea areaae aater sites iacleee 
(11 eater cheaistry aaasareaeats (pB» 
coaaactivity. aaa alfcaliaityl aae (2) 
eleeeatal aaalyses (a , Ba, C I , 9f, * 1 , Ba, Br, 
T, aa4 H - Sappleaeatary aata iaclaee s i te 
aescriptacs, iaforaatiea akoet tka col lee t ioa 
of the saaples (vei l »^», ee l l aaptk, 
freeeeacy of asa of a a l l , e t c ) , aaa 
aaalytical aata for aysprasiaa. Oee erasiaa 
accarresce i s the Creesville faaaraaale is at 
the C M tact betaees the tasavay eseiss aa< the 
Tallalak ra i ls Foraatioa ia tke H i t Eisee 
teeioa, of Soatk Caroliaa. Braaiaa als> occars 
oa the exteasioc of tke Barvoaaa liBcaaeat bat 
appears to be telatee to the aBcoaforaity 
betveet tbe tao rock asi ts . Tke locality i s 
Toaas Coaaey, Seoreia, is ia a peeaatice **4 
is a vela of radioactive earaet. (PIS| 

<2C5> 
Feroasoa, 9.B., E.I. saacoa, aa4 v. Frice, 
Savaaaak tiver laboratory, kaalytical Ckeaistry 
OivisioB. l ikes , SC 
Bydrockeaical asd Strcaa Seaiaeat SecoaaaissaBce: 
Saw Seta Felease t : Oriestatioa Stadias ia tke 
Sprsce Pice, Roor«, aad Joksstoa, aortk Taroliaa 
Areas. 6JSI-lTf»»J; 3PSt-T»- la l - l ; 92 pp. 
IW, decesber) 

Tke roport preseats ra* data froa tke Sproce 
Pise, Soore, »*i Jokastoa, *>rtk Zarolisa, 
areas. Data froa tke Brash Creek stady area 
are repeated i t tkis report far aser 
coaveaiesce. Bcaaiae aaalyses vere by seatroa 
activation aaalyses. otker paraaeters 
aeasered are: a lka l ia i ty , caadactivity, 
salfate, a i trate aad a i t r i t e , octkaphaspkate, 
pR, Ft, dissolved ozyiea, aad teeperatar*. 
Tat las of vatec quality aad f ie ld aeassreaeat 
data, tables of eras lea aad otker eleaeatal 
concentration*, saaple local i ty • •?«, 
stat ist ical saaaaries, aad ariaias 
distribation a*ps are iae l ide i . (PA';i 
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EXPL39aTI0B 

<2»S> 
Ferris, C.S-. and *. Bennett. Feeds sad Bennett 
Coualtiae, hrveda, CD 
9eochesical PiospectiBe, e t the Ladsia "rani en 
• i s * . Bear Coldea, O»lor»*». BSSS Circeiar ""53; 
Short Paper* of the IS Geological Serve; 
1 iu i» -Tkor iM Sveposiee, WT, j . a . Caapbell 
CM-I. fPP- « * - « l . T5 pp. H*") 

The Ladeig araaise aiae i s locate* 
appcoziaately e.0 ka eectbeest of coldea, 
Colorado i s the Colorado Treat Same*. Zosatry 
rack consists of gaeissas aad schists of the 
1.B-2-0 a_y. *U Idaho Sprites Poraatios aed a 
pegaatite, the l .a k .y . eU Silver Plsae 
craaite. The aiae i s vithia the aorthaest 
treatise Sarricaee Bi l l breccia reef faelt 
case, hat BO faalt has heea sapped vithia 690 
a of the aiae. The priacipel veia ia the eiae 
strikes aorthvest end i s roeqhly at the 
ceatact eC the pegaatia* and 
garBet-aiotite-q.etrtx gneiss, a 1,003 severe 
feet sree aa each s i t e , cvatered oc the old 
Latvia shaft, ass seep led far radioactivity 
aad sa i l aelvbdeeaa coatest oa a 25-Coot arid. 
The ceatral frid vas sarreaaded by a zoee 500 
feet vide, ia vfcich saaples sere takes at 
100-foot iatervelas. aaoaalfes i s parts of 
this zone led to farther saepliae at 25-foot 
istecval*. Soil saaples aere aaalyzed for 
aolybdenaa, a kaeva associate of pitcbbleade 
ia Froat Eaaee araaiaa deposits tad a sore 
stable closest than araaiaa i c the veatheriag 
eavireaseat. There aas a dearer of 
cocrolatios betaeen radioactivity aad 
aolvbdeeea ia sose areas, hat sose aolybdeaea 
aaoaslies shoved ao significant radioactivity. 
The preseace of soiybdeaaa vitbeat 
radioactivity aay be ascaaed to aeaa that soi l 
cover retaias or ecgaires soiybdeaaa aore 
easily thaa i t rotates or acqaires the 
radioactive daughters of araaisa. Trenching 
of eolybdeaaa aaoaalios shoved that aost are 
related to narcoa radioactive veias. Host 
veies vere vertical asd strike aortbvest. The 
stroaaest so i l soiyMensa aaoaaly corresponded 
to the vesteraaost aorthvest veia. Drilling 
shoved that the veia etteads farther southeast 
tbaa the sorfsce aaoaaly. This priscipal 
veia, sot foaad by the original prospectors 
shoved a nolybdeasa georheaical ezpressioa 
aore proaiaeat thaa the radioaetric 
expression. (JBTt 

<2»*> 

<26"»> 
Fitch, 9 .= . . Baachets Sxplecatiee aad Deveiopeeat 
Coapaav, hlbaaeereae, 99 
Exploration Ceo logy Bet hods i s the Sraats Biaeral 
Belt. See Basics State Bereaa of Biaes aad 
Eiseral Besoarces Cireelar i l l ; Selected Papers 
fcoa 1*70 Braaiaa Syaposiaa at Socorro. Bee 
Besico, B.J. Soaan aad 0.8. Saker. Jr . , 
coapilecs. (pp. 11-28), hi pp. |W»li 

The paper ssaaarizes araaiaa exploratioa 
eethods for ore deposits ia ssadstoae ia the 
•orrises formation. The Ccaats siaeral belt 
iactodes the deposit* ia the Lagsea. Cabcosia 
Lake. Saith Lake, aad Charch Bock d i s t r i c t s . 
The Borrisoa foraatioa sas deposited ia a 
coatiaeatai eavireaaeat aad coexists of the 
fecaptare Beaber, *est»»-_er Caayoa Beaker aad 
ersshy Basis Seaher ia the Sraats aiaeral 
belt. The ore asides of general ese ia th i s 
area are: aaoaaloss aiaeralizatioa, color of 
host rack, sositioa of area eith respect to 
aiseralized treads, pceseace of ca cbeeaceeas 
aateriel aad pyrite, bleaching of aadstoae at 
base of host rock, relative host rock 
tkicksess, aad stratigraphic eaviroBBMt of 
host rock. Oarreat exploration practices 
iavolve as lag these criteria to oetliae 
favorable areas by dr i l l data, aad to a lesser 
ex test , oetcrop stadies. (PtS| 

<20«> 
Fitch, P.C., Benchers Exploration aad Developeeat 
Coapaay, albsgsergae, BS 
Exploration for Ocasiss Deposits ia Sraats 
Eineral Belt, Bee Bezice. i l?5 Balletia 
63fa);<88. |I»T», aprill 

Braniaa ore deposits ia the Grants Biaeral 
Belt, Bee Bezico, occar ia flavial saadstoaes 
ia t ie Jarassic Sorrison Foraatioa. Oraaisa 
aineralizatioa i s concentrated by a dark-gray 
to black sabstaace that has beea ideatified as 
hsaate derived froa decayiaq vegetation. 
Black ore i s tiancated by overlying saadstose 
ic at lease tvo ore deposits, docaaeatiag aa 
early age of aireral izatioa. Ore deposits ia 
the Grants Biaeral Belt vary greatly ia s ize 
aad shape, generally occar ia clatters, aad 
of tea are diff icult targets for dri l l iag . 
Carrest exploration is largely a process of 
dril l iag ia stages to (II deliaeate favorable 
froa snfavorable ground oa a *ide*spaeing, (2) 
seek nineralixetloa is favorable ground, aad 
(3) conduct closely spaced drilling ia 
aiiierslized areas, criteria for favorability 
differ aaonq exploration groups bat generally 
includes f l | the presence of t hast sandstone; 
(2) aaoaaloas sineraiization, (3) :oloc of 
host rock, (S| preseace of carbonaceous 
satter, and (5) position of area »ith respect 
to aineralized treads, l description of the 
sequence of dri l l ing, froa ore discovery to a 
aio* on a one-sqsare ai le area at the Johnny R 
araniaa deposit located ia ta* east part of 
th« lebrosia Lake District, pcavidas an 
ezaaple of the problea of predicting ahead of 
discovery where in a certain area, orubodlen 
aay occar, * study of the drill data at the 
Johnny B indicates that araniaa or* i s not 
related to specific featares other thai) the 
presance of boaate vkick i s coaoonly 
associated vitb coalified plant frtgsaats in 
aadstone-rich parts of the boat sandstone. 
(Rath) 
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5a 

F l e i s c h e r . » - U . a sd 1- 3 o g r o c a a p e t o . S e a e r a l 
E l e c t r i c f » s « r d i end Dewetopaeet C e a t e r , 
3 c a * » e o t a d » . ST 

5»doa S a a a a t i o n Over Orebody: Sas L o n g - D i s t a n c e 
T r a s s o o c t off Sados Feea O b s e r v e d ? . I K * S a l l e t i e 
•i? 1*1:696. 0*y*. I p r i t l 

< s l i c e hope f a r d i s c o v e r i n g s a b s a r f a e e 
a r a c i a i o r e i s r u t w < s « c e M « < r o - c e s t r * t i o e s 
off t h e r a d i o a c t i v e g a s ?n 222 c*-. be 
r e c o g n i z e d s u e t h e s a r f a c e a t t h e e a r t h , 
t s t e g r a t e d s e a s a r e s e s t s . s a l e o v e r s e v e r a l 
»»i>*s» s tow pro-sis* o f g i v i n g g r e a t e r 
r ? p r o d o c i b i l i t y than s h o r t - t e r n s e a s a r e a e s t s , 
which a r e i o r * s e b j e c t t o a e t e o r o l o g i c 
v a r i a b i l i t y . The a s e of i a p r o v e d a e t k o d s o f 
i n t e g r a t e d r e d o : s e a s a r e a e c t s — f r e e of 5a 2 2 5 , 
of t h e r a a l - t r a c k f a d i n g , «ati off 
a o i s t a r e - c o ^ d e a s a t i o s . e f f e c t s — a l i o * r e a d i n g s 
t o b e aade t h a t g e n e r a l l y a r e h i g h l y s t a b l e 
over t i a e . a t a s i t e 16 VB n o r t h o f Thoreaa , 
*ew S e x i c c , r e a d i n g s a t a depth of 63 c » , 
t a k e s o v e r a 9 - a o a t h i n t e r v a l f o r a s e t o f 5* 
p o s i t i o n s . g i * e d i f f e r e n t bat n e a r l y c o n s t a n t 
l o a t h l y r e a d i n g s a t e a c h p o s i t i o n , the t y p i c a l 
s tandard d e v i a t i o n b e i n g 1* p e r c e n t . 
S a p e r i a p o s e d o s t t a t s t a b l e p a t t e r s hare b e e t 
two p e r i o d s d a r i n g which s p a t i a l l y groaped 
radon r e a d i n g s i a c r e a s e d by a f a c t o r of two o r 
• o r * over t h e i r s o r a a l v a l e e s - The s i a p l e s t 
t e a a b l e d e s c r i p t i o n o f t h e s o a r c e o f the 
i a c r e t s e s i s s p o r a d i c f a f f s o f s p f l o < i > g g a s , 
o r i g i n a t i n g at a s y e t erknown d e p t h s . The 
• e a s a r e a e a t s a c e c o n s i s t e n t w i t h an i p v a r d 
v e l o c i t y o f f law of > . p j r o x i s a t e l y 13(»-?J 
c a / s e c . ( l a t h i 

<2»'5> 
F o y , S . F . , ard J . 2 . " i c g r i c h , Terradex 
C o r p o r a t i o n , w a i s a t Cre>k, Cl 

\ S t r e a a S e d i s e n t O r i e n t a t i o n ? r o j r a a far i r a a i i a 
ip. the l i t i g a t o r F i v e r P r c w i n c e , wort hern 
T e r r i t o r y , l a s t r a l i a . Jo a m * I o f S e o c h e a i c a l 
» x p l o r « t i a = » : 3 ^ » - 3 6 » . ( W " ^ 

S e d i e e n t s a a p l e s were c o l l e c t e d f r o a s t r e a a s 
d r a i n i n g t h e Koongarra a r a n i e s d e p o s i t and t h e 
s a a l l i c m i i i a i n e s i n t h e Sooth l l l i g a t o r 
f a l l e y . D e t e r a i a a t i o n s for a r a n i a a , c o p p e r , 
and l ead oa warioos s i z e f r a c t i o n s taken f r o a 
each o f t h e s a a p l e s i n d i c a t e d t h a t the b e s t 
r e s a i t s were o b t a i n e d for a r a n i a a fcoa t h e 
l i n o s 2 0 0 - s e s h f r a c t i o n , bat the t r a i n f r o a 
the Kooagarrs o r e d e p o s i t was very s h o r t . 
Copper and l e a d were r.ot found t o be very 
i s e f a l a s i n d i c a t o r e l e a e n t s for a r a n i a a . 
l l p u a - t r a c k f i l e s were a sed t o d e t e c a i n e t h e 
radon c o n t e n t o f e a c h s a s p l e and t h e r a t i o of 
a l p h a - t r a c k f i l a r e a d i n g to a r a n i a a c o n t e n t 
was foaad t o d e f i n e a a c a e l o a s d r a i n a g e a r e a s 
aroand t h e l a t e r a l i z a t i o n in t h e Koongarra 
a r e a . The a r o a s so d e f i n e d were o f s a f f i c i e a t 
s a g n i t a d e t o be d e f i n e d in a r e c o n n a i s s a n c e 
s t r e a a s e d i a e n t prog ran . ( l a t h ) 

<2I1> 
Foy . S . F - . and r . " . i e z i t i s . I t o a i c ' - . e cgy 
C o e a i s s i o a , 7 r a c i a l " r e a c h , E x p l o r a t i o n D i v i s i o n . 
l a c a s H e i g h t s , 5 . S . , - . l a s t r a l i a 

i r a n i a a s i c e r a l i z a t i o n at l a o a a l y IS. Sooth 
l l l i g a t o r T a l l e r , s o r t ^ e r a T e r r i t o r y , en* i t s 
S i g c i f i c a t c e C o s c e r a i a g S e g i o a a l s t r a r t a r e sad 
S t r a t i g r a p h y . The l a s t r * l i a s t n s t i t a t e o f S i a i a g 
*c£ S e t a l l a r g y P r o c e e d i a g s 2 6 1 : 1 - 1 1 . ( I ' 7 " * . 
S e r c i ) 

1 wee* a i r b o r n e c a d i o a e t r i c a a o a a l y was 
e x a a i s e d i n t h e f i e l d aad t h e p c e s e a c e - f 
a r a a i a a c o a f i r s c d . • o t a r r - p e r c e s s i o a d r i l l i n g 
showed t h e p r e s e a c e cf a r a a i a a b a t a 
sabsec , eeac p r s g r a a a e o f d i a a a : d and 
c o t a r y - n e r c a s s i o a d r i l i i a g i n d i c a t e d t h a t t h e 
c o c c ^ a t r a t i o : , o f a r a a i a a was a s e c o c o a i c . 
a i ' i i n t h e t o f f s sad w o l c a a i c s o f t h e p r o s p e c t 
t h e a r a n i a a e x i s t e d as a r a a y l p h o s p h a t e s 
w i t : i i . t t . o x i d i z e ! z o a e . " ^ 3 l o g i c a l a a p p i e g 
as.' t h e l i a i o a l d r i l l c a r e s a o a e l t h a t t h e 
St;- : Creek T o l c a a i c s a r e parr o f t h e tower 
P r o t t . - D t o i c wessoa F o r a a t i o a , prabab ly w i t h 
aeaber s t a t a s . r a t h e r tkaa the e x p r e s s i o a o f 
ae i r c h a e a a t a s e a e a t r i d g e . T h i s c h a n g e i n 
t h e i n t e r p r e t a t i o n o f t h e f u n d a a e a t a l s t r a t a r e 
o f t h e F i n e c r e e k c e o s y a c l i n e has l e d t o a 
r e e z a a i n a t i o r o f t h e s t r a t i g r a p h y and t o 
s n g g e s t i o c s which d i f f e r f r o a t h e c a r r e a t 
c o n c e p t . ( l a t h i 

<2T2> 
F r a s e r , R . J . , A u s t r a l i a n l t o a i c Saergy 
C o a a i s s i o n , S e s e a r c h E s t a b l i s h s e n t , Lacas 
H e i g h t s , l a s t r a l i a 

D i r e c t C o r r e c t S t a b i l i z a t i o n o f S c i n t i l l a t i o n 
Counters ased f o r I r a n i a a p r o s p e c t i n g . S a c l e a r 
I a s t r a s e n t s and ' e t h o d s 1 ) 6 ( 3 ) : S 1 3 - 5 1 6 . ( 1 9 7 6 , 
l a g a s t ) 

1 s i a p l e s y s t e a f o r s t a b i l i z i n g a 
s c i n t i l l a t i o n c o u n t e r i s d e s c r i b e d which a s e s 
a dc l i g h t s o u r c e ( g r e e n i i g h t - e a i t t i a g d iode ) 
t o i l l a a i n a t e t h e p h o t o - c a t h o d e o f t h e 
p h o t o e a l t i p l i e r ased to d e t e c t g a a a a - i o d e c e d 
l i g h t p u l s e s f r o a t h e s c i n t i l l a t o r . 
B a s i c a l l y ; the p h o t o a a l t i p l i e r anode c o r r e n t 
doe t o t h e l i g b t - e a i t t i n g d i o d e l i g h t i s he ld 
c o n s t a n t by an. a a t o e a t i c c o n t r o l l o o p a c t i n g 
on t h e v o l t a g e t o keep t h e ga in o f the 
p h o t o s a i t i p l i e r t ube c o n s t a n t . However, 
b e c a o s e t h e t e s p e r a t a r e c o e f f i c i e n t of t h e 
s c i n t i l l a t o r d o e s n o t i n r e n e r a l s s t c h t h a t of 
t h e l i g h t e a w i t t i n g d i o d e , f a r t h e r 
c o a p e n s a t i o r . i s r e g o i r e d t o a c h i e v e c o n s t a n t 
gaaaa p o i s e g a i r . . T h i s i s provided by add ing 
t o t h e c o n t r o l c i r c u i t a c u r r e n t d e r i v e d f r o a 
t h e l i g h t e a i r . t i n g d i o d e v o l t a g e which i s an 
e x c e l l e n t a e a s o r e o f t e a p e r a t a r e ; t h e a s e o f 
t h i s t e c h a i g u e r e s a i t s i n ga in c o n s t a n c y t o 
w i t h i n ( p l u s o r a inaa) I p e r c e n t i n the 10-50 
C a a b i e n t t e a p e r a t a r e r a n g e . V o i s e and 
c o u n t r a t e l i a i t a t i o n * a r e d i s c a s s e d and i t i s 
c o n c l u d e d t h a t t h e s y s t e w i s g e n e r a l l y 
a p p l i c a b l e t o v r a n i a a p r o s p e c t i n g e g a i p a e n t . 
( l a t h ) 



BXPtOBktTOC 

<213> 

<213> 
S a l i p e a s . J . S . , and P.C. Bcglaad, Savaaoah t i v c r 
Labor at <..y, k ikes . SC 

k B a t i o s c t c i c Study of Socks ia Three Selected 
Drainage Basins ia t i e Sprace Pine Irea, socth 
Carolina. op-i»S»: e j s z - 3 0 (IB) ; 7« pp. (1977. 
Deceabecl 

> i lo t s tad ias t o i n v e s t i g a t e tke acee l extent 
tt v dispersion kalos ia stream waters aad 
sediaeats were coedacted i s three drainage 
bes ia s ueac Sprace Pine , K . Tke Big 
Crabtree, Brash, aad larch Bacpec Cteek bas ias 
ace •mderlaiB by Precaabriaa aad lover 
Paleozoic netaaorpbic aad igneous cocks. 
Topography i s ea tare , drainage d e e d r i t i c . 
•ock cons is ted of a f i e l d survey of t o t a l 
gaeaa a c t i v i t y , cock saaple analyses Cot a, 
Th, and k", autoradiography, aad petrographic 
and • inecalogic s t u d i e s . I t was found that 
t o t a l rad ioact iv i ty corre la ted bet ter with 
l i tkology tkaa s o i l group, s o i l parentage, or 
topography. Data was grouped in to three 
popalations based on l i t h o l o g y ; they are: {II 
a ica gne i s s and hornblende g n e i s s , nean 
a c t i v i t y 60.23 cps ; | 2 | aica s c h i s t , a lasfc i te , 
pegaat i ta , and ?raadfsther Boaatain roruation, 
eean a c t i v i t y 90.18 c p s ; and (3) Wilson Creek 
Gneiss , aean a c t i v i t y 203.U6 c p s . Populations 
2 aad 3 nay ac taa l ly each c o n s i s t of two 
popalat ions. 0 concentrat ions were 0.05-6"'.5 
ppa foe the Big Crabtree Creek, 0.32-251 ppa 
for tke Brash Creek, and 1.99-53.5 pps for the 
fortk Bar per Creek b a s i n s . Gaaaa anoa-alies 
coincided with known areas of 
7 - e i n e r e l i z a t i o n . The B/K »0 ra t io was found 
to be tke best paraeeter for ident i f i ca t ion of 
tr-ainecalixed saap les . Autoradiographic 
s t a d i e s indicate that ocaaifecoas n inecals in 
aost of tbe rocks froa these basins i r e 
priaary, aad wi l l therefore tend to accumulate 
i s d e t r i t a l sediaeats as placers rat.-.er than 
being leacbed and transported. (trp.i 

caaaa and X-ray spectconetry. I t present oaly 
two types of s o l i d - s t a t e detectors ace 
general ly ava i lab le , sanely the 
l l t h i s n - d r i f t e d gernaaiua a ad l i t h i a a - d c i f t e d 
s i l i c o n senicondactors, aad both regaire 
cryogenic cool ing. Tbe high reso lut ion 
potent ia l of these detectors i s b»iag rea l ized 
•ore f e l l y through recent iapcovenents i s the 
design of tke associated e l ec tron ic c i r c u i t r y 
and cor l i n g dev ices . Tke seed for cryogenic 
cool ing of tke present detectors asd tke f i r s t 
amplif ier stage i s net considered a s a 
s i g n i f i c a n t pract ica l drawback, although i t 
imposes a certain degree of l imi ta t ion on 
f i e l d appl i ca t ions . Soae basic knowledge of 
tbe technicaes i s review?!. (lath) 

<216> 
Scasty , B.C. , Canada s e c l o g i c a l Sarvey, Ottawa, 
Ontario, Canada 

(Iranian Heasuceaebt by kicbocne Saaaa-Bay 
Spectcoaetry. Geophysics uo(3) :503-519- (1975, 
Janei 

Bhen window-type gaana-ray spectrometers are 
ased in the airborne aeasureseat of aranisn, 
i t i s necessary to correct for scat tered high 
energy radiation froa tha l l iua 299 in the 
tboriaa decay s e r i e s . This r a i ' a t i o n can be 
scattered in the c r y s t a l , in the ground, and 
in the a i r . I theory i s presented that ca t 
adequately explain the spectrus buildup in the 
uraniaa window for a point soarce of thor ia* 
oxide innersel to d i f ferent depths in water 
and far a detector above the water. The 
theory i s extended Co predict the buildup as J 
face t iae of a l t i tude for detec tors of 
d i f ferent s i z e s and shows that errors in the 
airborne eeasureaent of uraniaa can be 
s i g n i f i c a n t i f no allowance i s eade for 
radiat ion scattered in thj ground and in the 
a i r . (Hath) ('*?) 

<2t»> 
Sivens , » . » . , B.L. Caldwell , and s . R. H i l l s , J r . , 
s o b i l e Oi l Corporation, Dal las , TX 

Ta-Sita kssaying for Uraniaa in sock Foraations. 
O.S. Patent 3,686,503; 7 pp. (1972, August) 

1 new technique of in s i t s assaying for 
ore-grade nraaiaa by de tec t ion of delayed 
f i s s i o n neutrons i s described. » device 
cons i s t ing of a 1* Rev neutron source and 
detector i. lowered into an exploration hole. 
The fornanon of i n t e r e s t i s c y c l i c a l l y 
irradiated with neutrons, and » record Bade of 
delayed neat cons en i t t ed by neutron f i s s ion of 
iraniwa. In t h i s way, a sea sure of 7 can be 
obtained which i s unaffected by 
d i s e g o i i i b r i a a . Induced th ea i s s ion wi l l 
noraally be e laoc. To reduce the e f f e c t s of 
activated 0 17, the procedure of f i r s t 
es tabl i sh ing an 0 17 background fcoa a known 
non-oraniue-tearing rock unit i s use l . (LICK) 

<215> 
lottki, L. , Academy of nines and metallurgical 
Sciences , Ins t i tu te of Nuclear Techniques, 
Krakow, Poland 

Sol id-State Detectors and e l e c t r o n i c s in Sanaa 
and T-»ay Spectcoaetry. COBf-691229; Unclear 
Techniques for Itinera! Exploration and 
Exploitat ion, Proceedings of a Panel, Kr.kow, 
Poland, Oeceaber 8-12, 1969. International 
U o a l c fnergy Agency, Vienna, Austria, (pp. 
1 0 3 - 1 U ) , 1«7 pp. (1971, 

The superior energy reso lut ions of s o l i d - s t a t e 
detectors of fers an exce l l ent advantage for 

<21 7> 
Gregg, C.C., l?C, Grand 3u-.ictioa, CO 

?econcaissance ani Invest igat ional d r i l l i n g on 
rloskinnini and Sokai s e s a s , San Juan bounty, 
Utah, and Vavajo County, Arizona. RHO-98-'; 9 pp. 
(1952, Sovesber) 

araniaa reconnaissance d r i l l i n g was conducted 
or. Bokai ilesa, Arizona and Hoskinnini Besa, 
i tah in 1952. Strata intersected ranged froa 
the Cedar Besa Sandstone aeaber of the : u ' i * r 
rornation (Peraian) to the '»***•> Sandstone 
(Jurass ic ) . The inconsistency i-.d iov-gcade 
nature of the ainera l i za t ion tiY.es further 
work ir.aJvisable, though the extens ive 
channels ir. the Shinaraap '^raatior. way a e r i t 
future i n v e s t i g a t i o n . mineralization i s in a 
caleo-channei at the contact between the 
Boer.kopi Formation and the Shinacuap 
Conglomerate. The channel hottoa i s a 
conglomerate of chert , jasper, and other 
pebbles, with occasional copper coloring and 
soaet iae3 with a l terat ion or carbonizat ion. 
The channel sands are up to ISO feet thick and 
several hundred feet wide. m a few places 
the conglomerate contains pyr i te , 
chalcopyrite , cha l coe t t e , and borntte . 
f l -a lnt ia l izaf ion ussa l ly occ irs in a r o l l or 
gouge where logs anl organic trash c o l l e c t e d ; 
laportant a3socl . i t ions appear t o be organic 
carbon and copper, usually as a a l a e h i i e , A 
Buddy s i l t s t o n e layer of the ''Jenkopi 
Foraation underlies every 7 .nhow, and »ay be 
ar. iaportanr or* contro l . One hole on Hokai 
fl«sa showed carr.otite-copper l i n e r a l l z a t i o n . 
(I.KH) 
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<219> 
Saras, r . r . , and F.I . Bard. ISIS, Bashiagton, DC 

Deteraiaetion of Seleniue in Vegetation. OSGS 
b u l l e t i n lu08; He* and defined Setbods of Trace 
Analysis o s e f s i i e Geocheaical Exploration, F-». 
a»rt" (pp. 3T-«Z|. (I9"»5l 

The aaount of s e l ec iua concentrated in 
vegetation can be s useful indicator of 
conceal araniaa ore bodies in s o i l s or rocks 
supporting tbe vegetat ion and i t can provide a 
bas i s foe studying tbe e f f e c t of tbe nataral 
eaviconaent on aan and a s i a a l s . Shea selenium 
content of forage crops i s belo* 0.0a ppe, 
aniaa ls sof ter fcoa a se i ea iaa def ic iency , and 
vben tbe seleniaa content exceeds a ppa. 
aniaats snffer froa se leniaa t o x i c i t y . These 
l i a i t s indicate tbe range for vbicb any aetbod 
of detere inis? se len iua in vegetation bas to 
be useful, in t h i s report, s e l ec iaa in 
vegetation vas deteraioed, a f t er vet ign i t ion 
under reflux vi tb a bot aineral-acid a ix tare , 
by tbe reaction at s e l ea iaa vi tb 
2,3-diaainoaphthaleae to for a 
u,5-beazopiazseienol , ahose f lorescence i s 
proportional to t ee se l en iaa concentration. 
Tbe reaction i s s e n s i t i v e t o about 0.02 
aicrograa of se leniua and. accordingly, tbe 
lover l i a i t of tbe aetbod i s 0.02 ppa. 
Recoveries of added se leniaa are aboat 90 
percent, and tbe r e l a t i v e standard deviation 
i s on tbe order of 10-15 percent. (JRT) 

<219> 
Reffner, J . ? . , and B.9. Perguson, Savannah Biver 
laboratory, Analytical Cheaistry Divis ion, Aiken, 
SC 

?rel ia iaary Ba» Data Belease , Charlotte 1 Degree 
X 2 Degree STSS trea , forth Carolina and Sooth 
Carolina. DPST-78-1*6-1; <;JBI-<»0 (79) ; 31 pp. 
(1978, January) 

The report presents prel iainary resu l t s of 
streaa sedieeat and grcond vater 
reconnaissance in the Charlotte national 
Topographic Hap Ser ies 1 degree t 2 degrees 
quadrangle. Streaa sediaent saaples were 
co l lec ted fcoa s a a l l streaas at 125a s i t e s for 
a Boainai density of one s i t e pec 13 square 
k i loueters in rural areas . Ground vater 
saaples vere co l l ec ted at 759 s i t e s for a 
noainal density of one s i t e per 25 square 
k i l o a e t e c s . »e;tron act ivat ion analys is 
r e s u l t s are given for uraniaa and 16 other 
e l eaents in sediaents , and for ocarina and 9 
other e l e i e n t s in ground vater. f i e l d 
aeassresents and observations are reported foe 
each s i t e . Analytical data and f ie ld 
aeasuceaents ace presented in tables anl aaps. 
S t a t i s t i c a l suaaaries of data and a brief 
description of r e s u l t s are given. A 
generalized geologic aap and a saaaary of tbe 
geology of the area are included. (AutM 

<220> 
Jacobs en, S . I - , P . I . Aaaodt. and B.8. Sharp, J r . , 
Los Alesos S c i e n t i f i c Laboratory, Los Alaeos, l a 

Cranio* Bydrogeocbeaical and Streaa Sediaeat 
Beconaaissance o f tba Line B i l l s and ryooek BTBS 
Quadrangles, Alaska, Including Concentrations of 
Tot-T-Three Additional Eleaents. 5JBI-29(79); 
LA-"3«8-BS; 22a pp. (1979, January! 

Bater and sediaeat saaples vere c o l l e c t e d froa 
1250 s t res us and s a a l l lakes in tbe Line B i l l s 
and Typnek quadrangles, Alaska. Tbe aranian 
contents of the 67i vaters fraa tbe Line B i l l s 
quadrangle range fro a belov tbe ' S e c t i o n 
l i a i t of 0 .02 ppb to a bigb of 11.^9 ppb. 
Oraniaa contents of tbe 6(7 sediaents froa 
t h i s quadrangle range froa a lu* of 0.1 ppa to 
a bigb of 9a.9 ppa. Both vaters and sed iaents 
containing r e l a t i v e l y bigb uraaiaa 
concentrations ace found t o c lus ter in 
a s soc ia t ion v i tb plutonic rocks i n tbe Alaska 
Range, and part icu lar ly so in tbe v i c i n i t y o f 
tbe Tir«-4 Pup batbol i tb and Bosnt E s t e l l e 
pi aton. Tbe araniua contents of 575 aatecs 
froa the Tyonek quadrangle range froa belov 
de tec t ion l i e i t t o 13.13 ppb. Ee la t ive ly bigb 
araniua concentrations in vaters were fonnd t o 
c l u s t e r near tbe Bount Bste l le plutoa and 
undifferentiated igneous, actasediaentary, and 
volcanic rocks in tbe Alaska Bang* and i n 
P le i s tocene depos i t s along tbe Cast le Boontain 
f a u l t . Oraniua contents i n 502 sediaents froa 
tbe Tyonek goardangle range froa 0.1 ppa t o 58 
ppa. Cost sediaeat saaples having bigb 
araniua concentrations are froa loca t ions near 
tbe Bount Es te l l e ploton and Styx Biver 
batbol i th in the Alaska Bange. Data for 
saaples c o l l e c t e d in tbe Alaska Bange and tbe 
two flanking lowlands vera also exaained 
separate ly , vater saaples froa a l l source 
types in tbe Alaska Bange bad a higher Bean 
sraniua concentration (0.B5 ppb) than those 
froa the Western Lowland (0.3a t?b| or tbe 
Susitna Loviand (0.51 ppb). Tbe aean uraniun 
concent tat iocs for lake vater saaples froa tbe 
Alaska Bange and tbe lovland areas are 
s i a i l a r . Sediaent saaples froa s treaas and 
lakes in the Alaska Bange have a aarkedly 
higher aean araniua concentration (7.00 ppe) 
than sedinen; s a a p l e s froa e i ther the Bestern 
Lovland (2.a5 ppa) or tbe Susitna Lovland ares 
(1.7J ppn). (Auth) (PAG) 

Vater sasp les vere analyzed for oraniaa and 12 
addit ional e l e s e n t s ; sediaent saaples vere 
analyzed for araniua and «2 other e l e a e n t s . This 
report addresses only uraniua and tboriaa. 
Appendix I - Lis t ings o f f ie ld data and e l e s e u t a l 
concentrations for s sap lrs froa the Liae R i l l s 
quadrangle. Appendix I*. - Lis t ings of f i e ld data 
and e i eaenta l concentrations for saaples froa the 
Tyonek quadrangle. Appendix III - Lis t ings of 
dissolved oxygen in vaters naasured at saaple 
locat ions in tbe Liae B i l l s and Tyonek 
quadrangles. Appendix I* - Ristograas of uraniua 
concentrat ions in vaters and sediaents fcoa throe 
physiographic provinces covered by tbe Liae B i l l s 
and Tyonek quadrangles. Appendix * - Susaary of 
standard procedures, explanation of codes, and 
key to saapie types l i s t e d is Appendixes I and II . 
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^221> 
Kil l sgaard, T.H., v.L. Freeaan, and J . 5 . Coffaaa, 
OSGS, Washington. DC 

e i a e r a l Pesoarces of t h e Sawtooth P r i a i t i v e ftrea, 
Idaho. OSSS Ba l l e t in 1315-0; 17« pp. (1970) 

1 a iaeral sorvey of the Sawtooth P r i a i t i v e 
i c e * and v i c i n i t y , Idaho, was Bade in 1966, 
196^, and 1968 by the 05CS and the 0-S. Baceaa 
of 5i--.es. The area s ta t i ed aas i s the ragged 
Saa tooth Range o f soa tb-cee tra i Idaho and 
cons is ted of about 3la sgaar* a i l e s of the 
o f f i c i a l l y designated Saetooth Primitive area, 
p i e s adjoiaing areas that aggregate an 
addit ional 120 sgoare a i l e s . In eaexpected 
r e s a l t of the geocheeical sanpiiag in the arec 
• a s the discovery of concentrations of araniaa 
in nany s treaa-sedineat s t a p l e s , a high 
proportion o f these saaples caae froa the 
beadaaters o f the Sooth Pork Payette S i v e r : 
froa streaas draining the rocks of the 
Saatooth bathol i th . f u u l and radionetr ic 
exaainat ions of the Saatooth oatcrops 
d i sc losed aiaor showings of accessory mnera l s 
that coald contain araniaa, bat ao veins or 
concentrations o f eraniaa-beariag n iaera ls 
• e r e foanft. •ranian in the sawtooth bathol i th 
seens t o be present partly in the niaeral 
eaxeni te and probably also in soae other fora. 
Zuxeaite was t e n t a t i v e l y ident i f i ed as the 
f ine-grained radioact ive aiaeral foaad in a 
pegnatite within the Sawtooth bathol i th . 
another type of acan i s s occurrence i s 
represented by the anasaal aaoaats of araniaa 
foand in black Beds and c l a y s , aad i s bog 
saaples high in organic nat ter . (Jltr> 

<222> 
Lesare, E.G., J .B . notooka, and P-L. Weis, OSGS, 
• e s t o n , fa ; OSGS, Denver, CO 

Exploration Geocheaical Studies of Soae Sandstone 
Copper-araniaa Deposits , Bradford, Colaabia, and 
Lycoeing Coanties , Pennsylvania. Joaraal of 
Research of the OSGS 5(5» ;609-621. (1977, 
Septeaber) 

s ea igaant i ta t i ve spectrographic analyses of 
a ineral ized and •minera l i zed sandstone, 
s i l t s t o n e , and claystone froa the Catsk i l l 
focaat ioa of Devonian age in Bradford, 
Colaabia, and Lycoaing Counties, Pennsylvania, 
saggest that copper, s i l v e r , and araniaa are 
the principal a e t a l l i c e l eaents concentrated 
in the ainecal ized rock. Lead, aercury, and 
aolybdenoa nay be concentrated s l i g h t l y in 
a ineral ized rock bat valaes ace too low to be 
of use in explorat ion. The depos i t s ace too 
s a a l l t o aake large snoaal ies in strean 
sadinents except in drainage basins of l e s s 
than a few acres . However, i f a large Jeposi t 
•ere exposed to weathering. I t would probably 
be detec table by s t r e s s sadiaent saapl ing. 
(loth) (BBB) 

<223> 
Lacck, S .L . , 0 .9 . Saaae l s . and G. Sartor. 
University of Colorado, DepartaeBt of Geological 
Sc iences , Boulder. CO 

Coapater Bodelling of Oraaiea Species in s e t e r a i 
•a tersr appl ica t ions t o Exploration. 
Proceedings of the J o i c t aaaoal sea t ing of the 
Geological assoc iat ion of Canada, the 
S iaeca log ica l kssoc ie t ioa of Canada, aad the 
Geological Society of aaer ica , Toronto, Ontario. 
October 23-26, 1«78. The uco log ica l Soc ie ty of 
l a e r i c a . Bowlder, Colorado, ( p . a a 8 l , SJ1 pp. 
C19'«l 

The asTE^r coapater prograa has been aodi f ied 
to inclade 21 ageeoes s p e c i e s aad 1 T a i a e r a l s 
of arae iua . lapat c o n s i s t s of g a a n t i t e t i v e 
cheaical analyses of the waters of i n t e r e s t , 
together with f i e l d aeasaceaests of Ea, pe, 
and teaperatnee. Ic absence of f i e l d Eh data, 
e s t i a a t e s are aade. This fora of aode l l i ag 
nay find nse in geocheaical exp lorat ion , 
so la t ion nining. aad po l lu t ion c o a t c o l . 
Calcalated sa taca t ioa i a d i c e s pecai t i aaed ie t* 
appl icat ion of the prograa to hydrogeocheaical 
exploration foe d e p o s i t s of araaiaa. Analyses 
of groundwater* froa known araniaa depos i t s i s 
•yoaiag and Texas were sappl ied by Vyoaiag 
Biaerals Corporation. Calcalated s a t a r a t i o e 
Indices show s spersa t sca t ion of the 
grosndaaters with respect t o a r a a i a i t e and 
c o f f i n i t e . vidspread haloes of other a i n e r e l s 
are a l s o indicated arossd the d e p o s i t s , 
serving as a guide t o ore. ( lath) 

<22»> 
Saxwell, i.e., Los a lasos S c i e n t i f i c Laboratory, 
Los l l a a o s , IB 

Eesalts oi 7r*nia» Sydcogeoc&esical and Streae 
Sediaent Reconnaissance at the Saa Juan ( t e a . 
Southwestern Colorado. Ll-93-77-1J52; 23 pp. 
(1977, sacch) 

Over 1700 water saaples aad nearly 2000 
sedinent saaples were c o l l e c t e d froa 1995 
s i t e s in the San Juan Soaataias , Colorado, 
dating Jane and Ju ly , 1976, by the Los l l s a o s 
S c i e n t i f i c Laboratory for the EBDx national 
araniaa Hesource Evaluation p:oJ*ct . Bost of 
the water saaples were f U o c o a e t r i c a i l y 
analyzed for scanina, a few of the higher 
araniaa concentrations (greater than M PPM 
of water saaples and a l l the sed ieea t saaples 
were analyzed by delayed neutron counting. 
average uraniaa valaes for the water saaples 
taken froa noantains was l e s s th in 0 .5 ppb, 
froa plateaus was 1-2 ppb, and fron Banco* 
shale areas exceeded 2 ppb. Unosaloos 
sedinent saaples c a s e froa the Store King Peak 
area and upper V a l l e d t o Creek, with values of 
ao ppa. The Lake City Bining d i s t r i c t area 
contained saaples with »-J0 ppa uraniaa in the 
sediaent and 3-30 ppb in the water. (KS8) 
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<225> 
Horris, ».». , B.E. Banter, and D.B. Steinhaus, 
l o s alamos S c i e n t i f i c Laboratory, Los l l a a o s , BB 

Hyirogeocheaical and Stceaa Sediaect 
Reconnaissance of the Batiosal Oraniau Besoatce 
Evaluation Program - The Bocky Rovntain States of 
Be* Bexico, Colccaio, Byoming, aad Rontana and 
the State of l l a ska , Octoter-December 1977, 1 
Pcogcess Bepoct. Ln-7175-PB; GJBI-77(78J; 10 pp. 
{1978, Hay) 

Daring the f i r s t part of the quarter, 
October-December 1977, the scope of the 
Bydrogeochemical and Streaa-SelimeBt 
BeconoaissaDce (BSSB) surVj was expanded by 
the Depactaeat of Energy (DOE) t o include the 
analys i s of thorioa and l i th ina in sedinenv 
and severs I other e lenents se l ec ted by the Los 
alaaos S c i e n t i f i c Laboratory (USD in e i t h e r 
sediment or water. Development of the L1SL 
aa l t i e l eaeat c a p a b i l i t i e s in the x-ray 
f1Boreseenee, spectrochesical , and neutron 
act ivat ion techniques m s accelerated to 
achieve the required t brought put rate of 200 
sa a pies per day by each aethod ear ly in FT 
1978. The LIS* B i l l report data for «3 
e lenents in sediaent saaples and 13 e l e a c a t s 
i s water saw pies. Daring the qaarter, araniaa 
analyses were deternined for 7360 sediaent 
saaples and "'100 water sawples. The 
p r i o r i t i e s and format for HSSB reconnaissance 
reports were changed t c re f l ec t the new DOE 
guidance received e a r l y in the quarter. 
Seconnsissasce report boundaries w i l l coincide 
with those of the BTRS 1:250,00C s c a l e 
topographic aap s h e e t s ; ex i s t ing data bases 
are be inc. s p l i t and conbined to confora to 
these boundaries. COB pater oatpnt foraats and 
headers for the eu l t i e l eeent l i s t i n g s to be 
used in HSL HSSB reports were developed and 
are ready for use on the f i r s t multielement 
reoot t . One reconnaissance report was open 
f i l e d through the DOE Grand Jonctioc Off ice . 
Two BTBS quadrangles were saapled as part of 
p i l o t s tudies ; 39 0 f the $f quadrangles 
assigned to the LUSL in the lover «B s t a t e s 
have been coaplete ly saapled, and bid 
quotations were requested for saapling a l l of 
the remaining parts of the other 27 
quadrangles during FT 1978. rsapling 
spec i f i ca t ions to be released for rid next 
quarter were prepared for the 3? quadrangles 
to be saapled in Alaska in FT 1978. (tuth) 

<226> 
Roxhae, (!.*., 0S3S, Washington, DC 
Geologic Evaluation of l irborne radioact iv i ty 
Survc/ Data. Peaceful Use* of htosic Energy, 
vol. 2 , Survey of Raw Raterial Resources, 
Proceedings of the 2nd International Conference, 
Geneva, Switzerland, September 1-13, 19%*. 
United Rations, »ev fork, (pp. 815-819), W3 pp. 
(1958, September) 

Becent develepaent of large-volume crystal 
detectors for aerial radioact iv i ty surveying 
and application of semiquantitative analyt ica l 
techniques now perait geologic evaluation o( 
regional surveys whereas previous qual i ta t ive 
surveying aethods were generally l imited to 
d irec t ore-finding tecnnlquea. Data obtained 
by the I .S . Geological Survey's airborne 
detector are discussed - ' d the conclusions 
Jravn are generally valid for any 
s c i n t i l l a t i o n detector of comparable crystal 
voiuae and energy response. (.JUT) 

<227> 
O'Connor, L .J . . and B.D. Snith . DS6S, Denver, CO 
Total-Fie ld Bagnetic Sarveyiag as en Exploration 
Tool for Sedimentary Oraniaa Deposits . 0SGS 
Circular 753; Short Papers of the OS Seo log ica l 
Survey Oraniua-Thociun Symposiam, 1977, J . a . 
Caapbell (Ed. ) , (pp. 13-15) . 75 pp. (1977) 

T o t a l - f i e l d aagnetic surveying i s a r e l a t i v e l y 
s iap le and inexpensive geophysical exploration 
aethod. In order t o t e s t appl icat ions in the 
explorat ion for sedimentary uranium d e p o s i t s , 
ground surveys were conducted over severa l 
areas of known a iaera l i za t ion . Fax sarveys 
were conducted i s aorthern Colorado over r o l l 
fronts i n the Opper Cretaceous Laraaie 
Formation. One survey was sa l e on exposed 
Laraaie with a r o l l front occarring in a saad 
unite approximately IS a below the surface , a 

- strong corre lat ion was found between a sharp 
15-gamma negative anomaly and the a ineral ized 
zone. This anomaly probably resulted from the 
r e l a t i v e deplet ion o f magnetic s i a i r a i s in the 
v i c i n i t y of the r o l l front . 1 second sarvey 
was made where approximately B5 • of the "bite 
Biver Formation ancoaforaably o v e r l i e s the 
Laramie. Here mineralization occurs in t h e 
Laramie about 75 a below the surface. Bo 
aagnetic anoaal ies could be d irec t ly 
associated with the ore. The lack of any 
d i s t i n c t i v e magnetic pattern may hive been dse 
to the greater depth of the depos i t , or t o the 
atsescx- of those condit ions that produced the 
r e l a t i v e l y low magnet values of in the 
previous case. Two surveys were a l s o 
conducted in the Powder River Basis of 
Wyoming. One survey in the central portion of 
the basin was directed et uranisa depos i t s 
05-50 a deep in the Eocene Basatch Formation. 
K small negative anoaaly correlated with the 
oxidized s ide c t the zone mineral izat ion. The 
other area surveyed had cranium a inera l i za t ion 
i t the Fort Oaion and Basatch Foraations, 
ranging from near surface to deeper than 150 
a. Here the aagnet ic pattern v«s complex and 
araniaa deposi ts were not aarked by any 
cons i s tent aagnetic pattern. The depth, s i z e , 
and aagnetic properties of mineralization and 
the influence of local geologic features are 
contro l l ing factors on the magnetic patterns 
observed in the surface surveys. Despite the 
couplet i t i e s introduced by these loca l 
factors , t o t a l - f i e l d aagnetic surveying, 
involves only one or two people with 
commercially avai lable instruments and i t i s a 
rapid and inexpensive exploration tool for 
sediser.tary ucanium deposits . (Jflf) 
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<228> 
Parsioa, 6 . 1 . , end I . Dvairi . Oaiversity of 
Reglaa, Dapattaaat of Geological Sciences , 
Begins, Saskatchewan, Caasda 

Extraction! of Uraaiea l o a s froa Bater: 1 l i p i d 
aad Convenient Bethed Osiag Prepackaged loa 
exchange Besins . loaraal of Geocheaicai 
Exploration 8 : S B 1 - S « T . (T»77J 

I ac« net bod of extract ing aad concentrating 3 
ioaa fcoa agseoss s o l s t i o a s l a the f i e l d eniag 
loa exchange res ins i s teabags i s described. 
Field axtractioa saves shipping c o s t s aad 
avoids probleas s i t h "aging" of vater sanpies . 
Teabags ara the only ceaaerc ia l ly avai lable 
coBtaiaacs that f a l l f i l l taa rega lreaes t s foe 
f i e l d asa of r e s i a s . The c e s i a esed i a Dovex 
1 1 8 . contacted to a i t bar the hydroxide or 
s a l f a t a fors aad s tored as batches of 50 
teabags, 3g of daap ras ia pec bag, ia sealed 
polyethylene baas, t e s i n p a r t i c l e s ahoald be 
no s a a l l e r than 60-80 sash, 20-50 aesh balsa 
the aost COB rea leat . later saaples are 
ac idi f iad t o 1-2 pa, extracted, the teabags 
ag i tated aad e l a t e d . I t i s poss ib le t o 
deteralne 0 valees o f l e s s than 0.1 ppb esing 
t h i s tcchaiqea. The tachaigse i s a s e f s l i s U 
axtractioB froa acid d iges t s of lake 
sedi s e a t s ; Pe gaencb e f f e c t s are e s s e s t i a i l y 
e l i a l n e t e d . The aethod a l so has appl icat ion 
la other f i e l d s s i s p l y by changing the resin 
and reageats . (LIB1 

<229> 
Patau, C . I . 

Set bodes l a c l e a i r e s O t i l i a e e s Poar la Prospect ion 
e t s e x p l o i t a t i o n das Basso urces e l s e r a l e s BOB 
Petro l i ere s . COIP-691229; lac lear Tecbnigses foe 
aiBeral Exploration asd Exploitat ion, Proceediags 
of a Panel, Ktakov, Poland, Da=eaber 8-12, 19(9. 
International atonic Energy Agency, Vienna, 
l a s t r i a , (pp. 37-57) , 187 pp. (19711 

The a p p l i c a b i l i t y of nselear borehole netkods 
for noa-petroleaa a i a e r a l resources 
prospecting i s sow being recognized. The 
incarnation obtained throagh these aethods i s 
an aid t o geo log ica l s tadias for the discovery 
and evaluation of ore and a iaera l sa l t 
depos i t s . In general , the borehole aethods 
tor these types of invest igat ion coal a be 
adapted froa those Boat coaaonly e a ployed in 
the petroleas industry, lac lear borehole 
lethods are based on one or aore of the 
fol louing technique* or d i s c i p l i n e s : 
aeasareeent of natural rad ioac t iv i ty , 
gasaa-ray sca t ter ing , photo-neatron react ions , 
radioisotope X-ray f luorescence, thereal and 
fast neatron ac t iva t ion , fast neutron 
I n e l a s t i c s ca t t er ing , there* 1 neutron capture 
and c y c l i c ac t iva t ion . in ana lys i s i s given 
on the perforsance and l i a l t a ' i o n s of the 
aethoda and their a p p l i c a b i l i t y for deposit 
prospecting cf potash s a l t , •—^1 and ores of 
lov , aediaa and high a to air aass elements, 
(lath) 

<230> 
Price , v . , sad B.B. Pergeson, Savannah e iver 
Laboratory, analyt ica l chee i s try Div i s ioa . h ikes . 
SC 

Pre l i s iaary Basic Data he lease - Sroaad eater ia 
• ins toa-Salen 1 Degree by 2 Degree BTBS area, 
north Carolina, Virg in ia , aad Tennessee. 
CJBI-58(7«1 ; DPST-78-1B6-3; 9* pp. (197«. Barcht 

Crosmd «ater sa sp l e s aere c o l l e c t e d at 78a 
s i t e s i a the Siastoa-Salea i n s geadrangle for 
a Boainal dens i ty of one s i t e per 25 sg ka. 
•renins and other e l e s e n t s sere detecs iaed by 
neatroc ac t ivat ion a a a l y s i s . fey l a t a fcoa 
groaad vater s i t e s i ac lade |1) eater g a a l i t y 
aeasuresents (pa, conduct iv i ty , aad 
a l k a l i n i t y ) sad (2) e l e a e a t a l analyses (tf, Be, 
CI, flg, h i , an, Br, * , aad PJ- Sappleseatary 
data iac lade s i t e d e s c r i p t o r s , iaforaat ion 
aboet the c o l l e c t i o n of the s a s p l e s , asd 
ana ly t i ca l data for dyspcosiaa. Saiiaaa 
reported araniaa coocsntxntian aas *.01 ppb, 
aiaiaas reported vales vas 0.601 ppb and the 
aeas value aas 0.116 ppb. Standard deviation 
i s 0 .30 . (Pad 

This report i s a aapplesent t o 5JBI-6*(T»|, 
DPST-7 7-1SO-1, Belch costa iaed a geologic 
descript ion of the area and ana ly t i ca l r e s u l t * 
foe s t r e s s sediaent s a s p l e s . 

<231> 
Price , T., aad P.L. Jones, Savaaaah l i v e r 
Laboratory, ana ly t i ca l Cheaistry Div i s ioa , eiken, 
SC 

Orientation Study Data Bnlease f l : L e e s v i i l e , 
Soath Carolina area. 5 J8X-61 (78) ; DPST-78-1B1-1; 
39 pp. (1978, Bacchl 

la ter and streaa sad 
co l l ec ted fros the a 
fault Ion*, Kiokee B 
State B e l t . Catting 
vater v e i l s being Is. 
report includes saap 
d i s tr ibut ion Baps, t 
f i e ld scasarenent da 
aaJ other e l e s e m a l 

iaent s i e r l e s vera 
pper Coastal " la in , sodoc 
e l t , and the Catolina 
s vera co l l ec ted froa 
i l l ed in the area. This 
le l o c a l i t y saps , uraniaa 
ables of eater g a a l i t y and 
t e , and tab le s of araniva 
concentrat ions. (Pi ' l 

This paper present! only c*v data, f i e l d data 
are presented in t»o parts: Tables 1 and 2 
contain t record of s i t e description data and 
Tables 3 and » contain a l i s t i n g of f i e l d 
analyt ical data. 
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EXFUKBTIOB 

<231> 
Persoc. J.D., and 1.0. Verrea, Los Klaaos 
Scientific Laboratory. Los tlaaos. Iff 
Ocaaiaa Bydrogeoch*aiGal acd Street Seciseat 
kecaenaissance of the La .Mate BTSS oaedcMgle, 
Colorado. laciadlsg Concentrations of Piety-Three 
additioaai Eleseats. CJBX-«1pn): U-73B3-BS: 
ta2 pp. ( W S , Tebrmaryj 

Totals of 1351 eater aad 65* sediaeat saaplas 
vete collected froa 1932 locations, eater 
staples vere collected froa ve i l s , stress*, 
rad springs; sedlsest saaples eete collected 
froa stress* and springs. The eranian 
cosceBtratioes ia raters range froa beloe tie 
detection l i a i t «f 0.02 ppb to 7B».S0 ppb, 
elth a araa srealsa concentration for a l l 
ester types of "'.22 ppt. 7ive cla*tars of 
saaples containing relatively high araaiaa 
valves are defined; tkey are associated vita 
tke Dakota saadstaBe-Pacgatoire fotsations, 
tke Horrisoa for nation, or allaviaa scar the 
Irkeasas Piver. The clestec associated 
Bredoaisestly eith the ftoxxiscc forsatlon has 
the aost favorable l i t ho logic aa4 stracteral 
*e»-tleg for possible araaiaa siaerallxetlon. 
Sedise-ats collected i s this s ta ir >»»• srsaiaa 
coBceatratioas that rang* betvean 1.60 ppa end 
52.20 ppa, vitk a Mas of a. 5s pea, The 
aajorlty of Bedlaent saaplas vitk relatively 
high i c u i i i concentrations *er« collected la 
foar areas tkat are associated vitk either the 
Dakota-Pa ri itoire for* at ions or the Craseros 
shsle-SreeBhota lisestoae-Cariile shale 
forsatloas. The claster of staples coataininj 
the kigkest amnios raises for sediaents aad 
the darter containing the highest araaiaa 
valaes for vaters are rwiacident aad are 
located ie the vest-ceatral portion of the 
gasdraBOe. (lath) CM SI 

Kfpendix I-l: Listings of rield Beta aad 
Eleaestal Concentrations (or Water Staples, 
appendix I-B: Listings of Field Data acd 
Eleseatal Concentrations for Sediaest Saaples, 
appendix II: Bistograa of Tkoriaa Concentrations 
la Sediments, appendix III: Soasary of Standard 
Provederes aad Codes Used aad Key to the Saaple 
Types Listed ia ippeadix I 

<23J> 
•asde, B.L., Jr . , Sesosrcc associates of llaska. 
Port Collins, CO 

Cfover Braaias Deposit: l case Bis»ory o ' 
Bcaalaa Exploration In tk« Denver Basin, 
Colorado. Tke BoanUin Geologist 13|1»:21-3l. 
<1»76, Jaasary) 

Ia the Bortkvestern portion of tke Denver 
Basis, Bold Coeatr, Colorado, exploration u s 
saccessfal in tke discovery of ••yoeiag-type" 
solatia* frost srenlaa deposits la saadstoae* 
of tke Opper Cretaceoss Pox Bi l ls aad Lareals 
rorsatioes. These deposits, altkoogh lov i s 
grade and saell la s ize , vary lag free a fev 
tkojsead to one s i l l i o s poaads of 030B, are 
coseerclslly sigaifleant das to price 
Increases for aranisa. The Srover araaioa 
deposit, discovered i s 1970, contalaa as 
astiaated reserve of 1,007,000 poaads vitk as 
average grade of 0,1* percent 030*. This 
deposit occars in a aediae- to fine-grained 
carbosaceoss, felds patnic, f lavlal , ckaanel 

sandstone of tke Laraaie roraatloo. 
Exploration ia tke Crover are* ees geided by a 
systes of radiometric log iaterpretatioas 
siailar to that developed i s tke Boeder Siver 
Basis, •yosing. This systes vas esed becsase 
alteration of tke saadstoae vas not readily 
identified in ce l l cattiags. Sand isopacc 
saps ears also at Hired to coatrol exploration 
becasse aiseralizatioo sas foand to be related 
to changes in sand thickness. The 
coafigaration of tke geochesical ce l l ia the 
Crover area established tkat araaiferoas 
fields aoeed in a sottkeest direction. 
Orsbisa precipitation vas caased by the 
doeadip aigratioa of oxyaeaated groundwater 
high i t araniaa coateat that aeved tkroagk the 
Crover Saadstoae, a highly carbonaceous, 
pyritic sandstone. (JBtl 

<23*> 
teynolls, B.L., aad s . ! 
CO 

Soldfcaber, 3S6S, Deaver, 

recognition of Oxidised Sslfide Biserals as as 
Exploration Ceide for Stasias. Joarsal of 
tesearch of the BSes • (* : « « 3 - « « B . <ir*S, Jalyl 

The dif fereac* i s color beteeea oxidised asd 
reduced saadsteces has been esed as aa 
exploretioB gside for roll-type 7 xeposits. 
The grey xoses of redaced sa ad stone as « rale 
contain pyrite and sareas!te i s aaheertl to 
eakedral crystals asd crystal aggregates, as 
Interstit ial ceaeats, asd as replaceaents and 
overgrovths of detrital Pe-Ti oxides aad 
Fossil vegetal sett*— These are axii i ied to 
i isosi te by crosadvaters daring ore forsation. 
Processes other than oxidatioa of sa If ides, 
hovever, can cease radSesiag of c last ic 
sediaeats vitkoet the creation of a redox 
boaadery. Other sosrees lacled* iatrastratal 
alteration of Pe-bearing s i l i cates and oxides 
acd depositioa of clay sixe ferric oxides. 
Therefore criteria for distisxeisklag ferric 
oxides and hydroxides foraed by oxidstioa of 
re-sal fides are needed. Seaples fros » 
districts sere tested: aorrisoB Porsatloa 
tapper Jurassic), srasts Biaeral Belt, B.B.; 
•asatch PorsatiOB (Boceaei, Povder Biver 
Basis, BT; Bkitsctt Porsatlos (roceael, Carr«s 
Co., TX; and catakoaU Taff (aid-Tertiary|, 
Bebb Co., TX. I l l except Borrlson contain a 
roll-type ore body. Staples sere stadied aa 
polished graia aoents aad this sections in 
reflected l ight. Diagnostic feat ares of 
l isoalte fros ss lf ide oxidation are: (1) 
l isoaite psesdoserphs after re-self ides; (2) 
llaonite fros salfidized plant debris; (3| 
l i soaite froa salfidised Pe-Ti oxide elaerals 
shoving re teat I on of characteristic tettares 
of tke original detrital grain tltaaostgaetite 
coaaonly has i laeaite along the (111) 
crystal log rapkic plaaaa - aalfidixation 
cosaonly leaves reansats of l laeaite lasellae 
vitk ckaracterlstlc fill) orientstloa); (a) 
characterlatic inter sal textares i s liaoaite 
ladicativs of oxidixed salfide ceaent 
( l isosite foraed by replsceaeet of re-sal fide 
ceseat i s characterised textarally by 
copvolote patteras eosposed of intergrovths of 
different Pe-*oxif« aid hydroxide phases -
polished sections fro* 3 saalaerilixed 
sssdstoses reddeaed ky latrastratal 
alterations shoe no coavolste te i tsres) . i t 
least tvo of these diagnostic featsres vas 
fosad la each of the deposits stadied, (1KB) 
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<2JS> 
toaar. B .J . . (Coap.), end D.B. Baker, J r . . 
fCoap.), B«* Bezico s t a t e Bareae of Bines aad 
Biaaral Besoerces. Socorro, BB 

Selectee; Papers Croa 1970 Braaiaa Syaposiaa at 
Socorro, Baa Hasteo. • • • Bexlco s t a t e Boreas of 
Bias* and Bi*eral Besoerces d r c a l a r 11B; (1 pp. 
I W 1 I 

S i s pa para preseated a t cba syaposiea ara 
psblisbad i r t h i s c i r c a l a r . Tare* papara 
praaaat aapacta of araaiaa expiorat loa i ij 
Braaiaa azploratioa i a Soethvest Texas, 2) 
Kzplocatioa Ceology Betbods i » the Craats 
Biaaral B a i t , •*,« 31 BpJroaetallargical 
a spec t s of Biaeral ExploratloB. The remain lag 
t a r e * papers explore a n a s of araaiaa 
prodactioa: 1) the Baiaf icat ioa ead Bef ining 
of araaiaa Concentrates, 2) Protect ioa of 
Braaiae Tetraf looc ide tad Braaiaa Beta l , aad 
3 | BicroMological Leach lag o f Braaiaa. (PIG) 

Etc* papar has baaa abstracted aad iapat 
separate ly . 

<23*> 
• s o t . t . f . , Beedix r i a l * Eagiaeerlag Cocporatioa, 
Cress' Jaactloa, CO 

Prelialaary Geologic Inves t igat ion of Braaiaa 
Paverebi l i ty i » the Bad l i v e r f a l l e y of Bocta 
Bakota aad Bleaesota. 6JW-57{77); 12 pp. 
fim. hagest) 

B at adr vas aada of Pracaabriaa throagh Bppar 
Cratacaoas cocks la a J»,000-s*f-ei araa of 
aaatara for th Dakota sad western Siaaasota to 
dataraiaa the ir favorsb i l i t y for eraales 
da p o s i t s , Tha atady van cotf lned t o a review 
of l i t e r a t u r e , eaps, aad v e i l l oos . Daring 
aost of post-tTeceabrian t i e e , t b i s area 
served a s a transit ioa al zone betacea the 
doaiaaatly pos i t ive csatdiaa Shield to the 
e a s t aad the general ly negative B i l l i s t o a 
basia to tbe ves t . Per iod ica l ly , aariae 
*.raesgressions oato tbe sh ie ld sargin r e s s i t e l 
ia the deposit ion of over-stepping or 
oalapping c l a s t i c wedges, which ia places cast 
d i r e c t l y oa eroded and highly veathered rocks 
of Precaabriaa age. Sack oaleppiag a n i t s 
iac lade tbe Deadvood Poraatioa (Caabriaai, the 
Blaaipeg Foraatioc (Ordovician), aad the In f i t 
Kara Sroap (Creteceoas). There are ao known 
•ras iaa deposi ts ia the project area; bat the 
e l a s t i c oalappiag a a i t s do contain thick, 
coarse-grained saads toa i s , varying aaooats of 
orgaeic e a t e r i a l , aad considerable d e t c i t a l 
• a t e r i a l froe Precaabrltn c r y s t a l l i s e rocks. 
They are believed to be r e l a t i v e l y pecseabi*, 
very videspread, aad are not far froa areas of 
aaoaaloas aranlon concentration ia Preeaabrian 
rocks. I t i s postulated that araaiaa derive! 
by weathering of tbe Precaabrisn rocks coald 
have bees traaspocted westward ia d e t r i t a s or 
ia eo lat ion in ground or surface vaters . 
So lat ioas coald have traveled throagh 
fracterea ia e r y s t a l l i a e rocks or tbroagh 
peraeable c l a s t i c rocks aad eranins aay have 
precipi tated vbere favorable reducing 
cosdi t iona e s l s t e d . evidence of poss ible 
araaiaa favorabl l l ty inc lodes anoasloas 
•runioa concentrat ions , basic a a t e r i a l s , ar.d 
other evidence of the presence or forner 
presence of ermine . (lot*.) 

<237> 
Ba i l Beyes, J . a . , Oaiversidad Bacioeal latoaoaa 
de Bezico, raceltad de Iagea ier ia . Bezico 

l a Explocacioa Bagaetica Coao Said Para Localizer 
Braaio. BP-203M; Ph.D. Thesis; B6 pp. (197«) 

l a the Bier area tbe eeeaattoeeter eethod 
revealed tbe contras t betseen the aagaet ic 
ezpress ioa of the favorable horizon aad 
adjaceat l a y e r s , t h a s proving that tha aethod 
has the p o s s i b i l i t y of de tec t i eg coaes of 
oxidat ion ia s t r a t a favorable t o ar la iaa 
d e p o s i t s . The width e f the roae of ozldatioc, 
can be del i s i t ed i a a f a i r l y approciaate say 
as iag t h i s aethod. I t i s concladed that 
aagaetoaetry i s a good soarce of aid a s a 
pre l ia iaary too l ia regioaal s erveys , thas 
helpiag radioaetry t o l o c a l i z e favorable 'coaes 
l a d i s t i a c t types of l i t h o l o g y , aad together 
• i t h radioaetry, caa a l s o he a aeaas of 
d e l i a i t i a g hydrother at 1 xoaes ehich woe Id be 
favorable for a d e p o s i t . •egaeloeattry caa 
a l s o be a t i l i z e d vhea the ob jec t ive s are 
placer depos i t s by l o c a t i a g the p lacers and 
focasing tbe d r i l l i n g on these spo t s . (PaSl 

<Z3B> 
Sachdev, s . C , Sel f Science and Technology 
Coapaay, P i t t sbarg , pa 

Clay Biaerals as Qraalaa Tracers for Boll 
rroDt-?ype Deposits . Proceediags of the Joint 
Innaal Beating of the e c o l o g i c a l as soc ia t ion of 
Canada, the Biaeralogical assoc iat ion of ranada, 
aad the eco log i ca l Society of Iter l e a , Toronto, 
Ontario, October 23-26, 1978. The ,eo l o g i c a l 
Society of aaerica, Boalder, Colorado, (p. «8« | , 
531 pp. ( i r e ) 

The a iner t logy of s t a p l e s fraa f i v e cares 
obtaiaed across a nraniee r o l l - f r o a t deposit 
i c tbe Grants mineral B e l t , new Sezico , vas 
deterained. Tha. ore body occurs in the Crosby 
Basia Reaber (poison Canyon Sandstone) of the 
Borrisan Foraation ( l a t e J a r a s s i c ) , l i e s at 
redox interface in a structural depression, 
and i s COB fined between f ine-grained 
* Bedstone* rock a n i t s . Setai led 
a inera iog i ca l , c h e e i c a l , and t ez tara l data 
coafira soee of tbe ear l i e r saggest ions that 
these aadstones are, in f a c t , the a l tered 
products of volcanic ta f faceots a a t e r i t l . 
These rocks are coapesed p r i s t r i l y of 
aonteoc l l l oa i t e c l a y s having tobac=o-ieaf 
aorphology, and are referred to as 
' t en ton i t e s* in t b i s paper. The host 
sandstones contain scat tered in terca la t ions of 
a o » ' a o r i l l o n i t i e • a t e r i a l in the fact of clay 
g a l l s , s t r i n g e r s , and l enses derived froa 
b e s t o n i t e s . * second-gentcst ion aathigenic 
c e l l j l a r e o c t a o r i l l o a i t e i s a l so ident i f i ed in 
t i e host rocks . D i s t inc t ion between the too 
g e n e t i c a l l y d i f f erent types of 
a o a t a o r i l l o n i t e s for quant i tat ive parposes vas 
aade asing scanting e lec tron t lcroscope, z-ray 
d i f f r a c t i o n and s i z e a n a l y s i s . The c e l l u l a r 
aont sor i l l on i to i s aost abundant in th» 
oxidized zone ar.d decreases toward orn and 
reduced zones, la th igen ic ch lor i t e has foraed 
later thar., and at t. be ezpensi of , c e l l a l a r 
sodt tor i ! lonvt« ; i t i s concentrated in the ore 
zone, rao l in i t e i s sandstones i s the l a s t 
c lay a lneral to f o r s , and i s sost abir.dant in 
the rad'iced totin. The character i s t i c 
a'lthigemc c lay-a in«ra l s i i t e s of difftrer.t 
geocbeaict l zon«s suggest th*s« to he related 
to the ore- fort ing process; their use as 
araniua-tracars i s apparent, (»Jt!.) 
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<239> 
Sainsbsry, C.L-. ?. Sod so a. S. Kachadoorien, eni 
T- Sichards, OSGS. Washington, DC 

^ a t o g y , s iaera l d e p o s i t s , aad Geochesical and 
Sadioaetrie anoaal ies . Serpentine Rot Springs 
i r e a , Sevuri pea iasa la , l U s l t . «!SCS Bul le t in 
1J12: CoatribntiOBs to Sccnonic Geology, 1969, 
(91-HtS). 320 pp. (1969J 

Daring 1969, deta i l ed tapping of the Baabolt 
Creek and adjacent areas in tke 
Serpeatice-ICosgarok area «as carried oat a s 
part of a prograa that included detai led 
geoc&eaical s tad ie s and airborne geophysical 
surveys, m airborae magnetic and radioeetr ic 
sarvey vas Bade for the OSGS ty Lockwood, 
Kessler, and J a r t l e t t . Toe. and several 
radioeetr ic aaoaalies aere oat l ined . lone of 
the anomalies acre checked in the f i e l d , bat 
several fac tors sere considered s i g n i f i c a n t , 
f i r s t , although severa l broad anomalies v i th in 
tke granite tend to correspond t o topographic 
higfcs, the area vith tar highest radiation 
l i e s along the southeastern edge of the 
granite in an area not checked in de ta i l 
previoasly. The s i n g l e arsniaa deposit kaoas 
an the Seward Pes insala , at Brooks soantain, 
about 80 a i l e s v e s t , c o n s i s t s of secondary 
araaiaa a inera l s that are associated e i t h a 
lobe of grani te . Tke s i a i l a r i t y of geology 
and locat ion of radioactr ic anosa l ies nay be 
s i g n i f i c a n t and receat vort has shorn the 
granite in t h e area say be a l a t e - s t a g e 
d i f f e r e n t i a t e . Secondly, the radioeetr ic 
anoaaly does not co inc ide v i th knovn 
aineral ized ted rock; hence, no direct 
corre lat ion can be aade betaaea anoaalies and 
ore d e p o s i t s . %nd th ird ly , a l l the asoaa l i e s 
occur above the granite or t i e ortkogneiss , 
vhich suggests that radioactive accessory 
a inerals nay be the principal soarce of the 
radiat ion . The second and third factor tend 
to lessen the poss ib le iaportaace of the f i r s t 
factor . (J9T) 

<2»0> 
Shaneon, S . s . , J r . , Los alaaos S c i e n t i f i c 
Laboratory, Los i l a a o s , »S 

Detailed Braaisa Bydrogeocheaicai and Streaa 
Sediaeat Reconnaissance of the Tallahassee Creek. 
Badger Creek, Cast le Bock Caleb, and Baffalo 
Gulch areas in the Bortheestern Part of the 
Pueblo BTH S Quadrangle, Colorado. C4BI-»2(79); 
H-7593-HS; 109 pp. (1979, Pebraary) 

I t o t a l of 62 eater and 620 s c i i a e n t saaples 
• a s c o l l e c t e d froa 6 26 locat ions » i t bin foar 
areas t o t a l i n g a00 s g ka in the northeastern 
part of the Pueblo gaadraagle, Colorado, 
l a t e r and sediaent sere co l lec ted from streaas 
and springs at an a c t s a l density of oae saaple 
locat ion per 0.65 sq ka ia the Tallahassee 
Creek, Badger Creek, Castle Sock Caleb, and 
Baffalo Caleb areas . Only 25 gro* ad-eater 
saaples sere c o l l e c t e d . Bean araaiaa va laes 
for both vater and scdiaent saaples are 
highest for the Tallahassee Creek and Castle 
Bock Caleb areas . The tea sarins saaples 
c o l l e c t e d froa these t*o areas contain the 
highest seaa aranian concentrations for both 
vater and sediaeht a ad th* highest 0/Th r a t i o s 
in sediaent . Becaase the Tallahassee Creek 
congloaerate and Echc park a l l avian contain 
araaiaa otebodies , the assoc ia t ioa of high 
areolae content and high 0/Th ra t io s a i tk 
vaters and sed iaents co l l ec ted froa springs i s 
an indicat ion that groaad-vater and spring 
sed iaents Bay be the aost e f f e c t i v e aedia for 
tke detect ioa of blind ore depos i t s , host 
saaples vhich contain high araaiaa valaes in 
both aster and sediaeat froa the Tallahassee 
creek and Castle Bock Caleb areas have a 
provenance fros graaodiorite of Precaabrien z 
age . The as soc ia t ion of high araninn valves 
v i th high 0/Th r a t i o s , e spec ia l ly in the 
c a s t l e Bock Sulch area, indicate that 
granodiorite any be a soarce or even a host 
rock for amnion. Other t n i t s associated vith 
a nsaber of r e l a t i v e l y high araaiaa 
concentrations in water or sediaents are the 
Echo Park al luvion and the Tallahassee Creek 
_ongloeecate in the Tallahassee Creek area and 
the Badger Creek tu f f i s the Badger Creek 
area. High tkorian valaes also are associated, 
v i th both the Scho Park alluvion and Badger 
Creek toff bat not vith the granodiorite . 
There aay be nraniaa ore deposits i s the 
Castle Bock Solcb area eoaparable to those 
already discovered in the Tallahassee Creek 
area becaase the ir geologic and geocbeaics l 
s e t t i n g s are s i a i l a r . Sigh aranioa 
concentrations and high O/Tb r a t i o s for 
sed iaents derived froa granodiorite of 
precaatrian Z age are indicat ions that 
graaodiori te nay be an isportaat aajor soarce 
of amnios in the Tallahassee Creek area. If 
s o , the re la t ive ly high uraaian valaes and 
high 0/Th r a t i o s sight be useful gs ides to 
araaiaa ote in the Castle lock Caleb area. 
(P»<U 

riald and analyt ica l da 
the Tallahassee Creek a 
in Appendix »-I and for 
A - : T . s i a i l a r data for 
Bock Caleb, and Buffalo 
appendixes 3-1 and B-II 
and D-I*, re spec t ive ly . 
an£ E-rri describe lasp 
procedures, codes used 
provide a key to saapl" 
l i s t i n g s . 

t* for each saaple s i t e in 
rea are given for e s t e r s 
sed i tents in appendix 
the Badger creek, Castle 
Salcti areas .ire given in 

, c - i «rd c - x i , and D - I 
appendixes K-I, T.-II, 

tin? and analyt ica l 
in the data l i s t i n g s , and 
types in the dat« 
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<2B1> 

<2B1> 
Sharp, B.B.. J r . , end D.S . S i l l . Los l lanos 
S c i e n t i f i c laboratory, Los Uaaos , mi 

nranisa Bydrogeocheaicai and Streea Sediseat 
Seeonnaissance Data froa the krea of the T e l l e r . 
Bendelebea, Caadle and Cateel Biver Quadrangles. 
Sevard Peniasala and v i c i n i t y , klasfca-
GJBf-VSfTO): L»-6Saa-BS; K1 pp. (197S. lay) 

a t o t a l of 2026 aataca l eaters sad 20B5 to*.toB 
sediaeats were c o l l e c t e d froa 2209 s taple 
l o c a t i o a s (at a aoaiaa l density of oae 
locat ion each 23 so; ka) oa s treaas and s a s l l 
l akes throagbost the Te l l er . aesdelebea. 
Candle, and eastern one-third of the Bate*I 
• i v e r B19S quadrangles, t laska . Total araaiaa 
ns aeasaced ia the eaters by f laoroaetry aai 
in the sediaents aad scae few ea ters by 
delayed-oeatroa coaat iag . The araaiaa coateat 
of the aaters ranged tCOB beloe the d e t e c t ! 03 
l i a i t of 0.02 parts per b i l l i o a (ppb) t o a 
nigh of is.SO ppb, averaging 0.«« ppb. Bad 
that of the sedinents raaged froa a loe of 0.2 
parts per B i l l i on {ppbI to a big* of 107.a 
ppa, averaging 3.93 ope. The area I 
d l s t r i b e t i o a of araaiaa ia s a t face «atec 
appears t o depend s trongly oa the following 
f a c t o r s : 1) loca l topography, 2} groead and 
sarfaoe vater a o b i l i t y and a i x i s g , 3) 
d i s t r i b e t i o n and s o l a b i l i t y of araniia in the 
ground, ») preseace or absence of f a e l t aad 
f r c c t s r e s y s t e a s , and g eater chea i s try . 
a l s o , i t aay depend oa the type and extent of 
vegetation aad p o s s i b l e evaporative 
concentration. Tea of the 23 araaian 
occurrences reported e i th in the area are 
associated vith coatoered c l s s t e r s of eater 
saaple* vhicb coataia re la t ive ly high (1-2 
ppb) eraaiaa contents . These are a l l 
assoc iated vith gran i t i c oc Bigaat ic rocks . 
The arcal d i s tr ibut ion of araaiBB in scdiaent 
appears aach aore s i ap ly related t o the 
geology aad knows araniaa ocenrrzaces. T«o 
d i s t c l e t - s i c e d areas o f increased araniaa 
content in sediaent are located in the 
Beadelben and Candle geadraagles, i s and 
aroond the Beadeleben and Darby soon ta ins i a 
the foraer aad around Boater Creek and Granite 
Sonstain in the l a t t e r . These areas are 
assoc iated vi ta g r a n i t i c and associated 
a i g n a t i c rocks, radioaetr ic aBounties, and a 
corresponding increased araaiaa content ia 
va ter s . (PIG) 

<2B2> 
Sharp. " - B . , J r . . aad C.». B i l l . Los » i « » j i 
S c i e n t i f i c Laboratory. Los l laua*. 1*. 
Oracle* Concentrations ia s t teea s a t e c s at.J 
Sediaeats froa Selected S i t e s in tee Eastern 
Sevard Pea insula , Coyekek, and Charley Siver 
a r e a s , aad across Soet i -Ceattnl a laska. 
U-e»B9-BS: CJBT-79p8» ; »3 pp. (1»7§, »?r i l ) 

Daring the sasaer of 197*. M? vater and eat 
streaa sediaeat saaples iron 491 l o c a t i o n , 
and bedrock saap le s . eere co l l ec ted froa t t * 
eastern Sevard P e a i a n l a , fros t o r t s sf 
Koyakek Biver, f ros the Csacley f iver area, 
aed fxoa across soatk central a l ts* .* . The 
saaples obtained eere seat to the Los l l a n o s 
S c i e a t i f i c Laboratory (USL) for ana lys i s of 
• re t ina - The report c o a t a i s s the las:, araaiaa 
deterai.eat.ioas by f laoroeetr ic ana lys i s ( tee 
eater s a s p l e s l and delayed-aestroB c o e r t i t g 
(the s t r e a a sediaeat a) of the 1265 saaples . 
The o b j e c t i v e of the report i s t o sake p e t i t e 
that standard coapeter forest of the aras isc 
de tera iaat ioas ased ia fWBE Bydr^geocheeical 
and Strean Sedtreat Beconasissaece report*: 
previously peblished and o p e n - f i l e i ia • Srar* 
Jaactioa Off ice (Oepartaent of Energy) 
peb l i ca t ioa - CJBT-2BCT7)- »re* eras iea 
concentration overlays are a l so provided, 
vhicb provides an explanation of i i f f e r e s e e s 
betseea the sraaiaa valees for sed i sea t *s 
detacaiaed by acid 
d i s s o l s t i o B / e s t r a c t i o s / f l a o r o a e t r y aed 
delayed-neetron coent iag . (BBS) 

<2»3> 
Sherrington, C.B., Teopeko L i s i t ed . Chatsvosd, 
B.S.B. 2067, l a s t r a i i a 

Son* aspects of l a t e r a l Sasaa Sadiat ios i s Ore 
Search. Jour sa l of Geochesicel exploration 
8:325-335. (1977) 

Bataral gaaaa radiat ion f roa the dec«y cha ics 
headed by 0-215, 0-238, Tk-212 aad t~*3 can be 
detected aad aeasared by a variety of 
ins traaeat s . aaad-held t o t a l ecant 
s c i s t l l l o a e t e c s i cd ica t* a portion of the 
gros> gaaaa rad ioac t iv i ty . Portable 
fosr-ckannel d i f f e r e n t i a l spectroBeters allow 
soae d i s c r i a i e a t i o a beteeen contribution* froa 
the 0, Th and f s e r i e s . S ia i l ar 
d i scr in inat ion I s poss ible e i tb downhol* aad 
airbor&e gaasa-ray spectrometers. Laboratory 
spectroaeters asing nigh-resolution geraanisa 
detectors shoe the contribution >f aaay 
Individual i so topes . The aost obvioes aad 
widespread use for a l l of these i a s t r a s e n t s i s 
in exploration for a depos i t s , a e p o s i t s vhveh 
are radionetr ica l ly s tap le , such as Banger 1, 
Bortbera Territory, need l e s s coaplex 
instraaeatat ion than deposi ts seek a s Rary 
Kathleen, Oaeenslaad, vhich has s i g n i f i c a n t 
Th-232 s e r i e s a c t i v i t y , l ad ioae tr i c 
coaplexi ty i s a l so ceased by d t s e « a l l i b r i « a in 
the 0 decay s e r i e s , exploration for base 
aetal depos i t s ca-. a l s o be a s s i s t e d by gaaaa 
spectroamtry. The veak radiosetr lc expression 
can shot character a t tr ibutable t o 
recognizable events (sock as I aetasoaat i sa) 
or can g ive an e a p i r i e a l patters c o r r e c t a b l e 
vi tb l i tho logy . There i s inc teas iag a t t e a t i o s 
being given to airborne gense surveys as a 
guioe t o geo log ica l aappiag. » current 
resurgence of Interest in natural gaasa 
appl ica t ions I s being asslste' l ay the 
developaent of b e t t e r , sore conpact 
Insctanentatton. ( lath) 

http://deterai.eat.ioas


<2M> 

m u i i t n a 

<2aa> 
Siaov, s.Ov, Xaterset loaal ktoaic Energy kgeacy, 
' l e a s * , hes tr ie 

t ecoga i t ioa and Evelaatioa of araa i feroes hreas. 
a toa ic Energy Seview IB (11:187-191. (1976, Batchl 

IW u g r a t i o a asd coaccatcat ioa of acaalsa 
deseeds pr iaar i ly •» i t s crys ta l chea i s try *nd 
these of other t l t M i t t that b a i l ! ap t i e 
c a r t a ' s erase a s s provide f casework of varying 
s t a b i l i t y bat s a i t a b l e tor the aecoaaodation 
of th« a o b i l e araaiaa atos . Craaiea has a 
ca t ioa /aa ioe r a t i o a i t h oxygen of 0 . 8 2 , 
s l i g h t l y higher thaa that c h a r a c t e r i s t i c fcr 
tb* i l e a l c a H c coordiaat ioa, t y p i c a l l y 
represented, i s f l e o r i t e aad pyrocfclore type 
s t r e c t a r e s , which are tbe aost favorable foi 
accoeodatiag the S(»« | ioe - Bexavaleat 
araaiaa i s the aost awkward ioa as far as 
a t o s i c s a b s t i t a t i o a ia the c r y s t a l structures 
of s i s e c a l s i s coaceracd, being invariably 
foesd a s the araayl groep, 0O (»2) , v i ta 
d iaeas ioas of 2.6a asgstroas 1 6.0*-6.8u 
aagstroas . Sraaiea possesses aaphoteric or 
s l i g h t l y a lka l iae properties aad i a both the 
quadrivalent aad the hcxavaleat s t a t e has 
proaoaaoed teadeac ies to fora coaplexes with 
water, orgaaic coepoaads and anions sack as 
CO]I-2 | , FOB ( -31 . k s < » t - 3 | , SiOB(-B), e t c , 
Becaase of i t s peca l iar crys ta l chea i s t ry , 
arasiaa s a s coaceatrate l in the e a r l i e s t rock 
types , aost probably f i r s t i a a dispersed 
Banner. It i s a l so poss ible tkat prel ia iaary 
coacentratioa of are a ion took place in Be l t s 
subjacent to tke prineval ear th ' s c ras t , and 
daring extrus ions or pos t -extrcs ive 
hydcotheraal a c t i v i t y t h i s Iranian bad been 
appropriately introduced in the already 
e i i s t i a g cocks. Zircoaiss and oraciaa ace 
concentrated in highly a I t a l i c cocks, 
e s p e c i a l l y in s y e n i t e s unsaturated with 
respect t o s i l i c a . Zircon any i n d o l e 
considerable aaoaats of acacioa in i t s 
s t r e e t are; a (•») sabs t i ta t ing foe Zr(»») in 
e i g h t - f o l d co -ocd iaat i ca . Tbe d i s tr ibut ion of 
c o n i e s in bedrock i s teing osed as a guide to 
tbe recognit ion of potent ia l acanioa ore 
areas . This setbod g ive s an opportanity foe 
tbe prel ia iaary eva l sa t ioa of tke craaiua-ore 
favorabl l i ty of areas , but once a region with 
high araaiaa content in rocks i s recognized, 
then aore detai led s t u d i e s aost be andectaker. 
to find oat tbe other isportact fen tares of 
that area and those adjacent t o i t , soch a s 
t ec ton ic pattern and geocheaical environaent, 
which can help in s e l ec t ing the best d i s t r i c t 
foe prospecting. Plate tectonic theory s t i l l 
has not foand appl icat ion in uranium 
explorat ion geology, aad there i s soae doubt 
concerning tke appl icat ion of the theory to 
ident i fy araniaa ore provinces. » good 
exploration target for sraniaa i s the areas 
b u i l t up by Precaebcian cocks. I t was 
reported that about 90 percent of uraniua 
reserves occur in Pcecaabrian cocks oc in 
sediaents i a sed ia te ly overlying a Precaabrian 
basesent , as in the case of the 
Colorado-Vyoaiag province, revocable 
loca t ions foe ocaniaa alnecal foreatlon ace 
ap l i f t ed geoblock.i v i th in oc oots ide 
Pcecaabcian f lat for as that have been subject 

«« 

to tkecaal reworking. The best exaaplv o f 
t h i s i s the araniva deposi ts of the Colorado 
Plateaa, aa oc ig iaa l ly upl i f ted and thickened 
geoblock. t reas adjacent t o or overlying o i l 
depos i t s or evaporites are a l so considered as 
favorable araniaa exploration t a r g e t s . 
Oraniaa deposits related t o o i l and 
g a s - b u r lag s tractares are kaova in Texas, 
vyoaing, Utah, new Sexico aad Oklakona. There 
are of ten inc lus ions ia e i a e r a l s coataia ing 
organic aat tec , gas, aad o i l . a very good 
teebnigoe for prel ia iaacy eva l sa t ion of 
araaiae ore potent ia l of areas i s airborne 
gaaaa-ray spectreset ry. (JSTJ 

<2«5> 
Skidaore, J . B . , Onion Sines Developaeat 
corporation,- lew lock, IT 
Pre l ia i sary Kecoaaaissaace sarvey of Idaho Placer 
Deposits . BBOO-81; IT pp. (19»», Sarchl 

Seven aajor and ainor Idaho aariferoas 
gravel-bearing areas were exaained for 
araaiaa. The Bargdorf, Elk City, Idaho City, 
P i o o e e r v i l l e , Centerv i l i e , and Garden Valley 
d i s t r i c t s are indicated as bating sose araaias 
a inera l i za t ion . The eo i se Basin area, where 
black sand concentrates sere t e s t e d , was foand 
favorable. The invest igat ion shov2d that 
araaiaa i s present in ins ign i f i cant g a a n t i t i e s 
- 10,000 lb s 0104 i s tbe estimated tonnage for 
the ten d i s t r i c t s . (Pt«| 

<2«6> 
Sooaavala, s . H., ScSi l l Dnive i s i ty , Depart sent of 
Rining and Geophysics, lontcea l , jaebec , Canada 

Data Processing Techniques for the Sadon Bethod 
of Uraniua Exploration. Canadian Sitting and 
Itetal lncgical Bal le t in 61 pa») ;110-116. (197a, 
kpril) 

Eadon-222 i s often used as a detecting agent 
i c the exploration for ucaniiw a i n e c a l i z a t i o a . 
Being the only gaseous isotope in the 
araniua-238 s e c i e s , cadoa i s endswed with a 
BObility not associated A t h the other 
aeabers. pesvided a sat i s factory envicocaent 
e x i s t s foe i t s transportation, i t can t rave l 
over d is tances larger than the noraal 
gaaaa-cay range in so l id aa ter ia lx , and thus 
i t s detect ion can enable one to i a t e c t tbe 
presence of a ineral izat ion covered with 
r e l a t i v e l y thick overburden. The aaxieua 
depth of a inecal izat ion which can -,oraally be 
detected with t h i s aethod varies between IC 
and 50 f t , and i s thus a d i s t i n c t iapcoveaent 
on tbe few inches possible with the gaaaa 
detect ion technique. The h a l f - l i f e of cadon 
i s 3.8 days. Its a result of t h i s , s igni f icant 
concentrations of cadon cannst be encountered 
at too large a distance froa the source. The 
radon technique i s unique in that i t i s the 
only uciniuu exploration aethad, with the 
exception of established geocheaical 
techniques, capable of giving soae degree of 
depth penetration. (JUT) 
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<2ST> 

<2»"»> 
Staatz . B.B. . C.1. Becker, ( a ! O k . Pssh, BSCS, 
Denver, CO 
GcocheBical Prospecting far Thaciee v e i n s by 
Streaa-Sediaeat Saapliag, l e eh i Pass Ceadraagie. 
Idako aad Boataaa. BSCS Professional Paper 
T50-C, eco log ica l Servey Besearck 1971, fpp. 
C136-Cia8). |1«71l 

la aa area that contains asay thoriea v e i n s , 
61 s treea-eediseat s ea p ies war* c o l l e c t e d t o 
deteraiac whether tke thorise content of the 
saaplas * o i U i M i a locat ing the v e i n s . The 
tboriaa contes t of aost of the saap le s ranged 
between « and 70 pea. The r e s e i t * ftbtaiaed 
fcoa the gcochcalcal prospecting eetkod were 
disappointing. Tkoriaa froa pearly exposed 
veins does not tend t o c o l l e c t i a Che 
s ed iaea t s , aad the e o s t aaoeeloas seap le 
co l l ec ted had a tkoriaa concentration only 3 
t i a e s the average beckgresp. The sanples that 
acre c l e a r If above average becxexoead va laes 
caae froa s treeas that aere a short d i s tance 
below exposed ve ins; in tao of the saap le s the 
streaa ac taa l ly ca t across the toe o f a a iae 
daap oa these v e l a s . Thocisa v e i n s which have 
workings oa ridges er akick are covered a i t b 
a l lav iaa where they c r e s s s t r e e a s famished 
only aiaor aaoeats o f tborisn t o the streaa 
aadiaeats . 1>BT) 

<2as> 
Taacker, U R - , k t laa t i c BichCield Ceapeay 
Sraniaa exploration ia Soatkeest T e n s . V » 
Rexico s t a t e Bareaa of Biats aad Biaeral 
l e soarces Circa la r 118; Selected Papers froa 19'0 
eraalas Syaposisa a t Socorro, Bew E e x i - ; , B.J. 
•esaa aad D. B. Baker, J r . . Coapilers . 1pp. 3 -121 , 
61 pp. (19 i1 | 

Intensive exploratioa is V i a g coedacted along 
aa aresate bead para l l e l to tke Calf Coast 
sone 90 a l l i e s s ide sad »00 B i l e s long, 
extending froo tke Beiicaa border a t tke ! i o 
Sraade l i v e r aortkeastaard t o the Tr in i ty 
Biver aorth of Hoestoe. The aetkod of 
entrapaent of arealea deposits i a SB Texas i s 
aot t a l l y anderstood. I t i s apparent that 
saay s c c s e s l a t i o a s are faal t contro l led aad 
others appear to be deposited i a ckaaael 
sands. Bydrogen s s i f i d e probably played a 
leadiag ro l e ia deposition vkere i t was 
pcaseat i a saa l l s tcec tsras aad along { t a l i s . 
•edaciag eavironaeats created ia coaly 
sedieeatary seaeeace probably ptoooted 
prec ip i t s t ioB of araaiea. Exploratioa setkods 
eaploved in SB Texas iaclade gasaa-tey logging 
of wi ldcat , devalopaeat and vork over v e i l s , 
vater sasp l iag , radoa saapl iag , airborae 
rad ioae tr i c s , photogeology, aad other 
prospecting techaiaees . (PIS) 

<2»9> 
Thospsoa, n .T . , Salf Research aad Oevelopaent 
Coopaay, Pittsburgh, Pa 

Geophysical Experiseats at the Baciaao Lake 
•Iranian Orebody. MPS Bal le t ia 63(*»:699. 
{1919, kpril) 

Several geophysical cxperlaents vera per for eel 
over the Rarlano Lake orebody before ainmg 
began, including sarface s e l f - p o t e n t i a l 
a*thods, sarfsce- to-kole induced-polarization 
sathods, and re f l ec t ion salsa ic aethods. 
Tkaaa geophysical techniques are i n t e r e s t i n g 
froa an exploration p o i i t of v lev , anl they 
a l s o provide soaa data vhieh re la te to ior 
coaceptaal nodal of t h i s orebody. Currants 

generated ia tke pcodective foraat ioa by 
oxidation-redaction Enactions do not generate 
eeasarafet* potent ia l acoaal ies at the sar face . 
Serface-to-hole indeced-polnrization 
aeesoreseats appear to be capable of detect ing 
aa oz i3e t ios -ced action frost i a the v i c i a i t y 
of aa explorat ioa borehole. S e f l e c t i a e 
s e i s a i c teefcaignes can provide ia forsa t ioa 
concerting tke paleostractare of the area . 
U n t i l 

<2M> 
T o l a i e , 5 . B . . t t o a i c Saeray of Caaada L i s i t e d , 
Ottawa, Ontario, Caaada 

Beet le vgeipaeat for Coebiaed Beatras l c t i v a t i c s 
aad I-Say Flaoresceace kaalysts . C3Br-$ai22«: 
Baclear Techaigees for Biaeral rxplorat ioe and 
C x f l o i t a t i o a , Pzoceediags of a Panel , Braaoa, 
Poland, Beceaber 8-12, 1*69. la teraat ioaa l 
ktoaic Saergy agency, v ienaa. ks s t r ia . (pp. 
i - 2 « l . 1«i pp. f1«H| 

Tkeraal eeatroa ac t iva t iaa sea l y s i s aad t -ray 
f laecescesce a n a l y s i s are p r a c t i c a l , 
coapleaeatary techaigees for aaalyxiag a i s e r a l 
saaples . By one or tke other of these 
t echs igees west of the c l o s e s t s having atactic 
Beakers greater than 8 cea he analyzed, v i t h 
s e n s i t i v i t y l i s i t s that are deteraiBed by 
i a t e r e l e s e n t interfexeaces i s c o s t e s s e s , 
Radioisotope soerces caa be ased t o e x c i t e tke 
radiat ions aad, i f i t i s necessary t o seasare 
s i l i c o n which i s as iapcrtant c o n s t i t s e a t of 
aost cocks , a s s e i l radioisotope f a s t nestroa 
sosree caa be added to tke syxtea. Iltkoagh 
each A the three at as* of e r c i t a t i o a 
general ly regaires that a <!iffereat fciad of 
detect ion be ased, the rcsa ia ier of tke 
s y s t c a , c o s p c i s i n ; the data *=can«lati»a aad 
coapatatioc f a c i l i t i e s , cas be shared. • 
aobi le f a c i l i t y i s descr ibe ! ia vkick tke 
data-handling f a c i l i t i e s incorporate a s a a l l 
coapater, Scse d e t a i l s of tke a n a l y t i c a l 
tecaaigaes eapioyed aad tke c e s e l t s obtaiaed 
are g ives vith brief coaaeats ** tke ecosoa ics 
of ss ing sack a f a c i l i t y ia aieeral resoarces 
explo i t a t i o a s . (hath| 

<251> 
Trai l er , P.K., Los klaaos S c i e n t i f i c Laboratory, 
Los x l a s o s , BB 

nraaiaa Bydrog<ocheaicai and Strtan Sediaeat 
pecosnaissaoce of the Cheyeese *f*S Jaadraagle, 
Byoaiag. 5JBX-I0*C«); L»-2TJ1-VS; 67 pp. 
(1«i« , Jane) 

Proa 1*<>a locat ions la the Ostyenav 
gsadrnngle. I l l s vater «ai 611 sediaent 
saaplas were c o l l e c t e i and aafclyzeJ for t»»al 
ecaaiaa. Tke araainn concentration i s vaters 
ranged froa 3.91 to 296.JO ppb, with a aediaa 
of 3.19 ppb aad a scan of 9 .3* ppb. Tbe 
araaias in sed iaas t s ranged fcos 9 .1 to 93.0 
ppa with a aedian of I.* ppa aad a aeaa of a.S 
ppa. Tventythree sat«r saaples ab<>ve 5«.So 
ppfc aad twelve sed i sea t saaples above 1*.0 pps 
were ORSiderej anoaalons. Rfjh ar«ntes 
concestrat iocs were detected ia ea ters fcos 
the northeast corner of the Cheyenne 
gsedrenale . >>st v e i l s in th i s area penetrate 
aquifers iu the carboniferous Cretaceoes Lance 
foraat ion. Soae deeper v e i l s in the area aay 
penetrate aquifers i t the Bisl Pivar 
foraat ios , vhich i s known to be uranlferons in 
other parts of vyoai&t. Hi9h uraniaa 
concentrations «ere detected In s e l l sent a froa 
locat ions in the southern *ni c en tra l lareaxe 
Rovntains «m alono the southeast ind 
• i i»t-central eSijes of tke s t a l y area. (PAS) 



<252> 

**TJ**1?T™* 

•C2M> 
ledegraff . 9 . S . , Taivecs i tv of 9«t*er . leaver 
)*s*erck t a s t i t e t * . »env*c. O 

Tse «eIecionship of i»ncco«rga3is*s t o I n i i u 
3*oos i t s . l i e research Contract fepoct 
»?IJ5-II-*I2: n P?. ei»«°. say « i 

*icroS-iol*gica I s tad ias ver* carried « c oa 63 
saa?l*s of aracia* or* nad associated 
sed iaeets co l l ec ted Cca the** di f ferent 
areas: «r*=ts. »*• «exico: Sas S i l l s , 
avoeisg; a s ! ?r*vas area, Colorado. Soa« of 
t i e saaples f e w eack area eere kick grade 
aranias oc*. eed others vece barree sediaeets 
c o l l e c t * ! sea-by. Tie s eap les fro* ' c a s t s and 
Gas B i l l s were saMected to g s a l i t a t i v e 
a i crob io log ica l s t a d i e s i s 13 dif ferent kinds 
of c a l t s r e aedie andec botk s tat ionary aed 
agitated aerobic condi t ions . Caltares eece 
a l s o sate ia tare* d i f fereet c a l t a r * sedia and 
tncabatei aaaarobical ly . Is ac attempt t o 
i s o l a t e a l l possible kinds of aicroorganisas 
oeeseat , ee-tia icc l sded as tr i ent broth, 
casaaiao ac ids-glocose a e ! i a , g l a c o s e - s a l t s 
s e d i a , several t i = d s o f re*S9BnCIiLSS and 
TSICBkcTLUS aedia aad =zapek>s sediaa f o e 
f sng i . *eck aedias u i iacabated a t 26, 30, 
37 and aS degrees C. Tk* saaples froa t a e 
Ira ran area were vsrked ap a; d irect p lat ing 
of d i l a t i o n s i s order to obtain c e a s t i t a t i v * 
c o v e t s , a»4 pare c a l t a r e s vere isolate-! and 
s*«*i«"l a s befare- 1 rata! o f tare ni ts 5S» 
c a l t a r e s w»s i s o l a t e ! and s tad ied . Tke 
eoac l e s ions fcoa tkese s t o i i e s any be 
saanerized as f o i l o e s : f t | The sasp les 
contained :*aarkably t«» aiccoorganisas, as 
v e i l *a vecf '** d i f f erent tints of 
s i croorgas i sas coapared t o v i s t aoald be foasd 
i s saefsce s o i l s a s p l e s . (21 Sane s tap le s 
contained -o detectable aicroorgaaisas a t a l l 
i a a I gtna sasple . (3 | s*ve- ty- t*o percent 
of tke pare o l t a r e s i so la ted belonged to the 
Tea as XBTSSQsaCTZS. otker bacter ia l genera 
ident i f i ed ver* MCILL3S aad S73»»T0Tr*:»s. So 
o b l i g a t e or f a c s l t a t i v e aaaerobes aece foacd. 
*=atOB*CILL1S aad THIoaaCILLIS » « * not found, 
rengi «er* fosad ia occasional s tap les s n l y . 
7fce aost acandant geaas vns PSSICItira*. («1 
Tkere aas co s i gn i f i cant differ*::-;* U f lora 
betveea saaples ki;k i c arasiaa aad ' h i s * lov 
i a acaaiaa. (S| Tkece i s ao iadicat ioa froa 
tkese s t s d i e s t&at s icroor?aaisas cas be osec 
a s a <jeoalcrobiol»<iical prospect ia« t o i l for 
acaeiaa, bat i t i s l i k e l * t'aat a icrooraas isss 
kad a goal deal to do v i ta tke or ig inal 
aiqration and deposi t ica of a r a s i a s . 
(aatk) (JRT) 

<2S^> 
?•» Eeckkoat, ! . * . , i.r,. Mrrea, *nS O.e. m i l , 
Los l l a a o s S c i e n t i f i c labcratocr , los klaaos, an 

dcaalaa Bydroqeockasical aad Streaa sediseat 
teconaaissaae* of tke Redfra aad Rt. ncfi%l*j 
«T»S g«adranal*s, I l i t U , Inc ladir ; 
Coaceat rat ions of rortr-?ace« (dd i t iona l 
t l m i t f . <:JBV-10C«) ; La-^JSl-SS; 210 pp. 
(1«7a, rebcaarn 

Back of tk* 127a vater s a s p l e s »«s analrsed 
foe 13 e l e a e a t s , inc ladlag aranias and eack of 
tke 1216 sedlaent saaples **s «c«lTiad for »3 
• laaaatc , lacladlao. acanioa acd tkoriaa. 
Traaiaa valves in vater aaaples froa the 
eosbiaed Redfra and >t . ifcjrinlev aaadr«sal«s 
ranged froo te lov the detect ion H a l t of 0.02 
ppb to i . 11 ppb, v i th a aean of 0.31 ppb. 
'MaerallT, pond as ters have s o b s t a n t u i l v 
lover araniaa contents than s'raaa v i t e r s . 
t * l « t l v c ! v ki-ik aranias concentrations in 
vater are as*oei«ted vi tk four reconnaisaanca 
• i r torne radioaetr ic anoaal ies reported for 
t»» *•.. ^crlnley q<i*1z*r><}l» (tk* 1*dfr« 

qaadcaaf 1« bad a.ot vet beca reported apon). 
•raaiaa valsed in sed iaes t saaples ranged fcoa 
9.35 ppa t o 23.32 ppe. aitk a aeaa o f 2 . fa 
ppa- s e n e r a l l r , tke araaiaa : o a t r - t s of poad 
s e d i s e a t s are s a b s t a a t i a l i v lovec tkaa tbose 
of streaa s ed iaea t s ; t a i s aay be dae t o 
d i l x t i o e of tke iaorgasic coapoeeat ia a large 
fract ion of pond sed iaeats bv kiakly 
orgas ic -r icb a a t e r i a l . Tkree areas of kigk 
a r i t i a a c o a c e s t c e t i o s s in sediaeat are 
associated vitk geo log ic fee taces vkiek 
i e l i c a t e potent ia l sras iaa a i c e r * l i T * t i c n . 
Tbese areas are ia g r a n i t i c rocks of tke 
Sesshice B i l l s aad i s Paleozoic aetaaorpkic 
rocks eacgiael t o tke Saatishaa ' i l l s a i a i a g 
d i s t r i c t aad to tke esposares of tke S t . 
rocaker gcaaodiorite ia ike klaska Hang*. 
(katkl ;P1C1 

I I I f i e l d aad s c e l v t i c a l data are l i s t e d i a tke 
appendices; onlv acaaiaa data are discassed ia 
t k i s report, tppecdii I - L i s t ings of f i e l d Bat* 
aad Eleawetal Concentretioes foe Saaples fcoa tae 
e t . BcKialej 9sadcangle , appendix r t - L i s t i n g s 
of ? ie id Data ssd Zleseacal Coaceatratioas for 
Saaples fcoa tk* Sedfca gaadraagla, appendii I I I 
- Lis t ings of d issolved Oxrgea ia Waters fcos tae 
eedfra aad St . BcKialev gaadraagles, kppeadix I t 
- Eistograas and S t a t i s t i c a l Data foe Oraaian 
concentrations in »11 eater aad 111 Sediaeat 
Saaples fro* tke sedfra aad St . s c f i n l e v 
gaadrasgles . appendix v - Bistograas and 
S t a t i s t i c a l Sata foe Tkociaa Coniea teat ions ia 
k l l Sediaeat Saaples froa tae 3edfra aad S t . 
s c f i c l e v caadraagles, appeadix Tt - staadacd 
Pcocedares, Codes, and Iteys 

<25«> 
vaak l s t i ae , C.L., aad o.L. Carry, »!C, Casper, »T 
Tke Ecotoaics of nining 3raaiaa ia Bvoaiag 
Sandstones, avoaicg Sandstone, 2.L. Envert 
( ! d . | , Praceedings of tke 22tk Field Conference, 
1*73. Vfosing Geological a s soc ia t ion , Casper, 
ST, (pp. B5-501. 292 pp. (UTOI 

Cr«nioa a i s i s g kas keen s ign i f i cant in sros in? 
sandstoee s ince tke 1953's. The oatlook i s 
for continued i spoctaat prodaztioa for years 
t o coaa. ?ke yr iac ipa l kaova araaiaa depos i t s 
occac as c o i l s i s saads of early Eocene, 
Paleoceae, ted Early Cretaceous age i s 
d i s t r i c t s sock a s tk* Gas B i l l s , Skirley 
Basin, Crooks 'lap, Povder l i v e r Basin, and 
Bortkern Black B i l l s , Tk* ckief ainiag aethod 
kas been tk* open-pi t , altkosgb andergcoand 
slning i s l ike ly to btcoee iacrees ing iy 
iapoctant vitk discovery of progress ive ly 
deeper depos i t s . Open-pit ainlng kas defxnita 
advantages over underground a ia iag , ckief of 
•kick are lover c o s t s aad kigker c e a i i t e t i o n 
of ore reserves . Bovever, stripping kas a 
practicable deptk l i m i t a t i o n , presently aboot 
»00 f a c t , belov vbick aadergcoaad l i n i n g i s 
asaal ly l e s s c o s t l y , T»« iocreas* during tbe 
las t decade of geo log ica l kaosledga regarding 
tk* occurrence of r o l l - o r e bodies in Byoaing 
bas resa l ted in iaprovesasts ia s la iag 
techniques, aad haa been e s p e c i a l l y fcelpfal in 
exploring for, d i sco faring, aad e n n t a n l l y 
sining son 11 or* r o l l s tkat aigkt snee bave 
bean l e f t behind by eadargroand alhlng 
operst ioaa. Hi nor araniaa prodaetioii kail been 
obtaicad froa i n - s i t a leaching in tke Shir ley 
Basin d i s t r i c t of Wyoalng, bat tb* process bas 
not yet bar-is* conpet l t iva vitk conventional 
aetkods as an important ainlng aetbod. 
(katk) («»») 
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<255> 
•agoaer, J . L . . 
Liwetaorc, Ca 

Leareace Liweraoce Laboratory, 

ByaroeeocaeBicai Bad Strees Sediaeat 
SecoaaaissaBce Basic Data Report for B i l l e t t BTHS 
Qaadraagle, BeTaaa. CJ»I-39r7«): BCRL-52««l; 79 
pp. I1*78, December) 

• a t e»d i c y aadtaaat samples, and water 
saaples a t ava i lab le s t r e e a s , spr iags . a ad 
• a l l s were co l lac tad aad acalyzed foe acaaiaa 
ay delayed aeatroB coas t ing . Samples acre 
divided i a t o aiaa general rock types , 
according t o tkc soaccc cock froa which the 
sedineat « » derive* . Tke a c i d i c volcanics 
aad Teritary e l a s t i c s have tk« highest 
backgrosad araaiaa coaceatratioBS. Besters 
assemblage sadiaaats have moderate backgroand 
araaiaa. Eastera assaablage sediments kawe 
tka loaas t backgroaad araaiaa coaccatcat ioas . 
•caaiaa c o r r e l a t e s i e s t aitk tkc care c a r t a s , 
kafmiam. aad tkoriaa i a aest of tke s t a p l e s , 
saggest iag tkat araaiaa e x i s t s predoBinantly 
ia tke r e s i s t a t e pksse . eraaiaa i s tke best 
iadicatoc of araalaa a i n e r a l i z a t i o n . Bater 
saaples are best far idea t i fy iag areas of 
kaova araaiaa a imera l ix t t ioa , seggest iag tkat 
tke acaaiaa i s read i ly leackable in tbe 
depos i t s . Sediaeat saaples containing tt»* 
highest acaaiaa concentrations occar aear 
t e r t i a r y ckyo l i t e f l o a s aad s i l i c i c ash-flow 
t a f f . Batec saaples having tbe kighest 
•raniaa concentration ace located near 
Intrasive-aetasediaeBtary contacts in the 
Toiyabe Saage. tfc/O r a t i o s are osed to 
d i f f e r e n t i a t e aa 'aa loas aad backgroand araniaa 
concentrations, anomalous low Th/O r a t i o s 
with greater than 5 .0 cpa araoiaa are located 
near ' e r t i a r y ' i l i c i c volcanics and near tbe 
Jaras j i c Austin Piston in the Toiyabe Range. 
(PkG) 

Ippeadix k - Data Organization and Def in i t ions , 
Appendix 9 - Baaerical Be so I t s of Reconnaissance 
Sarvey 

<256> 
Barren, R.G., 9.E. R i l l , and F.B. Sharp, J r . , Los 
klaaos S c i e n t i f i c Laboratory, Los klaaos, BR 

Iranian Rydrogeocheaical and streaa Sediaen? 
Reconnaissance Data froa the Area of tbe 
Shlshaaref, Kotzebae, Seiawik and Shangnak 
Qaadrangles, Borthern Seward Peainsala and 
T i e i n i t y , klaska. <5JS1>86(78) ; LA-€8»5-KS; "»» 
pp. (1978, Bay) 

Proa 1356 streaas and saal l lakes or ponds 
within the Shishaaref, Kotzebue, £ei»wik, «r.1 
western portion of the Shungnak BTHS 
quadrangles in western klaska 1336 water and 
1251 sediaent saaples were c o l l e c t e d . Both a 
water and sediaent s e n i l e were general ly 
obtained froa each locat ion at a noainal 
locat ion density of one per 23 sq ka. Total 
sranioa was measured in waters by fluoroaetry 
and in sediaents and some far waters by 
delayed neutron counting. Iranian 
concentrations in waters have a aean of 0.31 
ppb and a •axiaaa of 9.23 ppb, and sedisents 

exhib i t a aean of 3.«a ppa aad a aaziaaa of 
3^.7 ppa. k large aaaber of higk-araaiaa 
coacent rations occar in both water and 
sed iaes t saaples c o l l e c t e d ia the Selawik 
B i l l s , an area eaderle ia by a large s i l i c i c 
platoa of tke Bogatza a lkal ine s e r i e s . I t 
l e a s t two locat ions within tke Selawik B i l l s 
appear faworable for farther inves t igat ion of 
poss ib le eraaiaa a inera l i za t ion . Also, a 
c l a s t er of kigk-araciar sediaeats i s seen in 
tke Baring BoaataiBs. Tkese sedi vents are 
probably deriwed froa a lower Cretaceous 
coagloaerate ani t which i s associated with 
known airborae radioaetr ic a s o a e i i e s . 
apparently l e s s faworable aceas for farther 
invest igat ion of poss ib le araaiaa 
a i cera l i za t ion are a l so located in the Baricg 
BoBBtains and l iana B i l l s . thath) (PkS) 

<25f> 
Barrea, B.G., and B.P. 
S c i e n t i f i c Laboratory, 

Banes, Los klaaos 
Los klaaos, S3 

Oraaiaa Bydrogeocheaica1 aad Stceaa Sediaent 
Reconnaissance Data Release for the Bew sex ico 
Portions of the Bobbs aad Brownfield BTBS 
Qaadraagles, Bev Sexico/Texas. ^JBr-«03(76| ; 
Lk-7182-BS: 61 pp. (1978, Jane) 

A t o t a l of 108a water and 91* s e i i aent saap!*s 
were co l l ec ted froa 1926 l o c i t i o s s withis t:.-
Bew Bexico portions of the Hobbs and 
Brownfield goadrtngles. The area l i e s witbir. 
the Great Plaias geo log ic province and i s 
characterized by nearly f l a t l y i a j , undeforaed 
s t r a t a . The Llano Estaeado i s a 
cal iche-ceaented surface developed on the 
Ogalla forsat ioc of la te Siocene and Pliocene 
age. The Cgalla focvation i s about ?<J-60 j 
thick and generally over l i e s the Triass ic 
Dockca group; the l a t t e r cons i s t s of red 
aadstone and channel sandstone. Hajor 
petroleaa production occurs icom sandstones ir. 
the Persian s ec t ion , thick peraian evaporite 
depos i t s are air.ed ccaaerc ia l ly in the 
Carlsbad Potash D i s t r i c t in the southwestern 
part of the area. At least fo>ir known aracias 
occurrences are a s s o c i a t e ! with sandstone of 
the Dockaa group; however, there has been r.o 
s e t a l l i c aineral production within the ar»a. 
The araniaa concentrations in waters 
approximate a lognoraal distributior. with a 
aean of 4.73 ppb. Tbe highest arar.inx 
concentration was 139.7 ppb. The water 
saaples having the hignest i ran i j i content Ĉi­
tron wel ls and ponds in th« western ir. 1 
northwestern portion of the Brown?i<?ld 
quadrangle. Rost waters sontainin-; greater 
than 23 ppb jrar.iu» aere c o l l e c t « i froa ar«4s 
in which the Oockua ^roap i n i e r l i e s a th in 
veneer of s u r f i c i a i deposi ts , near the edge of 
the caprock, or froa sa l ine pon-Js. The 
uraniuB concentrations in s e l i n e n t s 
approxiaate a r.orial d is tr i tc i t ion with xear. 
of 2.1« ppa for the 91> sediaent sanplen The 
highest uraniua value found in a se-tiaont 
sample i s 19.3 ppa. » c lus ter of .oeren 
sediner.ts containing t o . e than 3.0 ppa irani -s 
Is centered at 33 de^ce«3 3» Bir.iteu B, 103 
degrees 53 ainutes 0 , where a urmiua 
occurrence i s reported at the foffacker test 
hole it. th* aiddle of the Do^.na i toup. (P»".l 
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<25»> 
Beaver, T.A-, B . A . Sorr i s , and P.I . Trexler , Los 
alamos -crienti f ic Laboratory, t o s Alaaos, >K 

Omnium Bydrogeochemicel and Stress Sediment 
Becoanaissasce of the Baalims BTBS Quadrangle. 
Wyoming. Ls-7179-HS; 6JSx-81{78) ; 73 pp. (1978, 
April) 

Daring the spring and "inter of 1976 and 
Jeaaary and Jane of 1977, 570 natural rater 
and 1261 waterborne sediment saaples acre 
co l l ec ted fro* 1369 locat ions in the Bavl ies . 
•yoaing. »THS quadrangle. The samples 
obtained mere analyzed at the Los l l a n o s 
S c i e n t i f i c Laboratory for t o t a l araninn. The 
araniaa concentrations iu e a t e r s ranged froia 
l e s s than 0 .2 ppb to ana ppb. The mean valee 
»»s 6 ppb. The concentrations in sed iaents 
ranged from 1.2 ppm to 6 0 . • ppe, with a neaa 
value of » . l ppn. Based on simple s t a t i s t i c a l 
analyses of these data , arbitrary anomaly 
thresholds were s e t at 50 ppb for water 
samples and 9 ppm for sediment saaples . i s a 
r e s u l t , e leven water and am sediment saaples 
• e r e considered anomalcas; 1 anomalous mater 
and 25 anomalous sediaents covld be associated 
with foac o ; the f i v e major araninm 
occarrences in the quad. Only the Cetchsu 
Battes area did mot shew mp in the data. 
Twelve minor reported o c c u r e n c e s coald not be 
i d e n t i f i e d by the data. Eleven anoaaloes 
sanpies (8 water and 3 sediment) and 13 
near-anomalous saaples (10 mater and 3 
sediment) ont l ine a broad area in the 
northeast corner of the quadrangle (the 
drainage area i f the aediciae Bom River) where 
t so airborne radiometric anomalies were 
discovered i s an ear l i e r study, (loth) ("SB) 

<259> 
•earich-fecbeek, K.J. , OS55, Denver, CO 
Uranism and Coexisting Element Behaviour in 
Surface waters and Associated Sediments with 
Varied Saapling Techniques used for Uranium 
Exploration. Journal of Ceochemical Exploration 
8:337-355. (1977) 

Optima sampling aethods in surface water . nd 
assoc iated sediments for use in araniaa 
explorat ion ace being studied at th i r ty s i t e s 
in Colorado, new Rexico, Arizona and otah. 
for water sanpies , f i l t e r i n g i s recommended to 
increase sample homogeneity and 
reproducib i l i ty because for most elements 
studied water saaples which were allowed to 
reaain unfi l tered u n t i l t ine of ana lys i s 
contained higher concentrations than 
f i e l d - f i l t e r e d saaples of the same waters. 
Ac id i f i cat ion of no f i l tered saaples resalted 
in s t i l l higher concentrations. This i s 
predominantly because of leaching of the 
elements fron the sospended fract ion . U in 
water corre la tes d i r e c t l y with Ca, Kg, fa , x, 
Ba, B, Li and As. In stream sed iaents , o and 
other trace eleme.-.ts are concentrated in the 
f iner s i ze f rac t ions . Accordingly, in 
prospecting, grain s i z e f rac t ions l e s s than 99 
micrometers (170 mesh) should be analyzad for 
0, A greater nanber of elements (21) show a 
s i g n i f i c a n t pos i t ive correlat ion with a in 
s t r e s s sediments than in water. Pesa l t s have 
revealed that anoaalooi concentrations of (J 
found in water may not be detected in 
assoc iated sed iaents and vice versa. Hence, 
saapl ing of both surface water and coexis t ing 
sediment i s strongly reeosnmnded. (Auth) 

<260> 
•est, J.F., Onion Biaes Develops 
•em Tort, BT 

tnt Corporation, 

Bepoct om the Soathern Black B i l l s Sineral Area, 
South Dakota. B80C-122; 69 pp. (19*». Jane 19) 

The mineral depos i t s of the Southern Bla~k 
B i l l s inc lade a large number of pegmmtites and 
a fern gold depos i t s and l e a d - s i l v e r depos i t s . 
S ix ty -e igh t pegmatites, one pyr i t i c depos i t , 
and two feldspar grind lag plants mere exaeined 
and reported oa i a the area. Of t h i s member 7 
pegmatites mere found t o contain u rami mm 
minerals i a s a a l l q u a n t i t i e s . The best 
prospect for araniam exaeined i s the Bob 
Ingerro l l mime which i s es t ianted t o contain 
between 500 and 2.000 poaadj of recoverable 
0308. In a l l of the other 6 pegmatites l a 
which mraniaa minerals found, the exposures 
ind ica te only a few pounds of recoverable 
0308. Bemce the uranium reserves of the area 
are prac t i ca l ly l imited t o these of the Bob 
Ingerso l l e ine , which ace toe small t o warrant 
amy s p e c i a l i - . s t s l l a t i o a for the ir recovery, 
(lath) (PAG) 

Appendix A contains deta i l ed descript ions of 
propert ies exaaiaed. Appendix B contains a l i s t 
of samples, a s says , aad a inera l i d e n t i f i c a t i o n . 
Appendix C contains mineral i d e n t i f i c a t i o n s by 
D'Arcy George of the Ben Torfc o f f i c e . 

<261> 
Best, J.r., Onion Bines Development Corporation, 
Ben Tork, BT 

Report on the northern Black B i l l s s ineral Area, 
South Dakota. BSOO-123; 59 pp. (19sa, Hatch 20) 

Twenty-six nines in the gold and s i l v e r 
nineral ized area of the northern Black l i l l s 
were examined for uranium minerals. Aatanite 
and torbernite specimens have bean contributed 
fron t h i s area in the past. Oraniun a iaara l s 
occur as rare accessary minerals in a few 
g o l d - s i l v e r replacement depos i t s , both in the 
primary ore and in the oxidized zone, i t was 
concluded that no recoverable quant i t ies of 
uranium could be produced from the area at 
that time and no farther work should be done 
in the ares . (PAG) 

tppendix A contains a l i s t of samples and assays. 
Appendix B contalnd deta i led descript ions of 
properties exanined. 
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<262> 
Winchester, J . B . . Universi ty of Sicnigan, 
Depertnent of meteorology and Oceanography, »cn 
arbor. 91 

ac t ivat ion ana lys i s in Binecal Prospecting. 
COST-691229; Buclear Techniques foe Bineral 
Exploration and Exploi tat ion, Proceedings of a 
Panel, Krakow, Poland, Deceaber 8-12, 1969. 
Internat ional atonic Energy agency, Vienna, 
l o s t r i a , CpP- 1-«l , 18 T PF- 0971J 

Beatron act ivat ion analys i s has earned a 
reputation a s being one of the aost sens i t ive 
and r e l i a b l e aethods far trace e leaent 
detera iaat ion in a vide variety of aa ter ia l s . 
In geologic appl i ca t ions , ac t iva t ion analys is 
i s now the aethod of choice for obtaining 
high-qual i ty ana ly t i ca l oata for trace eleaent 
coepos i t ion of rocks and a inera l s . i n t h i s 
paper soae of the current techniques of 
ac t iva t ion ana lys i s are reviewed and soae 
coaaents on the s e l e c t i o n of geocheaical 
probleas relevant to a i sera l prospecting are 
presented. (J5T< 

<263> 
Z ie tz , I . , B.C. Bears, J r . , B.». Biggins , 5 . 0 . 
Robinson, and B.». Svanson, 0S3S, Washington, DC 

Interpretat ion of an kerouagtietic Str ip across 
the forthvestern United States . Geological 
Society of X(erica Bul let in 82:3347-3372. ( I ? 7 ' ) 

This report d i scusses the r e s u l t s of an 
aeroaagnetic survey bounded by l a t i t u d e s (5 
degrees 30 a i s u t e s • . and »7 degrees » . , and 
extending fros the Rocky Ho an ta ins t s 
approxiaate? y 120 a i l e s offshore in the 
Pac i f i c Ocean. East of the Rocky Mountains, a 
larger area has been surveyed in the Great 
P la ins , bounded approxiaately by l a t i tudes 1* 
degrees SO ainutes • . and »8 degrees 10 
a inates B. and by longitudes 10a degrees w. 
and 110 degrees ». Throughout the area of the 
survey, the aagnetic nap i s aarked by 
conspicuous northeast and northwest anoaaly 
trends , l inaaaents , and breaks in the anoaaly 
pattern. Their regional d i s t r i b u t i o n , 
o v e r - a l l (agnat ic character, and geologic 
evidence suggest that they are aajor 
s troc tara l features in the baseaent rocks. 
The c l o s e correspondence of s tructural and 
geolog ic features in younger rocks «ith these 
baseaent (agnat ic and structural trends 
suggest that baseaent trends control led or at 
l eas t greatly influenced intrus ion , 
depos i t ion , and s tructural history of youngar 
rocks. In soae c a s e s , evidence suggests that 
baseaent s tructures have been reactivated 
during la ter tec tonic a c t i v i t y . Perhaps even 
aore s tr ik ing than the northeast- and 
northwest-trending features are large 
e a s t - v e s t aagnetic d i s c o n t i n u i t i e s which, in 
soae c a s e s , extend coapletbiy across the s tr ip 
t o the edge of the she l f , and which, in soae 
c a s e s , can be correlated with large-sca le 
d i s c o n t i n u i t i e s dating back t o the 
Precanbrian. (kuth) 

Citad as a reference in BOB* Contractor Reports. 
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<26«> 
kxeirod, J . S . , F.S. Grinaldi , r. B i l t o a , and E.J. 
Sarata, OSGS, Washington, DC 

The Urania• Biaerals froa the H i l l s i d e Rise, 
Tavapai coanty, Arizona. The lnecicaa 
Hiaeralogist 36(1): 1-21. (1951, January! 

a s a a l l deposit of nraniaa a i a e r a i s n s foand 
as coat ings on gypsan on the 300-foot leve l of 
the Hi l l s ide Biae in Tavapai Coontx, Arizona. 
The deposi t «as a ide ap of schroeckingerite 
along with several previously aaknoan a i c e r a l s 
that have been naaed andersonite, s v a c t z i t e , 
and bav lev i t e . These new spec ie s are , 
r e s p e c t i v e l y , hydrous nranyl carbonates of 
sodioa and c a l c i n e , of ca lc ine and aagnesiaa, 
and of aagnts ins , a l l of general forania 
[l«002{C03)3nB20] where I« represents 
respec t ive ly Sa2Ca. CaBg, and Bg2, and n, 
r e s p e c t i v e l y , 6 , 1 2 , and 13. analyses , op t i ca l 
data , x-ray patterns , and crystal lographic 
data of these nev s p e c i e s are given, with 
x-ray patterns of two natarally occurring 
dehydration prod a c t - for beyleyi te and 
swartz i t e . (JBT) 

<265> 
Barczak, T .J . , Kerr-ScGee Oil Industr ies , I c e , 
Oklabona City , OK 

Schroeckingerite froa Aabrosia lake Jraniua 
D i s t r i c t . The anericac a inera log i s t 
51 ( 5 - 6 ) : 929-930. (1966, Cay) 

Schroeckingerite »as foand in the Kerr-»eGee 
sec t ion 22 nine in BcKinley Coanty, »ew 
Bexico. The saaples were encrustat ions on 
sandstone froa a aine m i l , with gypsa* being 
the predon<-_^t air.eral with l esser aaounts of 
andersonite and schroeckingerite . Another 
saaple that corned on the s e t a l l i c ehield of a 
l i g h t bulb contained the ainor aaoants of * 
z i p p e i t e - l i k e aineral in addition t o the above 
Binerals . The schroeckingerite described 
occurred as poorly developed c r y s t a l s , 
typ ica l ly around 10 aicrons in diaaeter , 
i n t i a a t e l y nixed with the other ninerals . 
Indices of refract ion in vhite l i g h t a t -
alpha*1.«92 and g»Ba-1 .5«0 . (JIT) 

<266> 
Boales, C.C., 3SSS, Denver. 30 
Ecoaosic l a p l i c a t i o e s of a 9ev hypothesis of 
Origin of Uraniaa- and Coppec-Beariig Sreccia 
Pipes , Grand Canyon, Arizona- 95SS Circular 753: 
Short Papers of the OS Geological Sarvey 
Oranisa-Thoriea Svsposiaa, 1977, J . a . Caaobell 
( 2 d . ) , (pp. 2 5 - 2 7 | , 75 pp. (I977| 

Oranina and copper ores have been aiaed is. '.he 
Grand raayoa fron breccia pipes developed 
within a i s s i s s i p p i a s t o Persian f o l i a t i o n s , 
including the Bedvall Lisestose 
( S i s s i s s i p p i a n ) , Sapai Scoap (Pesnsylvaaias 
and Loser Persian), and Serait Shale (I-owet 
Pe.-aianl ; weak a i t e r a i i z a t i o a occars as wel l 
i s the apper part of pipes within the lower 
Peraiac Coconino Sandstone, Throve*? foraatioc 
and Kaibat Lix>stone. Some -recc i* pipes 
foraed daring Tesoioic t i s e , t i t col lapse say 
have began as e a ; i y as Late Persian t i v e . 
Other p ipes appareatly were f a c e ! daring 
erosion of the Grand Canyon an. say be no 
older than a i i d l e t o l a t e Cecozoic. secarcest 
co l lapse has a l s o occarred in the older 
breccia p i i « s . The breccia pipes in the Grand 
Canyon are generally bel ieved to be e i t h e r 
cryptovolcar, ic s tructures or c o l l a p s e 
s tractares foraed by so la t ion oi i i s e s t o n e b» 
hydrotheraal waters . Copper, and i tanion 
deposits i n these s truct ires are at tr ibuted to 
hvdrother»al aineral izing s o l a t i o n s . Tie 
aathoc, however, proposes that farxat ioc of 
the breccia pipes and priaary l i b e r a l i z a t i o n 
resulted froi lov- te iperat«re sypogese 
so lu t ions '-hit consis ted e i ther doa inas t l? or 
ent ire ty of artesian groiad water, with 
secondary er.richa.fr.*. e i ther by si?»rgeae or 
sesogene so lu t ions , caasing rhe seta Is to re 
Torcentrated ir. ve i i ca- to high-jrade 
orebodies- Canyon cyc l e s of er?-?ion strongly 
influenced or control led the secondary 
enrichwent- "n-: typical »in-»ralizei pipe 
developed ir. foar s t a j e s : ('1 i n i t i a l 
solut ion and o l l a y s e in the 'edwall 
Liaestoae; (2) s t o f p i n ; into the overlying 
Sttpai 'roap ar.i a l terat ion by blearhini and 
carbonate ceier.tation; (3» cir.t inied stoping 
and pnaarv l i b e r a l i z a t i o n , cons i s t ing 
predoaiaar.f ly of pyr i te , eh-*'.-: o c i t e , and 
uranini 'e; and («) secondary enrichaeat, 
Liseston-: solution and co l lapse within the 
Pedvall ' .ij^jtoii* began l i r i n g the v e s i i o i c 
wh> . t i l t i n g of the Color»io ?latea-j p e r a i t ' e : 
ground water to rech ar-je t.ie ?«dw»il. Darin; 
the second st»5«, ' . i s so l i t i on ti the "eiwail 
extended the c o l l a t e s t r i c t ire ir»»2 th» 
Stpai. 1: J.-.I witer ?robibly m t 4 i » « t 
dissolve*. ;-.»•?-jger. s » l f i * < , b i s a l f i d e , *-. i 
su l f ide ionr;, tc. well AS >rj i - tc •T'trhor. and 
d i s so lve : cicbor. i i ox ide . ?:-.sary 
Blneral izatior. of th-> pipe aarked the 
bejir.rir. j of the third s n j e . 'irjan? m ' * : 
carryir.T high valtr.ee copper an', utaniua ions 
then entered 'he Pipe in the 5'ip*i caisir .g the 
iron, copper, and aranias io-.s to be r e l i c e d , 
and pyritfc, cha leoc i t e , and -iraninite were 
precipitated ir. the ?ipe abive trie point of 
recharge by .t;uif«rs in tr.<» s<ipai. The 
coner.ceien*. tt lr*nd Canyon etu^ion i n i t i a t e d 
the fourth s t a j e , ir which •» -on lar / 
enrlchnent of nrini'iv »r.d cooper ir a 
saperger.- or jesogene environie ' t was 
accotpai.ied by :"-\nv-'. col lap--•• in the breccia 
f-ir-, D^BJiir.7 of the Coloraii ?iver oy lav* 
flow in the *.»-.'.err. part of the ranyor. Jirinc 
the l a t e pltor.er.« (?) way hv*« cjntr ibnled TO 
the 5'ip*.-rger.<? *t-v.:lopa*>r.t of » .** >re?» hy 
^nesrat liuhing water tabler. i» oc beloa the 
extensive eror.ir.-.a l cirfi-:- . (.I1T) 

http://er.richa.fr.*
http://valtr.ee
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<267> 
Bowyer, B., ABC. Washington, DC 
Ye Hon Chief Oraniun Eine, Juab County, Otah. 
Guidebook to the Geology of Utah, 10. IT, (pp. 
15-22) . (1963) 

The Tellow chief Hine is located in central 
Juab County, Utah. Or anion ore Has discovered 
there in 1953, and opes p i t aining began in 
1959 by the Topaz Uranium Company, the host 
rock of the ocebody i s composed of a 
heterogeneous assemblage of poorly indurated 
f luv ia l aater ia l derived pr iaar i ly froa the 
erosion of older Tertiary volcanic rocks and 
secondarily froa the erosion of carbonate acd 
quart l i t e rocks o f pro table Paleozoic age. 
This asseablage has been c l a s s i f i e d as a 
massive, poorly sor ted , cosg loaerat i c , 
tuffaceoss sandstone vi tb a thickness of 
approximately 120 fee t at the Bine. The host 
cock i s underlain by a water-laid tuff and by 
a bentonit ic tuff . The l ine i s located on the 
north flask of a v e s t - to sjathvest-plan^iqg 
a n t i c l i n e . Stratigraphic re la t ionsh ips 
indicate the folded host rock has been faulted 
down at l e a s t several hundred feet re la t ive to 
the older, adjacent volcanic rocks. The 
Tellov Chief s ine ranks v i th those containing 
over 190,000 tons of ore . The grade of the 
ore i s e r r a t i c and varies from ore body to ore 
body, as v e i l as l a t e r a l l y and v e r t i c a l l y 
within a s ing le ore body. Beta-eranophane 
[Ca(002)2(SiO3)2(OH)2(R20)5J i s the only knovs 
uraniaa mineral in the zone. I t f i l l s pore 
spaces in the sandstone and conglomerate and 
coats individual p a r t i c l e s . Beeksite , a 
potassium uranyl s i l i c a t e , occurs in a 
limestone conglomerate overlying the host 
rock, and shroeckingerite has been notei in 
v e i n l e t s in a nearby p i t . The ore i s in 
numerous lent icular layers confined to a block 
of the host rock over 2,000 fee t long and S00 
feet vide. The block is limited on i t s 
northwest and southeast sides by f a u l t s . The 
source of the uranium deposit has been 
suggested to be the uraniferous fluorspar at 
nearby Spor Bountain. It i s believed 'hat the 
Tellov Chief deposit mas formed either by: 
(1) the erosion of uraniferous fluorspar 
bodies and the subsequent concentration of the 
uranium by vadose and ground waters in the 
permeable host rock, or (2) f lu ids rich i.i 
f luorine, uranium, and perhaps beryllium, 
which rose along fractures and fau l t s froa a 
magmatic source and deposited the ir uranium 
content in the host rock, probably as 
co f f in i t e or uranini te , which la ter was 
altered t o beta-uranophane. (JOT) 

Cited as a reference in ROBE Contractor Reports. 

<268> 
Brooker, E.J . , and E.w, Haffield, Canada 
Geological survey, Ottawa, Ontario, Canada; 
Oniversity of Toronto, Toronto, Ontario, Canada 

Stud:** of Radioactive Compounds: IV-Pitchblende 
froa Lake Athabsska, Canada. The American 
Fineralogist 37(5-6) : 363-385. (1952, Hay) 

Six specimens of pitchblende from the Lake 
Athabaska region of Canada were analyzed for 
the ir tetravalent and hexavalent uraniua 
content and x-ray powder photographs were 
obtained before and after heat treatments. The 
c a l l edges of the pitchblende ranged 
continuously from 5.170 to 5.395 angstroms. 

The decrease mas due to oxygen entering 
i n t e r s t i t a l pos i t i ons in the 002 structure 
with a consequent change of te travalent 
uraniua to the smeller hexavalent uraaiaa ion . 
The lowest c e l l edge represents a composition 
of Bear 002.6; the so l id so lut ion range of 
laboratory prepared cable o d d e r ceases at 
about C02.2-2.3 . Oxidation i s mot anifora 
throaghoet a pitchblende speciaen and t h i s 
together with a redaction i s graia s i z e 
r e s u l t s in low def in i t ion la the powder 
pattern. The tec* metamict i s aot appl icable 
in t h i s connection. The c e l l diaeasions of 
0309 increase as oxygen enters the s tructure . 
(Auth) 

<269> 
Butler, J.K.. and B. Hall, Ieperial College, 
Departaent of Geology, Pare Seocaeaistry Section, 
London, England 
Cheaical characteristics of Oavidite. Econonic 
Geology 55(7) :1541-1550. (1960, loveaber) 

Twelve davidites fro 
of different paragen 
uranium and individa 
is a titasate of iro 
and uranium as essen 
vanadium and chrosia 
cocstituects. The a 
lanthanons exceeded 
distribution of the 
similar for all spec 
heavy and light la at 
than the mediua lant 
generally exceeded c 
the sua of the resai 
(Auth) (J9T) 

a several localities and 
eses were analyzed for 
al race earths. Davxdite 
n with rare earth elenents 
tiki -oastitaents, and 
> as co«.«oi> accessory 
bundance of the total 
that of yttrium, and the 
individual lanthanona mas 
iaens analyzed. Both the 
ha sons were nore abundant 
haaoas. Lanthanaa 
eriaa and it can exceed 
ning lanthanons. 

<270> 
Chase, A.B. , and J. A. Osaer, Aerospace 
Corporation, El Segando, CA 

Synthesis of Thorlaaite Crystals froa Bisaath 
Oxide-Lead Fluoride Belts. The American 
Biterslogist «9(10) :1»69-1»71. (196») 

The growth of large thoriaaite crystals by 
long continued fusion of Th02 is discussed. 
Th02 crystals can be readily synthesized fcon 
Pb0-Pt.*2, Bi203-Pbr2, and PbF2 flax systems. 
The aelts froa which the largest Th02 crystals 
were grown contained 7 mole per cent Tb02, 15 
aole per cent Bi203, and 78 mole per cent 
?bF2. Belts containing 13 sole per cant Th02 
and 90 percent rbP2 also produced large 
crystals. The crystals obtained froa a 
typical aelt canned fcoa 2 to 6 an, vith the 
largest crystals occurring on the bottoa of 
the crucible. The crystals also occurred on 
the top surface of the melt and attached to 
the walls of the crucible. Typically, the 
crystals were subbedraI with (100) being the 
dominant habit. Rlccoscopie examination 
revealed the outline of dendrites within some 
of the crystals. This aras of the dendrites 
extended along (111) directions. The aatecial 
outlining the dendrites is finely divided and 
appears to be flux that was trapped daring 
growth. TRe crystals arc usually color Itis 
and appear to be of good optical quality. It 
has been found that crystals grown by this 
techrique are easily doped with the race earth 
BesquioTide* and 002. (JHT) 
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<2"M> 
Chernikov, a . a . , G. a- Sidoreako, aad ( . 1 . Valayevi 
>•• Data oo Oranyl BineraIs in the 
B c s i l i t e - B e e k s i t e Groe». International Geology 
Bevies 20(11) :13«7-135«. (19'8, •oveaber) 

The araayl s i l i c a t e s iaclade a large groep of 
a iaera l s i t • t i c * the O/Si r a t i o i s l e s s that 
oae. Included in t h i s grosp are a r s i l i t e , 
ca l c laa a r s i l l t e , aagaesiae a r s i l i t e , 
^ a s t a a i t e , r a n q u i l i t e , parafaa, h e i a e e i t e , aad 
veeks i te . The thca* a r x i l i t e s ere forsed in 
the f ina l oxidation s t a g e s of area ie s ore , 
with calc iaa a r s i l i t e feeing: the aost eoaaon, 
s ince i t occars 1B the oxidation zone of 
grani tes , quartz porphyrias and l i a e s t o n e s . 
n r s i l i t e aad aagaesisa a r s i l i t e has bees foand 
oaly i i the ox idet ioa tone of a aaartz 
porphry. t e e k s i t * aad h e i e e e i t e haee a l s o 
bees foaad i a very r e s t r i c t e d aaoaats i s 
graai tes and quartz porphyries, as v e i l as i s 
Qeateraary d r i f t s . Gastas i te has aot bees 
fomad la the Soviet Baton, v n t the s i a e r a l 
does occar i a arlzoaa aad Tnias as 
cadlate - f ibroes aggregates :a chalcedony and 
in c a v i t i e s i a t a f f - l a v a s , as well a s ia the 
fora of psesdoaorphs a f t e r eranin i te in c lose 
assoc ia t ion vita s a l f e a i t e , vanadiaite, 
capr i te , l i a o a i t e , araaophaae, aad 
s k l o d o v s t i t e . Snagai l i t* i s s i a i l a r to one of 
the c a l c i e a ars i j . i t* spaciaeats aad occars in 
arqeatlaa ia a s soc ia t ion with c a l c i t e , gypsss , 
and l i a o n i t e . (J9T) 

<jfa> 
-ohecoar, I . E . , Utah Geological aad Bi seca iog ica l 
Survey, Sa l t Lake City, 0T 

The Beryl l ine Belt of • e s t era Utah. Ssidebook to 
the Geology of Utah, Bo. 17, (pp. a - T | . (1963) 

The "BerylliBa Belt" of aestera Utah i s 15 
B i l e s aide and extends 60 Bi l e s beteeen the 
Sheeprock Bonntaias and the Boaeycoab B i l l s , 
l a the Sheeprock. Boactaias , beryl i s widely 
d i s sea ias ted a s graaales and r o s e t t e s v i th iu 
the "ahite f a d e s * o f the Sbeeprack gran i te . 
Craaiaa and f laor iae a i n e r a l s are preseat as 
t h i n , aon-coaaercial veia f i l l i n g s in sheared 
granite s leag the soeth flank ox the range. 
The nest be ty l l i aa occsrrence i s ia the topaz 
r t y o l i t e of Topaz Soaatain in tk* soathera 
part of the Thoaas Range. Binate c r y s t a l s of 
pink beryl are assoc iated v i ta the topaz 
dispersed in the r a y o l i t e shicb i s of Tertiary 
age, > on-Connercial t races of aranlaa 
a i a e r a l s ace present on the east, s i d e of the 
aoaataia and coaeerc ia l aaoeats are foand in 
the Tellov Chief Bine as the e a s t flaak of 
Spor Boaatain. The Boaeycoab B i l l s l i e oa the 
•astern end of the b e l t aad contain sparse 
aaoaats of b e r y l i i a a , araaiwa, and f l a o r i a e 
n inert I s . The parent aass i s pr inc ipa l l y 
Tertiary r h y o l i t e s , both flows and 
pyroc las t i c s . Portions of the f l o * contain an 
abaadaace of l l t b i b a - (JBTI 

Cited as a reference ia (DIE Contractor Reports. 

<272> 
Christ , C.L., aad J.B. Clark, OSGr, Bashington, DC 
crys ta l Cbeaical Stadias cf Soae Branyl oxide 
Hydrates. The aaericas Bineralogls t 
•5:1026-1061. (1960, Septeaber) 

Biaeralogical aad crys ta l - chea i ca l s tad ias 
were aade of the c l o s e l y related srsnyl oxide 
hydrates, b e c g a a r e l i t e , b i l l i e t i t e , 
foaraar ier i t e , aasay l te , achoepite, and 
vaadeadri e s s c h e i t e . Carefally se lec ted s ing le 
c r y s t a l s vere ased to deter nine sccora .e ly the 
crystal lographic constaata , the syaertry, and 
the s t r c a r a l r e l a t i o o s of the s i s e r a l s . The 
r e s u l t * obtained on the physical propert ies , 
the x-ray crystal lography, the x-ray ponder 
data, aad the opt ical tropertios are l i s t e d 
and coapared « i th the sock of other 
inves t igators in the 23 tables of t h i s paper. 
(JBT) 

<273> 
Christ , C . U , J.B. Clark, and B.T. Evans, J r . , 
BSGS, Washington, DC 

Crystal Structure of tatherfordiae , 002C03. 
Science 121:»72-»73. (1955, apri l 1) 

Crystals of the a iaera l rutbtvfordine, 0O2CO3, 
nsed in t h i s study vera pala yallov t o brova 
and l a t h l i k e along [001], , v i th large (100 and 
soaeshst l a s * doalnant (010) . Clavage 
para l l e l t o (010) i a per fec t . Precession and 
faissenberg patterns yielded the fo l lov iag 
data: ortborhoabic, space group - Pa2(sab 1)n 
(C(sefc 2v7) ] or Paea [D(aqb 2h13) ] ; c a l l 
contents , 2002C03; a«* .8t p i s s or ainas 0.010 
h; b« 9.20 plas or ainns 0.008; c»«.29 pins or 
ainas 0.006; density (calculated) "5.7a g/cabie 
c« . I l l of the observed re f l ec t ions obeyed 
the c r i t e r i o n h»K»l«2n, except a vary weak sat 
that appears only on strongly exposed 
photographs; foe t h i s sa t vhen h«k«2n, 1»2n*1, 
and when h»k«2n»1, 1«2n. (JUT) 

.acta l og i ca l 
<2'5> 
Cohenoar, H.E., Utah Geological cad Hi 
Survey, Sa l t Lake City, OT 

Berylliaa and associated Binera l i zat ion ia the 
Sheaprock nouate ias . Guidebook t o the Geology of 
Otah, Bo. 17, (pp. 9-13) . (1963) 

The Sheeprock Boantains ace pr inc ipa l ly 
coaposed of t i l t e d Precaabtiaa aad Paleozoic 
rocks abich have been folded aad overridden by 
tnrast blocks. The aoaetaln aass «as 
subsequently intruded by aonzonite and 
grani te . Beryl l iaa , ia the a inera l beryl , aas 
f i r At discovered in the Sbeepcock granite in 
the early 19h0's. The beryl occars ia thin 
v e i n l e t s and as d issea laated p a r t i c l e s and 
nodelar raplaceaents in the sheeprock g c a n i t t . 
The beryl-bearing granite i s of l i g h t e r co lor 
than the sarrouading granite and i s referred 
to as the "shite f«c ies" . assoc iated v i th the 
beryl are ( l n o r i t e , chalcopyri te , pyr i te and 
aangaaese, and l o c a l l y , araninir.e, (JBT) 

Cited as a reference in m a t Contractor Reports. 
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<27K> 
Oart i s , I_ . Vraagesel ischsft Cauda U n i t e d , 
n c w t o . Cased* 

Braaiaa ia vo lcaaic aad *olcaao-Sedi*eatary, 
Bock*. Proceedings of the Jots* aa*aal Beetiao 
of tt* Geological aaaoc iat loa of Caaada, th* 
Biaecaloe ical I s a o c i a t i o a o f Csaaaa, aad the 
Geological Society of aaarica , Tocoat©, Oatarie , 
October 23-16, 19TB. The Soolof i c a l Society of 
l a e x i c e , Boaleer, Colorado, <pp- 38B-3B5I. S31 

Coapacatiw* dett. froa depos i t s asd prospects 
' -of acaaiaa i a v o l c s a i c a or t h e i r 
-xolcaao-sedtBentary eeriwstxwss reveal 

- s f a i l a r i t i e s which ace at tr ibuted t o a coaaoa. 
ipraeais. Ike Braaiaa eccarreaca* hav* a 
• o c r i a U o d i s t r i b e t i o a a ad caaoe i a ae* fcoa 
Proterezoic to Qeateraary. Taey ace 

. characterized by the oaocaaaical a s s o c i a t i o s 
af. «VF or B-oo-P *s« haw* hiah B/Th r a t i o * . 

-*he»* average aaoaats of Pb» B*. Xa, Sir, T i , 
fa*, and P aay a l a s b* presaat. the associated 

. / . t o l cae i c s a s * t e f t s arc aeaeraUy theaajh aot 
- * e i s l a s i w e l y a c U i a eoaooai t ioa- Ceaoaaat-ic 

- i a t c a s i v e s aay c o a t a i a aaopaloas e a e s a t s o f 
f » , « - » and 5e. The araaiaa i s oSao 
coaceatxated a i th ia f l a v i a l s e d i a m t s 
Intercalated aith the vo lcae ic s or *mb*e.e*oas 

' s e i i s e a t s peripheral t o the volcaaic c o a t e e s . 
ttxaaian i s coaoeatrat*d l a peraeebl* or 
s t rac tara l ly disxapted s e a t s withia these 
tost* aad la BOB* instances has been 
reaobiUzed and ia others concentrated by 
sapexgese processes, l wide spectres of 
deposits i s developed i s t h i s env*consent, 
ranging froa proxiaal syavolcaaic kydrotkeraai 
types , to aore d i s t a l deposi ts coataiaed 
• i t h i a t a f f e c e o t s oc e l a s t i c s e d i a e a t s . The 
scaaiaa iu considered to be o f aagaatic 
or ig in , t ra s sported by r and C02 r ich lo» t o 
aodetate teaperatat* hydrotkeraal f l s i d s which 
hare percolated throngb the volcanic p i l e . 
additional aranlca a«y have bees scaveaoud 
daring transport of these f l a i d s or dsc isa 
n t i t O K t i n . Sebaarine venting of sack 
-flaids nay a l so have provided a sosree for 
aoce d i s t a l v a r i e t i e s contained s i t k i n 
redeciag sedinentary fac ies - Tkese f a d e s are 
often rick i a salphar or pyri te and 
prec ip i tat ion of era a i an nay have been 
inflaenced by B2S exhalat ion. The depos i ts 
are s n a i l , containing \000 t o 10,900 tons 030* 
aad altboagt neglected a i l l becoee 
increasingly nore iaportant a s exploration 
targets , (lath) 

<2""> 
3 e l i e a s , B., Base* Boyal da l 'hfr iqae Centrale, 
Oepartaeat de Seologie e t de l iner* log in , 
Tarvaren, Belgiee 

l ev iea of the ffy<!;ated Oxides of <J and Pb, * i th 
tea x-Bsy Powder Bata. ft in era log ica l dagazine 
»1-.51-57. (1«77, ftarch) 

•en x-cev povder data are pc«sent*d for 
vtAdendriesschrlte, fooraar l»r i t« , mtmnjlt*, 
tui wolsendorfite. L^teratur* ttta on the 
knovn a-Pb hydrated ox ides i s revleaad and 
salt.able c r i t e r i a for their d i s t i n c t i o n are 
set forth. (»nth) 

<zn> 
ayafcov, T s . a . , aad K.K. aaxareaKo 
Coffimito aa« the Batore of Pitchbleade 
Pseooocr / s ta l s . CeocheUstry »:3as-35S. |1W2» 

Pltckbleade paaalocrystals aad c o f f i a i t e f r o * 
t h e Badayy* Baeataias e*re axaaiaed ay 
a£aeralo«ica l aad X-cay —that's. The 
pitcbhleB*e pseeaacrystals aece foaad t o ha 
i a v t o a i e c o f f i a i t a o r paaadeaocpas o f 
p i tchhleaa* oc *kyaroaastacaa- a f t e r ^ 
e o f f i a i t e . Ta* p o s s i b i l i t y of t h e ex i s tence 
ot* varioas iateraediata oaapoaacs i a t h * 
sxaaiaa oxUe-eraa laa hy*roxi ie-araaiea 
s i l i c a t e s e r i e s i s coasiaBCad. (tatkt 

<2T»> 
Beat awe, B.Ow, The peaasylvaaia S t a t * t a i v e r s i t y , 
-Jepaxtaeat of Bineralooy, Baiaers i ty Back, Pk 

;ocos«ary Braalaa Biaera ls a t tha- B. Bi l soa tta* 
• ear Clascy, aostbaa. B.S. Thes i s ; 73 pp. 
JI955, Mae) 

Beta-aataaite> e * t e - e r a a o c i r c i t * , 
Bota- torbacai te , .eat a r e e a e r i t o , araaophaae. 
beta-araaopkaie, phosphacaaylite, yaaBite . aad 
a s aafcsoaa .aiaeral aore foaad i s th* B. f i l s o a 
l i a e . near Clancy, Beataae. -Pi tcbhles ic ' «as ' 
t h * pcia*ry araaiBB aiaej^al ia t h * depos i t , 
aadi i t was a l tered aad leached fey fcaaaA e«t*r 
t o fora t h * secoadary aiaer%la. . The ae».oadai.y 
• i a e c a l s show a o i s t i a c t zoaatioa ahoat 
pciaary ecaa i s s coaceatxat ioas . Coaposit ioaal 
war ia t ioss i a tfce s o t s t i o a s f ee* which these 
a i a e r a l s w*r* prec ip i ta ted , tooether with th* 
d i f ferences i s so l a b i l i t y of the secondary 
a i s e x a l s i s thoeebt to have casse^ the 
z r * s t l o s . Bo conc les ive evidence a s t o the 
poss ib le c o l * of s*?ecoes« enrickaent i a the 
seeoadary araaiaa deposi t ion cos ld be foand, 
bet the apparent l i a i t e d aoveseat of aost of 
t h * secondary s r a s i a a froa a priaacy araclaa 
soejrea saooast that eacichseat by ssperaane 
s o l a t i o a s was aot a sa]or factor . (AT) 

<2*9> 
Bsersos, P.O. , asd I . ? , f r i g h t . The Peassylvaaie 
Stat* vteiversity, da ivecs i ty Pack, Pa 

^ecoadacy Oraniaa a ineca l s at the a. Biisoa Bin* 
ia the Boo Her Bathol i th , Boatase. The saericaa 
a U e r a l o g i s t »2:222-23«. (1«S7| 

Second*ry eranisa a i a e r a l s found i s the *. 
• i l s o n s i n e , a«ar Clancy, tontar.a, inclade 
s e t a - a a t o s i t e , ae ta 'araaoc irc i t e , 
a e t a - t o r b e c c i t e , ae t e - ce*a«c i t e , aranopbanc, 
beta-aranopkaae, pkospbsrsnylite , j a s a i t e , and 
an an ides t i f i ed a inerat , poss<bly a coaplex 
aranina s i l i c a t e . Granlnlte in tke " s i l i c e o s s 
reef" deposit has bees leached aad al tered by 
grosnd v^ter t o fors the secondary a i a e r a l s . 
The deposition of as w a i t * and torbera i t e as 
th* neta-1 hydrate, apparently at noraal 
ground water t eapan tares , woeld appear to 
lower the range of teaperatace s t a b i l i t y 
previoosly reported foe these a i n e r a l s . 
Isosorphoas s a b s t i t s t i o n anong the foar 
n inera ls of the aeta- torbernite groop nay be 
responsible for t h i s difference in s t a b i l i t y . 
Mthough i so s t rac tara l with sranophane, the a. 
v i l son s s t e r i a l of t h i s coaposi t ion has sinor 
discrepancies in i t s opt ica l character which 
aay be due to the extra Cs, Sa, oc Pb In the 
a inera l . (lath) 
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<W1> 

<M1> 
sricfcsoa, n .K. Balversity or Btak, Salt Uto 
City. BT 
VolcaBic eeeloey e t m t t m * t o Coeaty, Btafc-
COiMbook to to* Ceolooy of Btak, Bo. IT, (pp. 
23-35)- IW*3* 

M l c u i c f loes , ieaishrite layers, a*d 
air-fall-pyroclastics of chyolitic, 1*tit le, 
-utdesitic, «•< Basaltic coapositloB >*r* widely 
distribeted i s westera J u t Caiitf. la roar 
a t ( t c i t t i t i u , v n p t i i t o n t t n e u at 
cecoeBised or iaferrod mad each coatoer appears 
to have soppUed aost of the volcaaic aatecial 

. ia tk* aroa i s okick i t i s located. The foer 
areas of velcsBic cocks at* separate, elevated 
pfcysioorapkic s a l t s , vitk ietorvaaiao; loose 
srrtioas of sailor f i l l . Ike* coastitat* tko 
Tkeaas Baas*), too Boa; Boeatalas, the Boaeycoab 
• i l l s , aad roaerole B*tt«. sotocal voicaaic 

-'. oaits of differ*** a**s at* foaot ia the 
roaios tkosek BO OB« SBOB castaias a l l sa l ts . 
SOB* sa l t s aoa •Mespread aed other* arc sore 

' localised, la soao caaas tho apssrestly 
sfitasoroas aBits oar kav* basts erspted 
coatOBpucaaooariT fros differost vest*, xfce 
volcaaic sorios cost , alt* sorted ae«*lar 
ascoafacalty, OB Paleozoic soslBOBtarr cocks. 
T**y fcav* sot psrticipat*d i s tko oesecal 
feldi** akick affected tko Paleozoic sad . 
Besozoic cocks'of tko tasioa aai therefor* ar* 

- post Bosszoic in BO*. ithia the volcaaic 
socios tksr* BE* disk. * sBcosfocaitiar: vfcich 
iadicat* oroslOB iatorox^s of IOBO deration 
kotaoos soso of too Baits. references based 
oa cosptxisoas s i tk other nearby arses, 
topographic •vidaec*. aad relatioBsaips oitk 
Qsatersary aravels and lake deposit* iadicste 
a«*s of early Tertiary, 1st* Tertiary, aad 
Osatoraarr for differeat oaits of tka volcanic 
series . (JBT| 

Cited as a reference ia m e Contractor Reports. 

<2«2> 
riskec, P.S. , 
DC aad t . aeyrovttx, OSCS, MskUetoa, 

Brock i t e , a sea Calciae Tkoriaa Phosphate fro* 
tke Bet Boaataias, Colorado. The isaricaa 
Biaocaloaist «T:13a*-13SS. (1962, tovesfcer) 

Brockito, a calciee tkoriaa pfcospkate Blaoral 
froa tke vet loaataias of Colorado, i s foesd 
as eassiv* reddisk aoo.cee.ates an! a« osctk . 
yello* coatings la ve i l s aad altered granitic 
rocks. Tke oiaeral i s s iai lar ia composition 
to grayite, bat i t correspoads la hexagonal 
syeeetry to rhebsopbase. Bcoeklt* is a 
red-brovB to palo yellow, trasslacoat aiaeral 
• i tb a greasy laster art a specific gravity of 
3.9 plas or Bias* 0 .2 . Xa traasaittad light 
i t i s soderately bicofriastat or opags* da* to 
beaetite ste la , astasia! (•», vith parallel 
estiactioa aad positive elongation: »«i.680 
piss or aiaas .002; «• 1.695 piss or eiase 
,002. The foraala i s Ca(*eb 0.*3)Sr(sab 

0.031 Ba (sab 0.021 Tk {sab 0.«1| SE(sab 
0.11)[POB(smb O.B3> (C03| (sab 0.17) J0.9 B20; 
Z>3. ka aaalysis of tko rar* earth coateat 
shoos BB sBBSsally fcigk proper tioa of M203 
oitfc respect to Ce02. 1*203, aad T203. Tke 
lo* ratio C*/(1a»Bdi of 6.50 i s believed to 
reflect the foraatioa of krockite asder 
oxidizing coaditioas. Tke *-ray diffractioa 
pattora i s nearly ideaticsl to that of 
rhabdophass; tkas dist iact fcoa acayite, vkick 
i s pseadokuaaoaal. Tfc* c e l l diaeasioas ace 
*"*.»• aasstroBs, c»^.a0 aaostross, »»270 
caMc aasstroas. >poa keatio? brockite 
affaires a ooaazite-type strsctare, aitb 
spaciags close to thoso'of choral it*. 
(Mtkl (J*T> 

<283> 
FroBdel, C , aarvard Baivcrslty, Caabcidae, U 
BiBoralosy of arsBieo. The taecicaa kiaeraloaist 
*2(3-S| :125-132. («9S7, Barcfcl 

kpprosieately 70 diffaroat siaorals.are kaooa 
xhat coataia areolae as aa ossestial 
coastitssBt. Oaly a few of ttese eleseats art 
iapoctaat as ores of tko eleaeat. vraaicit* 
i s tfc* Best iaportaat oca aiaecal of eraaiea. 
I t s ideal chesical coapositioa i s araaiaB 

^.dioxide (902), bat typically variable, aad 
~ofteo larf* aaossts of bexavelent araaiaa ioas 

ace foaad ia tke aiaeral. Coffiaite .k 
• s i l i ca te of totrsvaleat sraaiaa, i s aidespresd 
ia the BBOkidized deposits of tke Colorado 
Plate**- i t i s Laostrscleral vitt zircoa aad 
a aesbec of tko aesosil icato eroep. (JST) 

<28«> 
rroBdel, C , aarvacd Oaiversity, Caabcides, a* 
Stadios of Braaiaa Siaorals ( I d : s t leoi te and 
Bovacofcite. The tsericaa Biacralogist 
36:6B0-a0C. ,.(1951| 

Bovacofcite, froa Schaeebera, Saxoay, has the 
coepositoa Ba(002)2f ls00»2-aS20 aad i t 
probably for as a cospiece series to the 
phosphate aaaloose, aaloeite. iaalysad 
aaterial eith ks:P appcosiaataly 1:1 i s 
tetraeonal vith a (sab 0}«7.12 aa^stroas, 
c(asb 0)'20.1» aad 9cavity of 3.3. Optically 
this saterial , l ike other eesbers of the 
secies, has an aaoaaloas biaxial aaoative vith 

"af-1.620, al«at»l.«37, Jf 0 U 15 de^cee*; 
gravity 3.6. ha aaalysis i s gi»«» of • aev 
occarrence of salaeite , ao(!l02l2(»0«|2-a>20, 
at liaa da Osacta Seica, Sabiqtal, Poctaqal; 
tetragonal vit% a (sob 0|>7.01 aagstcos, c(sub 
0|-19.8»; biaxial aeoxtlve vith n*« 1.565, 
ar> 1,582, aZ«1.5"5, 2f i s a[>pcoxiaat*ly 65 
deorees and r <rceater tbaa v. Saleeite fcoa 
Shiakolobve, Balaian Coaoo, has a (sab 0)>7.02 
asaatroa, c(sab 0)«19.81; a*« 1.55a, 
BT>BS>1.571, 21 O to 10 dooree*. lovacefcita 
asd saleeite closely ceseable and ac« 
isoatcactacal eitb (al ly bydcaced aatsaita. 
The Indices of cefcsctioa vacy vitk the 
contest of seo l i t ic eater wlt-in the l i a i t s of 
stabi l i ty of the folly bydcated phase. 
(lath) (JUT) 

http://aoo.cee.ates
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<2«S> 
Trenail, C , Harvard Oaiversity, casbrMae, Bk: 
VS6S, Washington, BC 

•iseral Coapositioa of Cavaite. The knericu 
Useralogist *1 (T-"| :539-56«. (1956. Jsly) 

The eaee gsaaite has been widely ssed for aore 
thaa 100 years as a generic tera to designate 
flne-graine* yellov to orange.-ted. alteration 
projects of arasiaite. h s laty of aboat 100 
sp*ci»e*s of gsasite f toe world-vide 
loca l i t ies ens sate by T-ray, cptical aat : 

chepical aetbods. klaost a l l of the speciseas 
•ere identified as already knows araniaa 
einerals. Typically, gaaaite .secant as aa 
•lteratioe prodact of araaiaite crystals i s 
pegsatite. Sack speciaees asaally shoe a 
characteristic s^agaence of alteration 
prodacts: (1) k ceatral cor* of black or 
brownish-black e n a i n l t e . {2} k sarxosading 
zone, yelloe to orange-red, coaposed chiefly 
of hydrated leas acaayl oxides. (3| Be oeter 
s i l i ca t e zone. The secoad xoae coastitstats 
traditioaal oaaaite. Cheaically the 'orsatioa 
of the orange-red gsaaite zone i s 
characterized by oxidatioa of tetravaleat 
•raalaa to heuvalest ecaaiea aad hydration. 
There i s asaally l i t t l e or a* addition of 
paterial other thaa B20 at th i s stage, bat 
leaching of nraniwa relative to lead say be a 
factor. The ostexaost s i l i ca te xoae i s dee to 
reaction of the hydra tad oxides of gesnite 
zone aitk aeteoric or possibly hydrotbetsal 
eaters carrying s i l i c a and asaally also 
ealcien. The Th and rare earths coataiaed ia 
the origiaal araaiaite are as»il ly conpletely 
resoved daring the foraatioa of the s i l i ca tes . 
(JBT) 

<286> 
Prondel, C , harvard University, Caabridge, Kk 
Bydrozyl Ssbstitatioa in Thorite aad Zircoa. The 
kaericaa Biaecalogist 38:1001-1018. (19531 

The thorite-like nlnerals, tborogaanit*, 
a lcolsyl te , bydrothorite, eaitlandlu>, 
eackiatosbite, and hybllite, were foand to t« 
ninor chenicnl variants of a single phase, for 
shich the sane thorogaaaite has priority. 
Tborogwaeite i s isostraetaral aith thorite and 
has the xase aait -ce l l ftiaaasions. i t differs 
ia being secondary in origin, in being forned 
by the al -oration of prisary thoriaa aiaerals 
iscladisg thorite i t se l f , ia occntttag as 
fine-grained aggregate* that are aot setaaict 
bat crystall iae, aad ia containing essential 
eater. Chealcelly, thcrogaanite seea* to be a 
bydrocy-containing variant of thorite, TkSiO*, 
in vhich there i s a serial substitution of 
(0B)» for SiO* aith the fornsln 
Th(5iO»J1-x(OB)»x. Crytolite has aa analogowa 
relation to zircon, (tetbl (JBT) 

<287> 
Fronde 1, C , Bar ward University, Caabridge, Bk 
Stadles of Oraniaa Binersls (?): 
phospharaaylit*. The knsricaa Bineralogist 
35s75«-763. (1950) 

kn i l l defined oraaiaa aioeral, 
phospfcaranylite, anti l no* known only fson 
Borth Carolina ia r'described froa twelve new 
l o c a l i t i e s , •(•"ipkarsnylit* i s isostroetnral 
with d**i»«tlt*, Pb3(0O2)5(PO»)»(OHM-1Oct2O, 
and i t s ldeai foraola 1« pr**oa*d to be 
CaJ(TO2)5(PO«)»(0H)»-10H2O. HBalyses ahov 
aach leas ealeiaa than tegnired by this 

focaala. i t eccars as dense, goldea yelloe 
f i l e s coaposed of eicroacopic rectaagalar 
plates, aad i s foend principally in the 
•aatheced zone of peeaatites contaiaiag 
araaiaite. Cry s ta l l izatioa i s tetragonal or 
orthorhoabic. Phospkaraaylite i s optically 
negative nith soaeehat variable indices: 
BX*1.660 to 1.690 (colorless to pale yel loe) , 
• f l . e f C to 1.T2* (gold** yelloel . aZ*1,698 to 
1.?2« (golden yellow); 2T*o to 35 degree*. 
Lead sabstitvtes for calciaa in soae varieties ~ 
vith acconpsnylKg increase in indices of 
refraction, (katb)tJOTj 

<288> 
rroedel, C. , harvard Beiversity, Caabridge, Bk 
Stasia* of 3xaei"n Kinerals ( f i l l : Sebvgelite, 
an klBBieaa-ketaaite. The kaericaa Biaecalogist 
36:6'»1-6'i«. (19511 

Sabagalite i s a aeeber of the aataaite groep 
and i t has a coapositioa of 
Bh1(B02}*(PO*)*-16B20. It i s a secondary 
niaeral foaad associated with nets-aataaite, 
sa lee i te , ana phospharsnylit*. Sabagalite 
occars as crests of yellov platy crystals aith 
perfect cleavage tCOl), • hardness of 2 1/2, 
and a gravity of 3.20. Optically, air dried 
sabagalite has an ascaeloas biaxial negative 
character with aI»1.56»-1.W5 (Mlorless) , 
aT-1.581-1.583 (yellov), sZ'1.582-1.58* 
(yellov), and 2T«0 degrees to aoderate. S-tay 
stady indicates a tetragonal ce l l aitb a (sab 
0)«6.96 angstroas, c(sab 0)«19.3; a (sab 0) :c 
(sab 0)'1:2.173. Sabagalite i s isostractaral 
aith fally-hydrated aatnnite, 
Ca2(B02)«(F0«#k-16a20, eith kl« •• •B'«2Ca". 
sabagalite breaks down between 68 and 101 
degrees to a new phase which Is isostractaral 
vith the art i f ic ia l aeta-II hydrate of 
netnnite. The water contest of the 
fslly-hydrated aad eeta-II hydrates of 
sabagalite varies xeolit ieally vith 
accoapanying variation ia the indices of 
refraction. (JBT) 

<289> 
rrondel, C , harvard Dniversity, Caabridge, Bk 
Stadias of Oraniaa Binerals (I); Parsoasite aad 
tandite. The knerican Biseralogist 35:2*5-250. 
(1950) 

Parsonite, Pb2(0O2) (P0»)2-2B2O, fr>n the 
taggles pegaatite of Be* Baapsbire and froa 
Bolseadorf, Bavaria i s described. The Be* 
Baapshire naterial occars as crests of 
aicroscopic nonoclinic crystals that are 
elongated on [001) and flattened on [010], 
with [001) as the teratal face and beta 
egaalling 99 degrees. The parsoaite i s 
citron-yellow in color, vith a hardness of 2 
1/2 to 3, a specific gravity of 5.37, aad a 
c(sab 0) of ( .8 aagstroas. ftnalysis gave PbO 
ri .*3 , 003 3*. 6 8, P205 1».»«, aad 120 3,*3 for 
a total of 100,00 after the dedoction of 5.6* 
percent gsarts. The indices of refraction 
n r y with the water content; nost crystals 
having nf of aboat 1.070, nl of approri«ately 
1,890, and aa angle of extinction of 
approfiaatley 19 degrees. Bandit*, originally 
described fro* Philatelpha, P*on«ylvsBia, in 
1978 as n carbonate of calclia and Uraniaa i s 
discr*<Mt'4>d as a aixtar* conaisting 
principally of c i l c i t* aad b*ta-aranotil* vith 
BOB* tynyananite. (JBT) 
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<2*»> 
r roa la i , c . karvard aalaarsity, caakrldaa. 

< » 3 > 
1 . * . « . . Baraard Balaacsity, C M K i l f t . U 

Stasias of Vraaiaa Btaaxal* (X) s • raaopi l l ta . 
Tka kaaricaa aiaacaloalst 37;95#-959, 0 « 2 ) 

tha statas a f c aaaaar a t aatacai acaaiaa 
aalfatas tkat kaaa kaaa raported i i U t 
l i taratara l a caaiaaat. OC tka aiaateoa 
diffaraat aaaas alvaa as apacia* or iaaoric 
aaataaattaaa far ataalaa aaUatas, oaly taxaa 
(Jakaaalta, cippaita, a>d acaaopUlta) c u t e 
adaaaatoly defiaad ea tfca baste of axistias; 
data. - OC taa caaalaiaa siataaa rspoctad 
acaaiaa salfatas p lpta-asnos- i l i ta , Basiacfcas 
Sckaofalaaacas araaoxyd, BaalBcbaa 
Bcaasslpkat, tata-araaepi l i te , 
Caldoaracoaite, caprotippaita, aaabacita, 
Badjidita. Bracoaisa, Btacoaite, Bcaablstka. 
Braaaxaa, araaackalcita, a*aaactac, 
Btaavi tr io l , u t toaliaaitat l i t t l a i s kaan 
•ad aaay aara aat facta a * d ist iact i f >l«a • 
taa basis af cboalcal aaalysis wkicfc 
ky faalty aaalytical pcocadaras. ar aaiea 
aada aa Bixtazaa. fJBT) 

<CT3> 
Fcoadel, C , aad F. Ca t t l t t a , Barvard *Bivarsity, 
caakridoa, U ; 05*5, •askiaatoa, BC 
Stadias of Bcaaiaa aiaarato ( H « | : BasarUta. 
taa aaericaa Biaaraloaiat 39:**ft-«51. (19M) 

a aav ckaaicsl analysis of raaardita froa 
Kataaaa bas coafiraad taa focaala 
rk(B02)»(M«|Z<PBl«>7B2a. X-C«T s i s a l * 
crystal stady astabllsbad taa aalt ca l l as 
ortkorkoabic oitfc tka ataaasioas a-16.07 
• • •stress, b»17.50, c*T3,7. Baaardita i s 
isostcactaral sick botk dasisdtita (••16-07, 
fc-17.50, c»13.02) asd caospksraaylita. I k . 
ckaalcal coaeoattioa of davisdtita, koaavcE, 
caaaot ba cacoacilad s i tk tkat of roaardita aa 
tk is basis. Pkospkaraaylita i s probably tka 
calciaa asaloaaa of rasardita, aitli tka 
foraala Ca(002)»(Po»j2 P B I B - T B W . ftstk) 

<292> 
rcoadal, C., aad I . Bayroaitx, Barvard 
Valvarsity, Caatcidoa, • • ; osss, Baskiaatoa, DC 

Stadias of Braaiaa l iaacalsr 
aaactcas Biaaralooizt 3as2*9-2SS. 

Stadias of Oraaiaa siaarals ( l i t ) : 
Batbacfotdlaa, Bidarickita, aad Clackaita. 
Maclean Biseraloaist »1:127-133. (1956» 

Tka 

BatkarfordiBa, didat icki ta, aad a syatkatic 
•raayl carboasts obtalaad by kaatina: TO3 ia 
««tac aadac 15,000 pal C92 at 300 daaraas c 
oara idaotical * -cay povdor pattara*, aad OR 
aaalyaia yieldad tka saaa foraala 
[ (002) (C03) ] . Tka aaaa ratfcacfotdiaa kas 
pr ior i ty . Taa aa* local i t ias ara racocdad Cor 
ratkarfociiaa at Oaryl Roaataia,. • - » . aad 
•avry, "aiaa, vkara i t occars-*# erases and 
asgraaataa of ortborkoa»ic(7> f ibars; biaxial 
posit i fa, viftk »X«1.720-1.723, aT-1.72t-1.730, 
B * » 1 . 7 5 5 - 1.7*9; T slono tka fibar leagtb. 
Clarkoita ia dascribad froa i t s sacond kaovn 
local i ty , tka I jasr d is t r i c t , t«)pata«a, 
India, abara i t oecars aa a aicrocryatsllina, 
ebocolata-brovB altarstloa prodact of 
sraniaito ia pagaatita, Malysis yialdad tka 
foraala (>«, C», 9b, Tft, "20J 202(0, l»20) 7; 
isostractoral witk M202O7 md C«V207. 
Spacific ocafity is i.tfi, aata indax of 
rafraction 1.9»-1.97. (Hath) (JUT) 

ay s ta*r by tha 
aacita froa T iaUc . leak, 
ap Pfsak ay/aaa m a > aa|T aac c a l l 

fsab 0|«7.13 aaaatcaas, ctsaa 
• I - 0 . U . wiXk a fsab OCcfaab i M I s L Z W . 
as i t ca l l . caatMts as* Caf««Z»2Cas«*l2-«l 
Taat calcalatad a jac i f ic f tav l ty i s 3.T9: taa 

spadf i c axevity of Sukaaakara 
U J . H . Staay • * siakkaxie 

cita i^dlcatad taa aatlrtaaca of taa aad 
tkcaa kydratas. saw a i tk ta t o 10 

oaa witk • to 5 B20, aad possibly a s t U l 
hydrata. Za t a i s cospact, taa syathatic 

aatarlal to s la i la r t» aataaita as! toaacaita, 
both o l atjck fcara a>aaa taaad i a f a l l y 
kyakatad COxas aad as Isaac aydcataa;, aota X 
r a * aata XX- sataral aaaaa r i t a cocraspoads l a 
aatar eoataat aad a-xay stcactara to 
aata-astaaita I aad ta> syatkatic i a — a i i f . 
a i tk S B20. Variatiaa ia aatac caataat 
affscts bock. tk» optical aad flaocaacaat 
prapactias of tka aa ta r ia l . 

<2*a> 
rroadol, J . a . , aad r. C a t t i t t a . «sss v «asa>la««oa. 

Stadias of araaiaa Uaarals fXIXI: Tka Statas of 
e i l l i o t i t a w i BacaoaraUta. Taa laac icM 
Biaarsloaist 3«:101V102a. |1«51| 

S i l l i a t i t a tlaO-W03-1lB2<»» was foaad to ka a 
ra l id aiaacal spacias aat isostractacal aitfc 
bacaaaralita f7aX»-tBj20|. Caaaical aaalysaa 
•ad aaissaakary t-cay stadia*- oa too spacioaas 
of k U l i o t i t a %a*mi ( 1 | BaO 0 . M parcaat, ao3 
•2 ,7* paccaat, a20 O.ay paccaat, S102 0.7k 
paceaat, CaO 0.30 parcaat, for a to ta l_^ | 
•9.C7 pareaat; a (sab 0) la . 29 M n t c a u , kfsab 
0) 12.i»», efssb 0) 15.00 aitb fosr facaala 
•a i ts par a* i t c a l l ; alpka 1.730, kota 1.010, 
•aaaa 1.015; sp. ac. 5.32 (a *«s . ) , 5.33 
( c a l c l ; (2 | aaO 7.< l sarsaat, 033 Oa.39 
parcaat, • » 0,00 paccaac (or a tota l of 
100. *S parcaat; a (sab 0| 13.** •aastroas. 
b(sab 0) 12,00 aaostroas, cfssk 0| 15.0a 
aaostroas; alpfca 1.725, beta 1.7«o, aaaaa 
1.7*0; sp. «x. 5.36 faaas.1, 5.»9 f c a l e . l . 
Spaca acoap Paas. B U l i a t i t a is ortkorkOBbic 
witk 27(-> 35 daoraas; X p«la yal loa, T aad Z 
•oldaa yalloa. 1 amw analysis «sd s-ray stsdy 
of baciaaralita ja«» 033 07.51 parcaat, R20 
0.95 pareaat, Si32 1.02 parcaat; a(sab 0) 
13.92 aaastcoas, b(sak 01 I2 . t5 aaastroos, 
c(ssb 0) 15.09 aaastross; alpka 1.730, kata 
1.005, aaaaa 1.020; sp. «roap 5.3 (aassacad), 
5.6 (calcalatad) . f cos tk is so* asalyss tka 

.did for•»»!• for kacqaaralita (2093-31201 kss 
kaaa ravisa.4 to 7U0J-11H2O, asaloaoas to taa 
forsaia for k i l l t a t l c a , aad tbara ara foar 
Corsair aai ta p»r wt». c o l l . Spaca froap 
Paaa. Bacasoralica i * ortkorkoabic, 2V (*t 30 
daaraes; X yalloa, T a»i z i**p ioldea yallov. 
(Aatk) ( ja r i 

http://aT-1.72t-1.730


<295> 

Tr»IS»LO«T 

•C2«5> 
F c o ^ d e l , J . a . 
3C 

aad F. C a t t i t t a , OSSS. Washington, 

S t u d i e s of I r a o i J a i t i c e r a l s (til}: an I I t e r a t i o n 
?rodact of l a s t h i e i t e . The l a e r i c a a B i n e c a l o g i s t 
3 « : m « - 1 0 2 9 - «1»5a) 

I s p e c i a e t fron f a t a n g e l a b e l e d a s i a & t a i a i t e 
i t t i e Sarvecd "JBivers i ty a i a e r a l c o l l e c t i o n 
«<s a t i l y z e d . The a i a e r a l r e s e a b l v d 
i a a t h i e i t e i a hand s p e c i a e s . bat c h e a i c a l 
I I I I T S ' J gave o a l y a t r v e e o f 902 and a 
; « r a « l e o f 7 C 3 - 2 B K . v b e r e a s i a a t h i a i t e 
r e p s r t e d l y coo t a i n s o n l y t e t r a v a l e . t a c a n i o a . 
"he a i a e c a l v a s t h o a g h t Co be aa a l t e r a t i o n 
ocodact of i a a t h i a i t e i s a b l e t t h e t e t r a v a l e n t 
s r a s i s a v a s a l a o s t c o m p l e t e l y o x i d i z e d t o 
; » n » * I « t i r a a i a a . I - r * y S e i s s e a b e r g s t a d y , 
a s i a g copper n i i t U o i , gave s h a r p l a t t i c e 
p a t t e r n s v i t * a ( s a t 0 l * T - 1 7 e s g s t r o s s , b ( s a b 
51 = 11 .B6 . and c ( s a b 0 ) - 1 * t . 2 0 ; a ( s a t 3 ) : b ( s a b 
; j ; c ( s i t Oj =0.62V»: 1: i . 311- The a e a s a c e 
s p e c . f i e g r a v i t y of t h e s p e c i a e a m s l i g h t l y 
l e s s that 3 . 5 and t h e c a l c u l a t e d s p e c i f i c 
g r a v i t y vas 3 . 5 * 1 , a s s s s i n g 9 f o r a o l i an i t s of 
T01-2B20. (J1T1 

<:<9<:> 
» u c » s , 1 . 9 . , 
l a b o r a t o r y , '. *»os-. 

r - S j r s t i - l i*s a* S y n t h e t i c C o f f - t i t e , T h o r i t e a i l 
i r a a o t b o r i t e s . The. t x e r i c a s s i i e r a l o g i s t 
* 3 : 2 » 1 - i a ? . <«953, l a r c h ) 

' • : * ? l a t a »r» present*.? fee 
c i f f i a i t e , t h o r i t e , and s e v e r 
TV.e c e l l c o n s t a n t s o b t a i n e d f 
» t « . « » i p l u s or a i t a s 3.OOaitI 
a i n s s 3 . 3 3 5 H ; f o r t h o r i t e i = 
» - . B « S O.OIakl , c * * . . 3 l » p l u s o 
T s t e r i e d i a t e c o n s t a n t s Vetera 
i r a n o t h o r i t e s i n d i c a t e a cor.t 
s o l a t i o t b*t«e«s 1SiO» and Tfc 
til t h o r i t e are i s o s t r o c t u r a l 
The ixyger p o s i t i o n s for c o f f 
p l i ' or a m u s 0 . J 1 C , v»C.3»7 
" . / t o and for t h o r i t e u = 0 . l 6 6 
3 510 , v = 3 - l » 7 p l u s o r a i a u s 
r . u r g e s were observed e i t h e r 
i r . f » c s i t i » s or i n c e l l corista 
r e i o v e d frox the h y d r o t h e r s a l 
f a i t h ) ( J « n 

s y n t h e t i c 
a l u t a n o t h o r l t e s . 
or c o f f i n i t e are 

c « 6 . 2 5 0 p l u s or 
~>. ' 2 a p l u s or 
r s i n e s let . 
i c e d f o r s e v e r a l 

nuoas s o l i d 
S i 0 » . C o f f i n i t e 

with z i r c o n , 
m i t e are a = 0 . 1 9 1 
p l u s o r l i n n s 

p l u s or a i n a s 
0 . 0 1 0 . l o 
in l i n e 
r.ts v i t h 3 * 

p r e p a r a t i o n s . 

"ab-»l»- S.9. 

f m e n n of u r a n i J a . Migrat ion of nraniua and 
Thoriva - S i p l o r a t i o a S i g n i f i c a n c e , J . s . 
" . a b e l i , , . . The l a e r i c a n A s s o c i a t i o n o f P e t r o l e u s 
"Uro log i s t s , T u l s a , Ok U ho an, (pp. 7 5 - 7 6 1 , 1*8 pp. 
(1977 , 

a l though g e a e r a l l y a o b i l * in t h e h e x a v a l e n t 
s t a t e , u r a n i o : can be s t a b i l i z e d by 
p r e c i p i t a t i o n as a r s e n a t e , p h o s p h a t e , or 
v a n a d a t e . T rani us r e d a c t i o n and p c e c i p i t a t i i n 
o f p r i a a r y u r i n o u s s i l i c a t e or u r i n o u s s x i d e 
r e g u i r e an e x t e r n * ; a g e n t , aost c o a a o n l y 
o r i a n l c a r t e r i a l of vh ich c o i l s of M t u a i n o u s 

or l o v e r rank a r e t h e a o s t e f f i c i e n t . O c a a i r i 
a i g r a t i n g i a c o n t i n e n t a l groundwater h a s 
l i t t l e o p p o r t a n i t y f o r f i x a t i o a . Even i a a r i l 
c l i a a t . e s , the r e l a t i v e l y i a s o l a b l e h e x a v n l e n t 
v a n a d a t e s a r e a e v e c froa carbon " t r a s h * 
c o c c e a t r a t i o n s , and t h e s e have beea o x i d i x e d 
f roa p r i a a r y o n o x i d i x e d p i t c h b l e n d e d e p o s i t s 
a t s h o l l o a d e p t h s . The e x a c t a e c h a a i s a s o f 
r e d a c t i o n and f i x a t i o n by o r g a n i c - . a t t e r have 
been e x t « s i » e l y i n v e s t i g a t e d , b a t s t i l l a r * 
no t s o i l u n d e r s t o o d . B a c t e r i a l B2S h a s beea 
pa t f o r t h a s t h e red o c t a n t , ba t s o a e 
i n v e s t i g a t o r s have f a i l e d t o f l e d b a c t e r i a i a 
a r a n i o a d e p o s i t s aad t h e d i s t r i b a t i o a g e o a e t r y 
o f a r a a i a a and o r g a n i c a a t t e r i n a n o x i d i z e d 
d e p o s i t s i s aore c o a a o n l y a o o c o r r e l a t i v e t h a n 
c o r r e l a t i v e . (JIT) 

<298> 
S o r a a c , D . H . , O n i v e r s i t y o f T o r o n t o , T o r o n t o , 
C a t a r i o , Canada 

S t u d i e s o f S a d i o a c t i v e Coapoands: T - S o d d y i t e . 
t h e l a e r i c a n m i n e r a l o g i s t 37 ( 5 - * ) : 3 8 6 - 3 9 3 . 
( 1 9 5 3 , Say) 

S o d d y i t e i s a r a t e h y d r o u s a r a a i a a s i l i c a t e . 
I t o c c u r s a s i d i o a o r r h i c c r y s t a l s o f t e n i n 
groups or c l e s t e r s , afcich a c e s o a e t i a e s 
d i v e i q e n t . Soddy i te i s g r e e n i s h - y e l l o a f o r 
t h e c r o s s - f i b r e t y p e , canary y e l l o v f o r t h e 
opaqae s a t e r i a l and aaber y e l l o v for t h e 
transpar'Kit c r y s t a l s . The d e n s i t y o f a c l e a n 
c l u s t e r of c r y s t a l s aas 4 . 7 0 p i s s or a i n a s 
0 . 0 1 , and t a o c l e a v a g e s a c r e n o t e d : (0011 
p e r f e c t and (111) good . S o d d y i t e ' s c h e a i c a l 
f o r a u l a i s 5033 .2S iO2 .6H23 . The a i n e r a l i s 
o r t h o r h o a b i c v i t h a ° 8 . 3 2 , b « 1 1 . 2 1 , aad c = 1 8 . 7 1 
a n g s t r o e s . The s p a c e group i s Pddd. S o d d y i t e 
i s o p t i c a l l y n e g a t i v e , p l e o c h r o i c , Z 
c o l o r l e s s , T very p a l e y e l l o v , and Z p a l e 
y e l l o v - g r e e n . (JHT) 

<29«> 
Goraan, D . H . , and E.R. l u f f i e l d . U n i v e r s i t y o f 
T o r o n t o , T o r o n t o , O n t a r i o , Canada 

S t u d i e s o f S a d i o a c t i v e Coapoands: 
TITI-Oranophane and Be ta -Cranopha ie . The 
a a o r i c a n n i n e r a l o g i s t » 0 ( 7 - 8 ) : 6 3 » - 6 » 5 . ( 1 9 5 5 , 
J u l y ) 

Oranophane [CaO. 2 0 0 3 . 2 S i O 2 . 6 H 2 0 ) i s the a o s t 
coa ion uraniaa s i l i c a t e a i n e r a l . I t o c c u r s aa 
IdoBorpbic c r y s t a l s vb icb are p r i s a a t i c o r 
a c i c u l a r , s o a e t i a e s r e t i c u l a t e , bat s o r e o f t e n 
in d i v e r g e n t c l u s t e r s ar t u f f s . The c o l o r i . 
v a r i a b l e , t y p i c a l l y l e a o n y e l l o v , canary 
y e l l o v , orange y e l l o v , and very o f t e n , p a l e 
y e l l o v . !)racophaae and b e t a - u c a n o p h a a e a c a 
d i a o r p b o u s with c o m p o s i t i o n , oranophane i s 
a o n o c l i n e v i t h a - 1 S . 8 7 , b « 7 . 0 5 , and c*6.66 
a n g s t r o a s . Beta i s equal t o 97 d e g r e e s and 15 
a i n u t e s , Beta-aranophane i s a o n o c l i n l c and 
a * 6 . 6 « , b>15 .55 , and c » 1 » . 0 1 a n g s t r o a s . Beta 
i s e g u a l t o 91 d e g r e e s . (JUT) 
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<360> 
lotaan, Ta. 0 . , v . e . Polyakova, aae «.C. Strata 
iBotber Variety of Bcanaecite- Ooklady akec «esk 
SSS?. Eactk Sciences Section f « : l i « -125 . ( 1 « 0 

l sraniew t i t a a e t e has beer, foaed i s t i e OS SB 
that kas aiaca ia coaaoa with a i s e r a i s of the 
bcannerite group. Dal ike ordiaary kypotkerMl 
bcannerite , kovever, i t s aew vsr i e ty i s a 
product of kydrotheraai a c t i v i t y at aoderate 
aad low temperatures. Tea aineral occars as 
coatirteoas a asses aad, l a s s cosaoe ly . 
accanelat ions of p r i s a a t i c a l l y elongate 
c r y s t a l s ap to 0.0" aa i a length ia tke ceaest 
of a fau l t breccia of aetaaocphic oc granitoid 
cocks, where i t i s c l o s e l y assoc ia ted with 
pyr i te and aaccas i ta . The foraat ioa of the 
t i tanate-bearing breccia n s precised by 
in tcase s e t a s o a a t i s s , aitk replacement of host 
cock by aa aggregate of p y r i t e , aader i te , 
do ioa i te , and potassiaa fe ldspar. The uraaisa 
t i t a a a t e i s clack bat faecoaes dark brown i c 
poadac. I t kas a strong ces iaoas l u s t e r , s 
conchoid* 1 fractare , a s p e c i f i c gravity of 
* . 3 2 , aad a kacdaess of S.I OR eke Soks s c a l e , 
"o t i ca l l y tka ainecal i s i so tropic and when 
i-rayed in the aatacal s t a t e , the s i a e r a l i s 
aaorphoas. (J ST) 

<301> 
Sritsaenko, S . S . , L . ( . Belowa, B.T. Setseva, and 
K.T. Savelyeva 

s iaera iog ica l Types of Oxidation Zones of 
"ydrotheisal Draniua and Salphide-Oraniua ores of 
the OSS*. Peaceful Uses of atoaic Energy, Vol. 
2, Survey of Baa Raterial Sesoarces , Proceedings. 
of the 2nd International Conference, Ceneva, 
Switzerland, Sep tea her 1-13, 1958. United 
Sat ions . Be* Tort, (pp. «C6-«T«) , e»3 pp. (19581 

Foe nraniaa deposits there can be 
dist inguished two Biaeca l og i ca l types of 
oxidation zones: 1) Hydroxide-si l iceous type, 
and 2) S i l i ceous type proper. For 
uraniaa-sulphide depos i t s three types of 
oxidation zones can ha d i s t ingu i shed: 11 
S l l iceous-v icaeous, 2) Kicaceous proper, and 
3) Bicaceous- l iuooi t ic and l i a o n i t i c proper, 
aaoag the oxidation zones s tudied , the 
aicaceoes l o j e s are dist inguished by the 
greatest variety of Bineral coapos i t ion . The 
d i s t r ibot ion of secondary uraniuB a i s e r a l s in 
the oxidation zone in a noaber of instances 
shows a de f in i te secondary zonation which i s 
different for araalua froper f.nd 
sulphide-uranlaa d e p o s i t s . Oxidation zone 
types , an dete ia ined by secondary acaniaa 
• i a e r a l i z a t i o n can a l so serve as the principal 
oatccop types. Oxidation Zones of the 
hydroxide-s i l iceous type aost e a s i l y lend 
thease lves to assessment of depos i t s by the 
outcrops. Outcrops of phosphate-arsenate ores 
(oxidation zone of the aicaceoas typel 
characterize heavily depleted sec t ion* of the 
deposit and do not 90 beyond low-grade 
noocoaaercial ocas. Considering Brasilia's 
h;?h i lgratory a b i l i t y and the comparatively 
low s r j M l i t y of i t s hypergenic mater ia ls , 
hlo>iy r lgn i f leant foe assess ing i t s oatccops 
ir the ident i f i ca t ion of such icaaiua-baaring 
r .neralo which f i r s t l y should be extens ive ly 
l l s t r l b a t a a and pcasarved in a l l -Udnt ion 
zono*, and secondly aoald permit lodgment of 
the re la t ive concentration of t h i s element in 
ore !>odiei. These requirements are sat laf iad 
prlaari ly by iron hydroxides. The 
establishment of the dependence between tka 
uranium content of l imonites and the character 
of the a i n e o H z a t i o n of zones increases the 

s ign i f i cance of aiae m a g i c a l c r i t e r i a i s 
assess ing a deposit , e s p e c i a l l y ia t i e c*s* 
when oxidation rones are ? J J : tr. urasiaa 
minerals or 4*. aot contain t i * e i t a l l . * i ; t ; 
with a i n . r a l s as* • : » : < : assocxatioas 
coesidered. soae sij&ifieascw »*y a l so ;•* o: 
soae ao<£«ra aea focaat ios (salsfcates, 
carbonates, aai aoiyedates of iraaiwwj »hlet 
in soae ias tacces cae be ase! for K K W S S H J 
old a ice workings aad dasps for arariax 
coakeat. {I!T| 

<3C2> 
Cciner, J . v . , I t i v e r s i t y »f 3 i snesota , 
s i s a e a p o l i s , s s 

Coccentrit ioc of Traaiaa Sy Carbo-s Tjapjas is . 
! cocoa ic Geology 50:5*2-5*3. (l i s S5l 

It i s sagges te i that the carbas responsible 
for prec ip i ta t ion of 3 s i a e r a l s i s ler-.re* 
fro* aore coaplex cacbos cosp»snds lac la i i^' j 
res ias (b i taaeas?! , based an the evidence of 
aaaecoas BBBetaaorphesed s e d i a e c t s r*aji--; 1: 
age fcoa ?ecaian t o T»cti«ry %n{ of v o r l i - * i ! e 
d i s t r i b u t i o n , laotker evidence i s the COIIOC 
ceplacaaeat of f o s s i l plaat c e l l ka i l s by 
reduced *? a i i e r i l s aad the assoc iat ion of 
a s f b s l t i t e with f o s s i l p lants , wieieas 
petroleua, when foasd witk carbosized plants 
or a i r t a l t i t e , contains >aly traces of V 
(exaaple: Teanle »own*ai=. 7t<h| . Tiere i s 
no v i s i b l e grtdation betweea o i l and 
a s p h a l t i t e . The fact that graphit ic rtrt-.oa 
has no influence 03 1 precipi tat ion i s 
predictable frov i t s iner tness ; i f the c ir toa 
were of organic origin aad aetasorphosei af>>-
coatact with 0, there could be aa assoc iat ion . 
This say be the case in the a lgoia-Sl ir . ! 
Siver D i s t r i c t , Ontario, thsit;h i t i s doubtful 
whether breacerite would aave foraed with the 
aid of organic carbon. The low s o l u b i l i t y ci 
Th woald require sore than a hot agaeous 
solut ion t o produce the variety of n-Th 
• i c era l s found in pegsat i te* . Zxaaples of 
hydrocarbon polyeeri zatioa by irradiat ion to 
fors thuchol i te or asphal t t te ir. ae'.^a^rphosei 
rocks are d i f f i c u l t to find. (LICH) 

<30 3> 
Roekstra, R .S . , and L.K. Puchs, Hr.ir.r.t! Sat iocal 
Laboratory, Lesont, IL 

Synthesis of Cof f i c i t e - 0Si1». Science 123:105. 
(19561 

» procedure of synthesiz ing c o f f i n i t e (3Sio»i 
by a hydrotheraal process i s d iscussed. One 
• i l l i - a o i e each of aranias tetrachloride aad 
sodioa a e t a s i l i c a t e ace dissolved in la a l of 
water, SodiuB hydroxide so lut ion i s added 
dropwise t o the uraolua s i l i c a t e so la t ion 
u n t i l a i t i f f ge l f o r i * sear the neutral 
point . Enough addit ional base i s added to 
sake the s ixtuce s l i g h t l y a lka l ine (pR 0 to 
10), The gelat inous prec ip i ta te i s than 
centcifuged and transferred to a v i treous 
s i l i c a tube, which i s placed in an Inconel 
bosb tube. These operations ace carried out 
in a nitrogen atsosphere to prevent oxidation 
of the ucanius. The scaled tncosel tube i s 
heated 0 t o 5 days at 250 degrees C to 
c r y s t a l l i z e the ns io t . The synthet ic 
c o f f i n i t e appears as a bluish*green so l id in 
the reaction products. The water la l prepared 
t o date appears to b« i sotropic under the 
• l croscope , but x-ray powder patterns confira 
the presence of tetragonal c r y s t a l s of 
c o f f i n i t e . Quartz or c r l s t o b a l i t e have a l s o 
been ident i f i ed as contaalnants in a l l 
c o f f i n i t e preparations. (JUT) 



<]<M> 

axusium 

oo»> 
Boeve. J . . • •< T . I . I . Sibbeld. Saskatchewan 
Beseerch Coaaci l . Saskatoon. Saskatchewan: 
Saskatchewan Ceolowical Server, Beglse, 
Saskatchewan 
Biaeraloery tad Geological S e t t i a g of 
Bacearoraitv-Type area l e a Deposits i s Borthera 
S t s U " - t t H i . Braaiaa Bepos i ts , Their Biserclogy 
aad Orig in . Short Coars* Baedbook, to laae 3 . S.B-
l i e a e r l e y . ( U . | . S s i v e r s i t y of tocoato Press , 
Toronto. O u i i , Ca. 19, s?p. »57-«7a | , 521 pp. 
(1978, October) 

The period of 1.25 t o I D b i l l i o a rears ago i s 
Be l i e red t o be t i s e interval at which t i a e the 
eBcoBfotBity-tyae araaiea depos i t s focnei 
tbroaefcoet the Athabasca bas ia . This interval 
pos t -dates the depos i t fen of the Athabasca 
roraatioa *>ad i s approxisately coincident with 
aa episode of Gresv i l l e -ag* s a f i c aagaatic 
a c t i v i t y within t i e bas ia . The a i c e c a l i x e t i o s 
of these d e p o s i t s i s s p a t i a l l y related to tbe 
• sconfora i ty which aadcr l ies tbe Athabasca 
•ornat ion , bat i s unrelated t o prc-Ataabasca 
weathering Pregnantly, tbe s i e e r a l i z a t i o c i s 
assoc iated with reverse f a a l t s that para l l e l 
tbe bedding planes in pre-Atbatesca host rocks 
of Aphebiaa (Early Proterzoic) age and i t 
cosao- ly i s associated v i th graphi t ic 
Apheabiaa rocks. Host-roc* a l t e r a t i o n 
characterized by in tens ive c b l o c i t i x a t i o a and, 
at l e a s t l o c a l l y , by t caraa l in iza t ioa 
aceoapaaled a i a e r a l i z a t i o a . This host-roe* 
a l t era t ion involved the leeching of s i l i c a , 
c a l c i a a , i ron , a l k a l i e l eaent s aed tbe 
iatrodact ioa oa a large sca l e of aagaesias and 
probably a l s o boron, Riaeralogical and 
geocbenical charac ter i s t i c s of the deposits 
ace s i a i l a r to those of vein deposi ts of 
coaplex eiaeralogy i » the Jeaveriodge 
d i s t r i c t . Sedox react ions , as exeapl i f ied by 
o s c i l l a t i o n s between oxidiz ing and reducing 
condi t ions in the labbit Lake ocebod; hive 
probably played an iapcrtant ro le ic tbe 
for nation of the d e p o s i t s . (JHT) 

pre-Itbabasca veatheciag. Sraaiea i s thoaght 
t o have been leached by oxidiz ing groaad 
waters froo veatkered baseaeat rocks and/or 
pre -ex i s t ing Bsdsoaiaa veia- type depos i t s and 
t o have been redeposited ia s a i t a b l e traps by 
cheaical redact ion. The aaeeatic-aydrotkernel 
aad eetaaorphic-hydr ethereal t h e o r i e s are 
a t t r a c t i v e beceese they are coapat ible with 
the ( l a i d i a c l s s i o a and age dat ieg s t a d i e s , 
aad a l s o the d i s t i n c t l y e p i e e a e t i c 
ce la t ioask ip of a iaera l i za t loa to the 
Athabasca PoraatiOB. The eaia short coning in 
t t i s theory i s the lack of aa adegwate 
explanation for the aadeaiable s p a t i a l 
a s soc ia t ion with the sab-kthabasca 
aacoaforaity . The aethors pat forth aaother 
theory: the diageaet ic-hydrothemal 
hypothesis . This theory re lated 
s ineca l i za t ioa t o diageaet i c processes within 
the Athabasca rora&tioa aad a t t r i b a t e s the 
spat ia l associat ion of depos i ts with the 
sat- l thabasca ecconf ocaity to in terac t ion of 
heated diageaet ic s o l a t i o a s with actaaorphic 
rocks of tbe basia f l o o r . (J9T| 

<306> 
Borlbat, C.S. , Jc. 
Ceabriige, s i 

•acvacd u n i v e r s i t y . 

S t sd ie s of Ttaaies Sinerals ( I f ) : 
Sckcoeckicgecite fr -a argentine and Stab. 
Aaericae Rineralogist 39(11 -12} :901-907. 
Boveaber) 

Tbe 
{195a, 

Scbroeckiagerite [ BaCa3D02(CO3)3S9er.13B20] 
saaples fcoa the Shinacaap t o . 3 s i n e , near 
Boab, Utah aed froa San I s idro , Argentine were 
s tudied . Saaples fees both areas had physical 
properties s i a i l a r t c those of the a i e e r a l as 
described froa other l o c a l i t i e s , v i th tbe 
exception that both had soaewhat higher 
s p e c i f i c g r a v i t i e s . I n i t space c e l l 
d iaensions , space gronp, physical aad opt i ca l 
pcopecties of the schroeckingeri te ace 
discussed. (JIT) 

<315> 
S.->eve, J . , aad T.r. I . S i b t s l d , Saskatchewan 
Research Council, Saskatoon, Saskatehevac.; 
Saskatchewan Geological Sorvey, Fegina, 
Saskatchewan 

Iranian Concentration Relit- d to the 
Sab-Athabasca ••-r.conf.iraitj, northern 
Saskatchewan, Canada. (Iranian Deposits , Their 
"i&eralTgy and Origin, Short roars* Handbook, 
7oIia« 3, R.s . x l sber l ey , ( r d . ) . r/niversity of 
Toronto Press , Toronto, Canada, Ch. 20, (pp. 
»75-»a») , 511 pp. (197a, October) 

Several uraniua deposits bare been discovered 
• i t h i n the Riddle Proteroxoic Athabasca Basin 
of nortbirn Saskatchewan during the past 
decide- These depos i t* display a spat ia l 
assoc ia t ion vith the sob-Athabasca 
mconforal ty and a lso vith graphit ic baseaent 
rocks. Although a naarer of s t a d i e s of the 
depos i t s have been aad«, the ir genes i s i s 
.it 111 widely debated. Two broad schools of 
thoaght have eaerged: (1) the 
near-sorfaee-supergene school , and (21 the 
aagsarlc bydrotheraal cr 
aeteao^phle-hydrotkeraal school . The spatial 
a s soc ia t ion rotveen the oranlaa a ineraI l lat ion 
and the sub-Athabasca uneor.f ornlty provides 
the aain argunent in support of a rear 
surface-supergene >rigin. Those who 3-jpport 
s-tch an or ig in general ly equate the a l terat ion 
observed in aad around the orebodiea vith 

<307> 
Kiaberley, .I.R., Onivet s i ty af Toronto, 
Planetary Sciences , E*-indale Col lege , 
Riss issaaga, Ontario, Canada 

Earth and 

Origin of Strat l forn granioa Deposits in 
Saris tone, Cong lose ra te , and Pyroc las t ic *oc)c. 
(Jraaias Deposits, Their xineralojy and OrLjit. 
Short Coarse Handbook, Voluse j # n. 1. rTiaberley, 
(Ed.). University of Toronto Press , Toronto, 

Canada, Ch. l a , (pp. 339-381), S21 pp. ( I " * , 
October) 

The origin of s t r a t i 
sandstone, eong loser 
through the world i s 
s trat i fora deposits 
t t a l j , in Peralan ai 
»ustro-Ital ian Alps, 
the Colorado Plateau 
Riddle Pracaabrian 8 
Lake sr rat i f oca ucan 
coaparison Indicates 
• IT have been essent 
Dissolution of voice 
Precaabrian groundva 
observed concantrati 
sediaentacy rocks, 
in turn, have aob i l l 
either gold or rare-
shallow ly-burled flu 
Subsequent Intrabasi 
resulted in soae pla 
aineral i<)gre<jateg, 
*tso»(>here hud been 

fora <ir*aius depos i t s in 
a te , and pyr>c las t i c rock. 

d iscassed. Phanerozoic 
in Quaternary depos i t s in 
neral izat ion in the 

in Siger, Africa, and ir. 
are coaparel vith the 

itvatersrtnd and E l l i o t 
iua depos i t s . This 
that cheaical processes 

u l ia a l l c a s e s . 
nic gas in Riddle 
ter aay have produced the 
ons of pyrite In e l u d e 
Weathering of pyri te lay, 
zed uraniua, thoriua, and 
earth eleaer.ts into 
v i a t i l e j e l i a e n t * . 
nal erosion co>ild have 
car sediuentation of ore 
even i f the earths 
oxyjenie. 
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<308> 

Q N > 
laagford, T.T.. Bad v a r s i t y of saskatchevaa. 
Departseat o f e co log i ca l sciemces. Saskatoon, 
Saskatchewan, Canada 

Origia of "nconforaity-Type Pitchblende Deposits 
ia tke ttkabasce Basia o f Saskatckewan- Draaiaa 
depos i t s , Their Biaeralogy aad Origin, skort 
Coarse Baadbook, Volaee 3 , B.B. Kieberley, (Ed.) , 
• a i w e t s i t y o f Tcroeto Press , Toronto, Caaasa, 
Ck. 2V, (pp. M5-*99) , 521 pp. (1978. October) 

I aaaber o f theor i e s bare beea pat forth ia 
a t t eapt t o expla la the oc lg ia of the kthabasca 
Basia uwcoeforoity-type eraaiaa d e p o s i t s . 
These hypotheses caa be divided i a t o t a o aajor 
schoo l s o f thoaght based apoa ahether the 
araai feroes s o l a t i o a s esceaded or desceaded. 
ascending acaniferoas s a l a t i o e s have tao 
poss ib le soarces ; (1) froa aagaatic or 
aaatac t i c soarces aad (2) fcoa aetaaorphic 
soarces . The advocates of desceadiaq 
araaiferoax s o l a t i o a s d i f f e r a s to the t i e e 
the a i a e r a l i x i a g groan d aater s o l e t i o n s . Oae 
aroap of t h e o r i e s proposes a i a e r a l i x a t i o a case 
a f t e r the deposi t LOB o f • th ick seqeeace of 
cover rocks, while aaotber groap of theor ies 
pat. the a inera l i z ing ground water daring the 
ear ly deposit ion of t h e f i r s t 30 a e t e r s of 

: cover rocks. The favored hypothesis i s that 
pitchblende vain d e p o s i t s were foceed by tke 
f la v i a l processes which t o n e d tke i n i t i a l 
sandstone above the aaconforaity and that the 
d e p o s i t s sebsegeently sere subjected to 
d iageae t i c r e c r y s t a l l i a t i o n daring deep 
b u r i a l . This hypothesis expla ins assy of the 
featares of these d e p o s i t s , and i t explains 
why these depos i t s only occar at 
aacoafore i t i e s over la in by sandstone of 
f l u v i a l o r i g i a . (JBT) 

<309> 
Lindsay. 0 . 1 . , 0S6S, Denver, CO 

Siaera l izat ion Ralos aad and Diagenesis in 
Bater-Laid Taff of the Thoaas Bange, otah. OSGS 
Professional Paper 818-B; 59 pp. (19"»5) 

Pliocene water-laid t a f f s are videspread in 
•as tern Dtah and provide the host rock for 
b e r y l l i a a - f l e o r i t e a inera l i za t ion a t Spoc 
Hosntain. a s y s t e a a t i c stady of tke aineral 
and ckea ica l coe pos i t ion of tb« tuff in the 
soathem part of the Thoaas Bang* was 
sadertakan t o a lanine regional e f f e c t s of 
a iaara l i sa t ioa a t Spor Rosntaia and to 
d i f f e r e n t i a t e these froa the e f f e c t s of other 
petro log ic processes . xaportant factors in 
ta f f petrogenesis are b e r y l l i a a - f l u o r i t e 
a l n e r s l l z a t l o n , three stages of d iageaet ic 
a l t era t ion of g l a s s , concentration of c a l c l t e 
versa* s i l i c a , aad concentration of d e t r i t a l 
heavy a l a e c e l s . DlsgenAsls has been of aajor 
isportance in changing tke cbeaical 
cospos l t l oa of the ta f f . Soda, K20, T, Bb, 0 , 
Bn, aad Pb are depleted during s e o l l t l x a t l o n 
and BgO, l a , Cr, aad Sr are concentrated. 
Potassiaa feldspar d iagenes i s did not a f f e c t 
the ckeaical coaposit ion of the t s f f . 
poss ib le release of T, 0 , and Nn during 
x e o l i t i z a t i o n suggests a potential diagenetie 
eontribation of these c l e s e n t s t o ore 
depos i t s , notably the sedlaentary oranioa 
deposi ts found nearby. (JRT) 

<310> 
Bakarov, B . S . , and L.I . l a i k i a a , V.I. Teraadskii 
" i s t i t e ta . of Ceotheaistty and analyt ica l 
Cheaistry, Boscow, (JSSB 

Crystal Strectare of Baokoite fnso06 (S20) 2 x 
2B20]. Seocheaistry 1 : » - 2 1 . (1963) 

The pacaaeters of t h e aoaoc l ia ic aa i t eel*, of 
aaokoite are a«6.32 angstoas, b*?-50 
angstroBS, c«5T.8 aagstroas , and beta=9» 
degrees. The space gross i s P2(sab 1/c) aad 
X«16- The crys ta l s t rac tare kas been 
deteraiaed witb B approxiaately 20. Tke 
coordinates of tke a toas are given in a tab l e . 
Baokoite kas a wel l defiaed layer s t r a c t a r e 
with pseudokesagonal layers of ordered 
araaiaa, aolybdeaaa, aad oxygen a t sas arranged 
aoraal t o tke x a x i s aad para l l e l t o the 
cleavage. Tke spaces between tke l a y e r s are 
occupied by 0 -o 2 a o l e c a l e s o f t e o i i t i c 
water. The ccysta locbeaica l foraala of 
aaokoite i s (0BoO6(R20|2 x (0-2)B2O]. (tuth) 

<311> 
Bakarov, E . S . , I .B . t ipova , I . f . Oolaaaova, aad 
»-»- Bei ik'yan, V.I . Veraadskii Inst i t ate of 
Ceockeaistry and ana ly t i ca l Ckeaistry, Soscos, 
0SSE 

Crystal Const i tat ion of Oraninites and 
Pitchblendes. Ceockeaistry 3:229-252. (19601 

Petrographic s tod ie s of s i n e r a l s of the 
uraninite-pitchbleade s e r i e s were carried oat 
to deters iae the cheaical coaposit ion, 
dens i ty , and l a t t i c e constants of these 
a iaera l s . In addi t ion , the aaabers of atoas 
and fornala s u i t s in the ani t c e l l were 
c a l c u l a t e d , the c r y s t a l structure vas 
deters ined, and tke wanner of a l terat ion of 
the s tractare by oxidation vas studied. 
Oraninites and pitchblendes were found to have 
a primit ive cubic l a t t i c e related t o the space 
grc.ip Th6-pa3 rather than a face-cantered 
l a t t i c e of the f l o o r i t * type, a s has been 
previously assaaed. For a l l the speciaens 
s tudied, the naaber of atoas in the an i t c e l l 
was lower than 12. This value vas in l i n e 
with a f l s o r i t e type of structure, atonic 
coordinates for 002.33 pitchblende having 3.15 
foraala un i t s in the anit c e l l are l i s t e d . 
According to the new s t rac tare , the hexavalent 
arauiua atoas in a n n i a i t e s and pitchblendes 
for 002*2 oranyl groups, and the 
ecanlaa-oxygen dis tance i s 1.90 aagstroas . 
Excess oxygen atoas occupy the • (a) and * (b) 
i n t e r s t i c e s of the l a t t i c e to compensate the 
charge of the ucaayl groups. The nuaber of 
these atoas i s equal t o the nuaber of 
bexavalent araniua a toas . Bith increased 
oxidation of the uraninl tes and pi tchblendes , 
the naabers of uranrl groups and excess oxygen 
s to a s in the structure increase v b i l e the 
naaber of atoas and corresponding foraala 
uni t s in the c e l l are decreased. *« a r e s u l t , 
the c e l l dimensions aad the density decrease . 
On tke bas i s of th i s sta«y and l i t e r a t u r e 
data, the cheaical cospos i t ioa of u r a e l n i t e s 
and pitchblendes i s best expressed by the 
foraula (0»«, 0»6, »b, Th, RE, Cap (sub 
1.90-2.53) . (Hoth) (JBT) 
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<312> 
aoeach, 8-B-. trsss, Denver, ct> 
Pcopecties and P a n g e n e s i s of Cof f in i te fcoa the 
woodrow vine, >e« s e x i c o . The la*rican 
a ineralogis t «"»:26-33. (T962, Janaary) 

the voodrow aine i s in the centra l part of the 
tagana uranium aining d i s t r i c t , ahoat *5 axles 
• e s t of BlbBgaergae, few Sexico aad 10 a i l e s 
north of Lag an a Indian Pueblo. The deposit 
occapies a nearly v e r t i c a l sandstone pipe, or 
cy l indr i ca l col lapse s tcec tare in the Sorrison 
Foraation of Jurassic age. Onoxidized ore i s 
coaposed of c o f f i n i t e and u r a u i a i t e , which 
typ ica l l y are extreae ly f ine ly divided and 
i a t i i a t e l y Bixed aith a carbonaceoas 
substance. Pyrite and aarcas i te are a l s o 
abundant, and s a a l l aaounts of cbalcopyr i te , 
galena, wurtz i te , c o b a l t i t e , b a r i t e , and 
carbonate Binerals are present . - The uraniuB 
deposit i s spal l bat of high grade, averaging 
aore than 1 percent 0"3C8 and the vanadisa 
content i s very low, with a uraniuB-vanadiua 
ra t io of about 5 0 : 1 . Se l l c r y s t a l l i z e d 
c o f f i n i t e fonnd a s a vag f i l l i n g i n the nine 
i s fcotyoidal with rad ia l ly f i t cons internal 
s t rac tvre . Is pol ished surfaces the a ineral 
i s hard, gray, i s o t r o p i c , and has a 
r e f l e c t i v i t y of "».; percent i c orange l i g h t . 
In transmitted l i g h t i t i s an i so trop ic , 
snowing para l l e l ex t inc t ion , « i th the opt ic 
aad crystal lographic "c" axes para l l e l to the 
f ibers . I t i s brovn and s l i g h t pleochroic , 
froa pale yellow brown p a r a l l e l to the f ibers 
to be brovn coraal to the f i b e r s . The 
refract ive indices are near 1.7» and the 
b i re f r ige sce i s l e s s than 0 .01 and var iable . 
Text oral r e l a t i o n s , combined with data froa 
other speciaents of Vocdro* ore , suggest that 
su l f ide aad uranium mineralization were 
related in t ine as we l l as space. (JST) 

O l l > 
l or ton , S .D. , University of a lberta , Departnent 
of Seology, Edmonton, a lberta 

The I d e n t i f i c a t i o n of Oraniferoas Minerals, 
Itanium Deposits , Their Bineralogy and Origin, 
Short Coarse Handbook, voluae 3 , U.K. Kiaberley 
(Ed.I. University of Toronto Press , Toronto, 

Canada, Ch. 5, <pp. 1*1-183), 521 pp. (1978, 
October) 

Segoential i d e n t i f i c a t i o n procedures of 
araniua a inera l s are discussed br ie f ly in t h i s 
chapter. Following the d i scuss ion , four 
extens ive tables are provided for use in 
araniaa aineral i d e n t i f i c a t i o n . (JST) 

<3t»> 
Olson, J . C . , and v . c overs t ree t , a s s s , 
•ashiagton , DC 

Geologic Distr ibut ion and Resources of rhoriea. 
DSfeS Bul le t in 120«: 61 pp. (196*) 

Concentrations of thociua ate aainly foand in 
four geo log ic environments: (11 placer 
depos i t s cons i s t ing of beach, f l u v i a t i l e , and 
res idua l concentrat ions of heavy 
thoriaa-bearisg a i u e r a l s ; (2l ep igene t i c 
d e p o s i t s , which include vein or lode depos i t s 
ePd contact-Betaeorphic or replacement bodies; 
(31 sedimentary rocks, which couprise ancient 
p l a c e r s , thoriaa-bearing d o l o a i t e , aad 
depos i t s in cor.gloae rates; ani (»l igneous and 
aetaaorpkic rocks which i s c l s i e thoriau-rick 
g r a n i t e , a I t a l i c rocks , carbocat i te , f e a i t e , 
pegmatite and p e g a a t i t i c u i g a a t i t e , aad 
thoriua-rich cones i n netaaorphic rock. Known 
thoriaa reserves of the Oaited S t a t e s are 
estimated at aboat 100,009 tons of Th02, bat 
t o t a l resources are probably such larger owing 
to the lack of explorat ion that has been done 
foe i t in coaperison with other u e t a l s . Known 
world reserves of high-grade depos i t s and 
e a s i l y aiaed placer depos i t s are about 7ao,000: 
tons of ?h02. (JST) 

<315> 
Reynolds, S .L. , and B.B. Goluaaber, 05GS, Denver, 
CO 

Iron-Titaniaa oxide Binerals and associated 
( I t e r a t i o n Phases in SOae Qraniaa-Bearing 
Sandstones. Journal of Research of the 0SGS 
6(€ | :707-71» . (1978, •oveuberl 

Detr i ta l Fe-Ti oxide u inera l s of the 
aivospin*!-magnetite and i l a e n i t e - h e a a t i t e 
s o l i d so lut ion s e r i e s are coaaon in 
uraniuu-bearing sandstones and i t i s bel ieved 
these minerals uay record important 
information on the geocheuical environment of 
deposit ion of uraniua in sandstone. Saaples 
froa f i v e mineralized foraat ions in three of 
the major utaniuB-produciag d i s t r i c t s of the 
western Onited S t a t e s were examined for Fe-Ti 
oxide a inera ls and t h e i r a l terat ion products, 
a l terat ion of F e - ; i oxide uinerals in 
oxidiz ing environments formed secondary 
products that are d i s t i n c t froa those produced 
under reducing condi t ions . Oxidation of 
su l f id ized Fe-Ti oxide minerals, by the 
processes that formed araniam r o l l s , ptodaeed 
f err i c oxide minerals ( l i s o n i t e ) having 
textures that s i e i c those of the iron 
d i s u l f i d e s . Titauoaagnetite and 
t i tanoheaat i te have been severely depleted in 
the ore-bearing zones of sos« uraniuu 
depos i t s . The a l t e r a t i o n of d e t r i t a l Fe-Ti 
oxide Binerals near s t a s i a s or* depos i t s Bay 
produce c h a r a c t e r i s t i c s ignatures in the 
aagaet izat ion of the sandstone. Knowledge of 
the d i s t r ibut ion and sagaet lc propert ies of 
these a i s e r a l s can aid in interpret ing data 
frou t o t a l magnetic-f ie ld and 
• a g s e t i c - s u s c e p t i b i l i t y surveys of ">rsniaa 
depos i t s . (JBT) 
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<31S> 
Eeynolds, t . L . . B.B. Coldheber, aad B . I . Srauch. 
0S6S. Denver, CO 

Braaiaa assoc iated a i t * Iron-Tit anion Ozida 
Binereis aad Tkcir a l t e r a t i o n Products i a a Soatk 
Texas Boll-Type Deposit . BS3S Circalar 753; 
Short Papers of the BS Geological Server 
Braaxea-Thoriua Syaposiua, 1977, J . » . Caapbell 
I N - ) . IPP- 3 7 - 3 9 | . 75 pa. (1911} 

e lec tron •icropcobe and petrographic s tudies 
have bean cendected oa a s a i t e of ore-bearing 
sanples froa a r o l l - t y p e araaiea deposit in 
soath Texas. Back s a s c l e fron the nose and 
loaer l i n b of the r o l l eas separated i a to s i z e 
f rac t ions l e s s than aad greater tkaa •* a, and 
eack s i z e fract ion >as farther subdivided by 
broeofore densi ty separation i n t o heavy and 
l i g h t naneral groaps. Braaisa i n the l i g h t , 
f iae-graiaed fract ion •ppaaced t o be 
predoaittately assoc iated with s i l i c o n , 
c a l c i n e , potass ian, and a l a s i a a a . uraaiun in 
the heavy fract ions occerred pr i ear i l y «ith 
t i t a n i a n aad i r o n , and t o a l e s s e r extent aith 
s a l f a r , c a l c i a n , nnd s i l i c a s . Branien aas 
fregeent ly observed in a s s o c i a t i o n a i th a Tio2 
phase that or ig inates l a r g e l y , i f not 
e x c l a s i v e l y , froa the a l terat ion of 
i r o n - t i t a a i a a oxide n i n e r a l s . i t i s possible 
t h a t soee aranina occars as a s i l i c a t e 
( c o f t i n i t e ? | . The Ti02 phase in the 
ore-bearing zones originated pc inar i ly by 
expulsion of Ti daring the replacenent of 
d e t r i t a l Fe-Ti ox ides ( t i taaoaagnet i te and 
t i taaoheaat i t e ) by iron s e l f ide a inera i s . 
Oraninn ocenrs in a s s o c i a t i o n a i th TiC2 on the 
nargins of r e l i c t Fe-Ti oxide grains in 
varioas s t a g e s of conversion to PeS2- Where 
replaceaent i s couplet €, uraniun-bearing Ti02 
sarroands the s u l f i d e s , ucanies occacs not 
only in as th igenic Ti02 sorrovnding altered 
Fe-Ti o x i d e s , bst a l s o i n Ti02 within the 
a l tered grains , a l t era t ion of Fe-Ti oxide 
a inera ls has not led in every case t o the 
segretat ion iato d i s c r e t e phase. In soae 
t i tanonagnet i te and t i taaoheaat i t e grains in 
a inera l ized rock, the authors observed other 
a l t e r a t i o n phases p e t r o g r a p b i o l l y d i s t i n c t 
froa Ti02, that contain abundant t i t a n i a a , 
i ron , and sulfur together v i th l e s s e r aaonnts 
of araniaa, s i l i c o n , and c a l c i n e . (JBT) 

<31T> 
Riese , B.C., D.6. Brookins, and R.S. Delia Valle, 
Golf Rineral Sasoarces Cospaay, klbugaerqae, BR; 
Universi ty of Be* Rexico, Albuquerque, >R 

SBH Invest igat ion of Paraoenesis of Urania* 
Deposi ts , Grants Rineral ( a l t , >ev Re*i':o, AAP5 
Bul le t in 63(H) :693. (1979, April) 

Scanning e lectron nicccscopy (SSB) stsdy of 
anthigealc ninerals in the vestvater Canyon 
Reaber of the Itorrison Foraation (Late 
Jurassic) indicates that aineral coaposit ions 
vary within and j d j a c j t to sandstone-ty pe 
uranlun depos i t s . Rontpori l lonite i s the 
dotinant c lay s inera l in the raduced ground 
downdip of the orabody; ch lor i te i s enriched 
ia the ore zones; and kaol in i tc and altered 
aontaor i l lon i te doainate in the "oxidized" 
ground apdip of the ore. our data a lso 

saggest that clav atinecals, not pyr i te or 
henat i t e , nay l o c a l l y be the iron-beariag 
spec ies of iaportance. Although i t i s not 
poss ib le t o sake p o s i t i v e i d e n t i f i c a t i o n o f 
organic n a t e r i e l s i n SKB photoaicrogcahs, 
n a t e r i a l s deaeced t o be organic in natare 
postdate the beginning of ae th igea ic c l a y 
for eat i o n . This i m p l i e s that these n a t e r i a l s 
•ay be c a r r i e r s of araniaa i a the groundwater 
systen froa snick the ore depos i t s 
prec ip i ta ted . Ident i f i ca t ion of these 
patterns o f c l ay -a inera l a l t erat ion aad the 
ro le that organic Materials nay play as 
transporting eedia eay s i g n i f i c a n t l y a l t e r oar 
explorat ion techniques. These ra t t eras aay be 
e s p e c i a l l y o s e f s l t o o l s in areas where the 
orebodies are known to be removed froe tke 
iron s p e c i e s redox in ter face . (Aath) 

<31B> 
Binsa i t e , J . . Canada Geological Survey, Ottawa, 
Ontario. Canada 

Bineral kssenblages a t the Rabbit Let.- (Iranian 
Deposit . Saskatcnevae: A Prel iaiaary Report. 
Geological Sarvey of Cauda Faper 7 7 - i l j , Report 
Of a c t i v i t i e s . Part B, (pp. 235-2*6). 353 pp. 
C1977) 

Draniae n ineral izat iaa at the Rabbit Lake 
depos i t , northeastern Saskatchewan, occars in 
the hanging wall o f a northeasterly-trending 
thrss t faul t i n aphebian se tasediaents of the 
Bollaston Lake Fold Belt , Just below the 
anconforaity with the overlying Athabasca 
Fornation. The aetasediaeats - q a a r t z i t e , 
•e ta-arkose , b i o t i t e paragneiss, c a l c - s i l i c a t e 
rocks, and aarbie - are brecciated and 
transected by pegnat i tes . A 
a ineralogica i -geocheaica l inves t igat ion of 
specimens co l lec ted in 1975 yielded the 
following inf or nation: Padioactive e l e a e c t s 
occur in nine n i s era l groaps and varioas 
nodes; together with Co, ( i , Ca, Se, rh, and 
RES a l tera I s , the? demonstrate the 
aineralo.ji.cal complexity of the depos i t . 
Contacts bet wee c. "priaarv" pitchblende and 
host rock are unclear and are cossonly narked 
by r e c r y s t a i i i z a t i o n and a l t era t ion . In the 
high-grade ore , pitchblende i s the wain 
B-aineral; i t s fracturing and par t ia l 
resorption and a l t era t ion along those 
fractuces Bay indicate that a l l secondary 
B-ainerais were derived froa i t . Below the 
thrust fau l t , radioact ive s i n e r a l s include 
" y t t r i a i i t e " grains containing <S, Th, and BEE, 
and type 5 pitchblende, which r ins 
T i - s i n e c a l s . Sacked di f ferences observe! in 
Pb/Tj r a t i o s in the a -a inera l s are at tr ibuted 
to (a) teaporal di f ferences in err l a l l i z a t i o n 
of prinary and secondary 3-a i»era ls and in *he 
natural accanulation of radiogenic lead, it) 
a ig tat ion and depletion of ?b during 
reaobi l i zat ion of pitchblende, and (c) 
r e c r y s t a l l i z a t i o n of l iberated i and Pb in 
di f ferent proportions t o fora secondary tf-Pb 
a iner» l3 . The pycorene-awphinole-biotite 
layers in the gne isses and taeir a l t e r a t i o n 
products are s i a i l a r in composition above and 
below the sain thrust f a u l t . (L£R) 

http://aineralo.ji.cal
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<319> 
l o s s , T . , Harvard o a i v e r s i t y , Caabridge, Sa 
Stadias of O t » i « Binerals (XXII) : synthet ic 
Calciaa aad Lead Branyl Phosphate Binexals. The 
tnerican Bineralogist 41:915-926. (1956) 

The araaiaa minerals phospharaaylite, 
reaard i t e , "devindt i te ," daaont i te , 
parsoas i te , aad the phase l ead-aetaa i te were 
invest igated synthe t i ca l l y to e s t a b l i s h 
ideni ty and the condit ions of depos i t ion . in 
t h e acid range, aataa i te and parsoasite 
predoaiaate. Onder eeatra l and alkal ine 
c o n d i t i o n s , there e x i s t a naabec of 
ren«.-dite-type phases of var iable lead content 
v i t h c l o s e l y re lated x-ray spectra aad 
propert i e s . I t i s saggested that "deviadtite" 
be d iscredi ted as a d i s t i n c t a iaera l s p e c i e s , 
a phase has been prepared that corresponds 
c h e a i c a l l y , bat i s not i d e n t i c 1 t o daaoatite 
on the bas i s of H a i r e d , e x i s t i n g data on the 
a i a e r a l . The aethods of synthes i s aad 
r e s e l t a s t phases in the sys teas ca l c iaa - aad 
lead-araayl-phosphate-«a tec are describe,*. 
Chenical, opt i ca l aad x-ray data are iacladed. 
(hath) 

<320> 
Sharp, B .J . , aEC. Washington, DC 
Oraaiaa in F l a o r i t e , Spor Soontains, Otah. 
Guidebook t o the Geology cf Utah, Bo. 17, (pp. 
la) - (1963) 

The f l a o r i t e pipes of Spor BouBtain contain 
var iable qaaat i t i e s of oranian associated »ith 
the f l a o r i t e . These pipes are described in 
d e t a i l by B. B- S taa t i aad r.w. OsterwaH in 
BSGS Bul le t in 1069. The U.S. Atonic Energy 
Coaaission saapled aany of the pipes for 
araniaa and the r e s u l t s indicated that soae of 
the f l o o r i t e contained nearly coaaerciai 
q u a n t i t i e s of aranina. Tellov secondary 
a inera l s occnr l o c a l l y in the f l a o r i t e , bat 
for the nost part, the araniaa ion apparently 
s u b s t i t u t e s for the ca lc ine ion in the crys ta l 
l a t t i c e o f the f l a o r i t e . Although t h i s 
i n t i a a t e assoc iat ion renters the oranian 
noa-anenable in e x i s t i n g oranina a i l l s , i t nay 
be poss ib le t o extract sone as a byprodoct in 
a hydrofluoric acid a i l l . The f l a o r i t e pipes 
at the southern end of Spor Boontain contain 
•boot • t i n e s as aach araniaa as those at the 
north end and those in between show a general 
gradatiooal increase in a southern d irec t ion . 
The Bell B i l l pipe i s the aost s i g n i f i c a n t 
f l a o r i t e pipe as far a* araeiaa i s concerned. 
Bear coaaercial grade araniaa saaples have 
been taken froa the loaes t l e v e l s of the pipe, 
as v e i l a s near the sarfaee and froa aany 
p laces in between. The Bell R i l l pipe i s 
considered to be near the center of a high 
araoioa zone in f l a o r i t e , and any pipes which 
nay be discovered ia t h i s area woo Id probably 
be high in araniaa content. (loth) 

Cited as a reference in BORE contractor Reports. 

<321> 
S t i o f f , L.R. , T,», Stern, and U.K. Sherwood, 
BSGS, Washington, DC 

- o f f i n i t e , a Oranons s i l i c a t e with Hylcoxyl 
Subst i tu t ion: I Jew nineral . The aaericin 
Blneralogist »1(»-10» :6"">-A»». (1956, Septeaber) 

Coff ini te f"(SlO») 1-x(OK)»x] i s a oranoas 
s i l i c a t e that shows sufcstltotion of (OH)»-o 
for (S ioo)o- , The aineral was naaed foe 
tea ben Cl«c» Coffin. Along with aran in l i e . 

c o f f i n i t e i s a najor araaisa a iaera l ia the 
aaoxidized ore of the Colorado Plateau- l a 
head spec iaeas , co f f i n i t e i s black with aaay 
saaples having aa adamantine 1es ter , 
reseabl iag that o f a high cask c o a l . I -ray 
d i f f r a c t i o n ponder 'stadias indicate that 
c o f f i a i t e i s tetragonal aad i so s t rac tara l v i th 
z ircon . The s p e c i f i c gravity of 
co f f in i t e -bear ing aa ter ia l i s var iab le , v i t h a 
aaxiaaa of 5 . 1 . Cheaical analyses of s e l ec ted 
aad concentrated iapaxe c o f f i n i t e e a t e r i a l 
indicated M.37 t o SB.29 percent araaiaa (B02) 
aad 5.20 t o 8.50 percent s i l i c a . Beat irg , 
l each ing , and alpha-plate s tud ie s denonstrateC 
that vaaadiaa, a laainaa, aad arsenic arc 
present in aany s a a p l e s , probably i n p lace of 
s i l i c o n . (JHTJ 

<322> 
Stokes, ». L-, University of Btah, Departaeat of 
Geological and Geophysical Sciences, salt Lake 
City, OT 
'elation of vault Treads and Bineralizatioa, 
Eastern Great Basis, Btah. Econoaic Geology 
63(71:751-759. (1968) 

The association of aiaeralixation aith the 
northeasterly to easterly trending fsalts in 
the eastern Great Basin of Btah is considered 
graphically and statistically. The prosiaity 
test was based npon 376 faults in the near 
vicinity of 9« knonn nines, aad supports the 
conclusion that the aineralization is strongly 
associated with the faaIts. Bost of the ore 
bodies in the Great Basin are genetically 
related to the relatively obscure fractures 
that cat diagonally across then rather than to 
the oat lined aoantain blocks. (JST) 

Cited as a reference in SORE Contractor Reports. 

<323> 
Thonpson, B.E. , B. Iagraa, and E.B. Gross, OSGS, 
Grand Jonction, CO; OSGS, Sashington, DC; aEC, 
Grand Junction, CO 

hbecnathyite, a Bev 0ranion Bineral of the 
Retatorbecnite Group. The lnerican s i a e r a l o g i s t 
B1:32-90. (1956) 

ibernathyite has the foraola K(032)(hs3«) x 
*R20. I t occurs a s transparent, yellow, 
f luorescent , thick tabular c r y s t a l s belonging 
to the t e t r a g o n I sy s t en , 
i i te tra^oaal -d ipyraaidal c l a s s (»/a 2/a 2 / n ) . 
The space group i s pa/aaa; a (sub 0)»7.17 plus 
or ainas 0.01 angstross; c (sab 3)«*.08 plus 
or s inas 0.01 angstrens; a:c«1:1 .266: Z«2. 
Opt ica l ly , the a iaeral i s aniaxia l negat ive . 
The hardness i s between 2 or 3 and the 
s p e c i f i c gravity i s 3,7*. abernethyite i s 
coaposed of 9 .5 percent K29; 57,7 percent 003; 
21.« percent *s205; 1,5 percent P205; » .6 
percent B20; 9 .9 percent B20»; for a t o t a l of 
10*.8 percent. The aineral was f i r s t 
l i scovered in 1953 in the raearol nine , Eaery 
County, otah, by the aine operator, Jess 
Abernatky, for whoa ibernathyite i s naned, 
(JBT) 
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<32n> 
T l l s l e y , J .E. , David S. BobertsoB asd associated 
L ia i t ed , 65 Queen Street Best, Toronto, OBtario, 
Canada 

Uraniaa Bine ra i i za t ion i a Shallow Intrusive 
EnviroaaeBts. Draaiaa Deposits , Their Siaeraiogy 
aad Origia, Short Coarse Handbook, voluwe 3 , B.B. 
Kiaberley (Ed.) . Universi ty of Tocoato Press, 
Toronto, Canada, Ch. 10 , p»p. 281-289) , 521 pp. 
(1978. October) 

Draaiaa depos i t s forned by degassing of 
s&allovly enplaced, a igbly-di f fereat iated 
i a t r a s i v e s are sot l i k e l y *° contain large 
toBBages of araaiaa a e t a l . However, araaiaa 
reserves i n the several-thousand-to-i range are 
poss ible . » e m e t i c aodel that has been 
derived froa observations Bade i a areas of 
economically s i g n i f i c a n t eraaiaa 
a iaera l izat ioB i s d iscussed i s t h i s chapter. 
The aodel i s appl icable in aasy volcanic and 
a lkal ine intrus ive environuents. (JBT) 

Sodisa-aalus i te *a2(B92| 2 (?**) 2-3320 i s foaad 
in foar of the d e p o s i t s , aad i s t s e f i r s t 
repotted occurrence of the a inera l i s *.he 
Beited S t a t e s . The ether i d e n t i f i e d a i a e r a l s 
i c e lade: ae ta-araaoc irc i te , « e t a - a e t u a i t e . 
kydrogee-aatuaite, sa le . l i e , s a b i g a i i t e , 
aberaatkyite asd hydrogen-aataBite-
S lockicess of the l i g n i t e favars uranias 
depos i t ion . The ai cere I s have so observed 
a f f i t i t y to part icalar l i g n i t e a i a e r a l s . The 
sodiaa-aataaite i s as soc ia ted v i t h l i g n i t e s 
having a high solu&i l i t y in water aad d i l a t e 
hydroxide so l e t i o n s . The araaiea minerals in 
the Cave B i l l s and B i l l i n g s coeety areas 
appear t o have foraed a f t e r reaoval by erosion 
of the overlying beds of volcanic a r t e r i a l 
which are thoaght t o have been the s o e r c e of 
the araaiaa. This indicates that i s these 
areas the araaian nust have beec prec ip i ta ted 
o r i g i n a l l y i a t ee l i g n i t e asd subsequently 
leached and redepo^ited ia the aear sac face 
portions of the sane or nearby s e a s s . 
( lath! (BBS) 

<325> 
T r a i l l , S .J . , Queen's Buiver; 
Ontario, Canada 

-l.*T, Kingston, 

Synthesis and X-ray Stedy of Braniau Salphate 
Binerals . The aaericaa Biaeralogis t 
37(5-6) :39*-a06. U952 . Bay) 

a t teapts vere aade t o synthesize the araaina 
so If a t e a ineral z i p p e t i t e . Physical , 
cheaicaL, o p t i c a l , and x-ray data for z ippei te 
and foar other synthe t i c prodacts ace 
presented, a r t i f i c i a l z ippe i te i s aonocl inic , 
v i th a space groap o f C2/B. Unit c e l l 
diaeasions are: a*8.81 , b=1».13, c*8,85 
angstroes. Beta i s 10* degrees 15 t inates . 
Cell c o n t e s t s are 2( (U02)3(50»)2(Og 2.8B20]. 
Calculated s p e c i f i c gravity i s 3.68 and 
aeasared s p e c i f i c gravi ty i s 3 .66. The 
a r t i f i c i a l s i p p i t e i s b iaxia l aegat: ve , 
nl«1.655, nT«1.717, nZ*1.765, I « c o l o r l e s s , 
T»pale yellow, and Z 'ye l l o* . (JRT) 

<326> 
• s i t e , t . B . , The Pennsylvania State Universi ty , 
Departaent of Biaeralogy, univers i ty ?ark, PI 

la Invest igat ion of the Biseralogy, Petrography, 
and Paleobotany of Oraaiaa-Bearing Lignites: 
Draniaa Biaeral izat ioa in soae north and Soot" 
Dakota Lignite*. »T0-79»8; B.S. Thesis; 79 pp. 
(19S8, aprl l 2) 

The eegascopical ly v i s i b l e atanisa K!sera i s 
fron eleven deposits of Tertiary l i g n i t e froa 
forth and Soath Dakota are characterize? on 
the bas i s of o p t i c a l , cheaica l . X-ray 
d i f fract ion aad dehydration propert ies . The 
araaiaa aiaeral occarrences are divided into 
three are i s on the bas i s of stratigraphy and 
geography. Eleven of the twelve a inera ls are 
bydrated aranioa phosphates, one i s an 
arsenate, e l even , including the arsenate, 
belong to fne groap ot 
torberni te -aetatorberal t } a i a e r a l s . 

<327> 
Si I l i a a s , B.C., Beryl l ioa Sesoarces, I n c . , S a l t 
Lake City . 0T 

Bery l l i sa Deposits , Spor Souatain, s t a b . 
Guidebook t o the Geology or J tan. So. I 7 , (pp. 
3 6 - 5 9 ) . (1963) 

Bery l l ins occurs at a aasber at l o e a t i a a s i s 
aestern 9tah and central Bevada. Occurrences 
i s the Sbeoprsct Soentaias , ^wor-Tjpax 
Roaatain, Deep Creek Saage, Snake Sange, and 
elsewhere in the region iac lade aaay of the 
eas t s i g n i f i c a n t , nos-pegaat i te occurrences 
knows. The habitat of the bery l l i aa 
occartence alone s e t s the Spot soantaia 
deposi ts i a a c l a s s by thease lves . The 
auseroas f s a l t s i s the area served a s 
passageways for the axneral iz iag s o l u t i o n s , 
which ascended through the Paleozoic s ed iaee t s 
into the overlying volcanic segaeace . Ia the 
t a f f , the so la t ioas were d i s tr ibuted p a r t i a l l y 
along f a u l t s sad frac tares , bet doa iaaat ly 
along planar zones o f greatest p e r a e a b i l i t y 
Bore or l e s s p a r a l l e l to the o r i g i n a l be t weak 
s t r a t i f i c a t i o n of the ta f f . l o s t of the 
aineral content of the eo la t ions was 
precipi tated v i i h i s the t a f f , bat l o c a l l y the 
so ia t ions "leaked" in to the over ly ing 
r h y o l i t e s . r i a o r i t e and ninor q u a n t i t i e s of 
beryl i ian are found in f rac tares aad veiaZets 
in the r h y o l i t c . the bery l l iaa i s present 
ch ie f ly as bertrandite aad one of i t s 
polyaorphs, ge l -ber tvandi te . r i a o r i t e i s a 
coaaos aineral both i s the b e r y l l i a s and 
non-beryil ioa bearing zones , ttangaaese i s 
present in coaples a i z t a r e s and coapoeads of 
varioss ox ides . I t i s be l ieve* that the 
beryl l ian was traasported a s a sodiun 
bery l l iaa f luoride. (JBT) 

Cited as a reference in Bote Contractor Beporte. 
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<328> 
hrastrosg, P .C. , »S6S. Spokane, •» 
l e o l o g i c factor* Coetro l l i ag Qraniaa Besosrces in 
tae Cas ' i l l s D i s t r i c t . Bjottleg. tyoning 
Sandstone, S . t . tnyert ( S o . ) , Proceedings of the 
22th r i a l * Coaferaace, 1979. Cyoning Geological 
assoc iat ion , Caspar, BY, B>p. 31 -«« ) , 292 pp. 
tmoi 

The «a* B i l l * araalat d i s t r i c t i s ia Preaoat 
and Betrona Coast ier , wyoniag. vreaiaa was 
discovered here ia 1953. u d i t has beet a 
an Jot a ia iag aad B i l l i n g locat ioa s iaca . The 
•ppcr SAabar of the »iad River foraet ion. the 
Paddle Spring-; a r i o s e hasher, i s t i e host rock 
foe the araaiaa d e p o s i t s . I t cons i s t s of 
poorly consolidated arhoaic sandstone and 
coagloeerate f a c i a s « i t h t h i s diacoatinaoas 
laterbeds of nndstone- The r e s t of the 
foraatioo c o n s i s t s o f s i l t y sandstone «ad 
aadstoae -which are aafavorable host cocks foe 
• rants* . P e m e a b i l i t y senas to deteraiae to a 
great ar tea t whether b pert ica lar rock i s 
favorable foe eraaiaa deposit ion or aot; 
opensork coagloawrate appears to be a food 
hast rock, whereas f iBe-grained, only s l i g h t l y 
pereeable rocks are aafavorable hos t s . Taa 
or* bodies i s the e a s - B i l l s area are 
considered to be ore r o i l s , i . e . , 
cresceat-shaped in v e r t i c a l c r o c s s e c t i o n , 
s iaaoes ia plan. The average thickness i s 
10-15 fac t , l o s t of the ore r o l l s are stacked 
ea echeloa to fore fronta l s y s t e e s . Toe 
aayority of the saoxidized o r e i s distr ibuted 
ia tke lover part of the sppetr aeaber of the 
f ind Piver foraat ioa , ta t i t occ irs i s other 
s trat igrspbic p o s i t i o n * as v e i l . Uaoxllized 
ore i s dark aad nornal ly , the iarker the ore 
the higher the grade. The or': a inera ls are 
very fine-grained araaia i te and a l i t t l e 
c o f f l n i t e . (Oxidized ere occerred near the 
serface an£ was ained cat vhen sifting f i r s t 
s tar ted ) . Host pre lec t ion , however, has esse 
fros saoxidixed ore aad all oC the reserve is 
costa ine i in anoxidised ore. Th< acanita i s 
aot d is tr ibsted ani foraly tkroagboat a r o l l 
bat i s aoraally concentrated i s the body of 
the crescent nearest the concave s i d e . Tn the 
Cas B i l l s , the a i n e r a l i z i s g s o l s t i o a s aoved 
troa sooth to aorta . Production e u t l s a t e s of 
the recoverable aranias vary froa ISO a i l l i o n 
to 200 a i l l i o s pounds D308, dependent on the 
price paid for the o r e . |"3B) 

<329> 
lastia, S.B.. Beadix Field Engineering 
Corporation, Craad Jaactioa, CO 
Dissolatioa and hathigenesis is ffost Sandstones. 
UPC Balletia 63 (M: 686- (1979, April) 

Eapty or partly eapty shells that cohfora to 
dttrital rather than original crystal shapes 
of saaidiae grains are present la host 
sandstones of the aorrisoa formation. This. 
soaevhat paradoxical sitaatioa is explained by 
reaovni of oodiaa froa a sarface layer of the 
detrital grain daring veathcriag, vith 
concomitant conversion of this layer to 
aicrocliae, which resists dissolatioa aader 
coaditioas prevailing after sediaeBtatioa. 
baring coapaction, dissolatioa of this oater 
layer occars at pressure points; once this 
layer is penetrated, dissoletia.: of the 
iaterior proceeds along ccystallographic 
directions aad reaoies all or part of the 
•weltered Kaaidf.Be. Batviaaed aicrocliae also 
is preseat as aiaate crystals vitkia shells 
and as oatgrowths oa both detrital potash 
feldspar grains and (rarelyi oa the shells. 
Braaiferoas organic naterial occars both ender 
and over soae oatgrowths oa detrital 
Bicrocliee, saggestiag coateaparaneity of 
oatgrovths aad organic naterial. Elsevhere, 
chlorite, reportedly costeapsraseass vith 
coffinlte, coats both exteriors and interiors 
of feldspar shells aad tbas sacceeds feldspar 
dissolatioc; telcite snpersedes rather than 
replaces feldspars. Qaartz oatgrovths are 
coaaoaly earlier thaa uraaiferoas organic 
aatecial bnt later than Jordisite- locally, 
chlorite and/or beeatite fora total or partial 
psesdoaorphs after pyrite. Sarely, earcasite 
is partially psesdoaorpboas after, sad foras 
ootgrovths on, pyrite. These an) siailar 
observations by others reveal fragaeats of a 
paragecetic segveace coeplicated by the 
presence of both priaary aad redistributed 
ore. Farther invest Rations aay complete a 
se<j*ec=e asefal in determining conditions of 
ai&erslizstioB, aad thas in the discovery of 
siailar ore deposits, (lata) 

http://Kaaidf.Be
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B«cfc, I _ S . r saskatcke*** Depart seat of Siaeral 
Besoarces. Precaabrien Geclogv Div i s ioa . Seg i sa , 
Saskatchewan, Canada 

Genesis of Oraaiva i> the Athabasca Pegioa and -
I t s S igni f i cance in Exploratios. CIS Be i le t iu 
63 (695): 367-377, (1970, Barch) 

The Athabasca region fee as pact of the large 
Churchill s t r e c t e r a l province of the Caaadiaa 
Shie ld and i s underlain by aa lecheaa or 
aphebian assemblage of reg ional ly 
aetanocphosed aad graai t ized cocks. The 
basement eoaplex i s ckacactecized by a 
doaiaaat northeast-tread irg "grain" iaparted 
by the Budsoaian orogeny a d basic dikes ca t 
a l l the cocks of the region. The regioa i s an 
iapoctaat • { e e r a l o g e a i c province of vein-type 
pi tchblende, ana i t contains aaaecoas showings 
of syageaet ic a c a a i a i t e ia pegsa t i t e and 
c r y s t a l l i n e baseaeat cocks. The pitchblende 
depos i t s caa be divided ia to tvo groeps on the 
b a s i s of e iaera legy; • large group, comprising 
over 93 percent of the kaova occurrences, a ad 
a each s a a l l e c groep with a aoce coapiez 
• f a e c a l asscablag*. The deposits of s iap le 
aiaeralogy c o n s i s t of pitchblende accoapaaied 
by pyr i t e , chaleopyri tc aad galena. The 
depos i t s of coeplex • iaecalogy cons i s t of 
pitchblende accoapaaied by one or aore of the 
fo l lowing: Co-ai arsenides aad sa l f ides ; 
Co-Ii-pb s e l e a i d e s ; aad native e l e e e a t s (Pt, 
19, ha, sad Cu). These deposits are 
r e s t r i c t e d t o a narrow bel t a i th in the 
beaverlodge ares , bat there i s ao apparent 
geo log ica l explanation for the ir res tr ic ted 
geographical l o c a t i o n . Host of the araniaa 
depos i t s occur in sebsidiary s troctares to 
sa jor f a u l t s and the three doainant faul t 
s e t s , treading e a s t , northeast, aad northwest, 
-ppeac to equal ly favorable. The depos i ts 

ocean ia a v i l e var ie ty nf rock types, with 
the larges t depos i t s (with the exception of 
t i e Suaaar depos i t , vhict i s in a 
aetasoaat ized paragneiss) occacring in antic 
rocks. Red b e a a t i t i c al terat ion at >al l rocks 
i s a typ ica l featare of the pitchMende zones 
aad • c h a r a c t e r i s t i c , thocght not i n f a l l i b l e , 
gaide to ore . The pareqecesis of the 
pitchblende deposi ts i s coupler, bat a 
sequence indicated by several deposits i s as 
f o l l o v s : (1) introduction of pitchblende in 
f ine ly divided fora accoapanied ty f ine ly 
d isseaiaated h e a a t i t e ; (2 | breeeiat ioti of the 
host roc* and snplacenect of co l lo fors 
pitchbleade accoapaeied s o l e l y by c a l c i t e at 
f l i * t and l a t e r by c a l c i t e vith other gangne 
a inera l s ; and (1) farther brecciation and 
eaplacespftt of aass ive pitchblende, c « l c i t e , 
and s u l f i d e s . Thwre i s no evidence of any 
•a lor bre*k in - i n a r a l i z a t i a n and i t i s 
probable that the s tages are trans i t ional «n4, 
perhaps, overlapping. The pitchblende 
deposit ion occurred at teaperamres ranging 
froa 100 to 500 degrees C, and probably at 
depths of l e s s than 10,000 f ee t . » loss in 
pressare and the c a t a l y t i c reaction vith iron 
•re believed to be the c r i t i c a l factors ia 
causing the prec ip i ta t ion of the pitchblende. 
The structural environment deterelned which of 
the tvo fac tors was doainaat. (J«T) 

<331> 
Becraft, c , S . 03CS. (ashingtoa, DC 

nraai.es in Carboaaceoas Socks ia Tovesead aad 
Helena v a l l e y s , Hontana, uses B e l l e t i a 10U(-C. 
{pp. Jao-tnaj. (19581 

The Tovssead Valley i s a aid* basin aboat CO 
a i l e s long and soae 600 sgaare B i l e s i a areal 
extent . I l l fcaoea radioact ive aaoaal ies i a 
the val ley axe i a rocks of Oligoceae age . The 
Selena Valley i s another aide b a s i s , separates 
froa tke Towasead Valley by a broad, low 
divide aoctfcaest of HBXCOB. Oeetetaary 
depos i t s are extens ive ia che Selena Val ley , 
and as a r e n l t . Tertiary rocks are exposed ia 
only a fev s a a l l areas , h fee vtnk 
radioact iv i ty anoaal ies have bees noted i a 
rocks s i a i i a r t o the o i igoceae cocks aortheast 
of Bins ton . h l l of t ee aBoamlies i a both 
val leys ace i a or adjacent to carboaaceoas 
shales i a tkm lover part of of a Tertiary aa i t 
vhich c o a s i s t s oC several thick beds of 
congloaerate, iuterbeddec be»eoaite , aad 
partly bestoaized dark-gray t o f f s . Of the 20 

- l o c a l i t i e s s tadied , secondary araaias a i a e r a l s 
were noted a*, f i v e . aVpciaary vraaija 
a i cer* i s vere noted at any of the l o c a l i t i e s . 
The aatbor b e l i e v e s the soarce of the araaiaa 
i a the Tovnsend aad te leae Valley depos i t s i s 
the l ight-gray aad vkite f iae-graiaed t e f f s 
and l a p i l l i t a f f s , samples of vhich coataia 
0.002 t o 0.009 percaat araaiaa. Tke araniaa 
was probably leached Zroa the t a f f s by 
aeteoric vatex dariag beatoaization aad s a s 
concentrated i a the carboaaceoas shale and 
l i g n i t e , rae l t iag i s coaaon i s the Tert iary 
rocks, bat no direct re lat ion of araniaa 
deposits to tke f a u l t s vas found, to other 
structural controls vera apparent in the 
depos i t s . (JET) 

<332> 
B e l l , B.T., Canada Geological Survey, Ottaaa, 
Ontario, caaada 

Uraniaa ia Black Shales - 1 teviav. Oraaias 
Deposits , Their Blaeralogy and Origin, Short 
Coarse Handbook, VOlase 3 , » - • . Kiatbcrley, (Ed.) . 
Oniversity of Toronto Press , Toroaro, Canada, 
Ch. 12, (pp. 1 0 7 - i m , 521 pp. (1970, October) 

Oraaiferost black shale* are nearly alvays 
characterised by very th in , t e r s i s t e a t 
laa inat ioas , v i th other priaary scdiseatary 
stractures cotsp icsoas ly absent. These shales 
are typica l ly coaposad of dark gray, grey 
brovn to black, very f ine sand- to c l a y - s i z e d 
naterial with organic carboa present as s o l i d 
carbon coapouads, spores and larger fragaeats 
of t e r r e s t r i a l and aariae plant origin. 
Fyrite or aarcaaite ia alvays present, often 
in aaoaftts up to several percent. The Iranian 
i s associated v i th the organic f rac t ion , or , 
in the case of phosphor i t tc u n i t s , vith the 
phosphates. Slack sha les are recorded froa 
a l l sedlaentacy environments accept 
deser t -aes l ian . Oraniaa coateat of the 
principal ancient black shales i s large. In 
Sweden, the Bi l l ingcL d i s t r i c t eorecs 500 
square k i l o s a t e r s vith thickness of 
uraniftroos black shale of about 3 voters and 
a sean uranius content of 300 ppa. The t o t a l 
aaount of uraaiaa in t h i s area i s e s t iaa ted at 
one a i l l i o n tons, aarke, a aeeood d i s t r i c t i s 
es t iaated to have at l eas t one hundred 
thousand tons of araniua. The Chattanooga 
sha le , while of co-.slderably lower g t . d e , a l so 
holds large asosats ef eraniua daa to i t s vide 
d i s tr ibut ion , fJKT) 
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<333> 
Brook i u , D.C.. Bali 
tlh**, aatga*. IB 

rsity of Be* Bezico, 

•eriods of BiecraUzatioe in treats Siaeral Belt, 
Bew 9*xico. IUS Saltetia 63f*):*a">. CWT*. 
nprill 

Geologic ob—teattoa* co*pl*d wiU laboratory 
stadi** i i l i t i t t several periods of 
aiaeralixatioa i s tk* Craatx Biaeral bolt. 
Th* earliest aiaaralisatioa i s fro* tread or* 
la th* habresia &ak* am* Sfcith lax* d is tr ic ts ; 
Bb-rSr radioaetric ago* oa chlorite fora*d 
peaocoateapotaBaossly ritk priesty analaa 
axaerals range fro* 131 to 138 pins or sines 8 
a-y. I U J period of •inaralization i s eitkia 
the l i a i t s of error for tb* age of 
sedia**tatioa obtsiB*d oa barroa eroaad 
aostaorilloait* of 1*9 to 1*5 alas ead oiaas 
18 a-y-, bat cross-c*ttiag K t indicates early 
epigeaetic as oppes* d to STageaetic 
aiaeralizatioa. Early forawd ore ia tko 
lag*** distr ict ess roaobllized sad 
cepracipitat** dariag sea* aid-cr*tac*o*s 
•v*at at 118 to 115 *.y. deteraiatd oa the 
basis of tb-sr dating, or* aas **t derived 
froa the overlying Dakota Foraatiea 
(Cretaceoes}, as tao Bk-Sr data* tor tko 
Dakota sad laacos torastioas aro *2 alas amd 
aiaas C * .y . aad 85 alas sad aiass 10 a.y. , 
respectively (ia • seel lest agrveeent vlth « .S . 
Geological servey K-Ir dating). 
Siaeraiixatiaa i s present ia tko Dakota 
Sandsto**, bat vhetker tko or* oas syageaetic 
or epigeaetic i s eakaova. Bach of tke stack 
or* aas apcereatly i or aad lerlag tk* Lareaide 
orogeny aboat 60 a.y. ago, assai l ; ia d o s t 
proxiaity to a redox float. fost-laraaide or* 
i s proposed for several deposits ia r*dec*d 
groaad at tbis redox front, soae of which i s 
apparently Tertiary altkoegh r**obiliz*d 
Jaressic ore caaaot b* distisgaished froa tbat 
froa aack yoeaeer soercee *v*a thea«a reworked 
Jnrassic ore i s aapportad by higk Sr 87/Sr 86 
ratios. Or* possibly foreed dariag tk* 
Tertiary froe a sostharly sosrc* for SOB* 
deposits, aad soae reaobilized or*, possibly 
of Pleistoceae a**, i s .*ak-n la siaor 
aaoaats. (lath) 

<33«> 
Brookias. B.C.. Bniversity of Be* Bezico. 
kltec****,**, »H 
Becaaxisan for Braaiae Bcpositioa i s Srasts 
Biaeral Belt. UPC Balletia 43f«l :«'*-«"». 
f1*7*. ipril l 

k polygcaatic aodel for araeiaa deposition of 
each of tke ore ia the scaats Biaeral belt 
resalts' trea fa| spatial telatioes of 
orebodies, (by gwchreaelegic stadies, | r | 
clay-aiaeral stadics, fd| trace-eleaeat 
stadies, aad (e) theoretical coasideratioas. 
Tread or* apparcatly foreed fro* 
soetkeest-flowing solatioas catirely ia 
r*d«c*d groaad eit> organic carboa (pies soae 

.- kydrogea self Mel actiag as xedocteet; tk i s i s 
seaport**1 by evidence foe orgaais carbon i e 
calcit* p*a*coete*poraaeo*s witk ore, 
trac*-*l«a«at distrlbatlon, aaC otker factors. 
Bplift, reaobHixation, aad rcprecipitatioa 
of so** of the stratlgrapblcally high or* i s 
tke lagsaa distr ict is soseaaat s ia i ler to 
Byosiag roll-typ* deposits la teres *f 
Biaeralizatios coatrel by salfide-salfate 
•gaiUbria aad clay-aiaeralogic variations. 
Tk* effect of tkis aacat i s aot appareat ia 
tke deeper aabrosia lak* ore. The Laraaid* 
orogeay r*s*lte€ it tke escabliskasat of a 
redox froat *kick, ia tarn, resalted ia 
destractlOB aad r*aobilizstioa of sea* earlier 
tread or* »»-. tk* foraatioa of stack or*. 
Virtsally a l l xo**s of rock veakness are 
sabject to soae BiaeEslizatloa aear this 
frost, aad the selfia*-s«lfate egeilibri* 
caas* aaay of tk*«* stack deposits to r*se*b!« 
roll frosts . Boll geoeetcy of soae of tbis 
ore i s da* to *acro*cha*st of tk* friet on 
redsc*i groaad after tk* Laraaid*. Toaagcr, 
bat eery .ocal, solati as resalt ia or* la 
oxidized gcoaad, soae of akick i s iadicated by 
priaary araaopbaae. Boll geoaetry i s preseat 
for soae wf tkese deposits, fh* 
sapariapositloa of the redox froat oa the 
older tread or* a l lots botk carboa aad salfar 
to act as redactaats, aad orebody geoaetries 
are s iai lar to B;oBiag-typ* ro l l s la tsrss of 
•raalaa dlstribatioe bat aot aecessarily for 
tracs-*l*a**t distribatio*. (astk) 

<335> 
Ckildars, B.O., Bestera Standard araaiaa. 
Incorporated, Bivertoa, BT 

Braalaa Ceology of tk* Bayc** lr*a Jobasos 
Cosaty, Byoaiag. Byosiag Saadstoa*, I . U Bayart 
(Id. ) , rroc**4iags of the 22tk ri*ld Conference, 
1970. Byoaiag Geological (ssociatioa, Casper, 
•T, 0>p, 13-30), 2*2 pp. f197S| 

The stratigrapky. street ere and regional 
geology of the Kaycee kr*a, Johasoa Coaaty, 
Byoaiag are described. The saads of the 
Basatcl aad Port Oaica forsttions, both 
Tertiary i s ag*, sr* of aa]or coacora. 
Vraaiaa aad vaaadiaa aiaocalitstioa i s s e l l 
developed la the saadstoa*s aad coagloeerates 
of tb*»* tea foraatioa*. Brightly colored red 
deposits la both tk* port Baton.aad Basatcb 
strata »ere eaasod by keaatlte stale lag ia 
connection eltk tkelr alt* rati on as osidisiag 
waters carried stasias aad vaasdiaa tbroaab 
tbea. (SBB) 

Cited as a reference in BOIc Contractor B*porti>. 
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cnts i s OP DEPOSITS 

C 3 t > 
Coleman, B.C. VSCS, Bashiagtoe, BC 

Bxaerelogical Evideace oa the Tempera tare of 
Poraetloa at O t Colorado plateaa Oraaian 
Deposi ts . Ecoaoaic Geology S1{1):1-» . |19S7, 
Jaaaary) 

The anoxidized eraaiaa -••posits on tke 
Colorado PZataaa are considered t o represent 
priaary ore that formed aider • ^ s l l i b r l a a 
condit ions , therefore aimerals deposited by 
the primary ore f i e l d s shoald exhib i t 
properties iahereat t o e x i s t i n g teaperatere , 
.pressere coapositiom of these f l a i l s daring 
depos i t ion . ' B r a e i a i t e , c o f f i a i t e , low-valeat 
vaaadiaa oxides , and s a l f i d e s are the aost 
abaadaat a i a e c a l s deposited by the o r e - f o r a u g 
f l a i i s . The r e l a t i v e teaperatere of foraat ioa 
of the s a l f i d e s i s d i s c s ssed i s the paper. I t 
haj been shorn i a egmilimriea diagraes for the 
PeS-XaS system that the foraatioa temperature 
{rangimg froa 13S-B00 decrees C, *hea 
corrected for pressare) can be made on 
s p h a l e r i t e s known t o have foraed i a the 
presence of excess iron s a l f i d e . Sphaler i tes 
foraiag aader these condi t ions are so t coaaon 
l a the Colorado Platea* araaiap Depos i t s , 
except i a two T r i a s s i c sedimentary d e p o s i t s 
containing ZaS that foraed in the presence of 
exces s iron s a l f i d e . these are the Sappy Jerk 
Biae , l U U Casyoa D i s t r i c t , Sea Joan Coaaty, 
0tah, aad the Bidden Scienter Bine, Saa 
Bapbsel D i s t r i c t , Sacry Coaaty, ntah. In both 
depos i t s ye l l o* c r y s t a l s of the s p h a l e r i t e 
have foraed concurrently with pyr'~te and 
e r a a i n i t e . however, af ter the sp:%leri tes 
eere per i f ied and anlayzed for th< iroa 
content , aa i t c e l l measurement were 
determined, asd the teaperatare of foraat ioa 
•as found t o be l e s s than 138 degrees C, the 
teaperatare at which tb» e q s l l i b r i a s diagram 
for Pe-ZnS i s incomplete. assumptions nay be 
•ade *s to t ee depas i t ioae l environment ( i . e . , 
using geotheraal gradient aad l i t h i o s t a t i c 
pressare) , knowing the t ine i s which the 
s p h a l e r i t e s were deposited 
(Triass lc-Jurassic) , aad these reveal that the 
primary eraaisa minerals are s tab le aad could 
Cora at the tesperatares indicated. (B3«| 

<IJ7> 
Dubyk, U.S. . and P. Yoaag, Becdix pie ld 
Engineering Corporation, Srand Junction 
Operations, Trend Janet lor., CP 

»re l i» in*r? Evalaatior. of the Orac.iom 
P«vorafcility in the ICatpernvits Plateaa Pegion, 
Tarfield aad Bane Counties, Tt»h. r-JSI-6» (""?) ; 
26 pp. (T«T«. !I«T» 

The report i s • preliminary evaluation of the 
sranlus potent ia l of the basal sandstone of 
the caimle Poraatlsn (Triassic) and of the 
Sal t Bash Beaber of the (for r I ion Poraation 
(J-irassic) ia the Kalpsroeits Plateau. Both 
•abssrface and surface data were u t i l i z e d , tut 
dae to Uni t ed outcrop*, tha Chlnle »ornation 
was stediad pr inc ipa l ly by subsurface aethods. 
Published and anpablisked l i t e ra ture was 
searched to obtain information. Plve surface 
saaples were co l l ec ted froa the Morrison 
Poraation. Vanadium, oolyhdenus, selenium, 
copper. Iron, and lead vers analyzed by atoaic 
absorption spectroscopy and at), eTh, and »% 
were determined by g a a a i - n r spectroscopy. 
Petrogrephie s tudies included clay analyses 
and alneral Ident i f i cat ion , FevorabLIity of 
thv basal Chinle sandstone was based on (1) 

presence o f i n t e r s e d i a t e - s i t e s c . d s t e a e - f i l l e d 
chaaaels c o t i n t o the Boeakopi, (2) presence 
of carbonaceous mater ia l , (3) an adeguate 
soarce of eraa iae , and c*l gaaaa-ray aaoaal ies 
froe t e s t - h o l e l o g s . Paworability o f the S a l t 
Bash Beaber of the Borrisoa Poraatioa e s s 
based oa (1) sandstoae-aadstoae ratios that 
approach e q u a l i t y , and (H pceseecC of th ick 
sandstone l e a s e s , carbonaceous a a t e r i a l , aad 
halos of l i g h t - t a n t e broea l i s o s i t e s t a i a i n g . 
although t h e basal Cfcinle sandstone aad the 
Sal t Bash Beaber of the Borrisoa coata ia 
s i zab le araaiaa depos i t s throagkoat aach of 
the Colorado Plateaa , both Baits lack 
charac ter i s t i c s that are favorable for 
s i g n i f i c a n t araniaa depos i t s i n the 
Caiparowits plateaa. fPlS) 

Caaaa-ray log troa the area ased for 
s trat igraphic corre la t ioa had for i d e n t i f i c a t i o n 
o f anoaalies are l i s t e d i n appendix I . appendix 
B coata ias sample descr ip t ioa aad aaa lyses . 
Beasared s ec t ions i a the Kaiparoeits Plateae and 
adjacent area are contained in appendix C. 

<338> 
Sallomay, B .E. , Bareaa of Ecoaomic ecology, 
amstln, TV 

Depositfon aad Parly Bydrologic Bvol'atioa of 
Bestwater Canyon Bet 11 la vial-Pan Systea. IIPG 
Bel l e t in 63(»»:689. (1«79, npri l ) 

The Bestva'er Canyon Beaber i s one of several 
large , low-gradient a l l e v i a l teas that 
comprise the Borrisos Formation in the Poor 
' orners area. Borrisoa fans eere deposited by 
aejor l a t e r a l l y s igrat ing streans entering a 
broad basin boended by highlands oa the west 
and soath. The Vest water sandstone framework 
c o c s i s t s of a down-fan succession of (1) 
proxinal braided channel, (2) s tra ight 
bed load-channel, (3) s inaons nixed 
load-channel, aed (»l d is tr ibutary mixed 
load-channel sandstone bodies. Eegional 
sandston* d is tr ibut ion and f a d e s patterns are 
highly d i g i t a t e and radiate froa a point 
sonrcs northwest of Sal lap , law Kexico. Early 
gronadaater flow evolut ion within the 
Restvacer fan aga i fer irystet can ^e inferred 
by a-_ilogy with gaaternary te t - fan depos i t s 
and by the interpreted paragenetlc segoencr of 
diagenetic featares present. Syndepositional 
flow was control led by the down-fan 
hydrodynaaic gradient and high horizontal and 
vert ica l t r a n s a i s s i v i t y of the sand-rich fan 
aqoifer. Groundwater was abundant, fresh, and 
s l i g h t l y a lka l ine ; d i s so lut ion and transport 
of soluble hamate would be l i k e l y . « i th 
Increasing confineaent of the agai fer bnlow 
l e s s pereeable t i f f a c e o a s Brushy Biisin 
deposits and re lease of s o l c b l e cons t i tuents 
froa vo lc i . ' l c ash, flow pat'.erns s t a b i l i z e d 
and r e l a t i v e l y wore s a l i n e , pregnant 
groundwater pa, «ea«ed the agai fer . Iranian 
mineralization occurred daring t h i s early 
postdeposi t ional , seaiconfined f loe phase, 
exposure, eros ion, and poss ible farther 
flashing of proximal fan deposi ts had l i t t l e 
apparent e f f ec t on tha gol fer . Development of 
overlying Dakota svaaps suggests a shallow 
water table indicat ive of regional discharge 
or stagnation. In e i ther event , only l imited 
downward f lox of ac id i c wafer I* recorded Sy 
local bleached, kaolinlzed zones where 
Nestvater d i r e c t l y underl ies th* Dakota. 
Subsequent groundwater flow phases have 
further obscured primary a l terat ion patterns 
and caused soae loca l oxidation and 
redistribution of oraniuh. («4th) 
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C339> 
e a v a s c i , k . T . r and P .r . t a r e , co laabia 
Oaivcrsity, D*p*rtaeat of eco logy , tea rock. I I 

Braaiea vapiaceaent at Caraet Bidg*, krizoaa. 
Ecoaoaic Geology 63(8) -8S9-876. (1968, Deceaber) 

Braniaa-vaaadiaa-copper a iaera l s wer* foaad as 
a ceaaat or as rain i a tha Bavajo Sandsto**, 
both aloag tha coatact with a breccia dike aad 
nearby. Th* Bavajo SaaSstoa* exposed at 
Garnet Bidge i s a f ine-grained gaartz area i te 
with sabocdiaat* a iccocl iBa aad a l tered 
p lag ioc las* . Ccaent i s scare* aad efcare 
peasant i t i s a a i a l r c a l c i t * . *«*r tha difca 
tha ccaeat iag a a t e r i e l s becoac aoca abaadaat 
aad aaaeroas veil.-, containing i r o n , copper, 
vaaadiaa, mad acasiaa a iaera l s are present 
aloag cracks aad frac teros i a tha saadstoee . 
Balachit*. chrysoco l la , c a l c i o v o l b o r t h i t a , 
tyayaaaait*, l i a o e i t * , cha lcopyr i te , a ad 
pyr i t* »ar« idaat i f iad i s th* v e i a l e t s or i a 
tka caaeat . I t ia believed that t h * breccia 
dikes aad co l lapse s t c act ares a t Caraet Bidge 
ware probably foraed as a r e s a l t of ia taase 
gaseoas a c t i v i t y a t depth. The araaisa , 
vaaadiaa, aad copper a ia*mXizet ioa re la ted to 
tha breccia dikes s s g g a s t s t h a t acta 11 i c 
a l a e r a l i z a t i o a aas assoc iated with the 
foraatioa o f th* d ikes . Deposition of calc i ' .e 
a s v e i a l a t s i a the breccia shoes t h a t 
eo la t ions Bigrated a f ter the eaplaceeent of 
th* dike. The a e t a l l i c a i a e r a l i z a t i o a 
probably occarred daring the f i n a l 
hydrotheraal stage o f igaeoes a c t i v i t y . The 
types of garnets that occar a t caraet l idge 
saggest a deep-seated origin and a aediaa- to 
high-grad* aetaaorphisa of the soarce rock. 
(JBT) 

<3»0> 
Geraaaov, 1 . 1 . 

Ceochenical and Bydrodyaaaic Conditions of 
Epigeaetic Vraniea Biaaral izet ioB i a 
Petroleaa-«ater Zones. Geocheeistry 2i 107-120. 

Th* bydrodyaaaic condit ions for the foraatioa 
of ataxia* a i a e r a l i s a t i o a of the labrosia lake 
type are considered. Epigeaetic arania* 
a inera l i sa t ioa a r i s e s ia the aargiaal parts of 
patro l i feroas artesian bas ins , there 
i a f i l t r a t i a g groaBd water penetrates flooded 
patroleaa reservoirs or rock* that 'oraerly 
coataiaed petroleae, th* Eh of th* vater i s 
lowered fcoa 500-250 a* t o as low as -»00 av, 
the dissolved coaponents are rapidly redaced, 
and araaion i s precipi tated, Oranise 
anricbaent of water in th* ox id i s ing zone tp 
to 5 i 10(E-6) or even n a 10(E-S) g/1 i-> 
necessary for th* for art ion of or* depos i t s . 
This i s favored by earn or hot c l i a a t i c 
cor.ditioBS, andor vbich s o i l s enriched with 
sapergeae carbonates aad s a i f a t a s are foraed. 
la addit ion, th* hiab darke of araniaa in 
rocks of the oxidiz ing zone £n > ',0(E-i| 
percent and higher i s favorable to araniaa 
enr lebaeat ] . ( loth) (JtTi 

<3(1> 
Gott, G.B., D.E. 
fashington, DC 

Bolcot t , and C O . Bowles, OSGS, 

Stratigraphy of tba Inysji Kara '.roup and 
Localisation of Oranias Deposits , Scot hern Black 
" i l l s , soath Dakota and ffyoaing. 0 S « 
Professional Paper 76>; 57 pp. (197») 

The Tayan Kara <"roap in the southern Black 
Ki l l* cons i s t s of th* UKott and r a i l River 
roraatlona of Early Cretaceoa* a*-*, or-nion 
or* Aapoaita «r* t*tc ict*d t o fear 

s t ra t igraph .c a n i l s , of which only on* i s 
highly carbiBBCcoas. Those a a i t s are (1) the 
highly carbo.-accoas sandstoaes aad s i l t s t o w ' s 
of the lower s a l t of th* Pal l l i v e r roraat ioa , 
(21 aoacarboaaceoas f l a v i a l aa i t S, a l s o i a 
th* Pal l Biver Foraatioa, (3) aoacarboaecttoas 
f l a v i a l aa i t a, i s the Pasoa acabcr of the ' 
lakot* roraat ioa , aad («| aoderatcly 
carbo-tac*o«c f l a v i a l aa i t 1 i a th* c h i l s o s 
Basher o f th* lakota roraatioa. Bcaniaa was 
intcodaced ia to the Inyaa Kara with the 
ar tes ian recharg* of c a l c i a a s a l f a t * type 
water froa th* Biaaclasa. I s t h i s vater 
Bigrated dovadip, i t was aodif ied by ioa 
eschaag* aad s a l f a t e redactioa t o e i t h e r a 
sodiaa s a l f a t * or sodiaa bicarboaatc type 
vater . caasiag a s increase i» pB valves and a 
decrees* i a Eh va lves . Bed act ioa of s a l f a t e 
ions i a t h * groand water was a aajor factor ia 
creat ing a favorable *aviroaaeat for th* 
p r e c i p i t a t i o a of araaiaa. Other fac tors that 
af fected th* l o c a l i z a t i o n of th* araaiaa 
• • p o s i t s pertaia t o th* coaceatration of 
a e t a l s i s the groand water aad to the rat* o f 
groaad vatec Clow. Oaidatloa of araniaa 
depos i t s aeax t h * Iayaa Kara oatcrop say 
l o c a l l y iacrease the coacaatration of araniea 
i a th* groaad vatcr and thereby increase the 
volsae o f araaiaa transported t o the s i t e o f 
depos i t i on . Th* d i s t r i b a t i o a of the f l a v i a l 
sandstones d i r e c t l y a f f ec t s the ra t* of grosnj 
water flow and, therefor*, th* volaae of 
transported araaias . (JBT) 

<3«2> 
Bocvc, J . , Saskatchewan Bcsearch Coeasi l , 
Saskatoon, Saskatcheaaa 

C l a s s i f i c a t i o n of areolae Deposits in northern 
Saskatchewan. (Iranian Deposits , Their Bineralogy 
and Origin, Short Coarse Handbook, rolaae 3, B.B. 
Kiabcrley, (Ed.) , Dsivarsi ty of Toronto Press , 
Toronto, Canada, Ch. 16, (pp. 397-no2), 521 pp. 
(1978, October) 

Oraniaa occarr*nc*s ia northern Saskatchevaa 
say be grosped i a t o syag***tic and ep igeae t i c 
types of d e p o s i t s . Syng*a*tic depos i t s 
inc lcde both radioact ive pagaat i tes and 
d i s s e a i a s t i o a s aad loca l coacantcat ioas of 
araaiaa within Iphebian actastdiseatacy rocks 
of coagloserate types . The sysgenet ic 
depos i t s are of no present econosic 
iaportanc*. The apiganet ic depos i t s of 
northern Saskatchewan are represented by th* 
we' i knoan Baaverlodge ve ia- typ* depos i ts and 
b- the note ia^ortaat , and aore recent ly 
discovered, aacoaforatiy-type of the Athabasca 
oaciR. Two episodes of ep igeae t l c 
s i n e r a l i z a t i o n are bel ieved cespoasible for 
these depos i t s . The f i r s t , of l e t * Hudsoni*a 
aga, i s represented by the Beaverlodge 
vein-type depos i t s of s i s p l e ainaralogy. The 
second episode i s ->l approximately 
"Grenvil l len" age and i t gave r i s e t o the 
onconforaity-type deposi ts within the 
Atbabaaca basin. In th* teamrlodge area , 
t h i s second episode led to reworking of 
Rsdsoaian s i a e r s l i g a t i o n in a l d i t i o n to 
generation of vein depos i t s of coaples 
alneralogy. (JUT) 



<3«3> 
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<3«3> 
BarCaaa, a . C . J r . . a.B- l i c k . asd B.J. Cerkea, 
BSSS, Denver, CO; Sort kern Icicoaa Be ivers i ty . 
r i a e s t e f f , u 

Beposi t ieaal EBViroBseats a s Oca Coatrols i a Sa l t 
• U k saabac oC Borcisoa rorae t ioa (Bpper 
J a r a s s i c ) , Carrizo Bsaata ias , arizoaa aad Be* 
Sexico . la?C Ba l la t ia 63 |» | :6S9-690. (1979. 
ker i l ) 

areaiaa depos i t s i a t h e Sa l t Bash Bsober of 
the Berrisoa Foraatioa i e the Carrizo -
SeeBtaias acaa appear to be c l o s e l y re la te* t o 
deposi t ioaal f a d e s . la the v i c i n i t y of tka 
Eastside eiaes,- sos tbeas tera Carrizo 
Soaatalas . t h e ' S a l t Bask c o a s i s t s of a loaac 
part , 10 to 15 a t h i c k , asd aa appec part, 55 
t o 60 a t k i c k . The l o a e r part e ea ta la s 
aadstoae aa< s i l k y saadstoae interpreted as 
overheat aaa p a r t i a l l y abaedoeed c h a a a e l - f i l l 
depos i t s . I t a l s o r e s t a t e s a fee large 

• l e a t i c a l a r chanae? aasestoaes deposited by 
ota aaa r i s e asd p o s s i b l y braided s treaas . 
Braaiaa depos i t s are sacoaaoa ia tke loaer 
part . The apper part of ̂ the s a l t Bash 
contains a aaca grea ter verceatae* of 
bral*u<-streas-aepdsitea chaaael sandstones, 
aaay of •hick coa lesce t o f o r s presiaeat 
coat iaaoas l e d g e s . The f i a e s graiaed 
lov-eeerey depos i t s are very H a l t e d i a " 
e x t e n t , coaaoaly being l e s s tkaa 200 a l o s g , 
20 • aide, asd 2 s th i ck . They have a 
l a a t i c a l a r cross s e c t i o n aad a scoot base . 
They c o s s i s t of isterbedded aadstoses , 
c l a y s t o a e s , aad saadstcaes and are iaterpreted 
as abaad->aed and p a r t i a l l y abaadoaed channel 
f i l l s . Ssbseqseat scooriaa of these Sods has 
reset ted i a c l a y - c l a s t coaglOBCrates ahlck 
• e r e iacorporated a s l e a depos i t s i a the bases 
of overlying ckaaael saadstoaes . Detr i ta l 
oceanic debr i s i s aacoaaoa bat i s preseat i a 
soae chaaael-lag d e p o s i t s as well a s ia soae 
of tke bedded s s d s t o a e s . oraaiaa depos i ts ia 
the Cacrizo Beentaias area are associated with 
abandoned aad p a r t i a l l y abaadoaed chaaael f i l l 
aad with c l a y - c l a s t lag coagloserates adjacent 
to eajor ckaaael saadstoae sys teas i a tke 
sopor part of the S a l t "ash. {lath) 

JokasoB, C , Bicaigaa Technological Ba ivers i ty , 
Oepartsest o f ecology aad Geological engineering, 
kooSBtOB, BT. 

Deposit ioaal. Bodels aad kceas Favorable t o 
B iaere l i za t ion . SJBX-M(7a): Braaiaa aad Thoriaa 
Occorreaces i a PrecaBbxiaa socks , Bpper Peaiasala 
of Bichigan aad Bortbers B i scoos ia , Bitk Thoeghts 
ea other Poss ible S e t t i n g s , j . k a l l i s k e s k i , fpp. 
m - 1 5 9 ) , -rtm pp. (197«, Jeee) 

^riaary e i a a r a l i z a t i o a accoeats for the 
r a d i o a c t i v i t y observed i a three p laces i a 
aoctheca Bichigan. altheagb aeae o f three 
prospects have ecoaos i c p o t e s t i a l , the 
processes shich foraed thea coald e a s i l y occar 
OS a l a r g e r s c a l e , aad ekes t h i s process i s 
ceabised with saperoeae eac ichaeat , ecoBoaic 
coaceBtrat ioas coald be foraed. The s y e a i t e 
dike s e e r e a r s e e t t s capreseats t k e 
cvaces trat ioa o f araaiaa aad t&orisa by 
s s g a a t i c d i f f e r e a t i t a t i o a s i a i l a r t o bat oa a 
each s s a l l e r s c a l e t e a s tke I l i s a e s a g ceep lez 
i s Creealaad. The Ccecss creek Begeat i te aad 
the Bigaa*.ite s ear Bvoeblic are ia terpreted t o 
represent the recoacvatratioB of araaiea aad 
tboriaa by aetaaorphiss aad r e c r y s t a U l z a t i e n 
o f aa o lder rock. Bo s y a g e s e t i c 
coaceatcat ioas of sxabi.es have beea foaad i s 
B i c k i s a s . The Caodrich coagloaerate c o a t a i a s 
i e t r i t a l g r a i a s of e o a e z i t e , bat oa ly t r a c e 
aaoaats of a r a s i s s . Sspergeae occscrences of 
araaiaa a re the s o s t prevalaat type of araaiaa 
concentration i * aortbera Rickigaa aad t h e 
type of occnrceace with the aost ecoaoaic 
p o t e n t i a l . Three types of po tea t ia l so sree 
rocks for the sspergese occacreaces are foaad 
i s northern B ich iges . They are p y r i t i c black 
s l a t e s , j raa i t* e a e i s s e s , aad r k y o l i t e s , a l ) 
of vkick contain r e l a t i v e l y high 
coaceatrat ioas of sy s t enot i c or prieary 
araa ias . Potential hast rocks for sapergea* 
a iBora l i z s t ioa coald t k e o r e t i c a l l y i a c l s d e 
so s t rock types ia the area . Prcc ia i ty t o the 
sosree rocks, t k e poraeabi l i ty aad poros i ty of 
the rock, aad s rede cad cheaical eaviroaseat 
are repaired t o f i r s t a s i a s . S e i t e b l e host 
rocks i a c l s d e t r a c t s cad aad brecciatad black 
s l a t e ; pereet ozidixed s o f t icon ore; veggy, 
p y r i t i c g s e x t z i t e ; diabase d ikes , sad shear 
zones aad frac t sres ia gran i t e s aad e a e i s s e s . 
The a i e e r e l U f a g proeass reeairea a period of 
t e c t o a i c a c t i v i t y vhich prodaces openings i a 
b r i t t l e rocks, f o l l o s t d by a period of intense 
cfceaical veether iag . Two periods of t e c t o a i c 
a c t i v i t y have bees recognized i s • i c h i o a a . 
The aos t i s t e a s o of these vas the Beaokeaa 
Orogaay doted a t 1,9 b .y . the sodel "take 
Saperior type araaiaa deposit" i s a saperseee 
cosceatrat ioa of are Bias. I t s occarreace i s 
related t o Blddle Procaabriaa ae tased iaeats 
becatse of tha oaee vitb vhich acaaiea i n 
black s l a t e s e s s be leached aad 
recoBceatrates. Tke depos i t s aay ths s occar 
v i t h i a the bUck s l a t e s of v l th ia the 
s t ra t iarapb iea l l y aaderlylaf ozidizad iroa 
focsatiOB. The areas tboaokt t o kavo tke 
k l fkest po tea t ia l f o r a i s c r s l i s a t i o a are those 
anderlaia by the black p y c i t l e s l a t e s of the 
apper Barasette Raaso Sapararoap. a l so 
i sportaat , bat l o s s eidespread are the 
•apergeae occarroaees ia fractared gran i t e s 
aad g e l s i t e s . (JBT) 

http://sxabi.es
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<3»5> 
Barr, p.p. , Colaebi* •a iversi ty , Bepertaeat of 
Ceelsay, Bee Tack. IT 

Cri ter ia of Kydrothereal taplaceaaat i » rlateee 
Braaiae strata. Paecefel Baas of ktoeic Basra;y. 
Vol. 2 , Sarvey of taw eater i a l Besoerces. 
rToceeliaes of the 2ad iBteraatioael Coefereace, 
ceaeva, Switzsrlaad, seateaber 1-13, 195a-
9*1*** l i U w i . Bee Tor*, fa* . 33B-33S), B«3 pp. 

The Colorado rlateae has loaf beea aaa of t t e 
aajor araaiaa pcodeciae proviaces ia the 
M t l l . Opiaieas d i f f e r caacacataa, the 
eechaaisa involved l a the- eaplaceeeat of 
Plateea oraa, aai foar hypotheses mow receive 
sappoct-. f l | taa clrcalatory ereeaeeater 
theory, (21 tao ash-leach theory, (3) tka 
siaoaaotic theory, a a i {•} tao bydrotherael 
theory, c r i t e r i a applicable to tao 
latecptetetioa of aciaia iaclade: |1) 
ebsolet* ess aavtecaiaatioa of priaary araaiaa 
ocas, <2) the eaieesce » f wall rack <-
alteratlsav f3| a iaeral aai cheeical 
assecietiaas of Plateaa ocas, fa) taa cola of 
oceanic aattar i a araaiaa eaplaceaeat, |Sl tka 
stratieraphlc « ia \c iaat ioa of taa eras, ft) 
tka stractaral faataraa aaaociatai with the 
oce-beariae: salatioas aad f7) lassoes aai 
hydr ethereal faatares a»ar Plateee araaiaa 
deposits. Tkesa c r i t e r i a taa* to seaport tae 

: hydrotbernel taaory. Tae ayseeaetic theory 
esseaes the araaiaa deposits are eaplaced 
coateeporaaeoBsly v i t a the aaclosiBf 
sediaests. Tae aachaaisa of precipitation 
assaatially i s sepereeae, aaa deposits are 
foraed at lea tseperetares. Cri ter ia at 
variaaca with this th«ery are soaa of the 
absolete ass data, alteration evidence, 
stratlarapblc dlstr ibst ioB, ainerallzatlOB aad 
hydrotbereel featares. Cerreatly, thia theory 
receives l i t t l e atteat ioa. The ash-leach 
theory attr ibatas the oriaia of Plataaa 
araaies to sspereeae leachiae froe volcanic 
ash. araaiaa deposits derived by leesbiaq tke 
ovwrlyiae ash are believed by soe* to 
accsaalate ia aaderlyiay strata. This theory 
received stress sappert i a the wyoaiaa area 
where early deposits ware fosad 
strstiarapbicallr bale* art-bear U^ strata, 
bat iabereat weaknesses of this theory iaclade 
absolete ese data, bypoaeae aiaeral izatioa, 
the role of organic Batter, bydrotheraal 
feataras, ai J tke evidence of wall rock 
el terat loa. also, aaff lcieat araaisa coataat 
ia the ash reaaias to re deaonstrated. 
aitkoeeh certsia local deposits ajy have 
foreed by thia eecheaise, a general 
application of this theory seeas aalikely. 
tccordiaa to the circa la tor T exoaadoalac 
theory, araalas deposits ware eaplaced ia 
sediaeste by nocael orcwadwater eolations, 
froesdsster c l rca la t io* i s aasaaed to have 
reeoved arasisa ioaa free exposed areas of 
crystall ise recks aad deposited repeated 
iacreaeats la tke deposits as sow foaad. The 

esaal eroaadwater taeparatares prevai l , aad 
leasees iaflaeace i s afeseet. th is taaory i s 
sappocted by the extensive evideece of aide 
latera l Bieeralizatioa, the fact that araaiaa 
i a precipitated froe solatioa aad the 
eristeace of a cheaicelly feasible eechaaiaas 
of traasfar. aowever. a l tarat ioa. 
araao-oceaaic are depesitioa, aad a aaaber of 
aspacts of the aiaeralizatioa aad iaaaoas 
featares of the Plataee f a i l to sapport the 
beseaeat eroaioa as the prirary scarce o f 
axaaiaa ioaa, aad there l a reesea to believe 
that ores were freeaeatly deposited at Usher 
taaparataras thaa prevail i a eoraal 
exoeadwater. The hydrotkeraal theory 
esvissee* the soarca of araaiaa as aaaaatic 
f ie lds, the f i e lds , caaceee. with araaiaa ioaa 
free priaary eaeaatic seerces, coaa i a coatact 
with precipitaBts. The predpitaats sack as 
plaat detr l tes, petroliferoes ea ter ia l . or 
accaaaaayiaf selfar ceapeeads caase the 
depositioa t€ a raa ia i ta , co f f i a i va .ee 
araao-oraaaic coapoaads. The principal -
weakaess of the theory l ias U the l i a i t e d 
exteat to ehich sappartiae cr i ter ia have beea 
f e l l y etedied aad developed. Certain 
ai f f ical t i .es i a absolata see detaraiaatloaa 
reaaia aad probleas coaceraiaa aiaeralizatioa 
exist . (JBT) 

£3«6> 
laadsehr, » . I . 

The Caaasis aad Bistribetioa of Sajor 
• iaaral isat ioa ia testers aaited States. 
Ccoaoaic 6aoldgy~S3:W7HIT0. f19C8) 

•ajoe hydrotkeraal aiaeralisatioa ia the 
wester* Baited Slates has oceerred ia three 
epochs; Pracasbriaa, Bevadaeide, aad la te 
Tert iary. Probably ia excess of 95 perceat of 
the valae of the aetals prodased has coae froo 
the Bevadaeide deposits. The Bevadaaide epoch 
is characterized by pletoaiss of tao types; 
ose eiviae rise to aajor alaeraliyatioa aad 
the other to l i t t l e or aoae, Plstoas of tke 
f i r a t type are coafiead to the aortheast 
treadiaa belts of aajar aiaeralizatioa. 
Pletoas of tke secoad type are well 
diatribated over the eat ire reaios. 
Prodective platoaiss is the resslt of 
taaeeatlal teasieael stress ceased by regioaal 
a p l i f t . Bespoase to the stress has resalted 
ia soaes of crsstsl rsptere that alloved the 
parental basaltic aaoaa at depth t> becoae 
aobile aad aacaad. Bariof the asceat 
fractisaal crysta l l i zatioa aad differentiat ion 
el t iaetely resslted ia as)>r aineralisation. 
Barres platoaisa is ia part dae to tangential 
compression stress, aad ia part to covactioaal 
teaparatare over tar a . the pistons were foraed 
by anatexis or areal t lzet lon, (lath) (JBT) 

Cited as a reference in fate Contractor laports. 
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<3»7> 
Langfori*. T.T., University o f Saskatchewan. 
Saskatoon, Saskatchewan, Canada 

Sttati<,raphic Ccatrol of Uraaaia Deposits . UPG 
Bul le t in «3{«J :690-691. 0*19. s p r i l ) 

The r e s t r i c t e d s t r a t i ipfcic d i s tr ibut ion of 
econoaic araaiea depos i t s i s one of tke ir nost 
cons i s t en t c h a r a c t e r i s t i c s . Even the 
occurrence of araniferoas pegaat i tes i s 

,, Saskatchewan and Ontario appears t o have been 
- s t ra t igxaphica l ly contro l l ed . Qnartz-pebble 

conglomerate depos i t s are p lacers , bet other 
depos i t s in sedinents are cheaical 
p r e c i p i t a t e s , characterized by taor iea - free 
priaary aranian ninerals with vanadiua and 
se len ina . i n aariae sediaents these nineraIs 
torn low-grade, d i s sea iaated , widespread 
depos i t s t h a t are obviocsly sysgene t i c . In 
t e r r e s t r i a l s c d i a e n t s , ch i s f ly f l n v i j l 

- sandstones end associated vein "deposits , the 
concentration of nranina var ies widely, the 
high-grade portions c o a s t i t e t i a g ore . Senes i s 
i s iuportant i n deciding OJ" rigoronsly t o 
l i s i t explorat ion t o certa in s trat f -raphlc 
s i t n a t l o a s . Genetic processes can in ly be 

- inferred, bat i f deposi ts in d i r e r * 
s l t a a t i o n s are coopered, then fe«tnt»s held in 
connon are l i k e l y t o be c r i t i c a l and others 
i n c i d e n t a l . Tbas ve in deposits in 
Saskatchewan and l a s t r a l i a have connon 
s truct ora l , a inera log ic , and s trat igraphic 
features , bet d i f fer i a the ir besenent host 
rocks. Their nineral essesb lsges , lack of 
zoning, and as soc ia t ion with f la v i a l 
sandstones are a l so cosnon t o the 
Colorado-type sandstone depos i t s . The Byoniug 
type of r o l l deposit tnosgn in s i n i l a r 
esviroaaents i s ea igne , having a iaera log ic and 
coapos i t ional zoning, a fentare of epigenet ic 
depos i ts of other n ine ta l s and one which nay 
be i n d i c a t i v e of t r o l y epigenet ic or ig in . The 
hypothesis of near-sarface, guasisyagenetlc 
or ig in presnees that feraatlons are anlgee at 
the ir t ine o f fornation, which expla ins the 
abiqaitoas s trat igraphic contro l . Objections 
to t h i s hypothesis are based largely on the 
high teeperatnres and s a l i n i t i e s indicated by 
f lo id inc lus ions and the l a t e dates given by 
Pb-fT dating nethods. however, these are the 
r e s a l t s of d iagenes i s which recrys t s l l i z ed the 
gnasisyngenet ic depos i ts at high tenperatnre 
and prodaced discordant dates , in contras t , 
hypotheses that postalat* ore fornstion long 
*f*»r deposit ion and fascial of the sedinents 
t 4 . . to acconat for the strat igraphic control , 
onlgae f ea t s res saeh a s the presence of 
volcanic d e b r i s acting as an intraaedlaent 
source of aranian are coaaoniy c i t e d a s ore 
o n t r o t s , bat only a very sna i l proportion of 
sedlaents with sack feat ares has era nine 
depos i t s in s p i t e of an apparent consistency 
of d iagene t i c processes , (hath) 

«n§> 
n c s i l l a u , I . S . , western Bines H a l t e d , Toronto, 
Ontario, Canada 

cenet i c aspects and r l a s s i f l e s t ions of tapoctant 
Canadian ffranion Depos i t s . tTranlan Deposits, 
Their mineralogy and Origin, Short Course 
Handbook, volaee ) , H.n. Riaberley ( M . I . 
univers i ty of Toconto Press , Toronto, Canada, Ch. 
fc, (pp. 1*7-20«), *21 pp. (1« T ", October) 

» c l a s s i f i c a t i o n of inportant oraniva deposits 
which a t l l i z e s both genetic and descript ive 
c r i t e r i a i s presented. The araniun deposits 
are groaped in fonr nejoc ca tegor ie s : (1) 
igneous; (2> netaaorphie; (31 d e t r i t a l ; and 
(«) hydrogenIc. Bith the Rydrogenie groap are 
f i re sab-categorles (1) hydrotheraal; (2| 
syngenet lc; (1) epigenet ic; (•) syngenetic . 

sspergene, and ep igene t i c : and (5 | sapcrgene. 
Bcaaiea of igneous o r i g i n has been Ceand i a 
severa l a lka l ine and carboaati te coapleres i a 
the Canadian Shield and the Cordi l lera . 
Deposits of Betanorphic or ig in iac lnde those 
which are foaad i a fo ld b o l t s where 
aetanorphis has reached upper aephibol i te t o 
grannl i te grade. These depos i t s are of two 
nain t y p e s : (1} f e l s i c segregat ions 
c o n s i s t i n g of p e g a a t i t i c or a l a s t i t i c s i l l s 
and dikes , 'and (2) skar-.s. the e a s t iaportaat 
d e t r i t a l depos i t s are) the paleoplacers in the 
E l l i o t lake d i s t r i c t . Of the hydrogeaic 
d e p o s i t s , those o f epicene t i c or ig in are the 
aost iapectaat econoa ica l ly . These depos i t s 
inclnde these hosted by cos t inenta l sandstone 
and l i g n i t e , as i a the Colorado Platan* and 
elsewhere i s Tertiary bas ins of the waited 
S t a t e s , in addi t ion t o those i a the htaabasce 
rorantion of Saskatchewan. (JR1 

<3««> 
B i l l e r , I . E . , and a .B. leCbeaiaaut, Canada 
Geological Sarvey, Ottana, Ontario, Canada 
fraaiaa Biaeral izat ion in the Baker take B a s i s , 
D i s t r i c t o f Keewatiu. Proceedings o f the Jo int 
annual Beet ing of the Geological i s s o c i a t i o n o f 
Canada, the Biaeralogical assoc iat ion of Canada, 
and the ceo log i ca l s o c i e t y of aaerica , Toronto, 
Ontario, October 23-26, 1978. The Ceological 
Soc ie ty of aser ica , Bonlder, eolorndo, {p. * 5 6 j , 
531 pp. {1978J 

Bear Baker Lake, B.B.T. , aranian 
nineral i za t ion o c c s c s within Iphebiaa and 
irehean intrusive and g ne i s s coaplexes sad 
anconforuably overlying sedinentary a t i -
volcanic rocks of the Pnleohelikinn Dsbavat 
Gconp. Congloserates and arkoses of the lower 
red bed segneace of the Debnvnt Srosp forn 
overlapping f in iag-a pward c l a s t i r wedges 
derived froa a t e c t o n i c a l l y unstable region of 
sharp r e l i e f to the east aad soatheast . The 
red beds partly i n f i l l grabens and 
half-grabens. Sebserinl potass ic a lka l ine 
lavas , pyroc la s t i c s , aad v o l c a n i c l a s t i c 
sediaentary rocks o v e r l i e the red beds aad 
l o c a l l y extend over the baseeeat onts ide the 
f s s l t b locks . Ssa l l hypsbyssnl a lka l ine 
coaplexes and laapropbyre dykes intrnde the 
baseaent and basal Dabaoat Cresp rocks and are 
temporally assoc iated with a lkal ine volcsnisn . 
Three d i s t i n c t nraains a s s o c i a t i o n s have been 
recognized; 1) fractara contro l led 
n inera l izat ion in the Debasat Croup and 
bnsenent gneisses ( le-tg-Cn-Se-o or 
Zn-Bo-Pb-Cs-0), 2) diatreae breccia 
a i s e r a l i x a t i o n in baassent gne i s s e s (Za-Cn-0) 
and 3) inpregnation and a lcrofractare 
n inera l izat ion in a l tered arkos* peripheral to 
laapropbyre dykes (»g-Ce-0| . rractnre 
control led a inera l i sa t ioa has s tructural 
c h a r a c t e r i s t i c s and a l t era t ion s lnera l 
assesblages s i n i l a r t o fcydrothernal vein 
depos i t s a t Beaverlodge, Sank. Diatraae 
breccia a iuera l l za t ioa r e s a l t s froe 
hydrothernal s y s t e s s channelled through poross 
highly brecciatad g n e i s s , Bineral izat ion 
within altered trkose forscd by a two stage 
process. Fa and Ca sulphides and native i g 
and Ca ware deposited l oca l ly within thetnal 
aoreoles forned daring esplscenent of 
lanprophyre dykas. These a inera l ized zones 
vobsegoently provided the redsciag envlronsent 
for prec ip i tat ion of uraniaa froa groandvatec. 
(Hath) 
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<350> 
Bil ler . T-P.. aad B. Joaaaoa. OSes, Jaaeea, IE 
la Occarreace of Parsoaite, k Secondary Braaiaa 
Siaerel, ie kleskite of the Bheei c c creek Piston, 
l laske. OSES OPI-TO-aiS; 6 pp. ft«TO| 

Pacsoaite. a hydros* phosphate of pb cad 0, 
has bow ideetified for the f i r s t t iae in 
kiosks, la the Percell Roaataias. The aiaeral 
occars as a soft, yellow to chocolate coetiao 
closely associated with green aoscovite oa 
fractere sar faces ia a sheer zone ia elaskit* 
of the wheeler crock Plates. Tie trae width, 
of th* persoaite-beariag eaterla1 ia 
eacCctaia, bat strosq radioactivity has bees 
detected over aa area abeat 3a X 20a, vita 
readies* ap to 10,009 ess beiag recorded. 
Coarse grained elaskite (radiooetric age late 
Cretaceoos* aaderlies the vest ead of wheeler 
Crook platoa aad iatrsdes lover Cretaceoas 
aadesitic volcaaic rocks, apper cretaceoas 
rhyodecitic hypebyssal rocks, aad epper 
Cretsceoss oaartz aoezcaite of the platoa. It 
i s coapooed of K-feldspar, chie«ly "patch" 
pecthita vlth aiaor aaoaats of Wlbite asd 
abaadaat esartz. Biotite i s the chief saf i c 
aiaeral, vith herableade occorriag localIf 
aoar contacts vith covstry rock: aagaetite aaJ 
al laaite are accessory aiaerals. 
ScintiUeneter readings of sOO-600 cp< were 
obtained fro* the eleskite , ehile delayed 
seat roe analysis of tvo saaples shoved la.a 
ppa aad 13„a pps 0 aad 52.3 ppa aad »5.2 ppa 
l a . I saaple of altered alaskite with a 
v is ib le costing of persoaite aad «aS9 ppa 0; a 
saaple of altered alaskite withoet visible 
parsoaite had m i ppa n. The original soacce 
of 0 ia the parsoaite is eakaova; occorreace 
of aa oxidized a-aiaeral ia association with a 
shear zoae ia araaiferoas aiasfcite definitely 
roproseats secondary concentration of 0. The 
parwoalte ear therefore indicate the presence 
of priaary B-aiaerals aad/>r aote videspresd 
secondary earichaeat of the alaskite. (LIS) 

<351> 
Borozeako, B. K. , Leningrad aiaing r&stitnte, 
Leaingred, 0SSB 
Braaiaa Betallogeaic Epochs. 
Geology Beviev S'S| :60»-€20. 

International 
11966) 

Bo geologic era i s characteristically 
araaiferoas or characteristically barren oa a 
world-vide scale. Beginning vith the late 
Ircheaa, coasercial eraaiae deposits occer ia 
a l l eras aad their periods, thas there i s no 
reasoa for prefereatial esploratioa ia rocks 
of aay particslar period. Soae eras (aad 
periods} are aore araaiferaas thaa others vith 
respect to certain large proviaces and evea 
continents. For instance, the balk of the 
araaiaa reserves ia tsresia i s represented by 
Paleozoic exoseaees aad eedogeaoes 4eo<»its. 
The Besozoic and Ceaozoic coee next in 
ispoctaace, followed by the Precaebrlaa. Is 
Berth and soath laerica, Ifrte?., aad 
kastralia, •xotorozoic i s east ispottaat; ; 

there ace virtnaily ao Paleozoic coaaercial 
deposits; aad a considerable aaoaat of eraaiaa 
i s Besozoic and ceaozoic. The reasons for 
ssch a distribation are aot clear. The great 
disparity betseea Paleozoic araaiaa reserves 
of laerica, kfcica and lastralia, os the oee 
head, and Earasis oe the other, i s probably 
doe to the difference ia their respective 
tectonics. Urania* distribution within the 
Paleozoic sectioa i s very aseres, and there i s 
a tendency for the endogenous aiseralization 
to grow froa the older periods to the younger -
The opposite i s tree for endogenous 
aiaeralizatioa. The acaaiaa reserves grow 
saaller going froa the older etas to the 
younger, bat the picture i s different if 
deration of eras i s takes into account, i s 
weighed for t iae , the reserves grow larger 
going froa older to yosnger, both in their 
total aad especially as regards to the 
esogeaoos deposits. This tendency i s reverse! 
for eadogeaoas deposits. I l l eras, except the 
Palezoic, show a preponderance of endogeaoas 
deposits over the exogenous sad 
aetaaediaeatary. The Paleozoic is sosevhat 
richer ia endogenous deposits. Bbile the 
large granitic intrusions originated in the 
Ircbean and Proterozcic, the Proterozoic alone 
witnessed the origia of coaaercial 
high-tespetstsre cosuc-eetasosat ic araftiae 
sfceta deposits. These deposits are scarce to 
nonexistent in post-Protetozoxc t ines . The 
carreat view i s that araaiaa i s genetically 
related not to the large batholiths coaaon in 
the irebeaa and Protecozole, bat rather to 
ainor intrasioas and sabvolcanic tarnations. 
Sach Intrusions aark the late and teralnal 
gee-synclinal stages and tkey are typical of 
the sabplatfora and platfoca conditions. (JST1 

The report saess to be contradictory. 



<352> 

CSBBSIS OP BBPOSTTS 

OS2> 
•or*, Q.U. ft., BSSS, testoe, T» 
Character ixatioe of Piae-craiaed Black Braaiaa 
Ores by Traasaissiea Blactroa Bicroscopy. BSGS 
Circalar 1S3: Skort Papers of tka «5 ecological 
Sarvey Braainu-Tkoriaa syaposiaa, 1*77, j . a . 
Caapbell (ad.). t » - 29-31), 15 pp. (1*771 

Blaeralogical aad geockenical investigations 
of priaery araaian aiaerulx (acaalaita aad 
coffinite) and of tka nechaaisas ay stick 
tkasa phases oxidize: to tka yclloa acaayl 
•iaacala saves baaa kaa parse ky tka 
fiae—gxaiaed *atare of tka priaacy crystalline 
phases aad tka Had- aaorpkoas colloidal 
aataca of tka protects of tka early oxidation 
•taps. Becaase of tkis , tka tses kaa baaa 
aaployiaf a teckaiqae ati l izing a transmission 
electron aiccoscopa (Tan) to stady organic 
saterial contaiaiag fiue-gruined coff iaite 
(B(si6*)1»-(0B)BxJ froa tka La Sal ao. 2 aiaa 
ia Boss Co., Colorado. Tk» coffiaite-beariag 
aaterial aas aada iato a 20 aicroaetar-thick, 
doakly polish** tfcla sactioa, whick was 
fartkax thinned to oloctroa transparency (1 
rtcroaecer) ky argon ioa uil l iug. Tka 

- scaaaiag tccasaissloa electron aiccoscopc 
fSTEHI akoaad tka coffin ite as elongated 
grains (1-2 aicroaeters side aad 10-15 
•icroaatars loaf) f i l l ing collapsed plaat-call 
cavit ies ia a caxkoaaccoaa satrix. I t higher 
aageification, tkasa grains appeared as . 
aggregates consisting cf individual crystals 
ranging froa JO to 500 aaaoaeters ia s ize 
eabedded i a tka uore .transparent cerboaaceoax 
aatri*. Coveriag tka surfaces of tke 
cof f i s i te grains wnre 5- to IS-uaaoneter 
particles. Tkasa particles vara foaad 
covering a l l coffiaita graias observed, and 
vara Jeterained to be cable aitb a sait cal l 
edge of a«5.B6 aagstcoas; a eeasereuent 
coasi stent vitfc eaoxidixed eraaiaite. Tfc«* 
saal l araaiaita particles vere iaterpretec as 
reaction products froa tke breakdova of 
coff iaita; tka s i l i c a existing as as aaorphous 
phase associated sitk tke coffialte aad the 
aatr is . ft tberaal spike ass probably tka 
driving force ia tka reaction. This breakdown 
of coffiaite to fine-grained araaiaite bias 
s i l i c a aay be a necessary step in the sequence 
by which coffinite oxidizes to the yallo* 
sraayl aiaarals, reflecting the iaabil ity of 
the coffinite strecter* to accept the saaller 
haxavalent srsuiua atoa and i t s 
cbarge-coapanssting defect, alternatively, 
tke sraaiaite say be the reaction prod act 
foraed daring the transformation of coffinite 
to a setaaict state. pST) 

<3M> 
Ojakaagas, P.."., University of Sinnesota, 
Depart sent of Geology, Daloth, ".» 
(Iranian potential ia Precaaorlan Docks of 
•linnasota. GJnt-*2 ("»6> ; 259 pp. (1»">6, October) 

abnoreally radioactive local i t ies are present 
ia the granites and pegaatUes of the 
northwest Angle, in the aigastites of the 
fereilion granite-aigaetite aasaif, ia the 
scSratn Snriss, and in the fhoasoa roraation. 
The highest radioactivity level aessured wis 
1700 eps. Bheraas the radioactivity at the 
f i r s t two locales aentioned above i s 
apparently the result of igneoBS-eetssorpMc 
processes, the alaeralifatlon at the latter 
two say be related to gneonforsities. 
Moderate radioactivity levels vere noted in 

see* platoaic bodies as vai l . l l th logic , 
stratigrapkic and street era 1 relatioaskips 
sajgaest tkat several sediaeatary rock sa l t s , 
wkila not displaying abnormal radioactivity, 
skoald ka favorakla emits i a wkick to do 
farther ex pier atioa. Tkasa ate tka Pokegauu 
Qaartzita, tke sioax Qeartxite, tbe Peckwaage 
Poraatioa, tke Bopaaiag Qaartzita, and tke 
Vppar KeBeeaasaa foraetioas. (latk) (PuCj 

<35«> 
Ottoa, J . K . BSS5, Beaver, CO 
Geology of Braaiferoas Tertiary Backs ia tka 
Irt i l lery Peak-Date Creak Basin, Best-Central 
ftrixoaa. BS6S circalar 753; Skort Papers of tke 
OS ecological Sarvey BraeiBa-TkoriBB Syaposiua, 
1*77, J.a. caapbell ( Id . ) , (pp. 35-3*3), 75 pp. 
f i rm 

Braaiaa accars ia Tertiary rocks of tka 
arti l lery Peak-Date Creek basin ISO ka 
northwest of Pkoaaix, arixona. Tke Tertiary 
rocks, aithia tka basin consist ot Eocene (7) 
sediaeatary and interaediata to aafic volcnnic 
rocks belonging to tbe artillery roraation; 
loser Biocene s i Lie volcanic aad taf faceoas 
sediaeatary rocks; appetr lower to aiddle 
Biocene (?) ne*<c to iatera-diated rocks, 
coarse calst ic Locks and tectonic breccias 
belonging to tke ckapin Bask Pomatiea; npper 
Bioceaa (?) basalt: aad appec Siocane to 
Boloceae sediaeatary rocks. Facias relations 
within these aaits i re coaplex, anconfornitas 
coanon, aad no nnit can be traced coatinnonsly 
throughout tke basin. Tke rocks of the basin 
are generally t i l ted to - he sosth or sosthvest 
and have been cat by aoraal faalts. The 
prcdoainaat faalts have a northwesterly tread, 
altboagh east-vest and nortkeast trending 
faalts are also present, ht tka knderson Bine 
in the eastern part of the basin, acanine 
occars in s i l i c i f i e d , taffaceoas, locally 
carbonaceous lacastrine endstones, calcareons 
nadstonaa, aad s i l t s toaes . These lacnstriae 
and overlying f la v ia l rocks coaposa a anit 
that raages ia thickness free 60 tv 120 a in 
.tarface exposures, aad thickens considerably 
downdip to tke sooth in Lbs subsurface, 
fossi l plant naterial, consisting of thin beds 
of l ign i t i c nattfrial and s i l i c i f i ed twigs, 
leaves, and roots i s abundant. 0canlas occars 
principally in thinly bedded siltstones rich 
in carbonaeeoas or s i l i c i f i ed plant aaterial. 
In sany places these si ltstones are highly 
stained by Pe- and Rn-oxldes. Carnetite Is 
the only oranion nineral yet identified, and 
it i s probably secondary. The priasrr graaias 
phase has yet to be ideutifiei: In the 
nlnekalized carfcooaceoos rock i t say by an 
arano-orgsnic conplex; and in the s i l i e i f i ed 
rock i t nay be an araao-sllics or arano-iron 
hydroxide coaplex. Interbedded with the 
alneralixed tnffaceons siltstones ar« 
onninerslized, thickly bedded, greenish-gray 
tnffaceons andstoses, white to light-gray 
toffaeeoas calcsreons aodstones with abandant 
calcaraoos aicrofossi ls , md sparse sandstone 
and sl ltstone. A thin conglomerate it 
observed locally at the base. The overlying 
fluvial rocks consist of tpvard coarsening 
gray to greenish-grs* sandstones and sandy 
conglouerat.vs. virtually the entire unnaaed 
lower Rioeen* unit i s rich in toffaceoos 
nateritl and i s anosaloos in aranlsa content, 
Ipproxiaately 2 ke west of (rtillwcy Peak, 
ornnion occurs in earbonacaous, calearaoos 
•iltstonas and flne'grained sandstones 
lnaadlataly overlying the basal arkosa of the 
artillery Poraation. Tbe arkose overlies 
baaaaent rocks which are rich In uranltia and 
thorioa in the arti l lery Peik area. (JUT) 
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SBEESIS OF DEPOSITS 

<355> 
Pip ir iagos , C.B.. Bad 
CO 

B.B. Deasoa, B5GS, Beaver, 

The B a t t l e Spring Feraatiaa im Soeth-Ceatral 
• y o e i a g . Byoaiag Saadstoae, B.L. Eayert (Ed. ) , 
Froceediags o f the 22th Field C M f m i a , 1970. 
vyeeiag ecological a s soc ia t ioa , Casper, aT, (pp. 
161-160). 292 pp. (19701 

Kaon araaiaa depos i t s I B the Bat t le Spring 
foreatioa axe d l s t c i b a t t t i a the Crooks cap 
area l a ; the eortheasteia pact of the Croat 
• iwide Bes ia , eyoei»g. Increased prospectiag 
aai aoeatiag aconoeic i n t e r e s t i s the 
foraatioa has heea acceapeaied by sacecta iaty 
aad coafasioa a s t o i t s phys ica l aad teaperal 
H a l t s . The parpose o f the paper i s t o sa^ply 
araaiaa •xplorat ioa geo log i s ta and prospecturs 
the c r i t e r i a seeded t o reautaeMy e s c e r t e l a 
the l i tho logy s trat igraphic l i a i t s aad s e e of 

' the foraat ioa, both s e r f i c i a l l y asd . --
s a b s a r f i c i a l l y . The Bat t l e spr iag foraat ioa 
c o a s i s t s o f arfcese with l e s s e r aeoaats of 
seedy s U t s t o a e and c l a y s t o e e . I t i s ae s s ive 
u < crossbedeed, f r i a b l e , aad weathers i a t o 
f c a t a r e l e s s low h i l l s aad s l o p e s . Lrj l ike asd 
spheroidal ceaceatrat iaas are coeeoa. - The 
feraatiea lacks recegais«4le d i s c r e t e 
ckaaBel-saadstoee bodies probably becaese i t -
originated by the c o e l e s c i e g o f pie iaoat 
a l lawia l far* along poorly developed drainage 
sys teas . Detr l ta l c o a l , coaly trash, aad 
poorly sorted carboaaceoas s i l t s t o a e beds are 
coaeoe which ia s sre coaditiOBS s a l table for 
host rock araaiaa depos i t s . The th ickaess 
var ies froa 3300 f e e t ia i t s soothers exteat 
to 5000 f e e t ia otker far t s . The age of the 
foraetioa i s BOW thoagbt t o be the e a t i r e 
lower Eocene. (BBW) 

<356> 
Provo, L.J . , univers i ty o f Ciae iaaat i , Depertaeat 
oE ecology, C i a d a a a t i , OB 

Stratigraphy and Sediseatology o f Badioactiwe 
Dewoaiaa - B i s s l s s ipp iaa Shales o f the Ceatral 
appalacbiaa Basis . 6JBI-37(77); COO-165C1; 102 
pp. (1976, Doceaber 31) 

i t eastern Keatacky and nearby, the Ohio Shale 
— a radioact ive, black organic-rich shale of 
l a t e Devonian age — cons i s t s of two doaiaaat 
l i t h o l o g i c types , which occar i a a d i s t i n c t i v e 
s trat igrapbic segaeace. These two l i t b o l o g i e s 
are brownish-black, organic-r ich skale and 
greenish-gray, organic-poor s h a l e aad 
aadstone. Five to seven s trat igraphic 
sabaaits caa be recognized e a s i l y in both the 
sabsarface and o i t erop and are traceable over 
aest of eastern Keatacky aad i a t o parts of 
adjacent s t a t e s . These seven saitc . are the 
Cleveland Shale, Three Lick Bed, Opper, 
Riddle, aad lover Baro* Shale*, Olentangy 
Shale, aad Barcellas Shale. Black shale 
v i tb ia the Ohio Shale in Keatacky t y p i c a l l y 
contains 30 ppa arsnisa while l i gh ter -co lored , 
orgaBlc-poor shale contains only »5 ppa, 
Qctaiea content of saaples fro* f ive 
s t ta t igraphic sabas i t s in Kentucky raages froa 
6 t o 7« ppa; average cootetit i s 27,7 pins or 
ainos 3.2 ppa at 90 percent confidence l i a i t s . 

?or a l l sasp les free Ohio, Keatecky, 
Teaaessee, aad a la beat , average eraBlea 
coateat i s 32.9 plas or o i a e s 3 .9 ppa at M 
perceat coafideace l i a i t s , with the aeoeat o f 
eraaiaa varying froa I t o 106 ppa- The aooamt 
of araaiaa var ie s with l i t h o b e y aad 
geographically. The seat l a s r i ches t i a 
acaaiBB are those black s ha l e s froa Teoaessee 
aad aiabaae. l a Keatscfcy, the t h i c k e s t , e o s t 
ac ia i f eroo* s a l t s a r e the Cleveland Shale aad 
the lower Baron Shalt aad the e e t i r e 
foraat ioa ia the s t a t e i s estEa*ted t o c o a t a i s 
6.28 s 10(E»12) t o s s of eraaiee . -Black s h a l e s 
of l a t e Devonian age have a widespread 
geographic d i s t r i b e t i e a i a earth l e e r i c a aae 
oa three'Other c e a t i a e B t s . i i i «e \ "*^itioael 
s e t t i a g s o f these black s h a l e s i a c l e d e : f l ) 
shaUow, cra toa l c s e a s , (2) d i s t a l f a c i e * o f 
t a r b i d i t e j , aad | 3 | ae s iae l f a d e s a s s o c i a t e d 
e l t h r e e f s . The f i r s t two of these 
eaviroBseats character ize the Ohio'Shale aad 
i t s e g e l v a l e a t s i a the c e a t r a l Ippslachiaa 
Bas le , (asthl 

This sock way saperwised by P.B. P a t t e r , 
r ro fe s s j c of ecology sad J .B . Sayaard, e s s i s t a a t 
Professor o f ecology. 

<357> 
Bawsoa, B .B. , Borthero Irizoaa s a i v e r s i t y , 
r l a g s t a f f , I I 

Vrasiaa ia Todilto Liaestone - Sabkba-Like 
Deposit . I1P6 Bal l e t ia 63(B):692- (1979, s p r i l l 

The Todi l to Liaestone vas deposited i a or Bear 
a large lake that at t i a e s bacaac r e s t r i c t e d 
and evaporated t o drynesc. The focaat ioa has 
two aesbers: a lower l i a e s t c s e aad aa apper 
gypsaa seBber. The l iaes toae aeaber has bees 
divided iaforaal ly in to three zones: the 
lover "platy" zone, a s i d d l e "criakly" s o a e , 
and aa a p p c " r e c r y s t a l l i z a d ' zoae. The p l a t / 
zoae i s iBterpreted to have been deposi ted 
below wave base eader aaos ic c o a d i t i o a s . The 
crinkly zone has t h i s s t r o e a t o l i t i c 
l aa iaat ion* aad Bay foca a l g a l doses . The 
apper recrys ta l l l z ed zoae appears in part t o 
be a col lapsed breccia caesed by the reaowal 
of iaterbedded gypsaa. Braaisa ore i s 
res tr i c ted pr iaar i ly t o the "criakly" aad 
recrys ta l l i zed z o a e s . These two zones aay 
have been -ioread in a sabkna-like anviroaseat , 
k. R. Beafro has proposed a saakha or ig in for 
soae s t r a t i f o r a copper depos i t s , fhe saae 
ccftditioas that caace copper t o p r e c i p i t a t e 
weald a l s o caasa sraaisa t o p r e c i p i t a t e . 
Groundwater bearing 0>( coald be drawn apward 
by evaporative paspiag throagb the decaying 
a l g a l - a a t zona vherc the ataniaa w i l l be 
redaceC t o 0»» aad prec ip i tated . Sarbonate 
a a t e r i a l * l i t h i f y ear ly deatcoyiag 
peraeabiUty so that acaalaa eaplacaaeat e a s t 
occur before l i t h i f i c a t i e n . Badioiaotope 
dates on araa io i t e i a the Todilto Liaestone 
iad iea te ore aaplaceeant short ly a f ter 
depos i t ion . Vraniaa-bearing grosadvater aoved 
basinvard in the underlying Estrada Saadstoae 
and was drawn apvard ttttoegh the s t t o e a t o l i t i e 
zones along the soethveat aargins of Lake 
Todilto aad oraaiea va* pracipi tatad. ( lath) 
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<358> 
Biasa i t e , J . , Canada Geological Survey, Ottawa, 
Ontario. Canada 

Ipplication of Bineralogy t o the Study tl 
Haiti-Stage Draaiaa Bineral izat ion in Beaobilized 
Oraniae Deposits, Saskatchewan. Oraniau 
Deposits , Their Biaeralogy and Origin, Sboct 
Coarse Handbook, Toluue 3 , 5.X. Kiaberley, (Bd. l . 
University of Toronto Press , Toronto, Canada, 
Ch. 17, (pp. «03-*30| , 521 pp. (1978, October! 

v iaeralogica l research provides the following 
data e s sen t ia l for the interpretat ion of 
radioactive aaonalies as v e i l as foe 
evaluation and characterization of a a l t i - s t a g e 
a inecal izat ioa of r e a o t i l i z e d uraniua depos i t s 
in northern Saskatchewan: a . i d e n t i f i c a t i o n 
aad interpretation of the coaplex aineralogy 
of the ore aad host rocks; b. para genet ic 
relationships between or anion- bearing ore 
ainerals and groandsass a inera l s ; c . changing 
cbeeical and physical properties of the ore 
ainerals and associated rock-foraing minerals 
daring super inposed a l t era t ions as a resu l t of 
changing environneetai condi t ions; d. c h e i i c a l 
aad structural re lat ionship between priaary 
and secondary ore a inera l s ; e . s i a e r a l o g i c a l 
evidence* of several periods of reaobi l i za t ion 
and redeposition of the aobi l ized uranioa and 
radiogenic lead; and f. s e l e c t i o n of a inera l s 
for age dating of s a l t i - s t a g e a inera l i za t ions 
and a l t era t ions that have recurred daring a 
t i a e period of a t l e a s t 1800 a i l l i o n years . 
The assessment, characterization and 
exploi tat ion of a oxaniaa deposi t i s d i f f i c u l t 
without pertinent a inera log ica l background 
data. (Hath) 

<359> 
Robertson, 3.1., Ontario Seological Survey, Boon 
911, 77 Greavil le S tree t , Toronto, Canada 

Orenion Deposits in Ontario. Uraniau Deposits , 
Their Hineralogy and o r i g i n . Short Coarse 
Handbook, Toluae 3, !I.S. Kiaberley, (Ed.), 
university of Toronto Press , Toronto, Canada, Ch. 
9, (pp. 229-280), 521 yp. (1978, October) 

Ontario presently has two uraniua wining 
c a i j s : E l l i o t Lake and Bancroft. These 
deposi ts host about 13 percent of the free 
world's ident i f ied and p a r t i a l l y ident i f i ed 
araniuw resources in the econoaic and 
subecoaoaic ca tegor ie s , having over 030,000 
ae tr ic tons of nranioa. The uraniua ores , 
p&tticul&ily those froa E l l i o t Lake, a l so 
contain substantial resources of thor ius . in 
addition to these depos i t s , the Province of 
Ontario hosts a nuaber of other uraniui 
deposi ts . The geology of Ontario and the 
nature and d i s tr ibut ion of the uranioa 
deposi ts are suaa~rizied in t h i s review. (JBT) 

<3fi0> 
Bosholt, J . I . , and l . J . Bar te l , 0SGS. Denver, CO 
Draniua, Thoriaa, and Lead Systeaat ics in Granite 
Roantains, By owing. Earth aad Planetary Science 
Letters 7: l«1- is7_ (19691 

Comparisons of radiogenic l ea l with oraaiaa 
and thoriaa in whole-rock saaples of granite 
froa the Granite Boantains indicate that lead 
and thoriaa behaved as iu closed sy s t eas , bat 
araniaa did not. The osaa l ly low B-238/Pb-20a 
r a t i o values , coupled with the radiogenic . 
P!--206/Pb-20» r a t i o s , indicate that araniaa 
contents were once considerably greater than 
those present in the surface rocks today. The 
data obtained on the aranisa-thoriaa-lead 
sys tea a l s o ind ica te that aany of the rocks in 
t h i s g r a n i t i c unit o r i g i n a l l y had Th/D r a t i o s 
o f l e s s than one. The aost f eas ib le 
interpretat ion i s that the araniva was leached 
froa the near surface rocks at soae t i a e 
daring the Cenozoic, .providing a najor source 
for the araniea depos i ts in the centra l 
lyoairg sedinentaxy basins. (JEr) 

<361> 
Bazicka, v . , Canada Seo log ica l Survey, Ottawa, 
Ontario, Canada 

Pbaneroizoic Draniuw Deposits and Occurrences in 
Europe ana Eastern forth laer i ca . Oraniua 
Deposits , Their ftineralouy aad Origin, Short 
Coarse Handbook, Tolaae 3 , H.H. Kiaberley.. (Ed.). 
Onivecsity of Toronto Press , Toronto, Canada, 
Ch. 9 , (pp. 217-228), 521 pp. (1978, October) 

Bost European vein-type and related uraniua 
deposi ts occur i t the Bercyaian orogenic b e l t . 
The Bercynian orogeny affected the Paleozoic 
and Precanbrian coap teres in a be l t stretching 
from the Iberian Pen in s j la through France, 
Geraany,- and part of eastern Europe. 
Subdivision of the Bercynian orogenic be l t 
in to loca l zones i s based both on variable 
proportions of pre-Rercyniaa rocks and on 
regional var ia t ions in the s t y l e of Bercynian 
deforjat ion . The Boldanabian zone i s the 
r ichest in vein-type and related araniaa 
depos i ts . The backbone of th i s zone i s the 
Bercynian Cordillera which extends froa the 
Iberian Besets through the hraorican Has»if, 
the Rassif Central, the Black f o r e s t , and 
throaga the Bohesian Sas s i f . Draniaa reserves 
are roughly proportional to grade of 
aetaaorphisa through the zone and two types of 
deposits occur: (1) intragrani t ic veins and 
(2) depos i t s in per ibatho l i th ic sha le , s c h i s t , 
and paragneiss, Sediaentary uraniua deposi ts 
in Europe are s p a t i a l l y related t o p la t forss . 
The cover rocks on Bercynian and Alpine 
baseaents bost several depos i ts in sandstone 
and a large deposit i s caabrian a la s shale i s 
known fros the Banstad area in Sweden. Bost 
volcanic associated uraniaa resources in 
Europe are related t o Carboniferous and 
Perno-Triassic volcanic a c t i v i t y and are 
s p a t i a l l y res tr ic ted to areas in the western 
Carpathians of Czechoslovakia, t o Che northern 
I ta l ian l i p s , and to the area between 
Dinarides and the Serbo-Bacedoaian Rassif. 
Conceptual genetic aodels based on uranium 
deposition in Europe are applicable to 
exploration in s i a i l a r geological environaunts 
in eastern north America. The Appalachian 
orogeny contains several po tent ia l ly favorable 
rock types . (JBT) 



SEBESIS or DEPOSITS 

103 
<362> 

<3«2> 
Shelby, C . t . . B«r*a« o f Ecoaoaic Geology, las t** , 
TI 

Beavy Biaerals in the Bellborm roraat ioa, Lee and 
Barlesoa Counties, Texas. University of Texas 
Report of Inves t iga t ions 5 ; 5* pp. (1965, april) 

at f i r * p laces along the outcrop of the 
Vellbora Poraation i a l e e and Burleson 
count ie s , Texas, anosaloasly high gaaaa 
radiation i s associated with concentration', of 
heavy a i a e r a l s . The aost abundant heavy 
a i a e r a l s ace i l a e n i t e , a a g n e t i t e , t t ! x ircoa . 
The radiat ion i s e a i t t c d by soae radioact ive 
e l eaea t in x ircoa . The i n t e n s i t y of the 
radiation and the a r e a l extent of the 
radiat ion anomalies vere aeassred by a 
s c i n t i l l a t i o n coas ter . The Wellborn 
roraat ioa , coapcsed of s e d i a e n t s deposited in 
near-shore eavicoaaeats , i s characterized by 
cross-bedded sancstoaes l e a t i l s iaterbedded 
with, n o n t n o c i l l o a i t i c , t i g a i t i c shale and 
l i g n i t e . Beavy a inera l s in the lover part of 
the Belabors are concentrated i a thin s h e e t s 
and •edges along cross-beds and in loca l 
patches and streaks. There are aboat • 
• i l l i o n t o a s of heavy aineral-beariag 
saadstoae v i t h aa average of aboat 2 percent 
heavy BineraIs, or 2-1/2 B i l l i o n tons v i th an 
average o f a l a o s t 3 percent heavy nine ra I s . 
Local ly , l l a e a i t e , nagnet i te , and zircon cake 
ap a s each a s 25 percent of the sandstone, 
although concentrations are t o o saal l t o be 
considered a s coaaercial depos i t s Baser 
present ecoaoaic condit ions, (lath) 

Cited as a reference in BOBE Contractor Beports. 

<363> 
Staatz , I . B . , and r.B. Ostervald, OSGS, Denver, C3 
Geology of the Thosas Range Fluorspar D i s t r i c t , 
Jaab County, Otah. OSCS Ba l l e t i c 1069; 97 pp. 
(19591 

The Thonas Range f loor (par d i s t r i c t covers an 
area of around 3* sgaare a i l e s surrounding 
Spor BonbtaiB in central Jaab County. Proa 
i t s discovery in 19*3 to the end of 1952, 12 
properties in t h i s d i s t r i c t yielded a t o t a l of 
•75,312 short tons of fluorspar- a laost a l l of 
the f laorspar depos i ts have an abnorazlly higU 
nranica content, t i l tat 1 of the 7 flaorspar 
ve ins and pipes that contained over 3.050 
percent amnion are on the southern end of 
Spor Boontain. analyses of 155 flaorspar 
sa sp l e s revealed a range of fros 0.003 to 0.31 
percent oraniaa. The highest grade uranioa 
ssnples cane froa the Bell R i l l , Harr is i te , 
Eigle lock, tacky Loaia, an* two saa l l ec 
prospects. Host of the depos i ts are enriched 
in araniaa tear the surface. This i s b e l i e v e ! 
to have been ef fected in an arid c l i a a t e by 
s lov leaching of the upper part of the ore 
body, in part by aa ter ia l being ac t ive ly 
eroded. The oraalua vac redeposited a fev 
inches to 30 below the rock froa which i t was 
leached, owing probably to the adsorption of 
the ground water by the dry underlying ore. 
The araniaa content frca oppec workings nay be 
as Bach as twice that a* depth. (JUT) 

Cited as a reference in BORE contractor Reports. 

<36«> 
Steacy, H.R., and 5, Hainan, Canada geological 
Sarvay, Ottawa, Ontario, Canada; Canada Centre 
for HJneral apd Energy Technology, Ottawa, 
Ontario, Canada 

nraniop Rineral* in Canada: Their Description, 
Ident i f i cat ion and Pield w i d e s . Oraniia 

Deposi ts , Their Biccralogy and Origin, Short 
Coarse Handbook, Voiuae 3 , B-*.< l i e b e c l e y (E4 . ) . 
Baivers i ty of Toconto Press, Toronto, Canada, Ck. 
* . (PP- 107-1B0), 521 pp. (1978, October) 

The aineralogy of araaiaa, part icularly within 
Canada, i s d iscassed ia t h i s chapter. The 
a r a a i a i t e groap o f a i a e r a l s , along vith 
braaaer i te , aranothorite , tkacho l i t e , and 
c o f f i n i t e are covered in soae d e t a i l . In 
a d d i t i o a , s e c t i o a s on secondary araniae 
a i n e r a l s , vraniaa i s accessory a i a e r a l s , jnd 
a iaeral i d e n t i f i c a t i o n s are iacladed, as well 
a s OB extens ive t a b l e l i s t i n g a l l known 
araaiaa a i s e r a l s and the ir COB pos i t ions . (JBT) 

<365> 
The i s , I . J - , David S. Robertson and as soc ia t e s 
Lxaited, 20th P l soc , 65 Qaeen Street Best , 
Toronto, o a t a r i o , Canada 

Biaeralogy and Se t t iag of E l l i o t Lake Deposits . 
OraaiaB Depos i t s , Their Sineralogy and Origin, 
Short Coarse Bandbook, *)laae 3 , B.B. Kiaberley, 
(Ed. ) . Oaiversity of Toroato Press, Toronto, 
Canada, Ch. 13, (pp. 331-3381, 521 pp. (1978, 
October) 

The quartz-pebble coagloaerates of the p l l i o t 
Lake-Blind River and tgaev Lake areas are the 
aost iaportant source of araniaa in Ontario. 
The oranioa-bearing gaartz-pebble 
coagloaerates are confined to the Batinenda 
Foraation which l i e s at the base of the 
Huroniae Sect ion. The aineralogy of these 
gaartz-pebble conglomerates i s d i r e c t l y 
related to the d e p o s i t i o n s ! energy 
environsent. It changes in response t o 
changes in d e p o s i t i o n s ! condi t ions , s i n e r a l s , 
such as pyr i t e , which have a lar je rasge of 
grain s i z e s , r e f l e c t depos i t ions! environnect 
b ; corresponding changes in grain s i z e . 
Rinerals v i th a U n i t e d s i z e range, sach as 
o r a a i n i t e , s o o a z i t e , and zircon re f l ec t 
deposit ion a.' energy condit ions by changes ir. 
the ir concentrat ions . There has been sone 
redis tr ibut ion of araniaa onto t i t a n i a 
c o l l e c t o r s , bat t h i s has not changed the 
placer nature of the ore ree f s . (JBT) 

<366> 
Thurston, S.R., '..K. Staatz, and D.C. Coz, OSCS, 
Denver, CO 

fluorspar B e d s i t s of Otah. OSM Bullet in 1005; 
53 pp. (195a) 

The str-dies of fluorspar l o c a l i t i e s in atah 
aade by the O.S. Geological Sarvey daring and 
s ince the recent war are suasarized. The 
fluorspar at the Cougar Spar and Blue Sel l 
Bi tes in the Ir.diaa Peak Sange of vesterr. 
Beaver O i a t y occurs as f i s s t r e r e i n s in fault 
and breccia zones in volcanic and in trus ive 
rocks, at the Konarch (Staats) z l a i s s in 
vest -central Beaver County flitorspar was sired 
chi tc ly froa a fault between l i ae s tone and 
rhyol i te porj nyry. The Thoea-j Panje d i s t r i c t 
in Juab Cour y has yielded s izeable tonnages 
of flaorspar froa pipes in faulted d o i i a i ' e 
and rtiTOlite porphyry. »roa 1 >1^ t o lr<2« the 
5ilv«r Queen Bir.e if. Tooele County produced 
fluorspar froa f i s sure »«ins in f a u l t e l 
l i a e s t o n e . The repjrt describe:! th* geology 
of producing ain<>s and the various prospects 
enaBined. production and reserves of 
fluorspar tor Ttah ate sunaar i le l . (auth) 
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<3«7> 
T r e a b l a y , L . P . , Canada G e o l o g i c a l S u r v e y . Ot tawa , 
O n t a r i o , Canada 

G e o l o g i c S e t t i n g o f t e a B c a v e r l o d g e - T y p e o f 
T e i a - S r a a i a a D e p o s i t s and i t s Comparison t o t h a t 
o f t h e B a c o a f o r s i t y - T y p e - Uraa iaa D e p o s i t s , 
Tke ir B l a e r a i o g y and O r i g i n , S k o r t Coarse 
3a nd book . Volume 3 . B-B. K imbet l ey , ( E d . ) . 
U n i v e r s i t y o f Toronto P r e s s , T o r o n t o . Canada, Ck. 
1 9 . (pp. « 3 1 - S 5 e ) , 521 p p . (1«"fl. Octobert 

The rock s u c c e s s i o n i a t k e B e a v e r l o d g e a r e a i s 
c o a p c i s e d of f o a r main component s : T a x i a 
S r o a p , B e r t i e Format ion , a t h a b a s c a F o r a a t i o n , 
and gafcbco d i k e s . Tke T a z i a g r o e p i s a t t e e 
base of t k e s a c c e s s i o a aad i t i s o v e r l a i n 
ancoaformably by t i e B a r t i n f o r m a t i o n , and 
l o c a l l y by t k e a t k a b e s c e F o c a a t i o n . Tke 
S a r g i a s a d h t h a b a s c a F c . n a t i o n s do a o o c c a r i n 
C i t t a c t , bat f r o a g e o l o g i c a l c o n s i d e r a t i o n s , 
t k e Athabasca i s assmsvd t o b e t k e y o u a g e r . 
Sabbco d i k e s c a t T a z i a r o c k s , p a r i o f t k e 
B a c t i a r o m t i o n , a a d t k e a t h a b a s c a Format ion 
• o a t h o f Lake Athabasca . Tkere a r e t k r e e 
d i s t i n c t t y p e s o f s t n n i a a d e p o s i t s i n t b e 
a r e a : s y n g e n e t i c , e p i g e n e t i c , and s s p e r g e a e . 
Tke s y n g e a e t i c d e p o s i t s a c e r e p r e s e n t e d by 
r e a n n n t s o f t k e c o n n t r y rock c i c k e r i n 
r a d i o a c t i v e B i m e t a l s than t k e e n c l o s i n g 
g r a n i t i c r o c k s , by g r a n i t i c a r e a s s l i g h t l y 
s o r t r a d i o a c t i v e t h e n n o s t , and by r a d i o a c t i v e 
c o a r s e - g r a i n e d p e g m a t i t e s . T h e s e d e p o s i t s a r e 
n o t e c o n o a i c and i n g e n e r a l k a v e s o n e t k o r i o n 
aad r a r e e a r t k s i n a d d i t i o n t o a r a n i a a . T k e i r 
na in r a d i o a c t i v e B i m e t a l s a r e a r a n i n i t e , 
• s a a z i t e , z i r c o n , and e r a a o t k o r i t e . The 
s a p e r g e n e d e p o s i t s a c e c h a r a c t e r i s e d by t h e 
secondary a i n e r a l s ; a r a s o p k a n e , l i e b i g i t e , 
k a s o l i t e , f o s m a r l e r i t e , z i p p e i t e , and s e v e r a l 
o t h e r s of l e s s e r i a p o r t a n c e . T k e s e d e p o s i t s 
a r e s a a l l and a r e r e s t r i c t e d i n t h e i r 
d i s t r i b u t i o n t o t k e p r e s e n t day s u r f a c e and 
appear t o have f o r a e d r e c e n t l y . The 
e p i g e n e t i c d e p o s i t s a r e t k e a o s t coaacn and 
c o n s t i t a t e the l a r g e s t known d e p o s i t s i n t k e 
a r e a . P i t c h b l e n d e i s t h e i r a a i a uraniaa 
n i a e r a l and » h e s e d e p o s i t s have no t b o t i a a and 
r a r e e a r t h s , Rost o f tke p i t c h b l e n d e i s 
e a l l o f o n and a a s s i v e . Tke e p i g e n e t i c 
d e p o s i t s occar s a i n l y as v e i n s and 
d i s s e s i a a t i o n s a a d , based on t k e i r a i faera l 
a s s e e b l a g e s , can be c l a s s i f i e d U t o t v o 
d i s t i n c t g r o u p s . The a o s t important group i s 
c h a r a c t e r i z e d by a s i n c l e a i n e r a i a s s e m b l a g e , 
t h e s a i n s i n e r a l s b e i n g p i t c h b l e n d e , h e n a t i t e , 
and p y r i t e . Tke o t h e r group c o n s t i t u t e s o n l y 
r a t * e c o n a a i c d e p o s i t s . I t has a cample* 
a i n e r s l o g y , h a v i n g , i s a d d i t i o n t o 
p i t c h b l e n d e , h e a a t i t e , «-.d p y r i t e , f a i r 
a a o u n t s o f s s l f i d e s , a r s e n i d e s , e t c . o f « i , 
C o , B i , aad soae g o l d and s i l v e r . (JST) 

<368> 
T r e e s d e l l , D . B - . a r l t . C Z o l l i n g e r . Beadiz F i e l d 
E n g i n e e r i n g C o r p o r a t i o n , Stand Janet i o n 
O p e r a t i o n s , Grand J u a c t i o a , CO 

P r e l i a i n a r y S tady o f t k e Oraaiaa P o t e a t i a l o f t k e 
T r i a s s i c - J a r a s s i c B a s i s i a C o a a e c t i c n t and 
B a s s a c h a s e t t s . CJBI-68 (77) ; 20 pp. ( 1 9 7 7 , 
October) 

P o s s i b l e s r e n i n a s o u r c e r o c k s are foand l a 
b o t h t b e e a s t e r a aad a e s t e r a k i g k l a a d s 
boaad ing t h e Connect i c a t B a s i n . They i n c l a d e 
p r e - T r i a s s i c s c h i s t s , g n e i s s e s , g r a a i t e s , aad 
p e g a a t i t e s . f i t k i n t k e C o o a e c t i c a t B a s i a , 
p o s s i b l e s o a r c e r o c k s i a c l a d e tke Craaby Taff 
aad B i t c b c o c k p y r o c l a s t i c s , which a r e 
a s s o c i a t e d w i t h t h e Baapdea and S o l yoke 
b a s a l t s i a s o a t k e m B a s s a c k a s e t t s . B a s a l t * o f 
a n a l y s e s show t h a t t k e s e r o c k s a r e f a v o r a b l e 
a s p o t e n t i a l a r a a i a a s o a c c e s . I n t e r b e d d e d aad 
i a t e r t o a g a i n g s a n d s t o n e , a a d s t o a e s , aad s h a l e s 
a r e c o a a o e t k r o a g k o a t t h e C o a a e c t i c a t B a s i s . 
F o s s i l p l a a t s and o r g a n i c carboa s s f f i c i e i t t o 
c r e a t e , a r e d u c i n g e n v i r o a a e a t o c c a r i a a l l 
mediae* t a r y a a i t s , p a r t i c a l a r l y i a t h e b l a c k 
s h a l e s o f t k e s h e t t l e Beados aad E a s t B e r l i n 
F o r a a t i o a s . k l t k o a g k f a a l t s , which aay f o r e 
i a p e r m e a b l v b a r r i e r s t o c i r c a l m t i a g 
a i n e r a l i z i n g f i e l d s , a r e d i s t i a g a i s h e d 
throughout t h e b a s i s , t h e y a r e c e e c e a t c n t e d 
around new F r i t a i n aad a l o a g t h e e a s t e r a aad 
w e s t e r n b o r d e r s . The B o a s t C e r e a l , f a s t Bock, 
and Barndoor s i l l s f o r a b a r r i e r s t o 
p e r a e s b i l i t y i s the c e n t r a l and s o u t h e r n 
p o r t i o a s o f t h e Bart ford B a s i n . F e r s e a b i l i t y 
t r a p s a l s o o c c u r where c h a n n e l s a n d s p i a c k o a t 
aad f a c i a s c h a n g e s o c c a r i n a l t e r n a t i n g 
s a n d s t o n e s and s h a l e s . Bo a n o a a l o a s e c a a i a s 
c o n c e n t r a t i o n s s e r e d e t e c t e d with t b e 
e x c e p t i o n of t h e g r a y s a n d s t o n e s napped a s t h e 
tower S h a t t l e Beadov F o c a a t i o n i a t b e v i c i n i t y 
o f t h e S e a g a t e P r i s o n B i n e . B e r e , a r a n i a a i s 
a s s o c i a t e d s i t h copper d i r e c t l y be low aa 
a n c o n f o r n i t y . Caaea s p e c t r o a e t c i c , 
f l n o r o a e t r i c , and a t o n i c a n a l y s e s s a g g e s t a 
c o r r e l a t i o n between a r a a i a a aad c o p p e r , ba t s o 
r e l a t i o n b e t v e e n a r a n i a a aad copper a i a e r a l s 
can be s e e n . D i s e q a i l i b r i s a shown by s o a e of 
t h e a n a l y t i c a l da ta s u g g e s t s t h a t t h e a r a a i a a 
aay have been l e a c h e d and r e d i s t r i b u t e d w i t h i n 
t h e s a n d s t o n e . (PIC) 

<369> 
T n g a r i a o v , 1.1., l . t . Khodakovskiy , and » . P . 
Z b i d i k o v a , i c a d e a y of S c i e n c e s , V,X. f e r a a d s k i i 
I n s t i t u t e o f C e o c k e n i s t r y and a n a l y t i c a l 
C k e s i s t r y , s o s c o v , MS» 

P k y s i c o c k e a i c a l C o n d i t i o n s for « o l y b * e n l t e 
Product ion i n B y d r o t h e r a a l OrsBi s s -Bo lybdenua 
D e p o s i t s , fteoclwaistry I n t e r n a t i o n a l 
7 - « ; 7 j l - 7 3 9 . ( l « 7 n , J u l y ) 

The p h y s i c o c h e e i e a l c o n d i t i o n s c h a r a c t e r i s t i c 
of t k e h y d r o t b e r a a l s o l u t i o n s t h a t produce 
uraa ias -BoZybdeBsa d e p o s i t s a r e d i s c u s s e d . 
The t r a n s p o r t c o n d i t i o n s a r e c o n s i d e r e d f o r 
B o ( l » ) i n b y d r o t k e r s a l s o l u t i o n s c o n t a i n i n g 
f l u o r i d e , t h i o s o l y b d a t e , and uranlua 
so iybdenna c o o r d i n a t i o n coepounds . I t i s 
found t h a t t k e Bo and a can be t r a n s p o r t e d 
s i a u l t a n e o u s l y a s h e s a v a l e n t c o a p o s a d s i a the 
p r e s e n c e o f s n a i l a s o a n t s o f hydrogen s u l f i d e 
[about 10 (E-7) B j «t about ISO d e g r e e s c . 
H o l y b d e n i t * and uraniaa s i n e r a l s can 
c r y s t a l l i z e t o g e t h e r when the e l a i a n t s *re 
reduced t o tbe t e t r a v a l e n t s t n t e , (auth) (JIT) 
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<370> 
• b i t * . E.T., and 3 . P. Bar t i n . Saif Blaerals 
Caaaia Lia i ted , Toronto, c c t a t i o : ScCi l l 
University, 5«parta«at of Geological Science, 
Boatreal, Qeebec, Canal* 

Pe l s i c Vclcanisa within tee l i l l i k Sec i e s , 
tab.-ador, aad associated Oraaice S inera l i za t ioa . 
Proceedings of the Joiat laaaal Reet i tg of the 
Geological assoc iat ion of Cauda, the 
Hiaeralogical assoc iat ioa of Canada, aad the 
Geological soc i e ty of l a e r i c a , Toronto, Ontario, 
October 23-26, 1978. The Seo log ica l Society of 
l a e r i c a , Soaldec, Colorado, (p. 515) , 531 pp. 
(19781 

The h i l l i k s e c i e s comprises a sctaaorpaosed 
seg.aence of Paleohel ikisa rhyo l i t e flows aad 
pyroc las t ic s a l t s , l e s t extensive t h o l e i i t i c 
aad a lka l iae b a s a l t i c flows and related 
sabvolcaaic i a t r a s i v e and aetasedleeatary 
cocks. The volcanic s a i t e d isplays biaodal i ty 
aad treads of iroa eariehawat aad a l k a l i a i t y 
c h a r a c t e r i s t i c of prodacts of e a s i a l i c r i f t 
s y s t e s s . Di f ferent iat ion treads , f i e ld 
assoc ia t ions aad a toe i n i t i a l Sr 87/Sr *6 of 
0.70B inp<y a caaagaatic or ig in for the f e l s i e 
volcanic and i a t r s s i v e rocks aad as a l t i a a t e 
aaa t l e aoarce with a i a i s a l c r e s t a l 
roataaiaat ion, aaaeroas acaaiaa showings 
occar aost ly assoc iated vi ta f e l s i c 
d i f f e r e n t i a t e s ; those of ecoaoaic i n t e r e s t are 
foasd within poroas zones vkere leaching sad 
pronounced kydrothereal aa-for-lf exchange aad 
•a-eacichaeat ace evident , an a l t i a a t e 
hydcotaecsal soacce for the acaaiaa in 
synvolcaaic f l a i d s i s proposed; sstseqaent 
gcoaadsatec d r c a l a t i o a aay v e i l account for 
reaobi l i za t ioa of the araaisa, possibly a s 
chlor ide coeplexes , and local eecichaent in to 
zones of econoaic s i g n i f i c a n c e . (loth) 
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<37l> 
Federal l a t e r Po l ia t ioa Control t d B l a i s t r a t i o e , 
C i s c i a a a t i , OS 

tadiea 226 and Badoa 222 Coaceatratioa* ia 
Ceatral Florida Crowes l a s e r s . M-2C0 211; 37 
pp. ( M » . Jeaasryl 

la e t i t n l Florida, 105 n t t c walla were 
stapled f o e l a 222 ead l a 226 - the riPCa at 
the regaest of the Florida Ste^e Board of 
hea l th . Saapliag aaa tarried oat t o seesere 
erowad aatac coetaaiaat ioa by rad ioasc l ide s 
released by s in iag of 0-beaxlag phosphate 
d e p o s i t s , f e r t i l i z e r s p o i l p i l e s , and waste 
water poads. Phosphate i s aiaad froa the loo* 
Valley Poraatioa (PliooeBe). which i s deciwod 
f r o s aad aadarlaia by that lawthorae Foraatioo 
(Biocaaa) . the lawteorse i s the coe f ia ing 
layer for t h e pr inc ipal artes ian aguifer of 
c e a t r a l Florida; the top of the age i f er i s i t 
the Taapa Liaestoaa (Bioceca). Local recharge 
occers where s iakholes peaetrate the 
Baathorae; these Bay a l s o act a s acces s roates 
for po l la taBts . ladoe coaceatrat ioas ranged 
froa 23-««.60O pCi/1 sad radiaa fee* 0-76 
pCi /1; eeaas acre I860 a ad 1.2 p C i / 1 , 
r e s p e c t i v e l y . I corte lat ioB e x i s t s between 3a 
aad l a coaceatra t ioas , bat caaaot be def i sed 
at preseat . aae lyses for I , Ta, Pb 219, Po 
213, aad cer ta la inorganic coapoaads acre 
perforaed OB se lec ted s s s p l e s . T*o asa icpe l 
water sappl ies aad 12 private w e l l s exceeded 
the ? pCi/1 Pablic l e a l t h Service drinking 
l a t e r Standard for Ba 226. 3 we l l s were 
greater thaa 10 pCi/1 , oae being ased by a 
food processiag plant. ( U l ) 

<372> 
B a i i l i e o l , T . I . , aad 6 .J . Iade i i ca to , Beodix 
Field Engineering Corporation, Creed Jaet ioa 
Operations, Grand Janet ion, CD 

Oraaioa ia the Clea B i l l Irea, loodridge, new 
Tort, 7 .5 -S inate Qaadrangle. SJBX-a«{78|; 15 p,.. 
(1978, loves ber) 

(Iranian occurrences at f ive l o c a l i t i e s in a 
sequence of a l ternat ing channel sards and 
aadstones of the Bpper Devonian Catski l l 
roraatioe are described. The largest 
occarreace known, at Sibber Egg Coapany, i s 
aboat 200 f e e \ long and, in p l a c e s , aore than 
1 foot th ick . The calclaa-araniaa s i l i c a t e 
sranopbane has been ident i f ied a t one 
l o c a l i t y , and secondary copper a i a e r a l s have 
been ident i f i ed at three other l o c a l i t i e s . 
Cheaical 0308 assays as high as 99«0 ppa were 
recorded. The reconnaissance indicated that 
the rocks of the s l en wild area belong t o the 
upland al lavia l - fan-and-braided-streaa 
assoc ia t ion which places the region very c lo se 
to the sed isent source. Two poss ib le 
aechaaisB for the uzaaiua concentrations are 
g iven: (1) Diagenetic Bodel aad {2> 
Svngenetic Bodel. In the foraer, araniaa ions 
are absorbed on the surface of c lay p a r t i c l e s 
and carried ia the suspended load to be 
deposited with red and*. Raring hartal and 

diageaes ir the sada are coopected an* l ibera te 
water, l ade t appropriate Eh aad pS condl t ioes 
araaiao i s released froa the c lay and goes 
ia to s o l a t i a * , l a t e r setatated l a araaiaa 
then a i g r a t e s tkroa'jb the Beds t o a 
coag leaerat ic channel, which a c t s as a condait 
for ground water, aad i s carried to a 
concentrating point . l a the sya^eset ic aodei , 
araniaa-satarated groaad waters ea ter the 
systeo froa aa oats lde s o i r e e , presaaed t o be 
a eetaaorphic t e r r a i a t o the e a s t exposed 
daring Devoaiaa t i a e . The f i e l d s trave l east 
readi ly throegh the coarser coagloaerat ic 
layers asd are s t ra t igraph ica l l y boead by the 
less -perseable red Bedstones, la both aodels , 
organic debris i s the so s t l ike ly redecttat 
and f ix iag ageat for the areolae. (JBTI 

<373> 
Barlow, J . L . , I t . , Salt Lake Ci ty , IT 
Soae trraaiaa Occarreaces ia lorthera Ferry 
County, lash iagton . H S - 2 0 M ; 22 pp. (1958. 
Octoberl 

Prospecting for araaiaa i s sorthera Perry 
Cooaty, washisetea, was a o s t i M e a s e daring 
the saaaer aoat t s of 1955 sad 195*. The 
principal host rocks for the e r m i n e a inera l s 
are bodies of peg- . - t i te that occsr as 
segregat ions with a b e t h o i i t h i e s a s s , and a s 
in jec t ions into o.di r aetasorphic rocks. 
(Iranian was co&cet t i ated i a res idaal Ilaids 
daring late—stage c a so l ida t ioa of the aegsa, 
and c r y s t a l l i s e d as v - i i i z ' t e and 
araeiaa-bearing refractory s i a e r a l s at 
a;proxiaete iy the saae t i a e as the e s s e n t i a l 
alneral cons t i tuents of the pegaat i t e . Soee 
of the araaiaa vas subsequently taken i a t o 
so lu t ion by groaad waters, transferred short 
d i s t a n c e s , and r e c r y s t a l l i z e d as secondary 
araniuB ainerals in i a t e r s t i t i a l spaces aad 
along parting surfaces , s inor aeoaats of 
•ranian occur in the intruded rorks hot 
usually are confined t o zones located near the 
contact with a pegaat i te body. The 
aranlferoes pegaat i tes appear to be t y p i c a l l y 
l e n s - l i k e and pinch oat with short distances , 
The araniaa s inera l s are e r r a t i c a l l y 
d is tr ibuted throughout the pegaat i tes aad, 
when concentrated in ore-grade d e p o s i t s , they 
are asaa l ly confined t o s a a l l , discontinuous 
zones. Several s t o c k p i l e s containing a 
aaxiaaa of 150 t o s s of eraniferous aa ter ia l 
have been co l l ec ted throughout the d i s t r i c t ; 
none are coasidered of ore grade under current 
aarketing condi t ions . Saal l tonnages of 
c o s s e t : ie l -grade aratviferoas a a t e r i a l coald be 
extracted at aety ot the prospects by very 
s e l e c t i v e aiding. (JUT) 

<J7«> 
Eerthoad, E . t . 

OB the Occurrence of Oreniaa, S i l v e r , Iron, et 
cetera in t»e Tertiary Porsation of Colorado 
Territory, fatural Sciences of Philadelphia 
2iz2tl-ll,6. <nr»5) 

ft a ineral vein foond s i r a i l e t north of 
Colden, Colorado at the Lyden Coal aine vas 
geo log i ca l l y invest igated and ar.tlyzed. The 
host of the vein was a sandstone containing 
c lay and Clay s t a l e . There vas l i t t l e 
a l terat ion observed in the hast ro=k if the 
v i c i n i t y ol the ve in . The vein vas found to 
contsit. tros .2 to 1 per cent araniaa. (JUT) 
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3 a t i e r . » .?-
CO 

J r . . acd S.P. Fisher. OSGS, Denver, 

Oreaiaa aad Vaaadiaa Fesoarces in the Boab 1 
Degree K 2 Degree Qeadraagle. "tab aad Colorado. 
CSCS Profess ioaal Paper 986-B: 22 pp. (1978) 

The Voab e,Ba«r angle of Btah and Colorado has 
s e v e r a l very productive araaiaB aad 
araBiaa-raaadian depos i t s aad a s i gn i f i cant 
resoerce p o t e n t i a l . Fecks exposed over aost 
oC the eeadra&gle c o n s i s t of bedded 
sediaeatary rocks o f paleozoic aad Besozoic 
a g e s . The Chiale roreat ioa of Tr ias s i c age 
and the Socrisoa Poraatioa of Jarass i c age 
c o s t a i a aost of the knows a ranis B d e p o s i t s . 
The priaary ore aiaeirals la the deposi ts 
c o n s i s t s o f nrasiaa and vanadins oxides and 
s i l i c a t e s , which e a i n l y iapregaate the 
saadstones . Tabalar orebodies that average 
soaevhat l e s s than a aeter th ick and are as 
•ach as one headred ae ters across are 
c h a r a c t e r i s t i c . Generally, these todies l i e 
• e a r l y p a r a l l e l to the beddiag of the host 
saadstoae , aad they are aainly loca l ized by 
sediBeatary s t r a c t e r e l f ea tares . These 
d e p o s i t s are be l iered to have beea foraed by 
grows* waters awning along the beds before the 
host beds becase deeply baried. Bost of the 
deposits' i s the Cttiale Formation are i a the 
Big Xadiaa a iaera l b e l t on the soethwest s ide 
of the Lisbon Valley a n t i c l i n e . These 
d e p o s i t s have y ie lded ore containing acaniea 
worth a boat $500 e i l l i c a . Favorable locat ions 
for s i a i l a r depos i t s Bay be on the f lanks of 
the Dolores a n t i c l i n e aad poss ibly on the 
f lank of the Hoab a n t i c l i n e and ground 
bordering the soatbves t s ide of Spaaisk 
Val l ey . Deposits in tke Salt Bash Reaber of 
the Borrison Foraation have yielded 
•pprox iaate ly 9 ,100,000 a e t r i c tons of ore 
f r e e which Bote than $600 B i l l i o n vorth of 
vanadiaa and araniua has been extracted. Bore 
than 80 percent of t h i s ore case frca the 
Ocavaa a ine ta l b e l t . The be l t vas probably 
loca l i zed along the toe of a ssbs id iary 
a l l u v i a l faa , vhich vas foraed by a 
d i s t r i b a t a r y stceaa systea on part of the Bain 
faa in an area of o iaor sabsidence daring Sal t 
Bash t i a e . The depos i ts in the be l t and on 
the a id - s lope of the fan vest of the be l t 
occsc in sandstone l e n s e s that foraed along 
the c o o t i e s of the aajor d is tr ibatary streaan; 
d e p o s i t s oa t s ide the area of t h i s a l l a v i a l fan 
a l s o occar in sandstone lenses forsed in najor 
Ltreea coarses . The ore depos i ts are believed 
t o have foraed before t s r i a l by aarine 
sed isentary beds in Late Cretaceous. Reserves 
p l a s ondi. -jvered resources in depos i t s in the 
Bravan air^;»l be l t probably contain about 
12,700 a e t r i c 'on* of 0308; tbo-.e in the fan 
area vest of the b e l t aboat 7,900 ae tr i s tons 
of 0308; and <bo«e i n the Salt Bash in other 
parts of the gaadrangle a boot 3,«»0 ae tc i c 
t o n s of 0308. (»«t*.| (JBT) 

Coleaan. B.C. , IEC, Division of Bav B a t e r i a l s , 
Bashingtoa, DC 

Bineralogical aad Geological Inves t lg«t ioas o f 
the Iranian Deposits of the Bind River D i s t r i c t , 
Byoaing. BSE-BOSC; 25 pp. ( 1 9 » , Jaae) 

The stady of the araaiaa deposits of the Bind 
Fiver D i s t r i c t , Byoniag, vas endertaken'to 
deteraine the re la t ioasb ips betvees the 
aineralogy and acaniea eqal l ibr iaB s t a t e and 
the f i e l d geology of the depos i t s . The 
araaiaB deposits of the Bind Biver Basin 
appear t o f o l i o * a segaeace accordiag t o t h e i r 
r e l a t i v e pos i t ion v i ta regard to the 
groaadsster tab le or eros ioaa l beaches. The 
analyt ica l and geo log ica l data strongly 
suggest that the cap rock i s he soarce rock 
for the higher grade a i»eral ized areas . Bigh 
arseaic content i n aes t of the acaaiaa-beariag 
cap rock l o c a l i t i e s s trosg ly s s g g e s t s a 
hydrotheraal soacce cf araaiaa. The 
concentrations o f ye l lov »o green secondary 
araaiaa ainerals are foaad at varioas 
s trct igraphlc horizons and shov considerable 
a ineraiogica l var iat ion. a l l exposares 
ezaaiaed ind ica te that the ainermlizad areas 
are s a a l l and i rrega lar . la exposures 
ezaaiaed in d e t a i l , the brownish cap rock 
over l i e s the a iaeral ized areas . I s some 
l o c a l i t i e s , secondary ataniaa a inera ls are 
present in the cap roc* a l s o , where they have 
been produced as a re sa l t of a l t e r a t i o n of the 
brovn i n t e r s t i t i a l a a t e r i a l by leaching. The 
host rock in the Bineralized areas i s q a i t e 
variable , grading ft on c lay (shale) through 
fine to coarse sandstone: ve.-y coasoaly , 
araniaa ninerals are found in the bonlder 
congloaerate l e n s e s . Tvo d i s t i n c t l y d i f ferent 
types of araniaa a inera l i za t ion can be 
distingaished in the f i e l d vhich suggest that 
these deposits aay have been foraed in several 
vays. (JHT| 

<377> 
Dahlkdap, F.J. 

Class i f i cat ion of Draniaa Deposits . s i n e r a l i a n 
Deposit* 13O):83-10*. (1978) 

A l i s t i n g of the recognized type* of araniaa 
Bieeral izat ion shows nineteen determinable 
types oat of which only s i s are of ecoaoaic 
iaportance at present: Ol igonic t ic g iar tz 
pebble congloaerates , saadstone typ'". 
ca l cra te s , in tra - in tras ive types , hy»;otbereai 
ve ins , and vcinlifce types. The d i f f erent 
types can be genet i ca l ly re lated to prevalent 
geological •nvlroonents: (1| the priaary 
araniaa occarreaces foraed by endogenic 
processes; (21 the secondary occurrences 
derived froa the prisary by subseqaent 
exogenic processes; and (3) the t e r t i a r y 
occarre.»-es, which are believed to be foraed 
by endo.eaib kctasorphic processes . L i t t l e i s 
known about the behavior of araaiaa daring 
aetaaorphosis, and thereby tka nata l logeaes i* 
of the t er t iary araniaa generation i s s t i l l 
vague. * neta l lo tec tonico 'eocbroso log lc 
correlat ion of uranioB dapsot is shows that a 
d i s t inc t a f f i n i t y of the araniaa e x i s t s to 
certain geologic epochs: t o the Op per 
•rchean-Levar Proterotoic , to the Rereyian and 
in a l a s * es tabl i shed s t a g e , to the Opper 
Proterozoic. (lath) (JUT) 
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<37S> 
Da tora. P., Direccioa d* Plaates Pilot* • 
tadestriales. Jvata d* Esereia Becleer, Had rid, 
Spaim 
Investigations oa the Batere sad Physical 
Coacaatratioas of Spanish Braaifer*** osactzites. 
Processia*. of Loe-Srnd* B canine ocas, 
Proceediaes of a Paael, Tie nee, Jeae 27 - Jaly 1, 
1*«. latecnatieaal IToeic Caer*y Beescy. 
Vienna, (pp. 1*3-15*), 257 pp. ft««7| 

I slaty of a radioactive aatcrisl fcoa Santa 
Elena i s presented. Tat material contained 
over 130 ppa B300. COO ppa Th02, *.* parent 
Ir02. asd IS.2* percent Ti02. Over ISO 
Bi l l i es teas of the aatacial aare enaiaed sad 
ia the l ieht of these at a l ias , the aatacial 
vas defined as a ratilc-ziccoaifcroes 
ssactzit* vita a doable radioactivity soacc* 
da* tot ha acaaiaa oaclosoi i s tha ziccoa 
latt iee stcactacr* sad to the preseace of 
noeazite- Be bcaasacita oc davidit* ass 
present ia tha aaterial , and thoco aas ao 
coaclesiv* t f i a n c t of ths pceseace of sphaao. 
(lath) p«T) 

<37«> 
D i c t i a s o a , E . I . , BSCS, D*a* * t , CO 

Detail*** Straticraphy aa* Sediaentoloey of 
Shitsett locaatioa U Braninn arse of westers 
Karnes Cesnty, Tesas. IKK Dalletia «3(3l sseo. 
(1*7*, Batch) 

The Bhitsett Pocaatioa of th* sppec eoces* 
Jacksos Croep COB tains , ia asceadia* seder, 
th* Dilwortb Sesdstea*, Csnesist* Clay, 
Deaeesvill* Saadstoae, Babose, Tordllla 
Saadstoa*, aad Pashia*. Clay fl«*b*rs. Is 
Itascosa to BcBallea CesBties, th* Callihaa 
Saadstoa* Beaber, considered to be a 
stcatiarspbic eeoivaleat of th* Toci i l ls . i s 
apparently th* saa* ae* as th* Pashia*. Th* 
Dewaesvillc i s called the Stones Switch 
Saadstoa* Beaber by SOB* geoloelsts. The 
rashia* coataias flood-olai*, laeeoa-bay, and 
distribstary-cheaa*! facias. Th* K*lla*r sad 
•osesbrock acaaiaa sines «r* ia th* 
distribetary-ckaaael facias of tb* rankles. 
Tbas* aia*s ha** prevlossly b**a considered to 
b« ia th* Tordllla Sandstone Beaker. Th* 
callihaa Bae'ier apparaatly r*pr*s»ats 
tidal-delta saadstoa* at i t s type locality. 
Tfc* Tordllla i s a transgress!v« bacci*c-b*acb 
•ai t ia tb* areas of tb* Pfiel-srlght aad 
•eddlieton-Bstler-Cslen-Sickenlns araaiaa-or* 
tread*. Farther east , i s the Baaka aad 
Stoeltja araaiaa a i sas , tba Tocdilla i s 
r«pr*s*at*d by a back-barrier islaad facias, 
tltboseh th* predosisaet feci** of th* Dabosa 
is palatal aad bay-laoooe aedstoe*, tb* or* ia 
th* taav aad Dicker sraaiaa alaes i s as a 
saad-filled distribstary-chaaael facias. 1 
back-beach facias of th* Deeoesfille contained 
th* or* of th* search alae, aad th* P. Brysh 
aia* i s ia tb* loser of two beach aaits i s tk* 
Deveesvill*. Tb* sssdstoae soaber* of th* 
Bhitsett Porsatis* were deposited ia 
trans<tressiv* barrier beaches, altkosak 
locally they aay b* represented by 
prearadatloBsl b«aeh*« or tidal ia lets aad 
delta*. Saadstoa* d*pesit*d in th* 

distcibatacy chaa**ls i s eeaivaleat ia nee to 
the clay ae*bec*. Tha ecaias of th* saadstoac 
sa l ts i a the sk l t se t t ac* coaposed aostly of 
feldspar aad ceactz. So** facie* also coctaia 
abasdaat volcaaic shards, ".oatsocilleaite aad 
c l iaopt i l l t e aad part of th* f*lispac ere 
aathieesic cor-stitaeats ia the sandstone. Th* 
saadstoae of tae distcikatarp chaaacls i s 
coarser ^raiaei thaa that ia the beach 
saeaeacas. (lathi 

<3«0> 
Daahaa, U.J. OSCS, Das t tB f toa , DC 

Vcaaiaa Biaacals ia 01i«oc*a* Sypsas Mar 
Chadra*. Daves Coeety, Dcbraska. TEI-525; 31 
11*55. aart C1555, Dayl 

PP-

Cacaotit*, sabaealit* [9al(«92t*(PO«|»-16D23], 
aad aataait* eccar i a the basal 25 feat of a 
270-foot sea,—ac* of aeaaacia* bedded eypssa 
aad eypsiferoas clay ia the Deal* Poraatios of 
Ollaocea* a*e abost 72 ai les aoctkcsst of 
Chadroa ia aocthcast Daves coaaty, Dascasks. 
ecaaias aiaecals ac* vis ible at oaly te* 
local i t ies aad are associated «ith 
caraoaaceoss aatter. eiseahece, the ..basal 25 
feet of th* eypssa sefeeace i s iaterbedded 
*ith cacbosat* cocks aad i s easily bat 
persistently ecaaif areas. Draaiss probably 
was eaplaced fcos absve by actayl setat ioss 
rich ia self ate. (hethl 

<3«1> 
Palkosski, S.E., see Scxico last i tat* of Biaia* 
aad Tachaoloay, Secorrt, n 
Ceoloey aad Or* Deposits of Johaay * Bis*, 
habrosia Lake District, Dee Besico. MPS 
Ballet ia <3(«) :6B7-«e«. (197*, tprill 

The Jehaay B aiae i s oae of vary fas aiaes ia 
th* tabrosia lake dis tr ic t vita sraaias or* ia 
two aeabers of th* Jarassic Borrisoa 
Porsatioa; tb*s* seabars are the Bestsatec 
Casyoa saadstoae aad the Brashy Basia shale. 
The Sestvater casyoa ore i s coeteiaed ia the 
tee apper saedstos* salts of the soaker, aad 
th* Dcashy Basis or* i s contained in the 
Poisoa Canyon sandstone. Th* s*dis**tary 
f*at*r*s and stcsctacas i s th* testvatet 
Caayoa saadstoa* iadicat* that the sedlaeats 
ser* deposited by s systaa of *«*;cadl*a 
braided streaas, possibly at the distal ead of 
coslecciaa s l l ev ia l fans. The Poison Canyo* 
saadstoa* ass probably th* res*It of 
deposition i s a coaplar csvirouoat of 
aaaaderia* asd braided streaas. Paleocarrest 
dlroctioB iadicstors, sneb as fossil ised-los, 
oriestatloa, foreset asissths, aad tb* axis of 
cross-beds asd channel scosrs, ss«9*ct that 
the local pnl*o*tr*aa floe ass to th* *ast sad 
sostbeast. The araaia* siaeralisatioa i s 
closely associated vitb (II local 
accasslatlaas of carbosacaoas (hsaate) asttec 
derived fro* the decay of oraasle satorial , 
sacb as tree* aad plants; aad (2| paleostroaa 
channels preserved la tha rocks, fh* or* 
•l*s*ats ser* derived fro* the lesckina of 
volcanic a ir - fa l l t s f f s and ash, vklcb vara 
introduced iato tke flavial systea dvriaa 
volcanic activity ia th* eastern Baited 
Stats*. Tke aobile or* eleaeat loss v*r* 
r*dsc*d ssd conc«ntcat«d by kaels acids and 
bacteria presest ia ta* flavial syat^a, and 
sltiaataly resoblUseS la th* systaa lato th* 
fores present today. The nrtnin* i s tbas 
envisioned as forsia* either esssat la l ly on 
the sarfece as th* sadiaest* v*r* belno 
depesit*d or at very shallov (20 f t ; « a) 
depth. 
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<3»2> 
Foster, J . r . , aa4 B.J. 3*i»taa*r, Baited Baclaac 
Corporation, Crests . IB 

aaoeaioss ocebody a i t k i a aabrosia Lake Treed a t 
Saedstoa* B i s* . a»»3 B a l l e t ! * S3f*):eB3. 0»T» . 
kprii l 

I t tke Saadstea* Bin*, that* i s aa aaoMioes 
orebody that lacks tke c h a r a c t e r i s t i c coloring 
ead gaaa* coas t s assoc iated a i t k kaoea areaiaa 
ota a t i sbros ia lake . Tka arebody occats 
a LOB 9 th* dowadip *de* o f a toaoa* of 
h e s e t i t i c seed i a tk* basal seed e e i t of the 
Bestwate* Ceeyea seaber. Th* orebody i s s k i t * 
t o l i g h t gray, aost l i k e l y becaas* o f a Jack 
of iadic*Boas haalc a a t e r i a l . ?ke abeadaace 
of pyc i t * indicates the acanisa i s i a t ee 
ta trava le s t s t a t e , pro!_*bly c o f f i s i t e . 
Pre l i s iaary aaa lys i s a l s o i a d i c a t e s the 
preseace of •raaopkaa* e v i d e e t l y a l t ered free 
the c o f f i a i t e - Sgaivaleat B30S by ajaaaa 
detera iaat ioa i s s s a a l l y 30 t o 60 perceat of 
actaal 3308. i a d i c a t i a a that t k i « orebody i s 
relatively recas t , o x H i x i a g ae teoc i c aater , 
focsing a geoefceeicai c a l l , reaobi l l zed taa 
sreaiaa a iaera l s i a the preexistia*: treed 
orebodies aad depos i t** tkaa dosadip fro* the 
farthest ex ieat of t h i s c e l l . a«st -»atota 
deforaatioa iaf laaaced tke coarse o f tke 
• i g r a t i a g aateoc ic eater aad tke exteat of tke 
redox la ter face c o e t r o l l i a g t k e orebody. as 
lower grades of 3308 becoae ecoaoa ica l , tke 
po tent ia l f o t aafcaoan n s e t v e s adjacent t o t e e 
refer l a t e r f a c e shoeld aot be overlooked, 
areas of low-?: > le ore skoald be saepled to 
becoae aaare of aay * g a i l i b r i a a isbalaaces-
la es tabl i sked s a e p l i s a prograa coapled aitk 
aoce sophist icated beta-gaaa* ia s tr saeata t ioc 
skoald reeedy tka iaaccara-^ of present-day 
1*aaa eva lnat ioas . (kstk) 

<J«3> 
S s l l o v a - . B.E. , Bereea of Econoeic O o l o g y . 
I v s U a . rr 

tekvtll* Fornation of Texas Coastal Plain -
Oppositional s y s t e a s , coapo-t i t loc, s t r e c t e r e , 
Geebydrology, ead *rariea * . iae ta l i2at i ea . IIPG 
• a l l e t i n «3 ( } | :»S5 . (1979, itecckl 

Tke Oakville Forsatloa c o n s i s t s of deposi ts of 
a bedload f l e v i a l s y s t n coaposeil of at Least 
foar aajor and several -i»'.- ;'*••»*•_ th*t 
f l o w i ac toss tke Riocene Texas coas ta l plain, 
klvers of tke sostkaestara part of the s y s t e s 
transported polyaicr ic saad aad gravel 
containing acaadant volcanic c l a s t s ; straaa 
depos i t s of tke aortheaatera area are aaiqael* 
rick la reeorked carboaete-rock frageeats . 
s t cac tares ssggest highly variable t o 
•pnever*I f lov and extensive developeeet of 
c rev t s s* sp lays . Poaadinv f lood-p la t s aads 
c o n s i s t of k e o l i a i t i c ra l c i sa to sodiaa 
a o a t a o r i l l o s l t e . T l l i t e i s present l o c a l l y . 
Bydrogeology and araaiaa s i a e r a l l z a t l o a are 
strongly iaflaeaeed by a broad k e l t of 
sebjaceat. a l l cox (Eoceaa age) jrovth f a a l t s . 
R laere l l ta t loa aa? a l t e r a t i o n patterns re f l ec t 
tke cosple* flow of dtcstdvaler a i tk in a 
s trat iarapkica l ly and a tr se tora l ly 
coapartaantalised a q s i f e r . Vltfc eaolat ien of 
tke Oak' i l l e aqalfer sys tea , f a s l t s kaae jcted 
kotk am f loa boandaries and a s loc i for 
introaion of deep-seatad highly radneia^ 
brines and shallow aeteorlc oroondeatcr, 
farther obacerino prlaary ore- fore in? 
proeesaes. ro lcaaic a l e s s v i t h i n and poasibly 
above the Oakville provides a probable source 
for the aranla*. 

<3««> 
Cil lecbaa. E . . a a i v e c s i t y of Kassas. Laaceace, KS 
Oraais* Binecal izat ioa ia the Barro s o a a t a i a s , 
*ea t e x i c o . Bcoeoaic Ceoloay SJ:23«-2«6. |19€S| 

Icaaiaa a i a e r a l s have beam foaod i s t e e Barro 
Booataias la tko Bbitxt S i faa l aad Ballard Peek 
d i s t r i c t s . I s tk* a k i t e S ieaa l d i s t r i c t aad 
adjaceat areas , secondary araaiae pkospfcate 
a i a e r a l s are the principal araaiae-beariae 
Biaverals. l a t a a i t e , t o r b e r a i t e , 
a e t a - t o c o e r s i t e , aad a s icoar-araaiaa pkospkate 
Ipcobebly basse t i t e ) kave beae ideat i f i edj . 
» i t h torberai te aad a* ta - tor ter» i t* beiaa the 
e a s t abesdaat araaiaa-beariaa a i a e r a l s . Tk* 
d i s t r i b a t i o a of tke acaeias phosphates a i t k i a 
tk* depos i t s appears t o corre la te a i t k depth, 
kotaa i le i s coeaoa i a sarCic ia l expose r e . bat 
has aot hates foaad beloa 39 f**t . Tacberaite 
i s preseat throaehoat tke depth raao* explore 
i a the aockia*>. bat s o t foaad halo* ! • • f ee t 
i s a d r i l l hoi* that explored the Berry Bido* 
ve in . The a r a s i a s - i r o s phosphate i s fcaoaa 
oa ly fro* b*loe 100 feet i a tk* Secry Bides 
Bia*. Braaiai te was xaea t i f l ed a t tk* Blae 
Jay depos i t 2 teat bcloe a s a a l l t reach . 
Biaerals assoc i ted a i t k tk* craaiaa phasphatas 
arc a o s t l y kydroes i c e * o x i d e s , copper 
carboaates aad aa t iv* «old . She araaiaa 
depos i t s are l o c a l i z e d i a the v i c i e i t y of tka 
in ter sec t ions of diabase d ikes aad 
•o ld-beariaa saar tz - pyrlt* » e i a s , probably da* 
t o the high phospkatic coateet of the diabase 
dikes sad the ir s u s c e p t i b i l i t y to a l t e r a t i o a 
aad re lease of phosphoras akich f ixed the 
ar.^ i s . Ia tke Ballard Peak d i s t r i c t , 
sraaias occsrs s i t b aickal aad cobalt 
arsee ides aad s a l f a r s e a i d c s ia skat are 
predouiaaatly nat ive s i l v e r v e i n s . BithiB tke 
v e i a s , s i l v e r occapies the central port ions , 
aad the aiefcel asd cobalt a i n « r a l s , 
pr inc ipa l ly a ickel s k a t t e r a d i t e , are 
concent rated toaard tke aa^gias . S r a a i a i t e 
ocrars i a the oateraost zones of the v e i a s 
v i tk the nickel aad cobalt e i a e r a l s , sever 
occarring a i th the s i l v e r , rhe v e i a s are 
bel ieved t o be g e n e t i c a l l y assoc iated e i t k a 
aesrty Late Cretaceoas or early Tertiary 
s o e z o s i t i c i a t c a s i o a . Th« a r a a i a i t e i s 
b e l l i e d t o kave been eaplecad djr ing the last 
pbasas of s i l v e r aad bas*-aetal 
s i a e r a l i z a t i o a , or i t eay represent a secoed 
stage o f a e t a l l i z a t i o s a l l i e d to f laorspar and 
gold a inera l i za t ioa of seat by areas . (J1T> 
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<3B5> 

OBS> 
SCOTS, B.B. , VSCS, Cold**, CO 

D i s c e a f o r a i t i e s i a ftikU Biaecal Be l t u < Their 
• e l a t i e a t o Braaiea occecccec*. aaPC Bal le t ia 
63(B) :*B«. | 1 T T » . April) 

at l e a s t two aajor , r e e l e a e l l y ez tees lw* , 
ia trafocaat ioaa l d i s c o a f o r a i t i e * e*4 eaaeroes 
l o c a l oaes « n present l a sadiseatacy cocks of 
Tr iaas i c , Jeraas ic , aad Ccetaceoes see* i a th* 
s c a a t s a iaera l b o l t . These d i s c o a f o c a l t i e s , 
s ee* of which have boa a Kaon for aaay years , 
haw* scow** aoofal i a s tcat leraphlc 
c o c r c l a t i o * aaa ia diff iecaatiat iaa f a n a t i c a l l y 
re lated cock *ea,***c*e i a tbo a iaara l b o l t . 
Xa l U i t i o a , t«o of that* d l s c o a r o r a i t i e s , oae 
loca l aad tbo otbac r e e i o e a l , arc 
s i a a i f i c a a t l y a s s o c i a t e s with t h * d i s t r t b a t i o a 
of s»edst*a*-typ* acaaiaa depos i t s i a tbo 
J e r a s s i c Boccisoa roc* at lea aai tbe ovec ly isa 
Ccotacaoas Bakota Saoiatoaa. The Bcstvater 
Caayoa Boabac aad l a t e r a l l y *ea iva le* t b a t s of 
tao Secaptac* aad Bcaabr Basis Beabecs o f tbo 
Borcisoa Poraatioa are scparat**. froa 
eaderlyia* Jacass ic cocks by aa 
ia tca focaat ioaa l d l s cee foca i ty ahich aacfcs a 
aajoc caaaoa l a daposi t ioaal eawirreeest fcoa 
pcedoeiaaatly sabkba-*ali** dee* t o 
f l a v l a l - l a c a e t r i a c a i t U a tbo Jacass i c 
seeaeace. This d i scoafore i ty i s ocoaeaica l ly 
s i e s i f i c a a t ia tbat a l l o f t a* l a r e e acaaiaa 
depos i t s i a cocks o f Jwraasic a«e i a tbe 
Biaecal b o l t occac a i t U a f l e v i a l sa ad s t o w 
f a c i a s of tba Boccisoa above the 
d i scoafaca i ty . Bacosaitioa of fctts 
d i scoafora i ty i a oatcrop asd ia tao ssbserface 
i s iapbctaat i a de l ineat ion of explorat ion 
tacaet areas aad casoaccc asses sacat ia the 
Saa Jaaa b a s i s . Vcaaiaa depos i t s i n tko basal 
pact o f tbo Dakota saadstan* ace associates' 
with tbo oall-kaoaa roo ioaa l , 
soatkward-beveliae; discoBforaity pecsaat at 
tb* looac boeadary o f tbo Dakota throeeboat 
tb* Saa Jaaa basia aad adjacent reeioa. in 
tb* western s e c t of t b * ainocal b e l t , 
lapacaoabl* Bcoshy Basia shales bar* baaa 
truncated a t t h i s d i sccafora i ty aad 
•caeiaa-boaciaa or oasd waters froa tb* Rorrisoa 
roraatioa bar* a located i a t e basal 
ocaaaic-r icb saadstoa* of tb* Dakota to 
prodaca several s a a l l to se*iia-siz*<I ureal** 
d e p o s i t s . 

<3M> 
£elbcaa3s*a, l . a . . VSftS, Basbiaatoa, DC 

retroloyy of tb* Bead* Peak Pkospbatic Shale 
Beaker of tb* Pfcosphoria roreatioa at Coal 
Caayea, Byoeisa. VSfiS Bal l*t in 1111-C, (pp. 
71-1**». (19M) 

lb* Bead* Beat pbospbetic Sksle Beaber of the 
Pbospbocia rocsat ios i s 1«3 feet thick a t Coal 
Caayoa asd c o a s i s t s o f dark thia-bedded 
phosphor!t*s asd carboaat* aad e a a r t z - c i l i c a t * 
rocks. Tbo averaee cheaical c o s e o s i t l o a , ia 
percent, of the aaabor i s : S102, 26 .5; T102, 
0 . 2 : a l 2 » 3 , * .S; r*203, 1.B; ««0, * . 5 ; Ba20, 
0 , » ; CaO, 2"»,0; K23, 1.6; »205, 1 0 . * ; C02, 
J . i ; r, 1 . 1 ; SO), 2 . 0 ; «20, 0 .9; and 
carboaacooas a e t e r i a l , a . t . The »av*ria*" 
cock coa tema aansaal ly blab aeoasts of 
pbospbocoas aad f l a o c i a t . Tb* average Ca-da 
ra t io for the a*ab*r i a a, bat i t ranges froa 
as for the average phosphorite t o 2 .4 (oc the 
average carboaat* rock, Isportant aiaor 
c o s s t i t a e o t * that ocear ia the rocks in 
s i a a i f i c a a t asoaata are raaadiaa, s e l e s t o a , 
aad araaiao. Tb* araaiaa content of the whole 
aaaber raaoea froa O.O00S to 0.0 3* percent and 
ar*ra9*s 0.00*. The hiahar arantaa contents 
ar* in phosphorites. Doloalte aakea op 21 
percent of the e*at>er and e a l c l t * , * percent. 

Carboaatv-flBOcapatite a a l e s ap 28 percent, 
aad the a e a c t s - s i l i c a t * oco«p of a iaera l s 
sake* ap 33 perceat of tb* aeabec. The three 
p r i a d p e l coapos i t ioaal cock types are 
characterised by tb* doaiaaac* of a a iaeral oc 
a l eo ca l aroap; cacboaate- f l socapat i t* ia 
pbosabocit*, c a l c i t e aad do loa i tc l a carboaate 
cock, a ad tbe aaactx-s i l i ca t .* jcoap of 
a i a o c a l s i a tb* s a a c t z - s i l i c a t * cocks, so s t 
o f tb* rocks ax* coap~sad o f s i l t - s i x * 
p a r t i c l e s , bat aaay cbospbocites arc coaposed 
of p a l l e t s aad o o l i t e s of saad s i r * , the cock 
s t r a t a post coaaoaly c o a s i s t s of beds 0 .5 t o 2 
f«*t i a tbickaass aad occacs i s e a s y s t e s a t i c 
a l t e c a t i e a of oao apoa aaotb*c. Tb*c* i s no 
favored pair of cock types oc svoaaece of the 
thro* types . cacboBSte-f laocapeti ta , d o l o o i t c , 
aad c a l c i t o , c b e a i c a l l y re lated coapoaads that 
bare c a l c i a e aad carboaat* l o s s i a coaaoa, 
occac i a tb* cocks o f t b * aeabec la three 
pc iac ipa l a s s o c i a t i o a s . These occacccaces ar* 
cOBsMeced t o cepcescat approxiaately tbe 
s o l i d phase oc abases of these a iaeca l s i a 
o a a i l i b c i a a e i t h saa eater fcoa which tbey 
foraed. Share foaad a loe* , 
catbnaata-f laocapati ta represents a 
f i r s t ~ s t a « * d i f f e r * * t i a t i e a of sea eater by 
evapacatioa, oc a p c e c i a i t a t i o a oe iaa t o 
sas ta iaed addit ioa o f phosphate t o sea eater 
by t b * d i s s o l a t i o a o f dead o c ? a s i s s s , far 
•xaapl* . The doloai te -cacboaata- f laocapat i te 
a i t t a c e s rapreseat a secoad-stage 
d i f f e c e a t i a t i e a f o l l o e i a * tb* prec ip i tat ion of 
a p a t i t e aioaa, la which the two a iaeca l s foca 
together l a proportions blah i a d o l o a i t e . 
Ties* two c l o s e l y re la ted kiads s f a iaeral 
a s s o c i a t i o a s ace doaiaaat ia tea Coal Canyon 
s e c t i o n . The d o l o s i t c - c a l c i t e a ix tares cover a 
old* canoe nt praporttoaj that i s aot readi ly 
•zpla iacd ia tares o f s iap l* phase r e l a t i o a s . 
Voder c o s d i t i o s s i s thick do loa i te i s the 
s i a a l e s o l i d phase i a e e a i l l b c i s a with sea 
water, however, c a l c i t e coald prec ip i ta te 
aetastably aad chaaoc with t i e * , wkil* i a 
contact with sea water, t o do loa i t* . ta t h i s 
aannec, the aaoaat o f do loa i te foracd i s a 
feact ioa o f the t i e * darina which c a l c i t e i s 
i a free coatact with sea water, and a l l 
proportions of do loa i t* aad c a l c i t e are 
p o s s i b l e . (lath) ( « ! > 

<3B7> 
BAiarich, B.B. , The B e i w r s i t y of s ichiaaa, 
D*partaeat of aiaeraloay, aaa krbor, SI 

Soae tare-Earth Btseral Deposits in Behave 
Coeaty, acizona. Arizona Bacea* of s i a e s 
Ba l l c t in 1 C ; 22 pp. (1*69| 

• • a a a t l t e s ia tke kqearias laa<}e, sobave 
Coanty, kcixona contain a variety of 
radioact ive rare-earth a i a e r a l s . 
Authenticated s p e c i e s ar*: aonar i te , 
x e n o t i s e , e e x e s i t e , y t t r o t a a t a l l t e , 
a a d o l i a i t * , aad a l l a a i t * . r*r**nsonite say 
a l so be present. The occurrence of 
y t t r o t a a t a l i t e , several tons of which have 
been prodsc*d, i s t b * f i r s t that has been 
es tab l i shed for the (k*lt*4 S t a t e s . Bithin on* 
p**aat i t« , the seoeeece of rare-earth a iaera l s 
i s accoapanied by aa increase in yt tr iaa rare 
earthr «nd tantalea in yosnoer aineraln at the 
expense of Ce rare earths and Bb in older 
s p e c i e s . In each of the p e a s a t l t e s , the two 
BBboroaps of rar* earths do not foes a inera l s 
of the saae ches ica l c l a s s . The ident i ty of 
the abundant rare-earth a iaeca l ia the Kin^aan 
Faldspar peqaatlte i s es tabl i shed as a l l a n i t e . 
A saaple of the a l ia a i t * waa foond t o contain 
2.7 percent thorina asd 0 .1* percent oranioa. 
(JBT) 
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JSatiss, J .T. , Jr . . aad S.e. CBBBieahae, Salt 
••search aed eeveloeeeat Caseeay. Soesta*. TK 
Beposltioael Eaeiroaaeat of folsoa Caayoa 
Sasdstoae ia CaK *ariaao Late Eiae. MPS 
Ballctia 63(B) :C9*. ( W 9 , april) 

a staff of the deposit foaal eavi rosacet af the 
PolSOB Caayoa saadstoac (Brash? Basik teaser 
of t to Bpper Jerasslc Barrisoa raraatioal ia 
the Bariaae aiae aas aalertakea to deteraiBe 
taa relatiee of axaaiaa eccerreace to the 
depositioaal aavicaaaaat. aa aaalysis of the 
sed ieeetary street ares, paleecacreat 
Beasareaaate, isopach data, aad electric-l»9 
shapes has lad to taa iaterpretatioa tfcat taa 
Poise* Caayoa saadsteee ia tbe Baciaao Lake 
aiaa v ic ia i ty i s a seeatec* of bad-load 
deposits of a f levial systea. paleocarreat 
Beasareeeat* takaa ia the aiae *ad at tbia* 
eetcrops of taa Poise* Caajoa ceefir* fi. l iaas 
few* earl ier sock tbat ieeicated oastoaci 
carraat flaw. The deeiasace of tabelar 

al sccers, asd troeah 
tba oaoaetry of the Poise* Caayee 
aad tba chaotic sediaeatary 

street**** corroborate depositioa la a 
braided-streaa eaviroaatat. Tba Poicoa Caayoa 
saadstoaes say fee sebdivided iato tao 
l i tbofacias. 1 cross-tedded aait i s 
characterized by la raw-seal* tabalac 
cross-baas, acoox sarf aces, Bodies to coarse 
eraia s ize , BOOT sortiae, aaaalac to 
sabeaeelar eraias, aa abeadaBce of feldspar 
seals*, aad clay rlp-*p c lasts . I secead salt 
i s aoaiaatee by laaiaac baddies, fiat erai* 
aize , aoderate so**!**, sebrosaded araias, aad 
aa abaadaace of o,aa. t z . Tba sosrea area for 
tbe saads bad beam d<<a lasted by platoaic 
rocks. Tbese facias caaaot be separated oa 
tbe basis of electric-tog shape. Brasiaa ore 
occacs ia both facias 1st i s sore abeadaet ia 
tbe cross-bedded aait . Tbe coaplezities of 
tbe braided-streea syste* ereatly cooplicate 
•By stedy of tbe iaterrelatlo* of tbe araaiaa 
•as tbe depostioaal esviroaaeat. Obvioas 
coaclasioas are tbat tba exala sixa does set 
oreatly iafleasee tbe eaplac**e*t of the 
araaiaa, that tbe orebety at tbe •arises aiae 
i s epioeaat'c, sad that the e&eetlifce aatare 
of tbe Poisoa laayoa saadstoBos saoeasts that 
tbe Hait iae factors OB the ore boaadaries ara 
eaocheaicsl ratter tbas stratioraphic. (l*tb) 

Johesoa, C , Bicbiaaa Techaoleeical Baiversity, 
Bepaxtaeat of Ceoloay a at Seoloeicel Eeeiaeeriac, 
Boeohtoa, BI 
The areata* aad Tboriae Occarceaces ia Bichifaa's 
Precasbria* locks. 6JBX-«ll76): Braaiae aad 
Tborisa occarreaces ia Precaabriaa locks, Bpper 
Peaiasela of Bickieaa aad Bectfr-ra •iscoasia. 
Bith Thoaehts oa other Possible Settiaes, J. 
Ealliskoski, (pp. S f -139 , 29a pp. (l97o. Jaae) 

Tkirty-eiebt radioactive occacreacas of 
Borther* lichiaaa ace discassed ia this 
•actio*. Best of these shesiaes ate saall aad 
tbe radioactivity localised. The eccacreaces 
are classified iato three categories: 
syseeaetic, prisaxy, aad sspareese. 
Syseeaetic • iaeral isat ise i s restricted to 
sediaaatary processes ia ahich the focaatioa 
of tbe best rock aad the cosceatratioa of tbe 
ore aiaerals took place siaaltaaeeasly aad by 
the saae lachaaisa. The oaly syaetaetii 
occerraaca aoted i s ia the Soodrick 
Ceaelaaente aad i t * cossLsts of dexrltal 
eraias of aoaazite. Priaary aiaeralixatioa i s 
ased to deaote radioactive accessory aiaerals 
vithia eraaites aad eaeisses, ahich foraed at 
the tiae the aaeaa cooled. This type of 

•Biaeralizatioa accoaats for the observed 
radioactivity at throe places i s aortbere 
Bicaiaa*; iacladiae a syesite dike, a 
• iaaatite, aad a peeeatite. the rest ef tbe 
radioactive occsrreaces (aad the aajority of 
tbeel are laterpreted to be of sspereeae 
ori«iB. They vere foreed by dovavard 
precolatiaf eroead •eters vhich leached 
araciaa fros tbe sarrooadiae rocks aad 
reprecipitated i t i s traps sad zoaes of 
redactiea. The aajority of tbese radioactive 
occerreaces ira caasod by pitcbbleade aad/or 
secoadary araaise siaerals, sorb as 
eetatorberaite or aeta-aataaite, ia Biddle 
Precaabriaa setasediaeats: diabase dikes of 
aacertaia a«e, aad Keveeaavaa fe i s i tes . (JaTI 

<3«0> 
Jobssoa, C , Uchifaa Tachaolo«ical Baiversity, 
Peparteeat of ceolofy aad Ceoloeical saeiaeeriaf, 
•osebtos, BZ 

Characteristics of televaat Types of Precaabriaa 
BraBias »• posits. GJII-*•(?») ; Brasiaa aad 
Tborlaa Occarreacas ia Pracaabriaa locks, Vpper 
Pesiasola ef Bicbiaaa aad Bortbera »iscoasia, 
with Tboaabta oa other Possible Settiaas, a. 
KalUokoski, (pp. 15-37), 2f» pp. (1«T», Jaae) 

Tbe sir iaportaat types of Pracaabriaa araaias 
deposit* tfcroaakoat the world are discassed ia 
tki* chapter asd the coaparabla Bicbi«aa 
deposits of each type are l i s ted. Tb* types 
of araaiaa deposits are as fe l loes; fl) 
Bcaaifareas Pracaabriaa oaarts Pebble 
Coeeloeerates, (2) Vraaisa ia Sraaitjs aad 
Peaaatites, (3) Brasisa ia Syealtes sad 
•aphella* Syesites, ft) *«l» Deposits of 
Passible Saper«a»e Ociela ia Pracaabriaa 
«aai*sas, (5) Pels ••posit** of Possible 
Separata* OriaU ia Pracaabriaa 
Beta*edl*e»t*ry «ad Polemic Bocks, aad (a) 
Oraaisa •••oclatod vitb Plaba^a pike*. 
Ctaapla* of oaeb type of deposit discassed 
are: (1) Elliot lake, Oatario, fitvatersraad, 
Soatb i fr ica , aad Jaeobiaa, K s s i l ; (31 
•ossiaa, Soathvest • f r i e s , Bassif Ceatral, 
rraace, aad Spokaae, B4Sbia«toa; (3) 
Tliaaassaa, Ocaaalaad; (») aeaverlodo* aad 
Babbit lake area*, Jasketcbevae; (5) la* 
Jaafla-illlaator liver Proviaca, Bortbera 
ferrUories, laatralias aad («) rbeaa* Poiat 
ares, Oitarlo. (JBT) 
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<391> 
M u f i , C . U c U j u Technological Oaiversity, 
Beparteeat of Ceology tM Geological Eagiaeeriag, 
aoesktoa, BT 

The Precasariaa Ceelegy of aichleeB. 
CJBX-«B(7nf; Braaiea aa* Ikociaa Occerreaces ia 
Precaabriaa locks. Bppec FealaselA of U c U f w 
as* Berthera Blacoasia, Bfefc Tboeckts oa Otter 
Possible Settlag*. J. Ksmsfcoski', (pp. 30-sav , 
2** PP- ( " ' « . J«Bel 

TW Loser Pracaaiciaa cecfe throe?hoat aost of 
tka eesters Vapor Patriae*)* are reprejeated of 
graaites, saeisses, ba«i«: aa* fe l s ic volcaaic 
cocks, eapbiholitas aaa eetaseeieeats. tko 
ersaitas as* gaetsses aro espese* i s 
relatively large areas of northers Bichigaa, 
•a*, free evideace of Erevesaace i s 
coagleeerates. easy ha.se Boas expose* 
sporaelcally both prior to aa* after the 
Peaofcees orogeay, 1MO a.f- »fo. BSCSSBB of 
t h i s , tkoir passible colo ia the foraatioa of 
sapergeae eraaiea prosfects caaaot bo 
overlooked, t i t Lover pracaebriaa sediaeatary 
cocks la Berthera Bichigaa ceasist of Ckc 
Hcfciaooa creep, f ho flroep iaclalc* tk* Bast 
Braacb ftrfcose, Selberg Sshist, aa* Sir Bile 
Lake •aphibolite; a l l have beea aetaaecphosed. 
Binor radioactivity ass bees Bote* i s 
oetcross of tk« Bast Snack arkose ia Sac. 0, 
T»2P, B20B. TW Bi««la Precsabriaa 
aetasediaeatarT aa* eetavolcsaic rocks are 
separata* froa the baseaeat rocks by a aajor 
aecooforaity, a»* have baoa referred to tee 
aargeette Be age Sapergroap. They have baaa 
divided iato fear groeps. as* tkeir litkologic 
variations record episodic verticle eoveacnt 
of beseasat of baseeeat grsaites dariag 
setiaafttetioa. The Goodrich Qeartzite of tbo 
Baraga croap contains a coarse basal 
coagloserate which occars ia leasts 220-3(0 
feat thick, bat thins rapidly a loan strike. 
Xa places the Goodrich Oaertzlte also coataias 
detrital ; n i t i of BOB exit* along tbo bedding 
planes, vkere tko Bona s i te settled oat as a 
heavy alack saal. Tbo foraatioa coataiaa 
oaly trace aaosats of sraaiea, bat i t i s 
possible i t say contain detrital sraaiaite, as 
ia the Bllad Biver type deposits. The ?aiat 
l iver Croep i s tke yoeagest of the Biddle 
Precaabrlaa sotasodiaeats. Bine radioactive 
occarraacas are foaad ia tke livertoa Irou 
Poraatioa, a aeabet of the Paint liver erosp. 
»11 of tke occarrences are at or sear 
stratigraphic contacts betvaaa oxidized iroa 
foraatioa aad black s late . Keweeaavaa rocks 
ia Ricklgaa are separated fros the older cocks 
by a aalor aacoaforalty foraed sshsegaeat to 
the Feeokean orogeny. The series consists of 
a thick seaseaee of vatic flows aad 
continental aedlaeetary rocks, (JUT) 

Idaho Bereea of Biaes aad ecology. 

Ceology of tke araaiaa laposits aear Staaley, 
Caster Ceeaty, Idaho. Uaho Baraae of Bines aa* 
Ceology Paapklet Bo. I l l ; SO pp. (1950, Jane) 

Tke Staalay araaioa area i s la TUB, Is 13 aad 
1» t , Boise rriacipal Becidiaa, eppresieately 
aidvay betoaea tbe Idaho tovas of Ckallis aa* 
Eatchaa oa B.S. Biehaay 93. Tka Cretsceoas 
Idaho Batkolith, doaiaaatlT .eaartx eoazoaite, 
fores the kasaaaat of the area aa* i t ia 
aoBCoaforeably overlaia by the 
Oligaceae-Bioceee Challis Foraatioa. Tke 
Challis Poraatlon ia tbe Stsaley area coasi*ts 
of 2.000 feet of tef fs aa* floss of 
iatereediato coopositioa with a 100 foot 
sejaeace of c las t i c terrestrial sedieeatary 
rocks at tke base. S i l ic ic kypabyssal rocks, 
probably of early Tertiary efe, iatrede tbe 
batkolith. Practares aca the doaiaaat 
stractaral featare, vitk tke aajor fractere 
sets strikiB9 BBS deerees », B tO-70 degrees 
B, as* Berth. Braaiaa occars ia: (1} steeply 
dippiso fracteres ia batbolithic rocks aad 
s i l i c iatrasive rocks, aa* (9 disseaisate* ia 
beds of arkosic coa^loaerata at the base of 
the Challis Porsatioa. Brasiaa i s the ore 
aiaeral la at least cae of tka bedded 
deposits. Both saperoeae ores aad bypogeae 
ocas are present i s the Staalay area. Fee of 
tbe deposits kave beea explored to deptbs 
greater than 20 feet . Tke known deposits are 
distribated in a Bortkvesterly trending belt 
across the Stanley area. Practares are the 
priaary control in a i l deposits, sad t •* B as 
degree a set of tree tares i s east iaportent. 
Tke control of tke deposits br fracteres, tka 
presence of eraaiBite, aarcasite, asd s t i b a i f 
in tke ore, aai the hydrotheraal alteration of 
the tost roc is iadicate a hydirotheraal ocigia 
for tke deposits. Sixteen grasps of c la ias 
have bees staked ia tbe area, totaling over 
230 c la ias . Each groap i s described. 
Ipprosisately 2,300 tons of or* averaging near 
0.25 percent 0308 have been produced froa tbe 
Stanley vraniaa deposits, (lath) (JSf) 
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<393> 
Keys. H.S.. and p ." . Oodd, »SC. tasking ton. DC 
Lithofacies of Continental Sediaeatery Socks 
Belated to Signif icant Oraniua Deposits ia tke 
western Baited s t a t e s . Peaceful Uses of I t o a i c 
Energy, ? o l . 2 , Survey of Baa Bater ia l Sesoarces, 
?roceedings of the 2nd Iatecaat ioaal Conference, 
Geneva, Switzerland, Septeaber 1-13, 1958. 
Baited Batioas, Bee Tork, (pp. 367-378), 8«3 pp. 
11958) 

araaiss depos i ts and d i s t r i c t s ia tke Baited 
S ta tes suggests cecta ia c o a s i s t e a t 
re lat ionships betaeea features of tke 
sedisestary kost cocks an-i acaaiaa ore . In 
tke united S ta te s , aost ecaaiaa depos i t s occac 
in continental sediaentary cocks ranging in 
age fcoa Peraian to l a t e Tertiary. 
Approxinately 95% of tke ore reserves ace i c 

"tediaeetery rocks of tke following ages: 
t c i a s s i c [23 I 10(S*3) tons of 03O61, Jerass i c 
[1*8 X 10(2»3| tons of 03O8], and Tertiary [32 
X 10 (E* 3) tons of 03O81 Lithofacies of tke 
aost rocks can be used a s loca l exploration 
ga ides . Lack of hoaogcaeity of texture and 
coaposi t ioa of tke ore-bearing sediBents i s 
often c i t e d as an ore gaide. Host of tke kost 
rocks ace f i c e - to aedilia-grained sandstones. 
sediaentacT textures are iaportant becaise of 
the ir d irec t re lat ionship t o the porosity aad 
peraeabi l i ty of host rocks. Transa iss iv i ty 
s tud ie s of the ore-bearing rocks of the 
Colorado Plateae indicate that f l o v i a t i l e 
rocks generally have lover regional 
craasaiss ive capacity than the l e s s favorable 
eo l ian and aariae rocks, bat are characterized 
by a vide range of loca l t r a n s e i s s i v i t y . The 
host rock i s usually underlain or overlain by 
r e l a t i v e l y iapecaeable beds, e i t h e r 
arg i l laceous or vel l -ceaented arenaceoas 
rocks. Rany ore bodies are l oca l i zed near 
these barriers , usually adjacent t o t i e l o v e s t 
barrier . These surrounding, l e s s peraeable 
beds bave apparently served t o channel the 
"low of the ore-bearing e o l a t i o n s . I s a ru l e , 
the aost peraeable sandstones in a d i s t r i c t 
ace not ore bearing but probably served a s 
conduits through vhich the araniferous 
so lut ion* aoved. flany large ore depos i t s are 
local ized ju«t above strat igrapklc 
d i s c o n t i n u i t i e s , e s p e c i a l l y vhere those breaks 
ace aarked by a r e l a t i v e l y iaperaeable bed. 
»aleostrean channels of varying dinenslons are 
probably an iaportant ere control for aost of 
the ore bodies of the United S t a t e s . Channels 
or s i a i l a r features , variously ca l l ed braided 
channels, s t r a t h s , swales , scours, 
deposi t ional basins , or elongate l ense s , hive 
been suggested as ore controls in a l l of the 
uajor d i s t r i c t s in the western netted Stater , 
The deposit ional environaent of the favorable 
host cocks i s a zone of change fcoa fast-water 
channel environaent to the slow- or 
stagnant-vater enviconaents of flood plat** 
and abandoned channels . CJST) 

<39*> 
Langford, T.T., University of Saskatchewan, 
Oepactaent of Geological Sciences, Saskatoon, 
Saskatchewan, Canada 

oraniaa Deposits in Australia, Uranlue depos i t s . 
Their nineralogy and Origin, Short Course 
Handbook, Volga* 3 , *.».. H a r t l e y ( f d . ) . 
i n l v e r s i t y of Toronto Press, Toronto, Canada, Ch, 
7, (pp. 205-216), 521 PP- M1?™, October) 

Oranlun va« f i r s t produced in Australia in 
n 0 6 froa Radian ' ' i l l . In V>»u, intensive 
exploration began resul t ing in the developaent 
of the Run Jungle, Sooth All igator Rivet 
r a l l e y , Radius H i l l , and nary Kathleen 
depos i t s , after M 5 , due to increased 

araaien pr ices , a resargeace of araaiaa 
exploration a c t i v i t y resulted ia tke discovery 
of the aajoc d e p o s i t s a t Lake Froae, tke 
Bgaiia bas in , aad T e e l i r r i e . 9y far the 
largest Iranian depos i t s i a Australia ».re 
located ia the Darvia area i a the aorthera 
part of the northern Territory. Hajoe 
ve in-type deposi ts of Babarlek, Jabiluka, 
Banger, and Eooagarta occur in tba part of 
t k i s area knoen a s tke a l l i g a t o r Sivers 
• eg ioa . soatk of tkese d e p o s i t s , tke South 
Al l igator River va l ley contains a large naaber 
o f showings aad a auaber of s a a l l a i a e s . OB 
tke e e s t s i d e of the area , the BUB Jangle caap 
has foar econoaic eraaiaa depos i t s and soae 
base a e t a l Bines. I t i s bel ieved that t h e 
araniaa resoarces of the Darvia area exceeds 
350,000 tons of 03OS; considerably aoce thaa 
tke other araniaa depos i t s i n kastral ia 
coabined. or* depos i t s fron a l l three caaps 
in the Darwin area ace c l o s e t o , i f not i n 
contact with, the •aconfocaity between the 
Lover and Biddle P r o t e r o z o i c The 
a i a e r a l o g i c a l , s t r u c t e r a l , and s trat igrapkic 
s i t u a t i o n s of these deposits are very Buck 
l i k e tkose of the Athabasca deposit ia 
Saskatchewan. Several other depos i t s outs ide 
the Darwin area are of econoaic iaportance. 
These include the Westuoreland deposi t , Bary 
Kathleen n i c e , Bgaiia Basin depos i t . Lake 
Froae area , T e e l i r r i e and Baareea d e p o s i t s . 

fJBTJ 

<395> 
Liadsey, D.A., OSCS, Denver, CO 

Geology of Volcanic Bocks and Bineral Deposits in 
the Sonthern Thosas Bang*, Otah: A Brief 
Suaaary. Brighaa Toung University Seology 
Studies 25(1)-.25-31. (1978) 

Oraniun depos i ts have been discovered in the 
Thosas Range. These deposi ts occur as (1) 
f laorspar pipes , (2) in b e r y l l i s s depos i t s in 
tu f f , (3) in tuffaceous conglonerate and 
sandstone at the yellow Chief nine, and (») 
v e i n l e t s of opaline s i l i c a at aany l o c a l i t i e s . 
The only production of ecaaiua has been froa 
the yellow Chief depos i t , vhich was nined 
between 1959 and 1962. The ore at the Tellow 
C»ief i s beta-uranopha-.e [Ca (032) 2(Si03) 2 . 
SR20J. i t occurs in lenses as auch as 6 
aeters thick and 90 aeters long that are 
approxisately concordant to the bedding. The 
Bineral weeksite [K (W>2)2(Si35)3. »H20] occurs 
in the l i ae s toae conglomerate that o v e r l i e s 
the toffaceous sandstone at the Tellov Chief 
nine. Both s i n e r a l s occupy i n t e r s t i c e s and 
fractures and coat sand grains and c l a s t s in 
the congloserte . Oraniua a l so occurs In the 
structure of opal ine s i l i c a v e i n l e t s in tuff 
a t aany places in the Thoaes Bange, with the 
Bust uraniferous opal v e i a l e t s in the 
r h y o l i t i c ash-flow tuff of the o ldest volcanic 
group at the Autunit* Bo. 9 prospect on the 
eas t s i d e of Topaz ness ta in . Bone of these 
occurrences have produced ore. Xsportant 
deposi ts of fluorspar and beryl l ian have a l s o 
been found in the Thcaai> Range. (JHT) 
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<39«> 
Lindsay, 0 . 1 . , s . Saaov, and s . 
beaver, CO 

Boaatjoy, o s e s . 

By*rotheraal I l t e c a t i o a assoc iated e i l h Becyl l iaa 
Deposits at Spot Boast ei:>, Otak. BS6S 
Professional Paper B18-1; 20 pp. f1"73| 

Tke becy l l i aa depos i t s a t Spor Boaataia oocac 
i a vater la id t a t f that contains carbonate 
c l a s t s . f i t r i c aad z e o l i t i c c a f f s ace prescat 
o e t s i d e tfc« a iaera l ixed ac«a vkere a t g i l l i c 
aad fe ldspatkic t a f f s are preseat a i t k i a t ee 
• i a e r a l i z e d area. Earl* a l t e r a t i o n of tkc 
t a f f ass ckaracterized by a r g i l l i x a t i o e aad 
additi.»a of s i , I I , fie, B20, F, Be, Li , aad 
a m y trace e l e a e a t s . Ike b e r y l l i e a ore body 
aad associated f l a o r i t e are eear tke top of 
tke t o f f sad are omderlaia by a tfcick zone 
coata ia iag l i tk iBs-beec iag tr ioctakedral 
Boataori l loaoid c l a y aad assoc iated c a l c l t e . 
Beryl l iaa fas bec trandi te ) , l i t k i e a , eraviae , 
asd ether e l e s e a t s are coaceatrated i a t k e 
f l a o r i t e - r i c k aodeles , aad M g a e s i s a , l i t h i a s , 
aad z i n c are coaceatreted in tricotecfcedral 
aoaaoci l loaoid c l a y modales. (JBT) 

<397> 
Livingston, *-»., *oka» B« 
Santa Pe, *B 

coerces Corporation, 

Geology aad Developaeat of Barqaez, Bee Hezico 
•traaiaa Deposit . UPG Bal le t in 63 (e ; :691 . 
(1979, » p r i l | 

Oranisa deposit ion in tke Bargees, Bev Bexico, 
area occars a laost e x c l s s i v e l y in the lover 
Bestvater Canyoa Beaber of the Borrisos 
Foraatioa of Jarass ic age. The average 
aggregate tkicfcaess of tke Vestvater i s 90 J 
bet ranges froa a nlaiaoa of 73 • t o a aaxieas 
of 100 a. 1 "It" sha le separates the apper and 
loeer flestvater sandstone boaadaries. Tke 
lover Bestvater saadstoae development i s aore 
proaoaaced 1B an eas t - soatkesat d irect ion 
p a r a l l e l v i tk s t r i k e of the orebody( ies ) . 
Three d i s t i n c t ore zones ware deposited 1B 
oeaecoococdant e longate pat terns . The apper 
zone occupies a s trat igraphic in terva l jos t 
belov tke "K" shale and two l over zones l i e 
above and belov the "K1" ska l e . Cof f in i t e and 
araa ia i t e pcedosiaate as the s tab le araniaa 
s p e c i e s ; other e x t r i n s i c e l e s e a t s vere added 
tar ing the a inera l i za t ion process . Baaates 
undoubtedly exerted aajor control on foraation 
of tke sraaiva. rerroas iron pervades both 
v i t h i a aad oats ide the depos i t vfcereas f e r r i c 
i r o n , tbroegk H a l t e d in gaant i ty , i s coafined 
pr inc ipal ly to tke ore tody ( i e s » . The lover 
•El" sba le , paraaeters of peraeab i l i ty , and 
recarreaee of aeanders along the paleochannels 
a l s o seea t o inf laeace earickaent . S or face 
d r i l l i n g i s continuing, a ver t i ca l nine skaft 
to approxiaately 2,100 f t (630 a) i s nearing 
completion, and a a i l l i s being const roc ted on 
the property, ( lath) 

<3«B> 
lape, I . , 0S0S, Denver, CO 
Deposi t ions! Environsents a s • Golds to Oraniaa 
Binvral izat ion in tke rhin le roraat ion . Sen 
•afaal Swell, 0t«h, Joarnal of Research of the 
osas 5(3|;36S-37J. (1977, Bay| 

Oraniaa deposits in the San Racial Svell are 
ta inted to sediaentary deposit ion*1 
environaents in the Oppat Triaasic Chinle 
forsat ion. The sediaantftry t ex tnres rasol t ing 
fro* depos i t ions! processes operating in 

lov-energy environments appear t o have 
influenced eraniaa a inera l i za t i c s . . Tke Chicle 
c o n s i s t s o f three th is iag-apvare , 
f l a v i a l - l a c a s t r i a e seqccBees. Bran lea 
• i s e r a l s ace concentrated i a the loeer pert of 
the l o v e s t segeeace ia areas ekece sedi s e c t s 
of toe-energy environments ace complexly" 
iBtecbedded v i tb s e d i a e n t s of other 
eBvicoaaeats. Areas favorable for acaeiae 
exploration e x i s t in tke sebserface to tke 
aortb, e e s t , aad soetk of tke Ckiale o«tccop 
i.. the S v e l l . This deterainat ioa i s basec o i 
tke s p a t i a l d i s t r ibut ion of d e p o s i t i o s s l 
enviroaaeats aad tke pattern of Chi a le 
deposit ion tkroegk time- ( lath) 

<399> 
B i l l e r , D.B.. 
Laraeie, *T 

J r . , Byoeisg Geological Servey, 

Vyosing's Besoerces - Srees Biver Basin. Se>logy 
aad Biaecal Besoarces o f tke Greater Srees Fiver 
Basin, Proceedings of tke Tveaty-pifth F ie ld 
Coafereace, Casper, BT, September 17-19, i«7». 
Wyoai>g Geological a s s o c i a t i o n , Casper, (op . 
23-261, 2*6 pp. (1973| 

Tke a i a e r a l resoarces at" tke Sreen Kiver Basin 
o f Byosing are d i s c s s s e d very general ly i c 
t h i s paper. Tke oa ly eraaiaa a ia iag aisdervey 
in tke bas is at the t i a e the paper vas written 
i s in the v i c i n i t y o f Crooks Sap in the 
northeast margin of tke Sreat r i v i d e S e s i t . 
Indicat ions are that there v i l l be aore 
explorat ion in tke tstare. Occurrences of 
s t a s i a s bearing rocks sees as tarss ia i te , 
schroeckiageri te in associat ion v i t b c o a l s , 
and acaniaa phosphate have been reported by 
aining coapanies, the BS7S, and by the (EC. 
The aost s i g n i f i c a n t depos i t s have bee& 
encoaatered in Eocene s t ra ta in an are* south 
o f Crooks Gap, Coaaeccial grade ore i* 
ant ic ipated in aay o f the naaeross ?aleocene 
sandstones and in the ackosic sandstones of 
tke Eocene Batt le Spring Foraatlott. (JBT) 

<a00> 
Benton, J . , D. Iaso ine , C.B. tdaas , I . L. 
haftersen, and J . a . Sk ive ly , Idaho Bureau of l ines 
and Geology, Boscoe, ID 

Stady of Tvo Idaho Thorite Deposits . Idaho 
Bareao of Bines and Geology tasphlet »o . 122; 53 
pp. (1960, Septeaberi 

The tboriaa deposits 
in Boandary Cosnty a 
th« l e a h i Pass area. 
Thorite loi*e deposit 
Mountain area, t i l 
area vere located *1 
a preferent ia l host 
depos i t s in tke leak 
in broadly folded an 
sediaentary rocks be 
Bel l s e r i e s . These 
scat tered s a a l l dior 
dikes o f ancertain. 
Cretaceous or Early 
depos i t s are cbara.L 
fractare zon« and ve 
Becasse of their Bin 
s tructural r e la t ions 
• s kydrotneraal vein 

of the Ball Boaatain area 
ad the thor i e s d e p o s i t s of 

Idaho are d i s c a s s e d . 
s occur in tke Ball 
*borit* prospects ia t h i s 
oag fau l t s and c a l c i t e vas 
for t h o r i t e . The tkoriaa 
i Pass area .ire contained 
d fas l ted setaa'vrphosed 
IsagiBg to the l- ecaabrian 
rocUi ace iatcoded by 
i t i c and laaprophyrie 
bat probably l a t e 
Tertiary age . Tke 
e r i s t i c a l l y blackened 
ins containing thor loa . 
oral a s s o c i a t i o n s and 
, the depos i t s are c la s t ed 
a. (JBT) 
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<«01> 
• i a i n g e r , H.D-, aEC, Washington, DC 

Geologic Distribution of nuclear Raw Kate r i a l s . 
Peaceful Dses of atomic Energy, Tol. 2 , Survey of 
•aw Baterial Besoaxces, Proceedings of the 2nd 
Internat ional Conference, Geneva, Switzerland, 
Septeaber 1-13, 1958. Baited Rations, Ben York, 
(pp. -«-10). 8»3 pp. (1958) 

Of the aaar aeta ls foe the industr ia l 
u t i l i z a t i o n of a toa ic energy, the oces of foac 
- araniaa, thociaa, beryllium, and zirconiam -
have spec ia l s ign i f i cance as naclear raw 
a a t e c i a l s . as the intensive and widespread 

- aranina geo log ic and exploration program of 
the past decade has proceeded, changes have 
taken place in the re la t ive importance of the 
var ioas types of araniaa depos i t s , a decade 
ago nraniaa deposits i a sandstones and other 
sediaentary foraations were considered, a t 
b e s t , a ainor seppleaentary soarce; the great 
potent ia l of the aetaccagloaerate or 
congloaerate deposi ts ens aot ye t recognized 
and the s i g n i f i c a _ c e o f the oxidized oatexops 
of many vein-type araniaa depos i t s was not 
understood, nraniferous Precaabrian 
copgloaerates l i t h o l o g i c a l l y s i a i l a r to those 
in Canada aad South africa are known in aany 
parts of the world. Experience s ince the 
Blind River discovery, however, ind ica tes that 
congloaerate depos i ts froa which araniaa can 
be prod need at present pr ices are the 
except ion. Becaase of the widespread 
occurrence of deposi ts i n sediaentary rocks 
aad the l arge areas of favorable sediacntary 
terrene yet U be exploced, t h i s type of 
depos i t w i l l probably continue t o increase in 
r e l a t i v e iaportance. Sesoxves of such 
depos i t s represent sore than 95 percent of the 
recorded reserves i n the United States which 
t o t a l about 220,000 tons of 0308 (1958). The 
regaining reserves are in vein and vein-type 
depos i t s . Important production of sandstone 
oces now cones froa t i c s trat igraphic an i t s 
each in rocks of T r i a s s i c , J s r a s s i c , 
Cretaceous, aud Tertiary age. The rapid 
discovery and developaent of deposits in 
sedimentary rocks g ive proaise of the 
continuing discovery of large reserves of t h i s 
type in the United States as well as in areas 
of simitar l i tho logy and structure elsewhere 
in the world. Vein-type uranium deposits w i l l 
probably reaain in third place in importance. 
In vein-type depos i t s , arar.ioa i s often the 
s o l e extractable aetal and i s seldoa in 
• s s o c i a t i o n with aore than one co-product, 
economic deposi ts of uranium are now known in 
veins in granites of Kercynian and Tertiary 
age; in fracture zones at the contact of 
granite and aetaaorphossd zediaentary rocks; 
in pyroaetasoaatic deposi ts ; in pipel ike 
deposi ts in aetasediaentary rocks unrelated to 
i n t r o s i v e s ; in pegaat i t i c zones in gneiss ; and 
in faul t -control led deposits in Tertiary 
volcanic rocks, although continued 
exploration aay well discover reserves of 
low-cost uranium suf f ic ient t o l a s t into the 
next century, the world aay eventually turn to 
the a laost unlimited reserves of low-grade 
uranium bearing shale , phosphorite, and 
grani te . Co.'rent annual United States 
production of araniaa as a by-product of the 
phosphate industry i s about 100 tons . «o 
production of uraniua froa sha le , phosphorite, 
or granite i s presently f eas ib le . (JHT) 

<»02> 
Olson, J . C . , and S. *. Wallace, irsriS, Denver, CO 
Thoriua and Pare-Earth flinerals in Povderhorn 
D i s t r i c t , <5»nnison County, Colorado, uses 
Bul let in 1027-0; 32 pp. (t95«> 

Thorium was discovered in the Pondtraora 
D i s t r i c t o f CaBBison Coaaty, Coloraar n 19*9. 
Since that t ine over 33 depos i t s have been 
found in an area 6 miles (9.7 ka) and 20 miles 
(32.2 ka) . The d i s t r i c t i s underlain 
primarily by pre-Jarassic aetaaocphic and 
igaeoas rocks, eas t of which are of 
Precaabrian age. These rocks are overlain by 
sandstone of the Bordson Formation aad by 
volcanic rocks of the l lboroto Groep amd the 
Binsdale Formacioo. The thociea depos i ts 
occar in or near a l k a l i c igaeoas , the greatest 
• a s s of which i s the Icon B i l l coaposite stock 
which occapies a s area of 12 sgaare a i l e s 
(31.2 sgaare ki lometer) . The thoriaa depos i ts 
•re ve ins and aine rat i zed shear zones that 
range from a few inches t o 18 f e e t in width 
and from a few f e e t to 3.500 fee t i s length. 
The ve ins are composed of c a l c i t e , dolomite, 
s i d e r i t e , aader i te , oaactz, bar i te , pyr i te , 
s p h a l e r i t e , galena, g o e t h i t e , a p a t i t e , a l k a l i 
fe ldspar , and a aaaber of other a inera l s . at 
l e a s t part of the thoriaa occars as thor i te or 
thorogaaaite . a small aaoast of what has 
t e n t a t i v e l y been i d e n t i f i e d as xenotiae i s 
foend in one deposit and several a inera ls 
containing rare earth actaIs of the cer iea 
groap are foaad in the car bona *.e veins near 
Iron B i l l . The rad ioac t iv i ty of the depos i ts 
appears t o be dae almost e n t i r e l y t o thoriaa 
and i t s daughter products. The thoriaa oxide 
content of a s e l e c t e d high-grade saaple froa 
the L i t t l e Johnnie vein i s as anch a * 
percent, bat aost ve ins contain l e s s than 1 
percent. The L i t t l e Johnnie v i en , which was 
sapped in d e t a i l , was foand to be a 
a inera l ized fault zone that ranges l e s s than 6 
inches t o 5 feet in width and can be traced 
discontinaoasly for a distance of aoce than 
3,500 f e e t . The tboriaa-bearing material 
occars as irregs lar v e i n l e t s and thin f i l e s 
introduced along the fault zone, lear i t s 
vest end the vein i f broken by aany fau l t s in 
a zone that marks the edge of a roughly 
c ircu lar fault block. (JHT) 

<»03> 
Osterwald, P . v . , OS'iS, Washington, DC 
Structural Control of oraniua-Bearing Vein 
Deposits and D i s t r i c t s in the Conterminous United 
s t a t e s . 0SGS Professional Paper »55-G, (pp. 
1 2 1 - U 6 ) . (1965) 

Oraniaa-beacing ve ins in the United s t a t e s are 
pr inc ipa l ly f i s s u r e - f i l l i n g deposits in 
f a u l t s , j o i n t s , or fracture zones that have 
resulted froa coeptess ive , t e n s i l e , or 
tors ional s t r e s s e s . The individual ore bodies 
within vein deposi ts are tabular, sheet l ike 
• a s s e s or ore shoots along veins , irregular 
stockvorks along fan It zones, or pipel ike 
aasses e i ther in faul t in tersec t ions or in 
blocks of broken ground, lany veins cons is t 
of gouge or breccia containing uraniua 
• i n e r a l s . Rocks ad-Jacent to f a u l t s , j o i n t s , 
or fault zones aay a l so contain uraniua i f 
they are porous or r e a c t i v e , or i f they are 
broken. Host uranium-bearing vein d i s t r i c t s 
in the united s ta te s are in structural 
environments in which subsidiary interaediate 
t o smal l - sca le f a u l t s and folds are related 
s p a t i a l l y to large- to in teraediate - sca le 
fo lds , a n t i c l i n a l u p l i f t s , crysta l l ine-rock 
aasses , or f a u l t s . Deposition of uraniua 
coaaonly occars l a t e in the structural history 
of a d i s t r i c t , (auth) 
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<«o*> 
Pip ir iagos , e . B . , B.a. CI is kola , amd B.C. 
Repferle , OSes. Bashiagtoa, DC 

ecology tad ocaaiaa deposi ts i n t i e Care B i l l s 
U t t , Bardiag County, South Dakota. OSes 
profess ional Paper »76-»; 6» pp. |1965) 

The geology aad alanine deposits of the Cave 
B i l l s area, ia aorth-ceatxel Bacdiag Coaaty at 
tke aorta west cocaer of south Dakota, 
iac ladiag 215 square B i l e s o f timbered bat te s 
and r idges , ace discussed. Tke cocks exposed 
i a tke Cave B i l l s ace , i a ascending order, tke 
B e l l creek rocaatioa of l a t e Cretaceous age, 
tke ludlov aad Toagae Diver Beabecs o f tke 
Fort Baica Poraatioa of Faleocene age , aad tke 
Ckadroa Pocaatioa of ear ly Oligoeeae age . Tke 
rockr c o n s i s t aos t ly of svaap aad stceaa 
depos i t s bat iaelade brackish utter or 
aear-shore aariae s ed iaea t s . Tke t o t a l 
th ickaess reackes BOO fee t . Tke B e l l Creek 
poraatioa c o n s i s t s o f c lay ska l a , carbonaceous 
s h a l e , s i l t s t o n e aad sandstone, wait her coal 
-beds nor araaiaa depos i t s aece aoted i s tke 
focaat ioa . The btdloa Beabac of the Tort 
•a ioa FocBatioa c o n s i s t s of gray c lay s h a l e , 
greeaish-gray s l i t s t o a e , and gray sandstone. 
Bajor coal beds aad araniaa depos i t s are 
located in t h i s a a i t . Tke Lonesome Pete coal 
bed i s one o f the th i ckes t and perest of a l l 
coa l beds i a tke area. The Tongae River 
Seaber of the Fort Bmioa Poraatioa i s 
ccossbedded sandstone with iaterbe&s of 
s i l t s t o o e aad clays tone. Iapere coal beds aay 
be found in th i s s u i t , bat ace not of the sane 
g a a l i t y a s those foacd i a the Ladlov Seaber. 
One of tke larges t l o c a l sraniaa depos i t s i s 
located in Coal Bed E, foand in tke Tongae 
River Seabec. Tbe Chadron Poraation i s a 
congloaerate , very coarse grained sandstone. 
Taffaceoas sandstone and c laystone , bentoni te , 
taf faceoas bentonit ic claystone are s i l i c i f i e d 
l i a e s t o n e ace coeaon aa v e i l . The small 
g a a a t i t i e s of araniaa occscring i a tke Fort 
Onion FocaaCioa ace not of oce grade, bat 
these concentrations do e x i s t in tke E and F 
Coal Beds of tke Tongae River Reeber. Coal 
lone C, and the Lonesome Fete and Carbonate 
oce zones of the Lodloa Bomber are probably in 
the fora of crganoaraniua coaplexes . in t k i s 
faca acaoiaa i s not v i s i b l e aad sas t be 
detected s i t b radiometric instruments or by 
chealca l analyses. Relat ive ly ninor aaoants 
of araniaa occur as a film or scaly aass of 
yel lowish araniaa a i a e r a l s . The aost abundant 
Iranian minerals occurring in th i s area are 
eetbtorberni te , followed by s e t a - a o t a n i t e and 
aetazeuneri te . (BBi) 

<»05> 
Ridgley, 3.1., OSSS, Denver, CO 

tol l -Type uranium Occorremce at Dennison-Bonn 
Claim and P o s s i b i l i t y of Ocaniaa Deposits in 
Eastern Fart of San Joan Basin, Rev flexleo. A IPC 
a a l l s t i n 63(»>:692-693. |197«>, Rpril) 

Branits a t the Dennison-Bunn claim, soath of 
Cobs, Bey Bexico, along the east margin of the 
San Jsan basin, occurs in stacked 
f lovial -ehannel sandstcnes interbedded with 
gray-green audstones of the Bestvster Canyon 
Sandstone Besber of the Rorrlson rornation of 
Joass lc age. Although a l l the sandstone unit* 
are mineralized, tha greatest concentration of 
araniaa occurs in the opperiost uandstone 
o n l t . The araniaa deposits are lov to eedlun 
grade, range from 0,091 to 0.07 percent 0308, 
and are irregularly distr ibuted along the 
margin* of inter ton going oxidized and 

acoxidized sandstone. The configuration 
indicates tbat these are c o l l - t y p e erasiaa 
deposi ts and that they foraed at the interface 
between ox id iz ing and reducing s o l a t i o e s . Tke 
host cocks dip «5 degrees "est in to the basin. 
Becoostruction of the t e c t o n i c and 
sediBcatologic h is tory along the eastern 
aargin of the b a s i s suggests that condit ions 
favorable foe the s o l u t i o n , transportation, 
and imposition of eraaiaa pcobably occurred 
fcoa Late cretaceoos i a t o Eoceee time. 
Vcaaiaa ia the a inera l i z iag s o l a t i o a s say have 
originated froe a i th ia tke Borcisoa Forsation 
oc aay have been leached fcom the Peleoceae 
o j o l l a a o saadstoae or Baciaieuto Foraat ios , 
oc froe the Eocene San Jose Focaatioa vhick 
once covered t h e area, s i a i l a r aranisa 
depos i ts occur i a the Borrison Poraatioi a t 
the Goodnec l e a s e , north of Cachaaa Spring. 
The presence o f oxidized sands tone i a th* 
Borrisoa Formation along the outcrop b e l t froe 
Cachaaa Spring north t o Cuba suggests tbat 
addit ional eraaiaa depos i t s aay e x i s t a t tbe 
boemdaries of oxidized and eaoxidized 
sandstone i s the sab serface along the eastern 
Bargin of the San Jean basin, (lath) 

<«06> 
B i e s e , B.C. , and D.C. Brookins, Calf Biaeral 
Besoerces Coapasy, t ibqgaecgae, IB; Baivers i ty of 
Be* Bexico, albuguergae, BB 

Bount Taylor Draniou Deposit , Saa Bsteo. Re« 
Bexico. a»PG Bal l e t in 63 (« ) : (93 . (1979, IpcilJ 

The Boant Taylor araniaa deposit i s located at 
tbe extreae eastern end of tke labrosia Lake 
d i s t r i c t i n tke Grants aiueral be l t of Rev 
Mexico. Ores are confined to tke Restvater 
Canyon Beaker of tke Jurass ic Sorrisea 
Foraation and are s p a t i a l l y related to 
meanders in the paleockannels vhich deposited 
the arkosic sands of t h i s seaber. The shape 
of the deposit roughly resesb les the r o l l 
fronts of the Ryoeicg Tertiary t a s i n s . This 
deposit reseables tbe depos i t s cf the Ryoaiag 
basins chea ica l ly as v e i l . Arsenic, s e l e n i a a , 
uolybdenaa, and several other l e s s coeaonly 
analyzed trace e l e a e n t s occor in zones across 
the orebody, p a r a l l e l with the d irec t ion of 
dip and indicat ive o f a redox c e l l . 
Rineralogical ly , however, the Roant Taylor 
deposit d i f fers s i g n i f i c a n t l y froa those in 
the Ryoming basins and, surpr i s ing ly , from 
most of the other depos i t s in the labros ia 
Lake d i s t r i c t . I t dees not res ide at an icon 
redox interface nor i s i t very p y r l t l f e . o a s . 
It does have concentrations of c a l c i t e along 
i t s downdip and bottoa edges. 
Hootaori l lonl te , c h l c r i t e , and kao l ln l t e show 
a regular zona t ion froa th? unaltered dovndip 
sediaents , through the ore zone, and in to the 
updip a l t ered s e d i s e n t s . Ro primary 
aramiom-bearlng minerals have been Ident i f i ed . 
The deposit shows a couple* re la t ion to 
organic a a t e r i a l s in the sed iaents Indicating 
two periods of organic enrichment of the 
sediaents . The nature of t h i s re la t ion 
Implies that orgarlc transport ueebaniass asy 
have been as isportant in oce genes i s as 
inorganic sechanlsas . (luthi 
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<a07> 
t i s t o r c e i i i , S .J . . »est*ra Beclear I n c . , 
Jlbagserqae, IE 

Seology of Eastern Saitb lake Dec Trend. UPC 
S e l l e t i n 63(B) :693-69B. P9 l« , kpr i l l 

The occ trend explored by Western Beclear, 
l a c . at Smith lake, l i s in approximately s i x 
sect ions in T15B, ?13» of *eKinley Coanty, Be* 
Mexico. I l l of tke orebodies l i e a i t a i a the 
Srasfcy Basia Beeper o f the J a r a s s i c sorrison 
Foraation vkick contains e s s e n t i a l l y tare* 
d i s t inct sandstone an i t s at t h i s l o c a t i o n . 
For expiocatioa patposes t h i s breakdown in 
adegaate. altkoagh the sandstones do become 
exceedingly complex on a s a a l l s c a l e . The 
sa i th Lake ore l i e s along tke soathecn aacgia 
of the Ckaco s lope. The ceginal d ip i s gaite 
ami form a t a boat 2 degrees aocth-Bortbeast . 
Socth, of the deposits canniag snboera l l e l t o 
tke e a s t - a e s t ore tread i s the Eariano Lake 
a n t i c l i i e . »t the v e s t end, the a n t i c l i n e 
d ies oat at tke ?tnedale aoaocl ine and ioes 
mot extend t o tke Blaenater f a a l t zone on tke 
e a s t . Tke Blsevatez Can It i s a normal, 
high-angle f a e l t , down throne t o tke e a s t , and 
e s s e n t i a l l y forms tke eastern boandary of tke 
area. The orebodies are a l igced approxiaetely 
eas t -aes t and are generally arcaate . The 
geoaettry of the ore i s control led by the 
streaa-ckaasel s y s t e a s i s tke Brasby 3asin 
sandstones. Soae of these orebodies coincide 
with the redox interfaces that have been 
found. Tkose tkat do can assume the geoaetry 
of a typical c o i l - f r o n t type of orebody. 
Tkree hypotheses for depos i t ional contro l s 
axe: (!) Lacaaide s t r act ares are s p a t i a l l y 
associated aith the ore and kave been 
considered by some geo log i s t s as a 
deposit ional control ; (2) the change of 
l i t h o l o g i e s from sandstones t o Bedstones doan 
the hydraulic gradient also nay have affected 
ore deposi t ion; asd (3) steaa channel sys teas 
aith carbonaceoss aa ter ia l l o c a l i z i n g the ore 
i s a viable control as v e i l . ( lath) 

<»0?> 
Boscoe, S.B., Canada Geological Sarvey, Ottawa, 
Ontario, Canada ' 

Baronies locks and oranlferoas conglonerates in 
the Canadian Shield. Ceo logic Surrey of Canada 
Paper 63-nO; 205 pp. {19€9» 

araniaa ore deposits o f the E l l i o t Lake-Blind 
l i f e r area and other beds of rad ioac t ive , 
pyr i t i c , gaertz-pebbie conglomerate near the 
north shore of Lake Baron, occor a i t k i a 
graeaiak, very coarse grained, crossbedded, 
arg i l l aceous , fe ldspathic qnartz i te in the 
E l l i o t Lake sroap at the base of the Heronian 
Sspergroap. Tolcanics , foraerly considered 
pie-aoconian, in the Espeaola-Saabsry ar». 
east of E l l i o t Lake aay be corre la t ive with 
basalt that coaprises aach of the E l l ; o t Lake 
Crosp to the vest in the Thessaloa-Saalt s t e . 
"aria area. Overlying Raronisn foraat lons , 
Boign U*0, Qolrke Lake and Cobalt Groaps, in 
ascending order, each contaia coagloaerat ic 
gceyvacke of probable g lac ia l o r i g i n overlain 
by arg i l laceous s trata (iBcladiBg Hay bads in 
the Oaicke Lake Ccoapl in tarn overlain by 
sabarkose. sedlaantary strata t o t a l l i n g aore 
than 30,000 feet in the soatheastern part of 
the region thin sooreeterd t o the north. 
Grain s i z e s in c l a s t i c rocks coarsen and lever 
s trata vedge oat north wed beneath 
dlsconforaably overlying s t r a t a . The 
doainantly cont inenta l , aarly apheblan 
(2 .1-2 .5 x 10(S»9) years) Raronlaa rocka are 

probably older than most otkec Iphefciaa rocks 
in the Canadian Shield snick are dominantly 
aarine, deposited on r e l a t i v e l y smooth 
sarfaces asder comparatively stable 
condi t ions . Probable SaroniaE c o r r e l a t i v e s in 
the R i s t a s s i n i region. Qsebec. contain 
radioact ive conglomerates and l ia i t tsd areas of 
s i a i l a r rocks occar near Padlei, aortkaest 
T e r r i t o r i e s . Highly aetaaorphosed remnants of 
analogoas s t ra ta Bay he present in tke 
Crenvi i l e and Ckaccfcill Provinces. Deposition 
of Saroniaa orat i feroas congloaerates vas 
control led by the d i spor i t ion of Barooian lava 
f i e l d s and by t e c t o n i c aoveseats dariag 
s e d i s e c t a t i o n as s e l l as by local and 
soarceaard topographic feat ares. Exploration 
p o s s i b i l i t i e s near E l l i o t lake, vhere ore i s 
assoc iated a i tk va l l eys in baseseat 
greenstone, are sa ia ly a t depths greater than 
3,009 f e e t . Conglomeratic zones aay occar at 
depth of f the northeast aargia of the 
ThessaloB Volcanics as they do off the 
nortkaest eargla of the Stobie Volcaaics in 
tke s t r e e t e r a l l y coaplez igaev Lake at**. 
Braaiai te and aany otkec keavy a i a e r a l s , 
iac ladiag pyrite in the o l igoatc t 
coogloeerates , ace d c t r i t a l bat amthigeaic 
braaneri te , pyc i te and otkec minerals are a l so 
present. The highest grade ores represent 
headvard and aed ia l concentrations of the 
heaviest d e t r i t a i grains s i t h i a aore exteasiva 
placers . The sarvival of abundant d e t r i t a i 
pycite and a c a n i n i t e , a deficiency of f e r r i c 
iron in continental Saroniaa rocks and ia 
eaderlyiag ancient res idaal s o i l s , and rfce 
apparent lack of congloaeratic deposi ts oz the 
Baconian-Bitaaters and type in post-kphebian 
rocks, aay ind ica te tkat the early lphebian 
ataosphere vas a rvjacing one, (ioth) 

<«09> 
Scbol l . B .B . , Laboratory for Sediment Research, 
Beidelberg, redwral Sep ibl ic of Germany 

Oer Sadvest l iche Bandbereich der Sspinhaco-Zone 
Biaas O r a i s , B r a s i l i e n . Saologlsche Pandschaa 
61(11:201-216. [19T2, Rarc*i) 

The paper i s based on geological sapping ia 
Frecaabriaa aetaaorphic rocks at tke SE border 
of the Sao rrancisco Basin. The o ldes t u n i t s 
are the preaiaas rocks, ehlch are overlain by 
tke a i o g e o s y c c l i n a l , gaar tz i t i c fac ias of tke 
Binas S e r i e s . These a a i t s are encosforaably 
overlaia by the yoanger Sao rrancisco S e r i e s . 
The la ter i s subdivided into a aarginal f a c i e s 
vith coarse-grained e l a s t i c s , the Racaabas, 
and a f ine e l a s t i c and cslcareoas bas is 
f a c i e s , the Sasbsi . The Sao Francisco Ser ies 
vas involved in tbe final phase of tke Rinas 
orogeny. The gaar tz i t e s of tbe Rinas aad 
Racaa."as are in tens ive ly thrast-fanltad now 
overlying tke Baabai. In tbe Baabai only 
large aap l i t sde fold lag developed. Based on 
tke t ec ton ica l and tke s< l lBeatological 
r e l a t i o n s i t i s assamed tkat the Sao Fraacisco 
Series i s tke aolaase of tke Binas 
geosyncl iae . (JBT) 

Cited as a reference in RcBeil, R., "Geology of 
B r a z i l ' s Oraniaa and Thotiaa Occurrences,* ander 
ERD* Contract E ( 0 S - ! ) - 1 « » . 
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Sharp. B .J . . e a t B.&. Byersoe. U C . Div is ion o f 
law a a t e r i a l s . salt, take City. Vt 

Prelininary Beport oa araaiae Occurrence i a the 
a t l a a t e I m , Lincoln Coenty, Bevat£. I K - W J ; 
IB pa. (1956. Juaeary) 

Braaiea was discovered oa taa Ua> Bird c l a i a s 
i s the I t l a a t a area. LJacola County, Bevaea, 
i a MSB- This depos i t i » s i tua ted 
approziaately 3S a i r a l i a s aorta of Pioche, 
•evada. Taa geology of taa araa c o n s i s t s of 
aoderately folded and U f U y block-faulted 

. aediaeatary n i t * o f Ordovicias age . these 
s a d i e e a t s are over la in by t e r t i a r y volcanic 
rocks which have baaa distarbed br sone of the 
f e a l t i e s . Xatresive breccia pipes i a the Ely 
Springs dolomite , tka yoeagest of the 
Ordoviciau sedieeatary racks have been 
s i l i c i f i e A i M e i e e r a l i x e d i u i apparently 
contro l led the l o c a l i s a t i o n o f the s o l d ; 
s k i v e r , aad uraniaa a i u e r a l s . She Blear Bird 
workings are i a a s i l i c i f i e d breccia, pipe 
.which c e a t a i a s e e e r t x l t e frugneats aad 
s U i c i f z o d f rageeat* o f l i a e s t o e e sad -
d e l o e i t e . Braai»ite%hF l e u ident i f i ed by 
I - rey aethods i a tbe s l i i c i f i e d a a t r i i o f the 
rock. --•TbraaNifaasa* f r i l l - ko las oa tka 
property provided geo log ic information, 
laaaaloas r a d i o a c t i v i t y was detected a t a 
asabsr o f s i a i l a r s i l i c i f i c d braccia zones, 
lacludlag the kt lanta nine aad several 
abandoned s o l d aad s i l v e r workings i a the 
t t l a a t a region. Sarfac* aad airbocaa 
prospecting of the Ely Springs do loa i te i s 
recoeaended ia t h i s region, e s p e c i a l l y near 
s i l i c i f i e d breccia p ipes , {lath) 

S taa t s , a.*., BS5S. Denver, CO 

Geology and Description of the Tkoriua-Bearing 
Veins, lenhi Pass Quadrangle, Idaho and_ soutane. 
OSSS Bul le t in 1351; 9U pp. ( W 2 J 

The Leahi Pass quadrangle l i e s as tr ide the 
Costineatal Divide ia the e a s t - c e n t r a l part of 
tka Beaverhead Bountaius. The guedrangle, 
though only "a part of the sacb larger leahi 
Pass tkor ias d i s t r i c t , i s the are* of the nost 
absndaat tuoriua v e i n s . Socks of tbe Belt 
Supergroup anderlie the e n t i c e quadrangle and . 
are a t the surface over abost 60 percent of 
the area, f ine-grained nicaccons guartz i te i s 
the doaiannt rock type . Tbe c k a l l l s 
Volcanics, nbich at one t i a e overlaid the Belt 
rocks, ace ao* preserved in dovftfanlted blocks 
aad as eros ion*! ceanants. Dlorite Pikes are 
scattered through the cocks of the Belt 
Sspergroap; these dikes were unplaced In 
Tertiary t i a e after the c b a l l l s volcanic*. 
The rocks of the area are deforsed by several 
s e t s of f a e l t s and a few f o l d s . Three 
principal types of veins occur at tbe 10 T 

sapped l o c a l i t i e s in the Leahi Pe*s 
quadrangle. They are as fo l lows: (1 | ve ins 
that contain thor i sa , (21 ve ins that contain 
copper bat do not contain thoclnn, and (3) 
barren gsartz ve ins , the thorian ve ins are , 
by far the aost coaaon. The range in 
thickness froa paper thin to 30 f e e t , and in 
length froa a few feet to at l eas t 3,900 f e e t . 
The vlens o c c r along mai l faul ts and shears 
aad nost of then are near the Leant Pass, f o i l 
Boose, or Dan Patch fau l t s . The ve ins are 
sheared and srecc ia ted , and ear l i e r gangue 
ninerals are veined by later n inera ls . The 
tkori«B'hearing veins consist principal ly of 
goartz or quartz and a icro l ine ganga*. The 
gangue minerals are cat by v e l n l e t s of 

g o e t b i t e aad b e a a t i t e that contain t h o r i t e aad 
lasts coaaoaly, eoaaz i t e . Thirty-nine n inerals 
have been i d e n t i f i e d fron varioas ve ins , bat 
only se*ea a i a e r a l s - quartz, a a g a e t i t e , 
s p e c a l a r i t e . g o e t h i t e . t h o r i t e , e i c r j c l l a e , 
and r a t t l e - occar i n a t l e a s t t e e - t b i r d s o f 
t b e v e i n s . Other aoderataly coaaon e i s e r a l s 

- arc hariter- p y c i t e , black aanganese oxide 
a i a e r a l s , red earthy h e a a t i t e , aonaxite , 
a e s c o v i t e , aad a p a t i t e . la addit ion t o 
t h o r i t e aad nonaz i te , tbe thocian-bearing 
n i a e r a l s brockite and a l l a a i t e have beea 
i d e n t i f i e d In s e v e r a l v e i n s . Soae of the 
tborina occurs i a l i a o a i t e . - The average 
thor ia coetent of sons of the bet ter explored 

• v e i n s coaaaoly exceeds BV25 percent. The 
overa l l rare earth e c i t e e t i s about eaeal t o 
the thar ia content . Copper bearing ve ins are-
not as coaaoa a* thorkee-beariae .veins and 
they c o n s i s t s pr inc ipa l ly of priaacy and 
secondary copper a i a e r a l s i a a guartz gangee. 
Barren guectz v e i n s are shorter than ve ins of 
the other t e e t y p e s . The veins of! the Leabi 
Pass gaadraagle are probably Tertiary in age . 
focaing- a f t e r the C k a l l i s Tolcaaics aad t h e 
d i o c i t e d i k e s . The copper-beariag ve ins are 
o lder than the t h o t i en-beer lag r e i n s , bat t h e 
r e l a t i v e age of the bercea gaartz ve ins t o t i e 
other ve in types i s not" known. - (3BT) 

<et2> 
S t a a t z , B.R., OSes, Denver. CO 
I and L Braniaa and Tkociaa vein Systen, Boknn 
Bonntain, Southeastern alaska. Ecosoaic Geology 
•»3 (») 1512-523. (19'B. Janel 

The I and L vein systen i s a group of veins ~ 
near the sos theas t part of the Bokan soantain 
stock. Tbe v e i c s are anigae in that they 
contain s ign i f i cant anoants of s r a a i a s , 
t h o r i a s , and race earths - an unusual 
coabination - and because of the d i s tr ibut ion 
of t h e i r rare e a r t h s . The host coc^s of the 
ve in s y s t e a are predcainantiy p la ton ic , 
although soae aetanocphic cocks ace present . 
Typical ly the ve ins ace th in , rarely exceeding 
S f ee t in th ickness , a-d they are 
characterized by abrapt changes i n th ickness . 
They transect parts of the gpper 
Triass ic-towec Jurass ic Bokan Roentais granite 
throoghoat the ir northwestern extent and 
ordovician gran i t i c rocks to the saotheast . 
The aiseraiogy of the veins i s coaplex; 
araninn, t b o r i a s , and the race earths occar in 
several ninerals fron different pacta "of tbe 
ve ins , a t o t a l ot 3* n i s e r a i s has been 
recognized, altbocgh many are spsradica i iy or 
l o c a l l y d i s t r i c t e d . The principal jangne 
n inera i s are quartz and a l b i t e . tlranitis 
general ly occars in thoriai-bearing n r a s i c i t e , 
bat i t a l so found in bcannecite. Thorite i s 
the principal thorioa bearing ninecai in tbe 
northwest and centra l pact of the vein sys ten , 
bat e l l a n i t « i s four.d in the southeastern part 
of tbe s y s t e a . In addition to a l l a n i t e , tbe 
rare earth a inera l s include b e s t n s e s i r e , 
xenot iee , aonazi te , and an isnaned nitreral. 
The ticaninn content of 93 vein sanples ranges 
froa 0.055 t o ll." percent; thoriiia content of 
2 7 s a a p l t s rsnges froa 9.0033 to note than 10 
percent; and t o t a l rare earth content of 17 
saaples canges froa 0,021 to aore than 10 
percent. Tbe distribn'. ion of tbe rare earths 
i s o n u s m l : or.e part of the v*in nay contain 
predoainantly cerian-grottp r«r« ear ths , and 
another part of the sane vein way yiold 
predonlnantly yt tc inn- iroap rare eartha. The 
I and I veins a l s o contain abnoraal anoants of 
t e r y l l i n s , n i o t i i a , z i rcon i ia , bari'in, 
a^.ri-ntia*, t i n , i e*d , z inc , copper, and 
aolybdenun. («uth) (.1ST) 
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<«13> 
Tessendorf, T.I. , Reserve o i l and Binersls. 
Grants, IB 
Sedistribeted o-ebodies of Poison Canyon Sine. 
U K Billetin 63(»J:69»-6?5. (1?"»9, lpril) 

Since the early 1950s Poison Canyon has been a 
c lass ic exaaple of ataniaa geology, at the 
present t iae , becaase of econoaic conditions, 
a closer ezaaiaation of the redistribated 
Biaeralization i s being aade. Becaase of the 
evolution of t ie stractare and geoaorphology 
of Poison Canyon, the priaary aineralizatioa 
aent through farther oxidation and redaetioa. 
Enriched solutions of araniaa aigrated doandip 
through peraeable sandstones, «ith calciaa 
replacing s i l i ca neor aadstone contacts. 
These solutions »ere controlled by 
north-trending fractal" patterns, with soae 
vertical aovesent along aajor faalts . The 
araaiaa collected in stractaral and lithologic 
traps, then oxidized, focaing aaoebalike 
ore bodies ith the higher grade ainerslization 
located in the fractares. The aathigenic 
aineral i s aainly tyuyaaenite in the 
hexavalent state in sands deficient £3 carbon 
and associated, although rarely, vith pascoite 
and ilseaannite. The egailibriaa of the 
priaary ainerals differs froa that of the 
redistribated ainerals. The araniaa has been 
leached froa the priaary ainerals causing 
cheaical values to be less than radiometric. 
The redistribated minerals are cheaically 
greater than radiometric, prodacing a 
favorable egailibriaa. also, the percent 
extraction in the Bil l process i s greater for 
the cedistritated ore than the priaary ore. 
The paragenetic position of the different 
aineials has a direct tearing on these 
observation, (lath) 

<«in> 
Taeto, O., and P.K. Sias, OSSS, Denver, CC-; 
Binnesota Geological Sarvey, linneapolis, BB 
Precaabcian ancestry of the Colorado Bineral 
Belt, ecological Society of haerica Bulletin 
?n:991-l01«. (19*3, aequstl 

The narrow northeast-trending Colorado aineral 
belt , the s i te of aost of the aejor aiaiag 
dis tr icts of Colorado, i s characterised by 
intrasive porphyries aad associated ore 
deposits of Laraaide age aad, in soae places 
by fissares and faalts of northeasterly trend. 
The belt i s aboet 250 ai les long aad extends 
diagonally across the generally aorth-treading 
aoaetaia ranges of Colorado, occapyiag several 
different geologic environments and folloviag 
an ancient zone of aeakness defined by 
northeast-txeadiag shear zoaes. Sovesant 
occarred along the shear somes throagh aost of 
the Precaabriaa t ine. Daring th i s tine, 
deforaatio* progressed froa a deep-seated 
envirocsent characterized by folding aad 
plastic flov to sore shallos eaviroaaent 
characterized by fractare a ad retrograde 
Betaaorphiss. Daring Paleozoic and Besozoic 
t iae , aiaor differential aoveaeats occarred 
repeatedly in the regional zone of shearing, 
as recorded by thinning, vedgeoets, aad 
changes in facias of several sediaeetary 
formations along the zone. Bitb. the onset of 
the UrauiJe orogeny, aagaa invaded the 
regional zone of shearing and iaparted to i t 
tae conspicooas featares that characterize the 
aineral belt - intra sive igneoss bodies and 
ore deposits, fault noveseat occarred along 
the zone at this stage also, bat i t was on a 
saaller scale than i t had been previously. 
(JBT) 

cited as a reference in BORE contractor Reports. 
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<»15> 
Borbaskas* Exploration Prograa Involves B10O,000. 
The Borthera Biaac (a (521 :»3. (1979, Bare* B) 

Borbaska aiaes i s concentrating i t s 1979 
exploration progran oa a portioa of i t s 1«»0M 
acre Vollaston lake property ia Borthera 
Saskatchewaa. *ive dr i l l kolas arc to b« pat 
down as a f i r s t step ia following ap oa the 
geophysical and radon sarveys carried oat over 
the past eight aoaths. The prograa i s 
expected to cost aboat 100,000 dollars. 
•Exploration oa the proper cy i s being directed 
by Borbaska aader a joint veatere agreeeeat 
involving sochaska f25 perceat), consolidated 
Beactor Vraaiaa Biaes C25 percent) , aad 
Saskateheaaa Biaiag weveiopnent Corporatioa 
(50 perceatl. The cewrany s i l l also carry oat 
farther serf ace exploration oa a secoed area 
ia the aorthwest coraer of the property, on 
Sichael Lake, where recoaaaissaace geophysical 
sarveys have established the presence of 
coadactors. pa?) 

<ais> 
Bivkin aad Conpeny, Sydaey, aestralia 
Prospects for the Vraaiaa latestry ia ftastralie. 
IfIS-a£-327*r CO op. (1976, Tebreary) 

The report discasses basic issaes of the 
coaiag araaisa era the world sapply aad deaaad 
sitaatioa, the tread ia araaiaa prices aad t i e 
coBtiaeiag nove to aaclear poaer as the 
vorld*s prisary soarce of electrical energy -
The f irst sectioa of the report discasses the 
techaical aspects of the nsclear isdestry bat 
Is necessarily brief beeaase the real story ia 
the vorld tread to aaclear power for econoeic 
aad polit ical reasons and the old story of 
sapply aad deaaad (discassed ia sectioa two), 
f i thia kastralia soee coapaaies are better 
placed than others to benefit froa the araaiaa 
era. Sectioa three looks at prices aad 
sectioa foar reviews the iadividaal coapaaies 
involved i t the araaiaa iadastry in aestralia. 
(PaC) 

<an> 
International atonic Energy agency, Vienna, 
kastria 
Processing of Lee-Grade "raaiaa 0:es. 
Proceedings of a Paael, Vienna, Jaae 27 - Jaly 1, 
196*. Iateraational Itoaic Energy Igency, 
Vienna; 2*7 pp. (19«7) 

The proceedings of a panel convened by the 
International Itoaic Energy agency ia Vieaaa 
oa the processing of low-grade araaiaa ores. 
Taeaty-tvo specialists froa 15 cosatries aad 
one iateraational organization attended the 
aaeting and they ware asked to sake appraisals 
of the en Treat s i las t ics with regard to the 
processing of low-grade aranlaa ores and ijive 
ceeonaendations for a passible I»E» progrse of 
act iv i t ies . These 13 states reports and 13 
other techaical reports are presented, seven 
of the thirteen technical reports vera 
abstracted for the 101! data base. (JUT) 

<aio> 
al-Shaieb, Z., aad J.S. Sheltoa, Oklahoea State 
Saiversity. Bepartaeat of Scolo?v, Stillwater, OK 
Braaiaa Potential of Sedieeatary and Igneaes 
Bocks ia Bestera and Soathsesteca Ofclahosa. BS5S 
Circalar 753; Short Papers of the BS ecological 
Sarvey Braniaa-Theriae Syaposiea, 1977, J .» . 
Caapbell 154-J, (pp. 61-621, 75 pp. (1977| 

Braniaa aaoselies are present ia Peraiaa 
terrigenoas c last ic rocks and Caabciaa igneoas 
rocks in western and southwestern oklahoea. 
These anoaalies ere kaoen to occar ie 
s i l tstones of the Dosvy rernatioa, ia the Post 
Oak Coae/lonerete near the Bichita Boaatalas. 
aad in dike* vithia the igaeoas coeplex of the 
Bichitc Boestain*. 1 
carnotite-tyayaaaaite-beerieg zoae i s 
localized in the lower pact of the Botey 
roraatioa. This foraatioa i s characterized by 
alternating s i l t s tones , and stones, and sh i l e . 
The host rock i s con posed of highly resist ive, 
s e l l stratif ied, pale-reddish-broea ssady 
s i l t s toae beds, 12-159 c s thick. Sabaagslar 
to sagalax geartz »ad feldspar grains are 
ceaeated by secondary gypCitn aad calc i te . 
•ipple narks aad ssa II-scale crossbeddiag are 
aejor sediaeatary stcactares and the 
depositional enviroseest of the Dosey i s 
iaterpreted to te t idal - f lat . Braaiaa occars 
as spotty encrastatioas aleag bedding planes, 
as f i l l ings of s s a l l fracteres, aad as part of 
the ceaent in s i l t s toaes . The sine relaxation 
appears to be spatially related to 
grayish-green s i l ts toae aad also to the 
secondary gypsae disseaiaated in s i l t s toaes 
aad f i l l ing fracteres- The Post oak 
Coagloaerate represents the apperaost Peraias 
enit of a thick sectioa of Peaasylvaaiaa aad 
Petaisn arkosic and carbonate detritas derived 
froa the Bicbita apl i f t . The coagloaerate 
near the aoaataias ccasists of cobbles aad 
bowlders ia a aatciz of saadstoae which 
displays say abrapt lateral aad vertical 
changes in genin s i ze . The tost Oak shoes low 
araaiaa contents rsagiag froa 2 to • ppa; 
averaging 2.3 ppa. The highest a teniae valves 
are foaad in sandstones which are 
characterized by a aatt is of s i l t and clay, 
aad ehich occar ieeediately soetb of granite 
oatcrops. Branlss anoaalies sre also present 
in a coarse-grained, arkosic, cbaaael 
saadstone 20 ka seath of the granitic rocks of 
the Bichita aoestains. The average araaisa 
content of several staples i s (0 ppn, however, 
no aranisn aiaerals have been identified. 
liebeckite aegirine pegaatite dikes, 
genetically related to the peralkaliae 
Casbrian Granite, contain aO to 100 ppa 
eraniaa. Pis*ion tracks shoe that the araniaa 
i s associated with both ergirine-riehecklte 
and refractory aiaerals sack as zircon and 
allanite. It i s believed that artel'.* ia 
these dikes i s related to a late araaica-ricb 
aydrotnersel stage which followed ax ' i t l y 
nagaatic phase. (J9T) 
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<ai»> 
tadersoa, J . S . , and H.I- r i t c h i e , Otafc 
Constractio« aad aia iag Ccapajty 

Solution giving of Uraaiaa. naericai. Bin ing 
Ougxess Joeraal 5« (1 | ;20-26 . (1568, January) 

In early 1960, Utah Construction and Bining 
Co. s tar ted producing araaiea ore froa an 
underground aiae ia sk i r l ey Basin, wyoeing. 
Because t b e cost If sguare-set setkod bad to be 
used i s tbe ainlng, an inves t iga t ion aas 
i a i t r a t e d t o deteraine ahat other prodactioa 
nethod could be ased. Tke aetkod se lec ted for 
study was ia s i t e leack e in ing . The aos t 
c r i t i c a l coss iderat ioB i s the s o l a t i o a aining 
a t S t i r l ey Sasin aas tke pattern geoaetry. 
far ing tke experiaeatal phase, patterns aece 
squire or tr iangular , aitk the production a e l l 
i a tke cra ter . Tke area aas boanded by inflow 
v e i l s that vere located i r r e s p e c t i v e of 
regional groundwater f lov d i r e c t i o a . 9uring 
tka ear IT period of operation, n i t r i c acid aas 
used as a leaching ageat . analyses of araniaa 
aad n i t r a t e recoveries for patterns ained 
luring t h i s phase indicated that s o l a t i o n 
l o s s e s aere occurring and that there u s 
subs tant ia l d i la t ion in the e f f luent produced. 
TB an at teapt to correct these probleas, a 
coaplete rested* aas i n i t i a t e d , and pattern 
design aas changed. Tbe current design i s 
based oe rh» f*«rt that interflow between wel ls 
1B as ag.aifer having regional flow can be 
control led by varying inflow-eff luent r a t e s , 
b* distance between v e i l s , and by al igning 
• e l l s at s p e c i f i c angles to the d irec t ion of 
groundwater flow. Pattern operation s t a r t s 
with th-> introduction cf the leaching so lut ion 
t o the three inf ioa w e l l s . Sulfuric acid i s 
now ased instead of n i t r i c ac id . The 
iranian-hearing solution pcodaced froa tke 
production wel ls i s pawned into the recovery 
plant shere two c i r c u i t s , a continooas 
io3-e»eh*nge colier. with two attendant 
• l o t i o n , or stripping colaans and a f i r t : 
resin-bed coluan, extract the jrani'j i . The 
res in colons i s then stripped with a aijt'ure 
of n i t r i c ac id , sodiaa n i t r a t e , and suT'jr ic 
ac id , the so lut ion i s purif ied, and • ~e B308 
i s precipi tated with d c l o a i t i c l i a e or 
aagnesiaa s l a r r y . The outstanding advantages 
of the so la t ion aining process are safe ty and 
r e l a t i v e l y l o o s t . The principal 
disadvantages of so la t ion aining are the 
dependence or. pe taeab i l l ty and other 
uncontrol lable groand conditions and the 
d i f f i c u l t y of ge t t ing acceptable recovery in 
a i l * i p i e ore horizons. {.1ST) 

<B2J> 
C i v i a , ? , , and J. Prochazka, research and 
Development Laboratory So. 3 or the Oraniaa 
Industry, Prague, Czechoslovakia 

Processing 1 ranioa-Bearing Raterials Containing 
Coal and Loan. Processing of lov-Srade tJraniua 
o r e s . Proceedings of Panel, Vienna, Jane 2~> -
J»ly 2 , 19*6. International »toale Snergy 
agency, f ienna, (pp. «»-9«| , 2a7 pp. (19S7J 

Aaong tha ores which are c l a s s i f i e d ax 
low-grade in the Cssr are a i ( t a r e s of coal and 
b e n t o n i t i c loan of t er t i ary or ig in , containing 
a p p r o i l a a t e l y 0 .1 percent a and with a 
a o i s t a r e content at t iwes well above 20-29 
pareant. The uranina is helrt aainly by the 
carbonaceous cosponent. Conventional 
processing o f these aaterUl--. presents various 
d i f f i c u l t i e s which are not e a s i l y overcoae. 
Daring leaching the palp thickens and 
freguantlr becoueB pasty , doe to the presence 
of a o n t e o r i l l o n i t e s . Purthar c o n p l i c m o n a 

ar i se froa tha high sorptioa capacity of the 
aa ter ia l s (again pr iaar i ly doe t o 
aoataor i l lon i tes ) and poor sediaentat ioa of 
the viscous palps. Ia addi t ion , the a a t e r i a l s 
are highly refractory t o the leaching agents . 
The paper presents experience gained in 
solving tke probleas of processing these ores . 
The following bas ic routes acre explores : CI) 
separation of the carbonaceous and loaay 
coeponents: The organic conponeat appears to 
be the wain a c t i v i t y c a r r i e r . Processing tke 
concentrated a a t e r i a l apoa separatioa of tbe 
inac t ive or l e s s ac t ive loaa aay not only 
reaove tke tk ixotropic behavioar bat a l s o 
substant ia l ly reduce the c o s t of tke ore 
treataent; (2) ' l i q u i f y i n g ' the palps or 
preventing the ts ickening of tke palp by 
addition of s a i t a b l e agents; (3) jo in t acid or 
carbonate processing of tke a a t e r i a l s in 
question with current ore types; (*) reaoval 
or suppression o f thyrotropic behavioas by 
theraal pretreatsent of the a a t e r i a l ; and (51 
applicatioB of tke * acid care ' aethod. Tke 
f i r s t aethod appears to be tbe aost e f f e c t i v e , 
bat i t presents considerable d i f f i c a l t i e s dae 
to tke extrese dispersion of the carbosaceoas 
phase and farther research i s being carried 
oat . Rethods 2 and 3 proved t o be 
unacceptable, aethod a, which includes 
roasting a t 300-BOO degrees C, i s now being 
operated on an industr ia l s c a l e . Tbe f i n a l 
aethod has a lso shown d e f i n i t e advantages for 
particular deposits of high a o n t a o r i l l o t i t * 
contest a a t e r i a l . 

<»21> 
Dare, H.L., Bureau of l i n e s , Denver, ZO 

Rining AVthods and Costs - Continental (Iranian, 
Incorporated, Continental luaber 1 n ine , San Juan 
County, otah. Bureau of (lines In for es t ion 
Circular ' 8 0 1 ; TO pp. (1957, Septeaber) 

The Continental Bo. 
of the Big Indian ai 
county, Otah. The a 
owned by the State o 
Continental (Iranian, 
araniaa-vanadiuB ore 
a resul t of an explo 
coapleted in 1"i5». 
along the e a s t - v e s t 
aerber of the Triass 
i s roughly tabular i 
out l ine . I t dips 8 
sooth. The ore occo 
Back, within 2 fee t 
Foraation. The ore 
average thickness of 
developed by a 350-f 
given vithir. the ore 
stopi„g with rar>doa 
height of the ore , i 
strength of the over 
aae of trackless loa 
egalpaent. (JST) 

1 aine i s at the soath end 
ning d i s t r i c t , San Joan 
ine i s on a school sect ion 
f Itah and leased by 
Inc. k 70,000-ton • 
deposit was discovered as 

ratory d r i l l i n g prograa 
The ore body i s elongated 
s tr ike of the Soss Back 
ic Chicle Foraation, I t 
n shape, bat irregalar in 
to 10 degrees t o tha 
ts at the base of the (loss 
of the Persian Cotter 
ained to date has an 
about 7 f e e t . It i s 

oot s lope and haolagevay 
stratua and Bitted by open 

p i l l a r s ipport . The 
t s gent le dip, and the 
lying rock have peraitted 
ding and haulage 
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Ba re lay , B.C., Canada Ceolos ical Sarvey, Ottawa, 
Oatario, Ceaade 
Sea a ad weceat Basalts fc«a tkc Canadian e r a a i e s 
Becoaaeisaaace rroaxsa. BSCS Circelar 753; short 
Paper* of the «S Ceoleaical Servey 
SraaiaB-Tfcoriaa Syapos ies . 1*77, j . t . caaaoe l l 
(Ed. | . (pp. 63-6*1. 75 pp . f M T l 

Tfce Ceoleaical Sarrey of Caeeda (CSCI was 
iavo lve i in eavelopiae aee setheds of 
explorat ion Car araaiaa tereeehoet the »**••* 
aai i s presently iavolwed i a u e f f e c t t o 
d e l i a e a t e a l l cee iaas ia Caaada where tfce 
c r e s t cea t a l e s aa above nerval e s e e a t aC 
araaiaa. Tea eraaiaa racoaaai*saac* preacaa 
pr iaar i ly depends epos airborae aaase-ray 
spectroaetry sad rc f i oaa l eeocaeaisnry, bat 
e ther Bethels are s e t excladed i f these scree 
the ob jec t ive s e f the rroeraa. The o b j e c t i v e s 
of the proatea are | 1 | t o provide the a i a e r s l 
iadestry a i t h hioh earn l i t ? recoanaissaace data 
to i a d i c a t e those areas oC Canada abet* there 
i s the greates t p o s s i b i l i t y of f l e v i e s sea 
araaiaa d e p o s i t s , and 01 t o provide 
eoveraaeat v i th s y s t e e a t i c and a a t i o a a l l y 
o o a s i s t e a t data t o serv* a s a base for araaiaa 
resoarce appraisal . The proeras i s expected 
t o coat iaae a t l e a s t e a t i l 1905. a irberae 
gaasa-ray spectroaetrr i s pr iaax i ly eadertakes 
over r e l a t i v e l y f l a t areas where there i s soae 
rock oatcrop asd e e s e r a l l y t h i s overbac&e*. 
Beeioaal eeecheaistry i s the oaly eethod beiae 
ased at preseat i a aoaataiaoas a r e a s , bat i t 
i s a l s o b e l s s ased i a carts of the coaatry 
with ex teas ive overberdea aad i a areas 
coasidered part i cu lar ly favorable for oraaiaa 

C«TJ 

<*23> 
Dick iasoa, K . l . , DSCS. Deaver, CO 

Braaiaa sad Thoriva M s t r i b a t i e s i a Continental 
Tertiary locks of the Cook I s l e t Basle aad Soae 
sdjaceat kreas, alaska. OSCS Circalar 753; Short 
Papers of the BS Geological Sarvey -
Braaiea-Thoriae Syaposiea, 1*77, J . a . Caapbell 
(Ed.», (pp. 7 » - 7 2 | , 75 pp. (I*77| 

The Cook I s l e t Basis area of Alaska c o a t a i a s a 
large thickaess of cot t i n e a t s l sediaeatary 
rocks coataiaiaa carboaaceoes a a t e r i a l that 
cos Id act a s host rocks for araaiaa depos i t s 
and ssrroeadisa the ares are s a i t s b l e sraa i sa 
soarce rocks la the fora of araai te aad ca f f . 
1 stady was coadacted concerning the 
d i s t r i b s t i o a of eraniaa ia the poteat ia l host 
rocks to see i f the eraaiea has btea aob i l i zed 
by d i s s o l s t i s a , traaspcrtad, and redeposited. 
1 t o t a l of 57 aaaple* of the potent ia l host 
rocks vera saapled with t i e araaisa aad 
tboriaa being deteraiaed by the 
delayed-neatroa aethod o f a a a l y s i s . The 
araaisa aad tborisa coatents foaad i a the 
coat iaeata l sed lseatsry reeks of the Cook 
I s l e t were very • a l t e r a . The arsnlee cos teat 
»»• teed aboat 2,a ppa aad the rasa* was froo 
0.5 t o »-3 ppa. The Th/V r a t i o Jtvereged 2 . 3 ; 
low shea coapared to the geaerel t e r r e s t r i a l 
rock ra t io of 3-a, and low sbi~ coapared to 
aaay oxidised aoaaaciae sediaentary rocks that 
c h a r a c t e r i s t i c a l l y h«v< rat ios of sore than f. 
The low sraaioa contes t sad the low Th/3 
r a t i o found ia the Tertiary sediaentary rocks 
of the Cook Inlet area aay indicate that 
geocheeieal conditions h*fe not been favorable 
for the foraation of epigenet ic aranisa 
depos i t s , bat i t i s i s p o r u n t to note that the 
s tap le* co l l ec ted and analyzed for t h i s report 
say not adequately repreaent the large asoant 
of potent ia l host rocks. (JHT| 

23 
<a22> 

<«2«> 
Beacaa, " . a . , aad a . Bceyaesteya, Br i t i sh 
Calash i* research 

Eicrobio log ica l l e ech ing of Braaias. Bev Sexico 
Sta te Bareaa of Biaes aad B i a e n l Besoerces 
Circelar I ' • ; Selected Papers free 1970 Braalwa 
S y a e e s i » a t Socorro, Be» s e x i c o , P.J. Boaaa .tad 
B.S. Baker, J r . . Coep i l er s , (pp. 5 5 - e l ) , CI pp. 
t«*7 l | 

la the E l l i o t Lake area , ecaaiaa occers 
pr iaac i ly i a the a iaera l i red facas o f 
a r a s i a i t e aad b r a s a e r i t e . acid a tae waters 
coata ia ieg s i f a i f l e a s t l e v e l s of sa lab le 
araaisa were deteraiaed t o a l so ccata ia the 
i roa- aad s - i l f i d e - e x i d i z i s g bacter ia , 
TBTOeaCIUBS FSBBOOXIBaBS. The predoctioa 
ra tes f e e the a i e * were c y c l i c dee t o the 
bacter ia l leecbiag beiag favored by the 
e e i s t s r e - l e d e a a i r e f saeeer aad iah ib i ted by 
the l e s s e f ao i s tare d ar i se the v ia ter eoaths . 
The eahaaceeeat e f b a c t e r i a l a c t i v i t y was 
deteraiaed t o be proaoted by a i c r o b i o l o e i c a l 
oxidat ioa e f f e rrees i roa aad p y r i t e . Eaergy 
released, dexiag t h e s e oxidat iea s t e p s i s ased 
for Breath by t h e bacter ia* . The l eachiae 
area shoaid be daap, with!a the pB range of 2 
t o 3 , edegeate ly v e a t i l a t e d , phosphate aad 
aeaeaies s s i f a t e ava i lab le t c the bacter ia , 
aad the tesperatere at aboat 35 degrees c . 
Predectioa ea t h e coeaarc ia l s c a l e rboeld be 
increased •here s t a p e s aeet these 
rega ireaeats . (PIS) 
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<«25> 
SI Sfcazly, E . S . , «.*-T- SI Razek, aad X-R- Zaycd. 
RM I t o a i c Energy S s t a b l l s t a e e t , Cairo , United 
Arab Sepeblic 

Leaching Experiments oa Rraaifaroes S t a l e s and 
Sas4s tones fcoa Qatraai, wester t Resort, Baited 
Irak- SepeMlc- ( W " l 

Tk* Qatrasi araaiCccaas sha les are 
characterize* ay tke presence o f c l a y s , 
part icularly a o a t o e c i l l e a i t c assoc ia ted with 
dolooi te aad c t l c i u , gypsaa. be vat i c e a a* 
goe tk i te , fcasic organic nat ter , f u r t t sand, 
nat ive s l a f s r , soaa fe ldspars a l t ered to 
R c i d t t , so labl* s a l t s aad other minor 
a i e r e l s , a l l ia var iable aaosats . Leaching 
experiments were carried oat on a shale aitk a 
araaiaa coateat of 2*0 ppa. Physical methods' 
of concentration, iac l s i img s i e v i n g , magnetic 
separation, heavy-Iigaid separat ion, tab l ing , 
and f l o t a t i o a fa i l ed t c sake f rac t ious aitk a 
higher vcaaiaa coatemt tkam the o r i g i n a l 
skate . Birect a l k a l i s * leaching "as aot 
preaisiag owing t o the kigk cossaspt ioe of 
s ed ia s carfcoaate da* t c the presence of gypsom 
cad o c f a e i c aa t t er : a l s o araaisa ex trac t ion 
i s aot poss ib le i a t h i s median, aad sod ic 
decoapositioB was aot feasible a s s t o the 
decoapositioB of scaa iaa . I t i t s foeed that 
the recovery of a r a a i s s coaU fee e f fei tea 
tkrosgn aetkyl a lcohol p r e c i p i t a t i o c c i 
arns i s* a s s sadism s a l fa te , r ed i s so lv i eg i t a 
aiaiaaa of vater followed by sodic 
decomposition a i th s o l a . Direct ac id l e a c t i s g 
• a s not proais i sg tecaase of the high acid 
coasaact ios caased by the aaaedaace of 
c i cboaates aad the presence of organic a a t t e r . 
The acid process aas i v roved by roast leg 
followed by s lakiag tad tbea leacki- .} a i th 
s s l f a r i c ac id «ad a l t i a a t e l y recovering 
araaia* by aniae-exchasge res ia I"! *!>9. The 
red tarragiaeoas saadstoae of Oaa'rasi i s 
coBst i tated of gaartz a c l a i th heaatite and 
goe tk i te associated aith a s a a l l aacjat of 
dolomite. Experiaests carried oat oa a 
saadstoae containing 2ft> ppe araaiaa indicated 
that araaisa leackicg i s c a i s l y connected »itk 
the d i s s o l a t i o a of the irot ox ides . 
Hydrochloric acid aas foaad to be the fcest 
acid foe leaching, vfcile t i e addit ion of as 
oxidant fSaOZl »as aecersary for the process. 
(Mtk) (MT> 

<»2<> 
r icher , J , l . , Sio algoa Bines Lia i ted , lesearch 
»ad Bevelopaeat Departeeat, s lning Div i s ion , 
E l l i o t Lake, Ontario, Caaada 

Bacter ia l Leach lag of E l l i o t Lake oraaioa Or*. 
Caaadiaa Biaiag aad a e t a l l a r g i c e l « a l l e t i e 
S9 | t*9 ) ;5a«-5«2 . ( 1 H ( , October) 

The sraalaa a iaes i s the nlgoaa Di s t r i c t ia 
the area o f E l l i o t Lake, Ontario, coata ia or* 
of tk* pebble congloserate type . The araaisa 
miaeraHzat ioe , aloag vitk a t o a pareeat 
s e l f id**, oecar U tfc* • a t r i a l a t f t r s t i t l a l to 
th* pekbles. la 1959, i t was foaad that tke 
oil of tka a ia* waters ia sea* of the a i a e s aas 
decreasing aad bacoaiag nor* ac id i c witb t i e * . 
a s th* pi of tke waters became eoce a c i d i c , 
tk* araaiaa coatoat of tk* waters iaeraas*d. 
Tk* general tread was that tk* pR of tk* ein* 
• a t a r s roald slowly decrease to aboat a.5 oter 
• period of • to a years . Tke decrease ia pf 
•a>el« tkaa drop anddanly to aboat 2 .5 ia a 
• a t t * r of aoatha. In 1961, a research prograa 
was bags* t o detareine th* caaae of th* 
iacreased a c i d i t y o f the a ia* wat«rs, «»d i t 
• • • foaad that the bactarlaa, TRIOHCIU.QS 
PEEIOOXIDIRS, was t h * eaaae of tk* decrease la 
p*. TBlOMCTLLOJ PERROOIIDIVS ka* tk* 
property of producing ferric iron, which 

cassed the s i a * aaters t o bacaaa e x i d i z i a g , 
a l lowie* t k t keaCTrleat ecaaiea t o ke »zldized 
aad thereby aekiag a t coaple te ly s o l e b l e i a 
the sa l f a c i e ac id which i s focaed fcoa the 
cecctios, b**.wea* the e z i d i z i a g a i e e water aad 
the sal f i d e s precast i a the ore. la k e g e s t , 
ia»«, fo l lowiag tke skat does of Sio ftlgoe 
Rises Lia i ted coaveat ioaa l aiaiag aa l a i l l i a g 
systea a t tk* s l l l i k e a a i a e , a research 
proexas was begwa t o eaa iaate tk* p r a c t i c a l i t y 
of l eackiae araeiaa wia bac ter ia l a e t i o a . t 
s e r i e s *>f d r i l l h o l e s s e c * directed tkraagh 
tfc* part iag wall of tke l i l U k e a • ! = • aad the 
lecBOC B i s * , akick had b*ea pcevioasly skat 
dewa. Tka bac ter ia l a c t i v i t y i s tke a i a e s 
r e s e l t e d i a a c o a t i a g of bas ic f e r r i c se lphete 
oa tk* cocks; i s tk* a ia* . Sigh pressac* hoses 
war* ased t o ceas** the ^Mtiag aad free the 
so lable eraaiwa. httr.c easkisg tk* s t a p e s , a 
** poaad bag of becteriwa a e t r i e a t fcaowa as *C 
•as spread oa tk* s t e p * f l o o r , a f t e r Wo 
days, tk* « a a t r i e a t was feead t o g ive am W 
perceet V30* e x t r a c t i s * r a t * coopered t o • 66 
percast ra t* who* a* aatriaai. was ased. Tk* 
aatr iea t was spread at •boat 3 grams per 
sgaarc foot *f s t o p * f loor area, aver • 
period o f 1 year , 1 2 7 , t M foeeds of s r a a i a s 
were recovered fc*s tb* eadergroead weckimgs 
of the s i l l i k e e mime by th* as* o f bac ter ia l 
l eachiag . Tk* o v e r - a l l grad* of tk* water 
beiag peaped t o tke sarface was 9.135 g / 1 . or 
1.35 poaads per »0w0 g a l l e c s of water treated. 
Bwxiag the o p e r a t i o a , i t aas discovered that 
the bee tcr i e s cega ires a t l e a s t a teaacratare 
of i s degrees C t o oktaim good r e s a l t s . 
Dariag tke v ia tor ef 1960-65, the aadcrgroaad 
rock temperatares ia parts of tb* • i l l l k e a 
• i a e dropped t o 1* degrees C aad t h i s decrease 
ia tcaperatare cedaced bacter ia l act{Tity by 
30 t o aa percent shea ceapared to »he saaaer 
a c t i v i t y . (JET) 

<a?»> 
George, B . I . , amd J .C. Boss, Salt Lake c i t y 
Eetallargy tesearch Ceater, s a l t tak* City , 0T 

lecovery of eraaiaa froa Iraaiaa aiae Eaters aad 
Copper Ore Leacbiag Solatioms. Proc«ssiag of 
Lov-Grade araaiaa Ores, ProcMdiags of a Panel , 
U e m u , Jam* 27 - Ja ly 1, 1*66. Iateraat ioaal 
I t o a i c Energy agency, Vienna, (pp, 227-23*1, 2*7 
pp. (1*67i 

Raters paaped froa araaiaa aiae* ia Raw aexica 
are processed by i o * axchaage t o recover 
aranian. Prod act ion i s approxiaately 200 lb 
RMS/day fro* waters coataia iag 5 too 15 ppa 
0300. l e c o v e r l c s ramg* f r o s RO t o 90 percent. 
Processlag plants ar* describe*. Craniaa has 
been foaad i a th* s o l a t f o a s r e s e l t i a g fros the 
leaching of c^pper-beariag wast* rock at aost 
of tk* sajor copper a iaes i a tfc* western 
Rnited S t a t e s . Tfcas* s o l a t i o a s , vfcick ar* 
processed oa a very lata* s e a l * for recovery 
of copper, coata ia 2 t o 12 ppa 0J0R. 
C*rr**tly, aranias i s not being racov*r*d, bat 
a potent ia l prodactioa of ap t o 6000 l b 
O308/day i s iadicatad. ion excaaag* • * • 
solvent ex tract ioa research stadi** at* 
described. (»ath) 
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<»29> 
crack. F.a-, Tte Calacaa* C t q e n t i N . Paavat. CO 
•as Saadataoi •rasdaa bapaeit ia the Battle 
Striae. Peraatiee. U t t teliitrCtMi aeaataia 
area, Sweetwater Caeaty. "Toaiaa. ayeaiae. 
saadsteee, l . l . assart (CdL), Preceediaes *C the 
22th Field Caarereace, M l * . *veaia* Ceelaeical 
hsaciatiee, Caspar, 9T, « p . 9-121, 292 pp. 
t*979| 

Ia 19S9 the Colorado Cerpecatiee aaaartaak a 
d r i l l i ee project af araaiaa leases aad claias 
ceverien 25,999 acres ia the teat 
Soldier-Creea Beaataia araa, Sweetwater 
Ceeaty, Calacaaa. I s a resa l t , araaiaa aas 
dissevered i a t h * laaar part. at" taa Battle 
Spriaa reraetlae, a Tertiary aa i t ceasCstiae. 
of aaaistaaa, ceealeeaiate Bad shale. The 
0M.ettem* af t h * las*. SaUiar araaiaa deposit 
is i a l t i e U y retake* t e the l i thefecies 
aavrlaaaaat elaa*. • * • W M t Sap paloedraiaaee; 
these deposits ware the* —paroasaly 
distribeted aad/ec earache! i a Chair praaaat 
pesitioBS. the s i te a f aiaeraliTetiee appears 
ta bat coatrellad by esttet iea, atratifcapar, 
sat stractare. 00*1 

<«29> 
Calaaa*, a. J . , eat S.T. Vfseeaa, 9SEP1, Office a t 
Baaiatfee Proareas, laskiaetea, K 

tadleectivity B i s t r i a a t i * * i a Phosphate Fredssts, 
9y-rr»dects, I f f l eea ts . s a l Bastes. 
0tP/CJP-T5-3; 32 pp. (1915, aaeestl 

Saaplas of phosphate ores, praiacts, 
by-pcedaets, e f f leea ts , sad aastas fcaa 
several aiaes, sat process phosphoric acid 
plants, aa* alactcic facaac* f a c i l i t i e s 
threaskeat taa seatkera 9S sera aaaiyzed Cor 
V, ta 22*, aad Ta. la 22C analyse* vara 
perferesd asiae taa l a eaaaatioa a*tked; 9 end 
Tfc vara detected h/p alfha spectroscopy after 
iaa exebaase eaaeaatratiaa and 
copcacipltatiea. Pais la ta froe viecida are 
presently available; aaa lysis of asrkatable 
rack shoved «2 pCi/9 I s 22a, *1 fCi/% 9 23a, 
1.9 pCi/f • 215, 91 pCi/« * 239, 2 pCi/« Tk 
227, 0.61 pCi/a Tk 229, 92.3 p t i / f Tk 239, and 
9.«t pCi/a Tk 232; slises contained 95, 92. 
2 .6, as, 2 .3 , 1.2, • • , aaa 1.9 p a / a , 
respectively; seed ta i l less kas 7.5 pt t /9 la 
226, S.2 pCi/W 9 239, 9.39 pCi/« 9 235, aad 
5.3 pCi/9 9 239. bpprexiaately 60 pereeet of 
tka act iv i ty extract** i a PlorUa pkospbete 
eiaiaa; reealss as vasts prodticts after 
beaeficiatiea; reaeval of saspeaded solids 
fraa tka heavy s i iaa before off leant discharge 
renoves 92-99.9 parcoat of tke te i * tka 
sl iass. aselyse* of eff leasts froe seven Bine 
aad kaseficlatloa plaats foaad ao la 22* 
disckaree ereater tka* 2.0 p c i / l , la sat 
process pkospkoric acid prodectiaa aost of tke 
•a 229 raaalas sitk tka pkoapkofypsaa 
fcT-pradact, wklle east of the 9 aad each of 
tka tk eater solat ia* aad are traasfarrad to 
tka phosphoric acid protect, Lisa 
aeatrslisetica of af flseats vas foaad to be 
vary ef fect i fe ia raaoviaa la 229, 9, aad Tk 
230. I» the electr ic fersece process, aost of 
tka la 229 is rataiaed ia tke caleiaa si l icate 
•1*« ; tk is aay sot be tree of other 
radioaeclides, sack as Po 210, that aay be 

volat i l ized ia taa faraace. fac 
a asseesiae tka peteatial iapect o f 
slae, br-piadacts i s recaaatadad. 

taa radiaactieity caaceatra t iers ia xas 
aetecials, prodacts, aastas, br-pcodacts. aad 
erflaaats detailed i a tk is paper saeeld aaabU 
addltioaal sack ta aadal aiaratioe patkaays of 
thasa raUeaacliees ia tka aaairaaaaat aad to 
estiaata iadi* ideal aad overall papalatiaa 
iapacts. 

<«39> 
•atkaeay, L.t. eaaleeical Server, 

latarpcetatiae af 9raaiea Ceateat of ccoaad later 
i s aest-Ceatral Kaasa*. 9S» CircsUr 753; Skoct 
rapacs af tka 9S Ceelee kcal Sarvey 
9raaiea-Tkariea Syapasisa, 1977, j . k . Caapball 
f W - 1 . C»»> «S-««|, 75 pp. f»977| 

The araaiaa ceateat af eroaad eater callacted 
fraa 239 paapiaa i r ra fa t iaa veils ess 
detasaiaed by X-ray rXaeresseace. Craead 
•atar Craa these se l ls sas derived free f 1 | 
tka Oesllala raraatioa r ter t ia ry ) , |2» 
•adiffereatiatad Tertiary foaaUala) aad 
Qeatereary sesseaces, aad |3 | Osateraary 
a l l sv ia l sediaeats aleaf tka Irkaasas l iver ia 
tk * west-ceatral area af Kaasas. The bedrock 
fbcaattees fraa aertk t a saetk (Pierre Shale 
to Bakota Saadsteeel iacreas* is aac Cros late 
to Early Cretaceoe*. The eater table slopes 
reeioeally fraa vest ta east, aad tke eater 
varies Iraa as alkalise eartk-kicarbaaate type 
t a as alkalies esrtb-sslfste type. Vraaiaa 
caaocatratiaas raaaed free 2-172 ppb, e i tk a 
eeaa af 19 pah. Tke sraal dUt r ib * t i»a of 
eaters vitfc araaisa levels above 24 ppb vas 
closely related to a sortb-soatk-treadite 
topeerapkic atpressies (Scott-risaey 
deprassio* aad Scott sasia) that is also 
reflected ia bedrock coat>ers, aad to port lots 
af tke Irkaasas l iver valley. These areas 
coetait salise soils aad shallow vatec tables, 
aad ssaally exkikit salf«te-type aroead vatec 
aad higher tota l dissolved solids costeat. la 
tke Scott fcssia area the aieker tota l 
dissolved solids level ia the aroead eater 
appears to be related to leachUa of solsble 
salts froa tke soils la tke basis araa. later 
f ro* tke saady areas sosth of the irfcsasav 
l iver exhibits loo ereeies levels. Several 
sajoc cheaical species aad tke total dissolved 
solids ia tke arooad eater skov a positive 
correlation vitfc era else, vkicb s*9*«st tke 
hiaher araaiea valors observe] asy resalt froa 
an iacreased salt loadiaa of soils <ad arossd 
water ia areas of shallow water tables. 
Correctloa for coaaoa correlation with tota l 
dissolved solids is Covad to redac* oreatly 
the eeeber of varicbles exkibitlaa « 
* i « * i f i c«a t correlatios with araaiaa (Si32, T, 
Sr, aad da). I Caspariso* of iraaiae eostant 
with tota l dissolved solids seeoested that 
eater froa the Scott basis, s»a* of tke aplaai 
draiaaae areas, aaa the sortkera fcslf of tk * 
Scott-riaaey depressioa ext lbl t a fclaber 
sraaias-to-total-dissolvad-solids rat io than 
eater froa the soathera half of the depression 
sad the e l l s r i i a of the hrkaasas l iver valley. 
This eoaparisoa also saaaest that eaters 
bavins two differeat eoaposltlons, both with 
relat ively kiah areaiae contents, exist i» the 
• r e t . The relat ively hleh ataaiss content of 
aroand water froa this area aaaaesied that a 
regional anoaaly exists for the •aalfer and 
related aysteaa in the Oaallala. Seek an 
anoaaly aay resalt froa leachtna and 
dissolatioa of volcanic ask f»«nd in the 
ftfallola that contaias aboat 6 ppa araniaa. 
(JIT) 
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<s3l> 
Cevslip, B.L., C e . - e l l er . P.B. levy, ass J .3 . 
Sesaalt* Breekhavas Satieael Laboratory, Bptee.. 
BTf Pew Sexico state Bares* of Bises aad aineral 
Beaostcos. Socorca, as 
TheraoleaiBesceace of Braeiaa sect Backs ia 
ftsbcesie Lake Ire*. «»PC Valletta 03(B) :M9. 
(!•»*. Bpril) 

Sxposate to rsdiatioa deriss the forastiea or 
redistribetioa of araaiaa oca deposits i s 
expected to affect the thersolaaiBesceace (TLI 
properties *C the host rack. rv>r exaaple, Tt 
seassreaeats oa staples fro* a traverse of a 
Byoaise roll-type deposit display tke 
felloeiao iBte*sity-versBS-dist*sce pattera. 
Stcrtiaf fro*, bacrea oxidised erased the 
iateasity iacreases exeaasUy wit* decreasiBs; 
distaace to ore, i s extreaely hie* i s are, aad 
traps abcsptly wit* distaace la redoied eroesd 
to a level ssbstastially belav that ia 
oxidized exeead. TU* pattern i s ia accord 
witk carreat hypotheses caacentiaf tk« eeaesis 
*t th is type of deposit. BeasBceaeats of bet* 
sateral asd artificial. TL a*4a oa esertz 
separates free d r i l l cores aad saaples 
collected saderexesad ia tke ftaferesia take 
area, becaase of tke isteasity aad stractere 
of their respective floe carves, perait 
discrfaiaatioa eseas; axidized sresad, redaced 
ereead, aaa eiaeralixed areas. Ia adsitioa, 
staples Croa oxidised aroead skew TL 
{eteasit les as? elow-carve ckaracteristics 
that kare area correlated with stractaral 
featates tkat coatrollcd the redistrifceties of 
ore. kltnoaefc tke data skov soac stat ist ical 
variatioa, tae eeservl 
isteBSity-verses-distaace pattera kas bees 
observe! i t aaay cases. HI carnal ly 
available resslts saayest tkat Tl caa be 
develcped iato a viable tool for araaiaa 
ezplotatioa. 

<»S2> 
fteide, S.I . , '-- Pasckke, E. Baeeser, aed S. Bali, 
teraforck^aasaalafe Jalick SaM, Jelick, Geraaay 
s*trix of Caltivable Rotates of Siaale - celled 
•tees i l s se tad Process fee Oetaiaise Braaies by 
tkis Setrix. OBSL-tr-e22«; 2 pp.; Ocreaa rederal 
lepeblic Pateat BT-2J-»5-W«-H. |t*75: 

ft teekelfse i s proposed for tke extraction of 
araaiaa f roe seavater ry wattled eaieelislar 
areas aleae. Tke eatssts are foreed by 
irradiation oreea aiaae vi»k ebeet SO ks of 
x-rays and csltariaa tkea oa a astrieat 
sabstrate esricked ia o. "arviviaa colonies 
are csltivated farther ia -»• sssal way, end 
strains particelarly sal ted to B-eariekseat 
are selected, ft aassiva caltare i s placed in 
a f i l ter cafe vitk at la«st two n i l s a»de of 
sieves perseable to seavater bat sot to tke 
aloae. Tkis f i l ter cast say be placed so tkst 
water i s swept tbro«ah i t by t idsl actio*, 
• itk «a s i s a l ce l l s i s e of 50-100 a aad a 
sieve nore size sack tkat total 
cress-sectional atea of the aatrix i s 100 
sasare a l ia , a flow rate of I0(t»'» toas of 
sea voter per day skosid be attainable. 0 i s 
reaoved free tke aatrix by tribatyl phosphate 
extraction. fUTR) 

«31> 
Ril l , J . t . , Texas Railroad Coaaission, ftastia, TI 
Responsibilities of Texas Railroad Coseistlon for 
Oraalaa Yiniaa Parsvaat to 5srfaee Kiaiae ind 
»e^l'«atioa ict of 1«7S, »»fc tal lvt ia 
63(1) :««6. (1979, March) 

was eaacted oa Jase 21, 19TS, with that 
expressed latest of leaajlatiae the sacface 
aiaiaf of caal aad araaiaa asd ac t iv i t i e s 
associated with a serf ace aiaiaf operatioa. 
The Bailroad Coaaisstoa of Texas has certaia 
respwasiblities parsaiat to this leaislatioa, 
althoaeh sea* types of act iv i t ies are sot 
affected by this h i . Hath) 

<*3«> 
•wave. • - • - . 
Statioa, TX Texas 1 ( 1 Baiversity. Colleae 

Braaiaa Beposits of Texas Calf Coastal Plaia -
Tress, Exploretiea. aad Predactioa. UPC 
Belletia *3(3}:«7». (1919, Barea} 

BtaaisB i s the Texas Self coastal plate ocOrs 
priaarily ia taw types of deposits: fIf i s 
saadstoee-type deposits of Coliad, Ookville, 
Catakeela, rrio, aad apper Jactsaa, aad |21 i s 
Tertiary Bjlcox, Tafaa-'atl lea, aad sppar 
Jkictxea l i ea i t e . Total pateatial resaerces aC 
araaiaa ia the coastal plaia have feeea 
estiaated to b« ahoet «.2S at l l iea teas , 
raakias third i s the Baited States, ftealyses 
of several thossaad sasplas free, the coastal 
plaia shoe the folloviee resales. fT{. Ia 
the saadstoaje-type deposits, araaias i s Both 
rol l type aad aoeroll type. Bast araeiea 
coaceat rates are i s redaced ores. Braeiaa i s 
closely associated with (at l i sa i te or 
dissesiaated orsaaic aatter, (b) clays, 
particslarly s sec t i t e , W zeal i tes , 
particaiarly with c l iaopt i loUte , aad (d> 
carboaate racks aad calcite . Braaiea aiaerals 
preseat are araaiaite, caff iai te , caraotite. 
ftdsorptioa of araaiaa by clays I* tersely 
depeadeat «a pB. (Z). Ia l i a s i t e , the 
coaceatratioa of sraaiaa decreases with 
oeolesic ase. Braaiaa i s feaeraily 
cosceatrated at tke costacts >f l i f s i t e seaas 
• i tk saadstoaes or s te les rather that ie tke 
aiddle of the seas. Becovery of araaiaa has 
bees either by serf ace or ia-s i ta aiaiee. 
Bovever, developaest of ia-sita leachiaf has 
saiaed aes ispetas becaase of the eaiaae 
sitaetioa of sosth Texas araaiae deposits. 
Peewit* of laboratory tests show that 
hydrochloric acid i s the east effective 
solvest to recover acaaiva fros either 
oxidized or redaced sasdstoae-type ore 
deposits, aad froa l ieaite wltboat the 
additioa of oxUeat pt.a., B232). (»»tk) 

<»3S> 
Kelly, T.T., B.t. Liak, aad M.t. Scaipper, 
Ceoh^roloey ftssftciates, l a c , ftlbafeareae, BB 
Effects of Braaiaa ftiaia* os Srosadvater ia 
cabrosia Lake ftrea. Bow Beiico. aaPC Bolletia 
«3(«):Ceo. (la-ra, ftprll) 

The principal ore-be arias zoae ia the (abrosia 
Lake area of the sraats ataaias district i s 
the Best ester Caayoa Besber of the (orrises 
recsotie* ut Jarsssic ate. This i s also ose 
of the aa]or srtesiaa aaaiferr ia the reeloa, 
Siaaificaat decliaes ia the potextioeetrlc 
head vitala tke afalter have bee* recorded, 
and dieital sodaliaa sbovs that deelises say 
locally approach 3,000 ft (MO a) ia tke 
v ic i s i ty of a aine. Loss of potest least r»~ 
head in the Bestsater Cssyon Besber has 
resalted ia tke iaterforaational *iqrttion of 
froaadsatec alons faslt xo*es froa overlyiae 
aqaifers of Cretscooos «ee. fbis kas resalted 
i s local deterioratica i* chesieal qsality of 
the aroandvster. (lath) 

the Texas Ssrfsce Bi*i*a and Peel«aation let 
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»r» <B3o> 

Keasedy, B-R-, htaaic Energy Coeaissioo, 

Recovery of Brana.ee fraa los-ccaee SnosstoBe Ores 
u i ttespeete Back. Ptocessins of le*-Crese 
Braeies BIBS, Fi^acaaiiaas of • Panel, Vieaaa, 
Jaa* » - Jaly 1, 19M. IBteraatioeal atosic 
BNCft Beeacy. vlenaa. (pp. 21C-22C). 2M pp. 

reaaercial-scele experieace i» the Baited 
States i s the recovery of araniaa free 
lev-exade sesrees i s discassed. That aajority 
a* the araaiaa recovery operatises have bees 
coadected by operators of araaiaa Bi l l s as as 
alteraotivo to process lag aorasl-grsde ocas. 
The eperatiees aare generally been l iaited to 
the creeteast of lev-grade eaterial* generated 
ia that coarse of aiaiaa Berael-gcade arcs. la 

. save ciccaostaacas sack aeterials caa be 
treated! by siepllfie*' rrocvSBre* as aa 
attractive seerce of addition 1 preeectioa. 
The ezperieatce false* £a araaiaa recovery 
f caao phosphate rock I s treated ia saaa 
deta i l . Ike land pebble phosphate rock of 
caatral ttorida eaaeraXIy coatalas abeat 0.01 
to ».*2 parent 0300. Bail* ao acaaiaa i s 
beiag recovered froo t U * seerce at tfca 
pcaeeat t i o e , i t does represent, a sigaif icaat 
poteetlt l soarca of by-prodact ataxias 
peedectioa hecaaco of the large tosaages baiag 
aiaed. aatalfJVr) 

<or»> 
larsee, B.C.. Bareae of niaes, Taia Cities, in 
•caaiaa IB SIT* loach Hieing i s tho "sited 
Statas. Bsraaa of Biaes bforaatioa ciccalar 
9777; 68 pp. (MTT) 

• brood overviev o ' this relatively ae* alaiag 
technology i s given, sad the parpose of the 
report i s as a refareaea sesree for 
iaforaatioa oa IB SIT" leaching. 1 l i s t of IS 
SIR leechiag publications i s inclosed as vei l 
as eagiaaeriBg data tables for alaost a l l of 
che active pilot-scale aad coeeercial eranies 
I» SITV leechiag operators, Mdltioasl 
iaforoatioa i s gives that discssses the 
carreat Bareaa of Rises araaise IB SIT* 
leaching research profess. (JBT) 

this report coateias 259 references coscereiag IB 
SIT* leach aialae. 

Urson, B.C., Baca*a of Rises, Tvia Cities, RB 
gcaaUa la-Sits leach Hie is? - I Third 
•ltereative. MPS Ballet in 63C3) sS86. (1979, 
Batch) 

Cranio* i a - s i t s leach eiaing, *baa esed as a 
•ingle coeeercWl aleing act hod, represents a 
technologic brenkthrongh vith vhicb saay 
people are sot faailiar. In the last 5 years, 
plant-installed capacities for a ran la* ia-s i ta 
leach alaing have increased approximately 
12-fold, There are ao* at least seven *eatern 
states ahich have act iv i t ies of coso type 
regarding araaiaa ia - s i t s leachiaa. (loth) 

Upirov, I. P., state COBB it tea for the 
u t l l i u t i o a of »tonic feeagy, Roscov, OSSR 
Badergroasd leaching - * lethod for the rceaoaic 
Extraction of Oraalae fros Lov-Ocada Ores. 
Processiaa of lov-ocade Oraaioe ore*, Ptoceejiaas 
of a faael, Henna, Jane 27 - Jalr 1, 19*6. 
nternacioaal i toelc Rnerey (fency, rieaaa, (pp. 

21«-215|. 2»7 pp. |M«7| 
The aathod of aaderacoaad leaching of araaiaa 
ores has a saaber of advaataees over 
extractioa folloaod by processing of the ores 
ia factories. It has bees stalled ia tvo 
types of deposits, occarria? ia rock easses 
aad sandy shales. Research techniques acre 
aorked oat accocdiagly Cor the leach ia.<j of 
araaiaa free large-grained ore (-200 ao| and 
free layers ia Bataral stratification. 
Special eoaels sere coastracted per Bitting the 
siealatioa of aadergroaad leachiag conditions. 
The recalls obtained vete checked in field 
conditions aa esperiaeatai plots aad 
experiBCBtel endergroan* blocks. Th? 
iavestigatioas desoastrated the practicability 
of the process of aadecgroaad leaching of 
araaiaa tree certaia ores aad aade i t possible 
to eork oat floe-sheets asd roetiaes for aa 
iadastrial process, iaforaatioa aboet which is 

- gives ia the paper- (hath) 

Rashbit, 0-S. , Bcstera asclear lac . , 
Betallargical aad Cheaical Bepartaeat, Jeffrey 
City, BI 

Reap Leeching of LOB erode Beanies 3re. aining 
Congress Joaraal 50(12) :50-SS. (196«, Beceaber) 

Two basic heap leachiag aethods are esed by 
Bested: Bscleac, Incorporated for extracting 
araaiaa froa lo* grade ores. They are 
referred to as conventional (straight 
gravitntioaal coaa-flov throagh an opea pile) 
aad percolation (coatroiled flov, both apvard 
aad doeasard, throagb a contained pretreated 
pile) leachiag. The convention*! heap 
leaching aethod consists of applying dilate 
sslfaric acid solatioas to open or exposed 
piles of lo* grade araniae ore, aad recovering 
the leach solations. U the Sas Ri l l s , the 
0308 recovery vas S9.2 percent. The 
percolation leachiag aethod involves leachiag 
crashed ore ia a taak specially coastracted 
for that parpose. This process has a 91.a 
percent recovery rate. Both leaching 
processes alio* the large aaoaats of vaste ore 
beiov the aiae cat-off grade to be 
ecoaoaically processed. (JRT) 

<»m> 
Rattbevs, D.C., tnacoada Coapany 
Rydreaetellargicsl dspects of Riaeral 
txploiation. Be* Bexico state Bare*a of Bines 
aid Riserai Resoarces Circalar 118; selected 
Papers froa 1970 Oraaiaa Syaposisa at Socorro, 
Be* Bexico, R.J. tosas aad D. B. Baker, Jr . , 
Coapilers, (pp. 1-2), 61 pp. (1971) 

HydroaetallergT say incorporate sack 
preparatioaal proeedores as boring into a 
aineral deposit for ia s i te leeching, blasting 
or ripping for heap le»chiag, crashing for vat 
leacbiag, aad grinding for agitation leaching. 
Oraniaa deposits deterained to be 
anecoBoaical to process sast be malyxed by 
hydroaetallargical processes. Exploration 
sast give dae eonsideratLoa to proposed aining 
set hods ia regard to selectivity and/or 
separation of the ores into aetailorgical 
intervals and provide asple sasple* for the 
aatallargist to blend and eoapoaite to 
siaolate potential n i l l feeds. (PRO) 

http://Brana.ee
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<»*2> 
B a y s i l l e s , J . B . , L L aUckols, sad B.C. S e i d e l , 
Bareav o f Biaos , Bashiagtaa, DC 

Extract iag acaaiaa fro* a Byoaiag Graaite. 
•areas o f Biaos Bcpoct of Iavast.i9aU.0as 8219; 15 
W- |WTI| 

a pos s ib l e fataca soarce of acaaiaa i s 
g r a n i t i c aatar ia l . zkc Bareme of Biaes , i a aa 
e f f o r t to explore tk« gaaetal leachiag 
c h a r a c t e r i s t i c s of sack poteat ia l r e s o s r e e s , 
leached saaples of ByoaiBg graa i te that 
coataiaed 0.06 t o 0 .12 poccaat 8308. 
Coaveatioaal acid leachiBg extracted 93 
percent of tba acaaiaa i a 18 hoars. Tkc 
aaoaat of required a c i d addit ioa vas SO t o 100 
pooads of B2S04 pec toa of o r e , aad tke 
oxidaat addit ioa vas 3 poaads of BaC103 pec 
toa of o c e . Tke a d d conseuption c o a t i a a e s 
a f t e r aaxiaaa eraniaa recovery kas beea 
reaebed; i b i s e f f e c t a ay coapl icate keap or in 
s i t e leaching v i th a c i d i c s o l a t i o a s . Soae 
var iat ion i a reageat reqaircaeats n s aoted 
betveea tke tao ore saaples . CoaveatiOBal 
carfcoaate leachiag v i t h strong s o l a t i o a s a t 85 
degrees C extracted 9« percent of the araniaa 
i a 2* boars. These grani t i c a a t e r i a l s a l s o 
shoved soae response t o d i l a t e carbonate 
s o l a t i o a s , aad tke r e s a l t s s sggest that tke 

- a a t e r i a l ear be chea ica l ly aaendable t o beep 
' or in s i t e leaching with d i l a t e carbonate 

s o l a t i o n s . (lath) (JUT) 

<»»3> 
ScCreedy, B .B. , T.r. Barrison, aad B.a. Co*, 
Caaada Oepartaeat of Energy, Bines and Besoarces, 
Blaes Branch, Extraction Betallargy Div i s ion , 
Ottawa, Oatario, Canada 

I Proposed Method, Using Bacteria, foe the 
CODtiaaoas teaching of a (Iranian Ore. Canadian 
Rising and Setal lurgicaL Bullet in 
62 (682): 135-1*0. (1969, February) 

t sea i -cont inaoas bench-scale, 
coaatercnrreat-decaBtatioa s y s t e a , in vhick 
the oce v«s sored cosntercurrently t o the flow 
of leaching so lu t ion , vas ased t o conduct 
ac id- leaching t e s t s on araniaa ore with the 
aid of bacterid. The net hod, vbich involved a 
low degree o f ag i ta t ion , vas success fu l ly 
applied t o extract oraniae in pract ica l 
aaoants aad at pract ica l ra tes . The a c i d i t y 
of the leaching solut ion vas the aain variable 
invest igated in the bench sca le t e s t s dane in 
the Bine* Branch, over 90 percent of the 
araniaa s a s extracted in a s i x - s t a g e s v s t e a . 
The r e s o l t s saggest that th i s technique could 
be applied in the u t i l i z a t i o n of bacterial 
oxidation and leaching a s a aethod for 
t reat ing E l l i o t Lake araniaa ore . (lath) 

l e c t i o , J . B . , Jr . USCS, He*ton, f l 

flonazlte Placers in the Southeastern Atlantic 
S t a t e s , 0S5S Bullet in 1393; *1 pp. (197$) 

Placer a ining for sonazi te in north and South 
Carolina daring the periods 1M7-1°11 and 
1919-1917 vas done on s a s l l deposi ts in the 
hvidwaters of streans that drained 
aonazi te - tea ring rocks . Exploration vas 
undertaken in 1951-195* by the 0SGS and the 05 
Bureau of nines vith the object ive of finding 
larger ore bodies of su i tab le gradt dovnstreaa 
that would warrant large-sca le aining. Such 
depos i t s have not been foand and the 
explanation for the lack of deposits i s that a 
high percentage of a l luv ia l nonazite aoves 
continuously downstreaa ooiess i t can ba held 
in the i n t e r s t i c e s of gravel beds. Because 

weathering of aost coaaoa c r y s t a l l i n e rocks i a 
thai Southeast geaera l ly y i e l d s oa ly saad, 
s i l t , and c lay , a 11avial sed iaents contain 
oaly spars* gravel d e p o s i t s . The part of tke 
Coastal H a i a aost l i k e l y t o have d e t r i t a l 
Boaasite froa the b o l t s of eonasite-bearing 
c r y s t a l l i s e cocks i a tke Piedeoat l i e i a tke 
s t a t e o f v i rg iBia , l o r t a Cacoliaa, South 
Caroliaa, Ceocgia, aad Florida. The 
fbcBBtioes of tka Coastal Plaia raagt ia age 
fcoa Cretaceoas to Bolocene. D i s t i a c t 
P le i s toceae terraces ace present. Tke 
occmrreace of Boaaxite i a the sediaeatary 
focaat ioas of t k e co a s ta l Flaia i a ecoaoaic 
g e a a t i t l e s i s coasidered aalifcely, bat 
recoaccBtratioas of sack depos i t s by l o c a l 
s tceaas aay y i e l d vorkable placer d e p o s i t s , a 
f l a v i a l deposit i a aikea Coaaty, S.C. i s c i ted 
aad described a s an ezaaple o f t h i s process. 
P le i s toceac t e r r a c e s , vkose apper l i e i t s aark 
aacieat shore l ines kave beea correlated v i th 
several i a t e r g l a c i a t i o a s of the P le i s toceae 
Bpocb, aad coad i t ioas of veatheriag, eros ion, 
tcaaspoctat ioa , aad deposi t ioa of tkese 
s e d i s e a t s sere sore favorable foe tke 
accusal etio*. of heavy Biaerals thaa i s 
Eolocea* t i e e . Becaese o f t h i s , the lacges t 
voleae o f heavy a i a e c a l s s i l l be foaad in 
terrace d e p o s i t s , rather tbaa aloag pceseat 
beaches. Bonazite i s a l s o geaeral ly 
d i s tr ibuted in a l l the l i t t o r a l depos i t s of 
Florida, bat tke content i s too l ev t o produce 
aonazite p l a c e r s . Placers of i l a e a i t e , 
r e t i l e , and z ircoa , however, are a ined, and at 
two of tke foar operating plants , aonazite i s 
produced as a by-prodact. (JBT) 

<M5> 
Belsoa-Boore, J . L . , D.B. C o l l i n s , and A.I . 
Borabaker, Colorado Seo log ica l Survey, Denver, CO 

Badioactive Bineral Occurrences of Colorado and 
Bibliograpky. Colorado Geological Survey 
Bul le t in «0; CJBX-S(79) ; 105* pp. (1978) 

The two-part report provides aad e s s e n t i a l l y 
cosp le te l is t ing; of radioact ive occurrences in 
Colorado, vith a coapreheasive bibliography 
and bibl iographic cross- indexes . Part I l i s t s 
approxiaately 3000 known radioact ive 
occurrences v i tb the ir locat ions and brief 
accoants of the geology, aineralogy, 
rad ioact iv i ty , host rock, production data, and 
sosrea of data for each. The occurrences are 
c l a s s i f i e d by host rocks and plotted on ITSGS 1 
degree x 2 degree topographic guadrangle asps 
v l tb a spec ia l 1:100,000-scale base asp for 
the uravan ainecal b e l t . Part 2 contains the 
bibliography of approxiaately 2500 c i t a t i o n s 
on radioactive alaeral occurrences in the 
s t a t e , v i t a cross- indexes by coaaty, host 
rock, and the s p e c i a l ca tegor ies of "front 
Range", "Colorado Plateau", and "thorlua". 
The tern "occurrence" a s ased in t h i s report 
i s defined as any s i t e where the concentration 
of oraniua or tborisa i s a t l e a s t 0.01 percent 
of vhere the range of rad ioact iv i ty i s greater 
than tv i ce the background rad ioac t iv i ty , a l l 
c i t a t i o n s and occurrence data are stored on 
coepoter d i s k e t t e s for easy r e t r i e v a l , 
correct ion , and updating. The OS seo log i ca l 
Survey and the OS Depsrtaent of Energy 
provided the largest voluaes of both 
bibl iographic and occurrence data, additional 
source* included private aining and 
exploration coapanies working In Colorado, 
State agencies , and rat ions published and 
unpublished reports , (Auth) (PAG) 
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malias inosTtT 

Bless, i . e . , and CJ. Pope, Sew Bexieo Xnstitnte 
ot* Bining and technology, Soucro, BR 
application of SolotiOB-Binersl Egailibrinn 
Chemistry to Solatioa (lining of 3taninn ores. 
11P6 Balletia 63(B) :C93. (1979. Iprii) 

todera Bethods of solatios nining are 
typically acconpsna.ed ty gains aad losses of 
nass via reagent coBsnaption by rock-forsing 
aiaerals aad snbsegaent clny-Bineral 
tarnation, a syntonic approach to alleviation 
of sack pcoblens involves the application of 
leach solntioas vhich are in egnilibriaa with 
the host rock alaerals bet in disegallibriaa 
vith the ore-foraisg ninarals. This steady 
state can be achieved by solntion conposition 
adjasteeats Athia the systeas 
K2O-al2O3-SiO2-n20 and Bn20-hl203-Si02-B20-
Braaias ores fro* the (casts niaeral belt of 
Bev Bexico containing 0.15 to 1.0 percent B30S 
were collected for investigation. Snail-scale 
(less than or egaal to 1 kg) colons leachiag 
experiaests have been connected to cooper* 
resslts of conventional leachiag systesntics 
with those obtained vith eolations in 
egvilibrinn vith the aatrix ninerals. 
application of these principles v i l l have 
considerable bearing on fatare in-sitn 
leaching of eraaiaa ores, (hath) 

<»»7> 
Betledge, C., Byosiag Biaeral Corporation, 
Lakevood, CO 
iB'Sita OraBian solatioa Biaing - Bnviroaaental 
aad Licensing legalatioas. UPC Balletia 
63(3):519. (19"^, aarch) 

Under cbaaging conditions, the strsctare of 
state or federal regulatory agencies, their 
resoarces sad aathority, and their people and 
how they fnactioa also are ssbject to changing 
responsibilities. Siailarly, a typical 
vigoroas aining corporation uti l izing nevly 
developing technology changes vith respect to 
i t s organization aad objectives, i t s eaployees 
and their attitade, pies the econonic 
principles and coapetition vhich notivate the 
coapany's aethod of operation. The 
interaction of the governnant agency a»4 the 
fira finds concoaitant changes in the oatcoae 
of thi divergent forces and deaands on each. 
Of particular iaportance arc the provisi<-ns of 
rales, regslations, and per a i t s produced vnder 
these circaastances, at veil as the company's 
responses to then, (lath) 

<»»8> 
Santos, B.S., «.B. Ball, aad P.C. veisner, BSGS, 
Denver, CO 
Bineral Resources of the San Pedro Parks 
wilderness and Vicinity, Sio Arriba and Sandoval 
Coanties, sew Herlco. OSCS Bulletin 13*5-C; 29 
pp. (1975) 

l study of the Ssn Pedro Parks wilderness was 
nade by the OSSS <.nd the OS Bureau of (lines 
fro* 1970 to 1972. Indodid in the study were 
investigations of aining claiw locations 
within and adjacent to the wilderness, 
investigations of the present statos of the 
Bineral industry i:. the general region, and a 
field evaluation of a l l knovn aining claias 

aad prospect workings. seeing the 1950*» nan 
early I960**, Beserees araaiaa c la ias were 
staked on the Catler Formation and yonag*r 
strata ndlncent to t%? wilderness. Two sanll 
shipeeats of aiaeralized rock were nade fros 
the Bil l nt Shtprock, sen Bexicc, bet no 
pnynent was aade for either shipoeat dee to 
the low grade of the rock. The ress l ts of the 
investigation into the ninecal resonrces of 
the San Pedro Packs Bilderness indicated that 
there are ao exploitable Biaeral deposits, 
foss i l fee l s , or $eotnecnal energy resoarces. 
(JBTl 

<*«9> 
Segier, P., Direction des Protections, e n , 
Chatilloo-Ser-Bngneex, France 
Becov«ry of Beanies i s Bine asters. Processing 
of lov-Crsde eraaiaa Ores, Proceedings of n 
Panel, Tiennn, Jane 27 - Jsly 1, MCe-
Iaternatioaal atonic Energy agency, Vienna, (pp. 
9c-100|, 2«7 pp. (19C7) 

In s brief introductory sscvey the aathor 
indicates the datn on vhich leaching was f irs t 
observed i s the CM sines aad l i s t s the sain 
factors aeressary for, or fnvonrable to, toe 
solabilizatioa of araniss in nines, 
information i s given on the varioes soarces of 
this type s t present identified i s Prance snd 
the nethods nsed to recover sraaies i s s ines 
Sitsated sear ore-coaceatratiea plssts . as 
explanation i s given for the as* of the 
calcine precipitation techaiese in connectioe 
• ith vs'.ers produced ia sines sot siteated 
aear ore-coaceatrstioa plastaC Bate are given 
on the resoles of laboratory tests carried ost 
on waters costainiBg sraaisB, together with a 
description of aa iadestrial-scale fac i l i ty 
bnilt in consegaeowe of these t e s t s . Details 
•re given of the s ta t i s t i ca l res*Its obtained. 
The aathor conclades by ostl iaisg the 
prograsBe which will be iaplesested in the 
aear fatare vith a vi^v to increasing the 
tonnage of ersBias prodoced by ia s i te 
leaching aad indicate! that the CEa eagieeers 
are very optiaist ic abost the prospects of 
this aev low-cost sethod of prodecing •raniva. 
(Hath) 

<»50> 
Tweeton, D.t , , and K. Ccacor, Boreas »f Sines, 
Twin Cit ies , B« 
Bell Constroction Inforeation for In Site Stasias 
Leaching. Bureau of Bines inforaatios Cirealsr 
8769; 19 pp. (1978| 

This publication describes present practices 
of aaking injection wells for in s i to vrsniss 
leaching. Casings, screens, dril l ing f la ids , 
coring, logging, ceaeating, and developing are 
discussed with the objective of ailing those 
who are starting aa ia s i t * leaching 
operation. laproper choices of aaterials or 
techniques can cesolt in vei ls th:t are either 
useless or %«lls that have aa or J i l rab ly high 
resistance to inact ion . laportant factors 
include careful select >n of screen slot .--Ire, 
use of logs for choosing the ceaenting baaket 
depth, proper ceaenting techniques, and 
careful choice, use, «nu flashing of dri l l ing 
flaids. The indorsation was obtained throogh 
observation of well construction and through 
discussion with Is situ leaching cospenies, 
dr i l lers , and suppliers. (Hath) 



12? 
<«51> 

<«51> 
Titanski, s . , The northern "liner, Toronto, 
Ontario, Canada 

laclear Scare Knocks Down Vide ?ange of (Jrani'ia 
Stocks. The northern s in tr 6 5 ( » ) : 1 , 16. (19''9, 
Upril 5) 

the Three Ri le Island nuclear potter plant 
accident any affect coipanies engaged in 
exploration and • i c ing for nranina. although 
i t appears certain that nuclear energy ' i l l be 
increasingly iaportant in the future, 
res istance t o power plants and wore str ingent 
regulation wi l l indoubtably re sa l t in a longer 
lead t i a e in the construction of r.e» p l a n t s . 
The potent ia l slowing cf the growth of the 
ent ire nuclear industry aa? a f f ec t ucaoiu* 
exploration and the deweljpaent of nines 
considerably i f tUe deaand for uranioa f a l l s . 
{JSTI 
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<«52> 

<«S2> 
B l e c k s t o a e , D . I . , J r . , Byoniag G e o l o g i c a l S n r v e y . 
t a n n i c , a t 

S t r a c t n r e l Geology of t h e E a s t e r n B a l f o f t h e 
Borgaa Qandr a n g l e . The Stromas B i l l Qaadrange, 
• a d t h e J a n e s Lake Qmadramgle, l l b a a y aad Carboa 
C o a a t i e s , Byoaimg. Wyoming G e o l o g i c a l Saxvey 
P r e i i a i a a r y Bepoct Bo. 1 3 ; B5 p p . f 1 9 7 3 , October) 

The s t r a c t e r a l 9001097 o f t h e e a s t e t a h a l f o f 
t h e Borgaa Q a a d r e a g l e , t h e S t r o e s s B i l l 
Qmadrangle, u d t h e J a n e s l a k e Qaadrangle o f 
a l b a n y aad caxboa C o e a t i e s , l y o a i n g i s 
d e t a i l e d i a t h i s r e p o r t . Braniaa p r o s p e c t i n g 
Has b e e a c a r r i e d o a t i a t h i s a r e a by s e v e r a l 
g r o u p s t b r o e g h t h e a c t hod of a i r b o r a e 
s c i n t i l l o m e t e r s f o l l o w e d by d r i l l i n g - E f f o r t 
has b e e n c o a c e a t r a t e d oa the P a l e o c e a e Baaaa 
F o r a a t l o o aad t h e E o c e s t Biad l i v e r P o r a a t i a a , 
b a t t o d a t e , no o r e b o d i e s have b e e n r e p o r t e d . 

<«53> 
B o s d e t t e , E . L . , DSGS, B e s t o a , VI 

b e r y l l i a a , l i t h i a a , f l e o r i a e , a a l a c a a i a a . 
Brao iaa p r o d a c t i o a i a Fraace a a i i a t h e 
I b e r i a n p e a i n s a l a i s f r o a v a r i s c a a or 
B e r c y n i a a - a g e t w o - a i c a g r a n i t e s . The Coecord 
G r a n i t e c a a be c o e p a r e d with t h e 
a r a n i a e - p r o d a c i a g g r a n i t e s of the S e s s i f 
C e n t r a l o f Fraace aad f i t s >he e v o l v i a g 
i a t e r a a t i o a a l e o d e l f o r t v o - a i c a g r a a i t e s 
based apoa aa a p p a r e n t a a a t e c t i c o r i g i n , 
e a p l a c a a e a t d a r i n g a c o r t h o t e c t o v i : e v e n t , ami 
p r o b a b l e r e q u i s i t e p r e c o a c e a t r e t i a n of a r a n i e a 
i a i t s p a r e n t rock., t h o a g b t t o be a i g a a t i t e . 
I t i s s i g n i f i c a n t t U a t c a r b o a a t e - r i c h 
laapLOphvre d i k e s a r e a s s o c i a t e d a i t h t h e 
Concord G r a n i t e , e s p e c i a l l y a s s e e n in t h e 
a i a e r a l i z e d rock a t t a k e Saaapee . Carbonate 
l a a p r o p k y r e emplacement i a v a r i s c a a g r a n i t e s 
i s c o a c a r r e a t v i t a a r a a i f e r o a s v» in 
e a p l a c e a e n t and t r a a s f o r a a t i o a *i p a r t s of t h e 
g r a n i t e t o e p i s y e a i t e , aad t h e n o b i l i t y o f the 
a r a n i a a i s r e l a t e d t o c a r b o n a t e c o m p l e t i n g . 
E x p l o r a t i o n oa t h i s b a s i s should be f o c u s e d on 
e p i s y e a i t e and l a a ^ r q p h y r e z o n e s , e s p e c i a l l y 
i n t h e apper z o n e s o f t h e Concord s h e e t s . 
(JBT) 

T v o - B i c a G r a n i t e aad B r a a i a a p o t e n t i a l i n t h e 
Bortherm I p p a l a c h i a a Orogen o f Be* E n g l a n d . OSGS 
C i r c a l a r 7 5 3 ; Short P a p e r s o f t h e OS e c o l o g i c a l 
S e r v e r ffraaiaa-Thoriea 5ympos i«n , 1 9 7 7 , J . » . 
C a a p b e l l f S d . J , {pp. 2 3 - 2 * ) , 75 pp. (1977) 

The Concord Gran i t e c r o p s o a t i n t h r e e b e l t s 
i n Be* B a a p s k i r e . The b e l t s a p p a r e n t l y 
c o i n c i d e v i t h a a t i f o r a a l f l e x u r e s i a 
a l l o c h t h o n s v b i c h e x p o s e p a r t i a l t o c o a p l e t e 
s e c t i o n s o f t w o - a i c a g r a n i t e a t l e a s t 1 ka 
t h i c k . The two-mica g r a n i t e c o n t a i n s a r a u i o a 
m i n e r a l s e x p o s e d in t » c p a r a l l e l r o a d c a t s 
a l o n g I n t e r s t a t e S o a t e 89 i n Be* London, I . E . , 
and i n the Lake Sanapee b e l t , t h e wes ternmost 
o f t h e g r a n i t e b e l t s . The mineral >2ed p l a t or 
i s everywhere s t r o n g l y j o i r t e d and i s 
i n t e n s e l y sheared a t a f e v p l a c e s . The p i s t o n 
h a s a a o d e r a t e s y s t e m a t i c f o l i a t i o n probably 
f o r n e d p a r t l y by f l o v a g e and p a r t l y by 
i n h e r i t e d r e l i c f o l i a t i o n i n s c r e e n s dragged 
p a r a l l e l t o f l o v a g e . Cx id ized arar. iua 
m i n e r a l s i n a t o n e aoce than « m e t e r s ' .h ie* 
a r e e x p o s e d i n t h e 1-99 c a t . T h i s occarrer .ee 
of s econdary s r a o y l - p h c s p b a t e s i n e r a l s 
r e s e m b l e s t h a t o f t h e Daybreak a i n e near 
Spokane , Washington. (Iranian m i n e r a l s i n t h e 
Lake Sanapee d e p o s i t s occur mainly i n 
f r a c t a r e s , l o c a l f a u l t g o u g e , and r i o t i t i c 
s c h l i e c e n . The g r a n i t e i s somewhat s o r e 
f r e c t a r e d than c o r r e l a t i v e rock nor th and 
s o o t h on r e g i o n a l s t r i k e , bat not 
c o n s p i c a o a s l y s o , l a the ter. y e a r s s i n c e the 
m i n e r a l i z a t i o n * a s e x p o s e d by r o a d o a t s and the 
v a t e r t a b l e *as l o w e r e d , s o r e than 90 percent 
of the y e l l o w uranian s i n e r a l s have been 
l e a c h e d avay by vadose ground water , ! t i s 
p o s s i b l e t h a t the o r a n i a a m i n e r a l s have 
r e p r e e i p l t a t e d a t t h e l o v e r v a t e r t a t l e . 
T v o - a i c a g r a n i t e i s r e c o g n i z e d for i t s 
s e t a l l o g e n i c s p e c i a l i z a t i o n ir t i n , t o a g s t e n . 

<«S<> 
Brovn, K.B. 
S i d g ~ , T» 

Oak Bidge S a t i o a a l L a b o r a t o r y , Oak 

C h e e i c a l Techno logy D i v i s i o n , C i e a i c a l 
Development s e c t i o n C, P r o g r e s s Seport for 
October-December 1 9 6 1 . O S l L - T S - n " ' : »9 pp . 
C1962, February 21) 

Bes f l l t s o f r e s e a r c h 
Technology D i v i s i o n 
l a b o r a t o r y for the p 
December 1961 a r e s a 
Becovery o f thoriam 
g r a n i t e samples (36 -
F o r a a t i o n i n l e v Kaa 
50 t o Zt p e r c e n t , an 
Study o f t h e e f f e c t 
r e c o v e r y o f thorium 
Peak g r a n i t e s shoved 
d i f f e r e n c e s in t h e r 
mesh. The t h o r i i a c 
Conway g r a n i t e s a s p l 
g r e a t e r in the f i n e 
f r a c t i o n s , whereas t 
showed o n l y s l i g h t t 
f i n e r f r a c t i o n s , i r 
leac1. ir .c of four d i f 
were t a t improved by 
P r e l i m i n a r y a n a l y s i s 
Cor.way g r a n i t e i n d i e 
s u r f a c e of the forma 
pp* t h o r i u m . The th 
twenty - two samples o 
S i a s i s s i L ' - i , H a b a n 
ranged be t <e»»r. 5 and 

< » r 5 > 
Campbel l , .1 .» . C M . ) , 

programs i n the Chemical 
of the Oak " i l g c n a t i o n a l 
e r i o d o f October through 
a a a r i z e d in t h i s r e p o r t , 
by a c i d l e a c h i n g ter. 
82 ppmi froe t h e Tonwiy 
r s h i r e r inged from about 
d averaged T-7 percer.*.. 
c£ g r i n d s i z e or. t h e 
froa t h e Conway and ' i k t : . 

no s i g n i f i c a n t 
ange minus 27 t o a ir .us i'<~ 
o n c e n t t a t i a n ir, a s i i e l 
e was found t o t e a i c h 
than In the ; o a r s e 
he P i k e s Peak g r a r . i f 
h o f i . i i e>\cieSisen». ir. th* 
a n i i i s r e c o v e r i e s ir. a o i i 
f e r e n t , ' t n i t * s n p l > > s 

adding an o x i ' . a n t , 
o f a f i e l d i i c v « y at ti.«-

a ted t h a t t h e a c c e s s irl«-
t i o n a v e r a g e s at l e a s t »1 
ori'im c o n c e n t r » * i o n ir. 
{ s a b - l a t e r i t i c s o i l i r o * 
, S e o r ^ i a , and v i r j i r . i a 

16 p p i . ( I j t fc) | J V | 

3»nw»r, 

Short Papers o f the 15 - ^ o l o i i c - t I S t r v e y 
Cranium-Thorium Symposium, f " . i r , 5 r i r o i l a r 
" > 3 ; •" pp . {19-»V| 

Thin c i r c u l a r c o n t a i r j •xpan le ' ! abf . tn<: 
»1 t e c h n i c a l papers f r e s » r . t * i \t t h ' 1'' 
flraniof and Thorium f»funri)> n d ?*.'.ojr 
C o n f e r e n c e , apor.sored rv t v Branch i f 
ar.d Thorium P e s o j r c » s o l fh<> T ; ;«ol)<( 
Survey . Th«- c o n f e r » n c e w« •: h>H Apri l 
2« , 1 9 7 1 , a t n .r c o l c r a d i ^^hoo! if t i n 
Golden, ^o-lorado, > l l » l papers h^v»> *• 
a ! . ' i t raj t«d and Input i r . t i th» far. i^r.al 
Resource S v a l a a t i o n (V'iPS) S i M i o j r a p h t 
Bar.e. {;m) 
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<«st> 
Dodge, S .S . , aad B.C. Loects, Bsreaa of Ecoaoaic 
5eology, »3St in . TX 

Si nera l o g i c a l coaposit ioa aad Oiagenesis of 
Tertiary Sandstones along Texas Calf Coast. IkPG 
Ba l la t ia «3(3):«*C. (1979, Sarch) 

The apper Calf Coast B!lcox Toraation i s 
coapoacd doaisaatiy of i n e r t : v i th fe ldspar , 
aetaaorphic aad volcaaic cock fragments, and 
aad d e s k s . Tte lover 6nlf Coast Biicox 
Toraatioa contains aocc geartz aad volcanic 
rock fragaents. lover Self Coast Tegaa and 
Jackson Foreatioas ace coaposed of quartz, 
volcanic , and l e s ser carbonate rock fragaents . 
lorthvard tkey becoae aore quartz-rich and 
coataia aetaaotpkic rock tceqaeats and sad 
c l a s t s . lover Self Coast Frio and Ticksberg 
*oraat ioss are s i a i l a r to tke Tegaa and 
Jacksoa. Eorthvard, they becoae aore 
aeartz -r ich , bat carbonate rock fragseats are 
absent. Despite variations i a coapos i t ion . 
Tertiary sandstones exklbit a s i a i l a r 
diageaet ic sequence ideal ized as f o l l o v s . 
Sarface t o shal lov sabsarface di.i genes i s (0 to 
«,000 f t ; 1,200 a) begins with pedegenic c lay 
coats aad vitb l eac t ing and c a i c i t e 
replaceaeat of feldspar, Biaor k a o l i a i t e , 
feldspar overgr?»ths, end iron-r*_- m r j o ' j t -
u t e r i a l are also precipitate-*. Por.'--s:.y i s 
coaaonly redeced by coapacti>a frcr :he 
oc ig iaa l *0 percent t o l e s s than 3D percent. 
aodecate s>_^««cface dia^er^sis (a,DOS to 
11,000 f t ; 1 , 2 ^ to 3 , y> a) involves leacking 
of ear ly carbonate ceacnts and sabsejaeat 
m e n t a t i o n by quartz overgrowths and la ter 
carbonate ceaent. These s tages coaaonly 
redace porosity to 10 percent or l e s s , bet 
t h i s trend any be reversed by l a t e leaching of 
feldspar, rock fragaents, aad carbonate 
ceaents. Sestoration of porosity to aore than 
30 percent can occur, tat t h i s nay be reduced 
fc» l a t e ceaeatation by kaol ini te and iron-rich 
doloaite aid ankerite . Deep sot-surface 
i i agenes is (11,300 f t ; 3,300 a) i s a 
continuation of l a t * iron-rich cartonate 
ceaents . (Hoth) 

Graff, P . * . . and l . S . Boastoa. J S S S , ses taa , »» 

Eadioactive Coagloaerate ia Pcoteroza3ic 
(Frecaabriaa XI Betasediaentary Bocks of tke 
Sierra Badre. Byoeiag. 0S6S OFB-TT-830; 9 pp. 

A prograa of avalaation of niegeosyacl iaal 
aetasedisentary rocks of th» ear ly aiddle 
Preceabcian in soetheastern Byoatag as 
poss ible host for araaiaa-bear lag coegloaerate 
•as began in 1975. Tke prograa »as 
cooperative e f for t o f the OSes, tke University 
of fyoaiag Seology Departaeat, the Byoaiag 
eco log ica l Sarvey, aad the Energy leaearch aad 
Deveiopeent ndaia i s trat ioa . The stady has 
rese t ted in tke discovery of vraaiaa-beariag 
quartz-pebble coagloaerates a t several 
l oca t ions in tbe Boaataia Boe Boaataias and 
Sierra Badre. The aos t s i g n i f i c a n t r e s a l t of 
the 1977 f i e l d prograa aas the discovery of 
radioact ive conglomerate i a tke sort h vest era 
Sierra Badre. The qaartz-pebble coagloaerate 
beds of tbe eastern Sierra Badre are not 
aaiforaly t l - : r z l i z e d vith soae layers haviag 
Bach higher araniaa valaes than others . 
l ltkoagL none of the aaalyzed saaples froa tke 
Sierra Badre contained coeneccial g a a a t i t i e s 
of araaiaa, the aaalyzed saaples vere takea 
froa extens ive ly veathered oatcrops. Becaase 
•raaiaa i s very so lab le ia oxidiz ing 
s o l a t i o n s , i t i s probable that a s ign i f i cant 
aaoaat of araniaa present before veatbering 
has been leached froa these rocks. 
Speculation that ecoaos ic concentrations of 
araniaa aay e x i s t at depth have not been 
confiraed by exploration d r i l l i n g . (JBT) 
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<U5«> 
L e v e n t b a l . J . S - . and B . C . c r e n q e r . OSGS. Denver , 
CO 

C o a c e p t u a l - B e t h e a a t i c a l Models o f Oraniun Ore 
F o r a a t i o a in Sards tone -Type D e p o s i t s . OS'S 
C i r c a l a r 753 : Short P a p e r s o f t h e US G e o l o o i c a l 
Survey o r a u i a a - T h o r i a e S y a p o « i a e . 1 9 7 7 , j . » . 
C a e p b e l l ( M . I . (p . 3aj , 7S pp. CI0""?) 

" e l a t i v e l y s i a p l e c a l c a l a t i o n s a l l o w e s t i a a t e s 
t o b e Bade o f t h e t i n e r e q u i r e d t o produce a 
s a a d s t o a e - t y p e o r e d e p o s i t o f a o i v e n s i z e 
a s i c g r e a s o n a b l e a s s a a p t i o c s f o r t h e r e a o v a l 
af a c a n i a a f r o a i g u e o a z s o u r c e r o c k s , f o r 
u r a n i v a c o n t e n t o f groacd a a t e r , qroaad water 
f low r a t e , a r a a i a a e a t r a p a e a t e f f i c i e n c y , and 
h o s t rock p o r o s i t y and d e n s i t y . ! « s s b a l a n c e 
c a l c a l a t i o n s i n d i c a t e t h a t r e a o v a l o f h a l f t h e 
a r a n i a a f r o a a r e l a t i v e l y s n a i l v o l a a e o f 
s o a r c e rock [ 7 , 7 x 10(E*5l c a b i c a e t e r s ] 
h a v i n g a s p e c i f i c g r a v i t y o f 2 . 6 and 
o r i g i n a l l y c o n t a i n i n g 10 ppa a r a n i a a would 
y i e l d 10 a e t r i c t o n s o f a r a a i a a -
a p p r o x i a a t e l y e q u a l t o a d e p o s i t t h a t c o n t a i n s 
2 6 , 0 0 0 ponads o f 0 3 0 9 . T h i s a a o a n t "s 
e q u i v a l e n t t o t h a t o b t a i n a b l e by weatherin<j 
and l e a c h i n g a 300 a z 300 a area o f g r a n i t e 
t o a depth o f 8 . 5 a oc a 3 ke x 3 ka area o f 
v o l c a n i c ash about 8 . 5 c a t h i c k . The t i a e 
r e p a i r e d t o reaove t h e a r a n i a a f roa sack 
s o u r c e r o c k s d e p e n d s , in p a r t , on t h e i r 
p o r o s i t y and p e r a e a b i l i t y w h i c h , i s t a r n , a r e 
r e l a t e d t o e i t h e r t h e g r a i n s i z e o f t h e ash or 
t h e d e g r e e o f f r a c t a r i n g o f t h e g r a n i t e , and , 
o f c o a r s e , t h e s o l a b i l i t y o f t h e a r a n i n a . The 
a a o a n t o f w e a t h e r i n g and r a i n f a l l and t h e 
i n f i l t r a t i o n of a e t e o r i c water i n t o the 'ground 
v a t e r s y s t e a a l s o e a s t be c o n s i d e r e d . I t can 
be c a l c u l a t e d t h a t 10 ff>9) c a b i c a e t e r s o f 
v a t e r c o n t a i n i n g 10 Ppfc a r a a i a a a r e needed t o 
f or a a d e p o s i t s t h a t c o n t a i n 10 a e t r i c t o n s o f 
a r a a i a a . I f the r a i n f a l l i s 25 c a / y e a r , t h i s 
a a o a n t of v a t e t v o o l d f a l l o f t h e g r a n i t e 
n o t e d above in a b o a t « a , 0 0 0 y e a r s and t h e ash 
i n *«0 y e a r s . In t h a t i t i s a n l i k e l y t h a t a l l 
t h e r a i n v a t e r v o a l d e n t e r t h e groand v a t e r 
s y s t e a , t h e s e n n s t be reqa ided a s a i n i a a n 
e s t i a a t e s . Tf o n l y 10 p e r c e n t o f t h e 
r a i n v a t e r i n f i l t r a t e d the r o c k , t h e above t i n e 
s h o o l d be i n c r e a s e d by a f a c t o r of 10 . Osing 
s e v e r a l r e a s o n a b l e a s s a a p t i o n s , a c a l c u l a t i o n 
c a n be nada o f t h e t i a e r e q u i r e d t o fora a 
r o l l - t y p e d e p o s i t t h a t a v e r a g e s 5 a v i d e 
a . o s s the r o l l f r o n t and which c o n t a i n s 10 
a e t r i c t o n s o f a r a n i a a . I f t h i s d e p o s i t 
a v e r a g e s 0 . 2 5 p e r c e n t or a p i a n , i t c o n t a i n s 
aboat a , 0 0 0 a e t r i c t o n s of o r e , and i f t h i s 
o r e has a s p e c i f i c g r a v i t y o f 2 , i t has a 
v o l a a e of about 2 , 0 0 0 c u b i c a e t e r s . The 
10 (E>9| c u b i c a e t e r s o f o r e - b e a r i n g s o l u t i o n 
needed to supply 10 a e t r i c t o n s of a r a n i a a , 
a s s a a i n g a a r a n i a a c o n t e n t of 10 ppb and 100 
p e r c e n t p r e c i p i t a t i o n i s aboat 5 0 0 , 0 0 0 t i n e s 
t h e v o l a a e o f t h e o r e d e p o s i t . The ore for sed 
a s t h e s o l u t i o n f lowed through the 5 - a - v i d e 
o r e b o d y . I f t h e h y d r a u l i c g r a d i e n t i s 9 . * 
a /k* and the ho*t rock i s a e e d l a a - g r a l n e d 
_ nds tone hav ing a p e r a e a b i l i t y of 2 d a r c y s , 
than t h e ba lk of t h e v a t e r f l o v i s 5 . 3 a / y e a r . 
That i s a b o u t 5 . 3 c a b i c a e t e r s o f v a t e r 
f l o v i n q thcouqk a c r o s s - s e c t i o n a l a r e a of 1 
s q u a r e n e t e r in a y e a r . T h i s e e a n s t h a t each 
y e a r a v o l a a e of water equa l t o the v o l a a e of 
o r e p e r c o l a t e s through t h e r o l l , and t h a t i t 
v i l l t ake about 5 0 0 , 0 0 0 y e a r s t o f o r a t h e 
a s s o a e d 0 . 2 5 percent a t a n i a a o r e b o d y . I f the 
o r e s o l u t i o n were r i c h e r and c o n t a i n e d a s such 
a s 50 ppb a r a n i a a , i f t;.«n would t a k e o n l y 
a b o a t 100 ,000 y e a r s t o fora t h e caue o t u b o d y , 
(ftuth) (J«T) 

<a»«> 
5 e l s o r . , u . H . . and J . P . B o b e l l . OSSS. • a s h i n c t o a , 
OC 

Geology o f t h e Bonner O o a d r a m l e . Montana. CSSS 
B u l l e t i n 1 1 1 1 - P , f o o . 1 9 9 - 2 3 5 1 . M°61) 

The o l d e s t r o c k s e v o o s e d in t h e 5o«»ner 
q u a d r a n g l e b e l o n g t o t h e l e v l a a d L i u e s t o n e , 
t h e l o c a l r e o r e s e n t a t i v e of t h e P i e g a n q r o u p . 
The g r o u p i s c h a r a c t e r i z e d by t h e p r e v a l e n c e 
of c a l c i t e - r i c h r o c k s and i s near t h e a i d d l e 
o f t h e B e l t S e r i e s . S e r e c l a y e y aai sandy tan 
t o gray l i a e s t o n e i s t h e aa-for c o a p o n e n t of 
t h e Sewland L i a e s t o n e . The t h i c k n e s s a f t h i s 
area i s a t l e a s t » 0 0 0 f e e t . The Pieqan group 
i s s u c c e e d e d uoward by t h e S i s s o a l a g r a a p , 
which o c c a p i e s e a s t of t h e Bonner q u a d r a n g l e . 
The K i s s o u i a g r o a p has an a g g r e g a t e t h i c k n e s s 
o f a b o a t 1* ,100 f e e t , and a s s u b d i v i d e d h e r e 
i n c l u d e s , f r o a t h e b a s e apvard, t h e S i l l e r 
Peak Q u a r t z i t e . Boaaer q a a r t z i t e , ReBaeara 
a r g i l l i t e . Garnet Sanaa q a a r t z i t e . and P i t c h e r 
g a a r t z i t e - 111 c o a o o a e n t s o f t h e B e l t s e r i e s 
v i t l t i n t h e q u a d r a n g l e a p p e a r t o have 
g r a d a t i o n * ! c o n t a c t s . The B i l l e t Park 
a r g i l l i t e i s c o a p o s e d o f red and g r e e n s i l t y 
a r g i l l i t e and a r g i l l a c e o u s q a a r t z i t e . The 
B e l l g a t e g a a r t z i t e a e a h e r , h i g h i n t h e 
f o r a a t i o n , i s a b o a t 1200 f e e t t h i c k , and has 
s o a e 3 8 0 0 f e e t o f a r a i l l i t e b e l o v i t and 1000 
f e e t o f a r g i l l i t e a b o v e . The Bonner g u a c t z i t e 
c o r r e s p o n d s t o t h e a i d d l * aeabec of t h e 
S c l a o a c a f o r a a t i o n . The f o r a a t i o a i s 
c h a r a c t e r i z e d by i t s t e n d e n c y by break i n t o 
b l o c k s s p e c k e d w i t h g r a i n s o f v h i t e , 
t r a n s l u c e n t , e e a t h e r e d f e l d s p a r . Pink 
v i t r e o u s g u a r t z i t e p r e d o a i a a a t s tha f o r a a t i o n 
and i t i s about 1500 f e e t . The S c i a a a r a 
a r g i l l i t e , as h e r e r e s t r i c t e d , i s c o a p o s e d 
l a r g e l y of red and green s e t a e o r p b o s e d c l a y e y 
s i l t s t o n e and s i n o c a e o u n t s o f a r g i l l i t e and 
q u a r t z i t e . The f o r a a t i o a i s aboat »000 f e e t 
t h i c k . The Garnet Baage g a a r t z i t e c o n s i s t s of 
g r e e n i s h - g r a y q a a r t z i t e and d a r k - g r e e n and 
d a r k - g r a y a r g i l l i t e , s h a l e , and sandy 
a r g i l l i t e . The c o l o r , abundant d e t r i t v l a i c a , 
and i n t e n s e i n t e r n a l d e f o r a a t i o n s e r v e t o 
d i s t i n g u i s h the f o r s a t i o n . The f o r a a t i o r . i s 
aboat 1800 f e e t t h i c k . The n e x t s u c c e e d i n g 
f o r e a t i o n i s v e i l e x p o s e d a l o n g P i i c h e r Cr«ek, 
and i s h e r e nased t h e P i i c h e r q a a r t z i t e . l o s t 
o f t h e f o r n a t i o n c o n s i s t s of p a l e - t o 
s o d e r a t e - t e d c r o s s b e d d e d g a a r t z i t e . The 
P i l c b e r g a a r t z i t e i s f r o a 700 to 1B00 f e e t i s 
t h i c k n e s s . The c o n t a c t b e t v e e n t h e I t i s s o u l a 
group and t h e o v e r l y i n g r o c k s nay be e i t h e r 
g r a d a t i o n s 1 or u n c o a f o r u a b l e . The o v e r l y i n g 
c o c k s a r e probably o f R i d d l e Caabrian a g e . 
C l r q u a s , 0 - s h a p e d v a l l e y s , and s a a l l u o r a i n e s 
in t h e n o r t h e r n p a r t o f t h e g u a d r a n g l e 
i n d i c a t e i l a c i a t i o n dar ing P l e i s t o c e n e t i s c . 
S h o r e l i n e f e a t a r e s a t aany p l a c e s below an 
a l t i t a d e of U200 f e e t t e s t i f y t o t h e f e r s r r 
g l a c i a l Lake R i s s o a l a . S i l l s , d i k e s , and 
S t o c k l i k e b o d i e s of d i a b a s e of pcobabla l a t e 
P r e c a a b r i a n age c o n s t i t u t e the o n l y i n t r i s i v e 
B a s s e * w i t h i n t h e aapoed a r e a . (authl (J""T) 
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&60> 
Bobertson, F.S. , Bniversity of Bashiagtea, 
Seattle, 11 

-Geology and BiBcrai Deposits of the Cllisoa 
Biaiag District Powell County, Boataaa. Ph.D. 
Thesis; 332 pp. 11956) 

The Ellistoa Binlag district comprises • • area 
of aboat 85 square Biles , aboat 20 Biles 
sosthwest of Selena, Baataaa. Sediacatary 
cocks, Bississippiaa to lower Cretaceous, crop 
oat ia a saall araa i s tka aortheast part of 

' tka dis tr ict . Dpper Cretaceoas volcaaic rocks 
occar throughout tkc aortbwestera two-thirds 
of tka distr ict akcra they rast Bacoaforaably 
OB sediaentary rocks. Tka Boelder Batkolitk 
intruded tka volcanic racks probably ia vary 
early Tertiary t iae aad i s represeated by 
graaodiorite folloaed ty aaia stage gaartz 
•oezoaite with related eplite-alaskite. The 
strecteral events ia the distr ict are: 1) 
very aild warping aed erosioB prior to tke 
early volcanics, 2J_ westerly t i l t i a g of 
sediaeatary aad volcanic rocks, 5 to 30 
degrees, prior to aad/or accoapaayiBg 
iatrasioa of the betholith, 3) iatrasioa of 
the Bowlder batholith, followed by •) 
{salting, joiating, aed vela fotwntioa, a l l 

. . tectoaically related. Teles in tke gaartz 
aoazoaite aere foraed by aaay stages of 
fracturing. Early replaceaeat lodes acre 
followed by successive fissarc f i l l ings . The 
coaaoo vein aiaerals arc ia order: toeraaliac, 
guartx, pyzite, aerifezoas arseaopyrite, 
sphalerite, argcBtiferoas galeae, 
argeatiferoas tetrahedrite, chalcopyrite and 
aBkeritic carbonates, rissare veias ia 
volcanic rocks are generally narrow and 
include: 1| steep >. 65 degrees B. veins, 2) 
steep reins parallel to us faolts , and *l 
"flat" veins. The aiaecalogy i s the sane as 
above except for toaraaline. The 
aineraiogical and petrclogical fee teres, as 
veil as cheaical variation diagraas, saggest 
consaegeiaity of the batholithic and upper 
Cretaceous volcanic rocks. The volcaaic pile 
i s considered to represent the f irst aagaatic 
episode which »as followed by the intrusion of 
quartz aonzonitic aagaa in an essentially 
concordant body of batholithic dimensions. 
Batholithic rocks were exposed by erosion in 
early Tertiary t iae . An upland ssrfaca was 
developed which i s now at about '',200 feet. 
Bhyolite welded tuffs were extruded onto the 
partly dissected surface. The age of the 
rhyolite i s not known, hut a late Tertiary age 
i s possible. Two stages of glaciation, one 
possibly pre-Bisconsin and another probably 
early Wisconsin are recognized. (JUT) 

<»61> 
Poth, P. 
Paleogeology of the Panhandle of Texas, bulletin 
of the Seological Society of «aerie* 60:161-168. 
(1««°, October) 

The sadiaentary sequence and facias chanqes in 
the subsurface of the Panhandle of Texas are 
shown by three cross-section*. The 
stratigraphic coluan if divide! into 13 
geologic subdivisions. * psle^geologie sap 
presents t ie areal distribution of each 
geologic stbdifision. The effects of otogenic 
and epeiroqenle aoveaants are discussed, 
(doth) ("••) 

<*62> 
Wallace, l . k . , and O.B. Cady, B5GS. Beaver. CO 
Ceophysical and Petrologic Stadias of Badioactive 
Coatact Zones of Pyrocenite Dikes i s Bepheliae 
Syeaite of tke Ekiak creek Platen, Boston 
klaska. BSCS Circalar 153; Short Papers of the 
OS ecological Sarvey Braaiaa-Tkoriaa Syeposiua, 
1977, J.». Caapbell (Bd.l, |pp. 6-S| , 75 pp. 
|l»r») 

k groaad geophysical, petrographic, and 
petropkysical stady was Bade of the Efciek 

- Creek platoa la westera llasta to detaraiae 
the soerces of coiacideat totai-coaat 
gaaae-ray and aeroaaeactic aaoealies detected 
ia aerial ssrveys. . The Ekiek creek platon i s 
a coaposite stock of Cretaceoas age which 
intraded lover Cretaceoas s i l i c i c stocks aad 
volcaaic rocks. I t includes too aa jor 
silice-andersatarated rock types; fiee-grained 
pyroxeaite and aediaargrained acpheiiae 
syeaite. Field relatioeships between eke two 
are aaoaaloes. Petrographic stadias of the 
saaples collected i s the field shoe a 
eetasorpassed contact cose i s addition to 
aaaltered pyroxcBite aad aaphliae syaeite.". 
The fe l s ic rocks coataia sajor orthoclase aad '-
acpheliac, and varietal b iot i te , aegeriacand 
spheae. The pyrosesites arc fine- to" 
aediea-grained in thin section, and are 
composed of predoeiaaat aergeriae-aagite aad 
biot i te , sal ainor orthoclase, acpheliae, 
sphene, aad zeol i tes . la contact zones, 
poikiloblastic aafic aiaerals coaaoaly coatais 
inclasloas of fine-grained aelaaite aad 
orthoclase. The ottboclase aad garaet becoee 
aore conaoa sear the syeaite. Caaaa-ray 
spectroeeter traverses show zones of highest 
radioactivity alone contacts betweea 
pyroxenite aad nepheline syenite. Iron oxide 
staining, perhaps indicating hydrotheraal 
alteration, i s proainent along the coatact 
zones. Detailed profiling by gaaaa-ray 
spectroBV-try showed the iron oxide-stained 
rocks are sore radioactive than average, bat 
the highest readings sere obtained over a 
sharp, snoxidized contact of pycoxenite 
against nepheline syenite. On « scale of 
kilOMter*, aeroaagnetic highs of the ekiek 

. Creek platon and of other alkalis platoas 
north of the Selavik Bil ls correlate with 
radioactivity anoaalies. on a scale of 10 to 
100 asters, radioactivity anoaalies correlate 
with contact zones between pyroxenite and 
nepheline syenite. The pyroxeaite i s 
distisgoised by aagnetic and f ir conductivity 
highs. Thus asgnetic and electrical 
aeasureaents, o» either scale, say be tools 
for locating possible sranius aineralization. 
(JBTI 

There «ce numerous aaps included in this report; 
Cited an a reference in WOFr Contractor »eports. 
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<«63> 
B*rre>. C C . BSSS, l e a v e r . CC 

.'troaad-Bater Floe and tke Shape of Breaiea p o l l 
Deposits . OSCS Circalac 1S3; Short Papers of the 
OS Geological Servey eraniaa-TfcoriSB SKaposiea. 
19T», J . a. Caaptell (Td . ) . tPP- 2«-25) . "»5 pp. 
f i er i ! 

The c h a r a c t e r i s t i c s o f eroaad water f loe acre 
r e l a t e * t o the shape of the ox idet ioa froat of 
sandstone-type otebodies »n as e f for t to ose 
t h i s c e la t i oash ip a s a too l for s t ea l ing the 
gcoaad water f l o * daring tke t i a * that the 
depos i t was foreing. Stay groand aater f l o e 
patteras acre evaiaated t o find the assoc iated 
shape of the o x t s e t i o a front . The type of 
groaad aatex f l o e t h a t prodsced shapes s i a i l a c 
t o those f oaad i a actaal depos i t s was 
postalated t o represeat the a c t s a l flow of 
groand aater a s the deposits Earned. The 
oxidixsd toagae associated with a ro l l - type 
acaaiaa d e p o s i t s was created by oxidants 
react ing with the pyrite and other ore 

: conpoaeats. The r a t * at wfcick the oxidized 
toagae advanced aas coatro l led by the ra te at 
which the oxidants voce deliwered t o the 
oxidation f r o a t . altkongb a l l oxidants sere 
del ivered by aroaad water there sere two 
separate and d i s t i a c t processes involve! : p ) 
oxtdaats were transported by the aoving groand 
a s t e r , (21 oxidants were sowed by d i f fa s ioa 
froa regioas of high ecncectratioa t o regions 
of low concentrat ions . These de l ivery 
processes acre described by a d i f f e r e n t i a l 
eqaatioa aad solved by coapeter a n a l y s i s . The 
re s a l t s were displayed on a i c r o f i l a ia a 
graphical fora reseabl iag the shape of a r o l l 
front of an acteal ore body, a aowie showing 
the developsent of aa oxidation froa aad 
sraniaa ore body was obtained by recordiag 
saccessiw* coapater-generated representations 
of the r o l l froat . l a the s s v i * , a balge or 
r o l l dewelops ia tke oxidatioa front within 
the zone of aaxiaaa flow in the agai fer . 
l l thoagh parts of the crebody any lag behind 
in the l e s s peraeable n n e s of the a g s i f e r , 
they «£« slowly destroyed by oxidants that are 
delivered by the di f fanion process. In a 
s i a p l e hoeogeaeoas agaifer sys ten the shape of 
the r o l l gradaally achieves sa tar i ty and i t s 
d i seas ioas are a function of the ra t io between 
flow v e l o c i t y and d i f fa s ioa . ror exaaple, aa 
average groand water ve loc i ty of 2xlO(S»5) 
c a / s (6.3 a/yri and aa oxidant di f fas ioa 
c o e f f i c i e n t of 2x10 (E«f| c a / s w i l l prodace a 
C-shaped oxidation front with a prof i le a bo at 
twice a.>. wide as the height of the agai fer . 
( lath) {JAT) 

V i l b e r t . D . P . , sad C.J. Teapleia, Beadix Pie ld 
Engineering Corpocation. srand Jenc t ioa , ra 

PTeliainary Stady of Vraaiaa Pavorabil ity of tke 
Ei lcox and Claiborne croaps (Eocene) in Texas. 
«JeI -Tf7») ; 25 pp. f l f l s . Jaanacy) 

locks of the v i l c o x aad Glaihora* Sreaps crop 
oat ia the Texas Calf Coastal Pla in aad are 
represented by a s e r i e s of sands aad s h a l e s 
which r e f l e c t o s c i l l a t i o n o f the s t r a a d l i a e . 
The wTiicax Croap {lower Eocene), e s a a l l y 
aadi f fereat ia ted i a taxes , c o n s i s t s of very 
f i a e saads aad c l a y s aad absneaat l i g n i t e . 
The Claiborne Sroap (aiddle Boceae) coapr i ses , 
i n asceadieg order , Carrizo saad, Beklaw 
Foraatioa {c lay) , Qeeea City saad. Baches 
Poraatioe ( c l a y ) , Sparta Seed. Coofc noaatain 
roraatioa ( c lay ) , sad Tegaa Poraatioe {sand) . 
F l ev ia l s y s l e a s of the Bilcox and Claiborne 
e x i s t i a e a s t Texas sad tread perpeediceler to 
tke present c o a s t l i n e . In centra l Texas, saad 
bodies are para l l e l to the present c o a s t l i n e 
aad are s t rand-p la in , barrier-bar s y s t e a s . 
Since the t i a e o f depos i t ioa of the Qaeea City 
Saed, a s i g n i f i c a n t f lav ia l sand baildap 
occerred i n the area of the present Bio Creed* 
enbaysent ebere the aariae c l a y s pinch o a t . 
Known occurrences of nineral natter i s tke 
• i l c o x and Claiborne fap to the Tegaa) are 
l imited t o l i g e i t r {per t i ce lar ly in the 
• i l c o x ) , channel c ^ i l in the apper c l a i b o m e , 
aad hydrocarbons throagnoet. Bo arasiaa 
a inernl ixat ion i s known, and no arnniaa i s 
l i k e l y to he discovered in the Claiborne and 
B l l cox . Ipproxiaately SO ssr face s s a p l e s and 
naay gaaaa-ray l o g s skowed no s i g n i f i c a n t 
anonal ies . Tke sands are very good potent ia l 
host rocks , bat ao s t a s i a s soscce was 
discovered. Baring deposit ion of the « i l c o . 
aad Claiborne *;rosps, there aas ao vo lcaaisa 
t o serve a.s a sosree of araaiaa (as with tke 
p r o l i f i c occarrence ia the yonnger rocks of 
soath Texas): a l s o , Precasbrian c r y s t a l l i n e 
rocks i a tke H a BO a p l i f t wer» aot expjset. . 
(iBtkl 
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kj«ri*-5»rxa. s . . and S. CoastaatLtio-iiecreca, 
I n s » i t a t 3 hacioael de Inecyia Unclear, v»xico 
Titw, "exiro 

Exploration, nming , ate e i i l i a g or 'Jtaaius Ore 
in Tenico- CO»r-7610ih; Mcteac to»er 
• J e v e l w « « a t s tae »nel Cycle, 5. remakes 
f":4-). Proceedings of a Cccreceace, S o j o i i l i , 81, 
•Sctooer l l - i n , 1»"H. aaericea *aclear s o c i e t y . 
Tncocpofated. l i a s a a l e . I t , (pp. 215-2221- (1976) 

kboet «5 percent oc C M t o t a l area ot aexico 
i s regarded as tavoraole for geo log ica l and 
geophysical oraeme ext-iocacioc, Dec l e s s than 
10 percent o t t h i s area aas oeen or i s being 
a c t i v e l y explores toe e c a u a a . as ot ttecesbec 
1?75, the t o t a l p o s i t i v e reserves i c sex ico 
vet* SOW aetrxc tons of 3338. Tfcis figure i s 
erpectrd t o increase consiceraoly v i t a 
incceaseii explorat ion. The discovery of 
subs tant ia l u * « u a reserves in ac id ic 
vo lcanic rocxs n*s oe«n a signer icaat 
deaelopeeat in s e u c o . Vrevioasiy, t n i s type 
of COCK aas not coBSicered as a s o l t a b l e 
geo log ic eavirouaeKt tor seaman, hovat 63 
perceac o t tne sex icaa ataman re&etves are in 
Ccetaceoas l inesuntes and Tertiary volcanic 
r o e x s . Only 37 percent ot tne reserves are in 
sandstones ana arxoses ot seaiaentary or ig in . 
?*:ce« ecaaiea B i l l s r e t i e s e s t Mexico's e f fort 
in m u u ore processing: one vaicn operated 
froB 19*9 to l?7i a B d proaucea »i a e t r i c tons 
of 03o»» one i M e t coascracii .oa, ana one in 
tne i n i t i a l planning s tage . (JET) 

COOK, E - , Texas » 6 r. u n i v e r s i t y . College 
S t a t i o n , TJC 

Exploitat ion ot very -o»-^iane ' i i c i u i a t , i m t s . 
»»*; 3 a l l e i i n 6 j (3 ) :»35- (1979, nicer.) 

Uaete ouce Cfteie »*s i i r a t opti*ii>a acuut tft* 
»:ou<i«ic exp lo i ta t ion ot w r y ion-ciace 
I U U I I I a e p o s i t s (0.UU2 to O.OiO p*-kCeUt ujirt) 
seen as occur in tne Cnatcniuuija Snaie ana t te 
Con»«y ( I C < C I M , tnete (*,• I S » I > I » I eijoi (a iert 
p e s s i a i s a . * 197s national n w a i c n council 
repoxt " t o i t j out-* s m « ; s ana granites a s 
( i c o i t K m i n s o v i c e s , i*i;«iite ot the 
• e a o i a o a s - Bining ana (-lOti-asiUL, c o s t s 
regairea acd Because m e envnonaentJl inpacts 
of tke "nanf nage opeiattons" that auuld be 
neeaea are not l i x e l y to oe acceptaole . iucn 
a conctu&ioa appeals pieaatare. 5old i s una 
at an a t t e r - t a x p i o n t trua ae^n-amed 
refractory oi-.s in vnicn i t i s toata in 
conce.ttcations a s i v as i p^a (0.UOJ3 
percent) , noes lo«er t u g tne ic» n:1 ot tne 
r*a<t« c ) » < tot uianiaa in s n a i l s anrt 
grani tes ; tae p n c e - g i a a e ce la t ions lor gold 
suggest tnat 0.006 percent 1J0H IOCX could 
hecoae o i e a t & price well oetoa $ir>9/lb. The 
energy balance apt>ears p o s i t i v e even tor 
once-tneoagn L«S burning; » i tn rmeaers , i t 
• o n i t oe strongly p o s i t i v e . To w e t toe 
pto]eccva 19H0 Dnited x i t c b auuual 
reganeaent ot 19,QUO lodn tons ot liut* iron 
v s ing ie Bine in rye* containing 0.006 peicvnt 
0"io4 at 70 percent recovery voald tegui te 
•oving a Bininna ot 1. 2« n l l i o n snoi t tons ot 
COCK a day—a large aaount, but e a s i l y vitatn 
tne a n i l i t y ot present tecnnology (•> of 6 
large cop,ntr p i t s voaio be tne v l u i i i u s t ) , 
and possibly not anaccaptable m a t ia« ot 
energy s carc i ty , Tne aa jor constraint on 
potent ia l or an 104 supply ie«ai..is p o l i t i c a l , 
ratner tnan geological or tacnnological , 
( l . j t n | 

<ae^> 
Gri f f i th , J . « . , K.e. Lang, S.C. Sooicson, S . s . 
Soscoe, and 3.E. Steacy, Canada t e o l o g i c a l 
Sarvey, Cttava, Ontario , Canada 

Types and Ore reserves ot Canadian Pat ioact ive 
Deposits . Peace£al Oses ot h tos ic Energy, l o l . 
2, Survey of Ba» Material Sesoar=es, Proceedings 
of the 2nd International Conference, »es«f» , 
Sa i tzer lacd, ^epteaber 1-13, 19^9. Oeited 
Kations, dee t o r t , (??- 35-39) . c * 3 pp. (1 aS6) 

Prodaction ot a taman oxiae in Canada in 19^7 
• a s e s t iaa ted to t o t a l 6697 tons , valued at 
S136,700,090. DraniaB-beacmg congloaerate in 
the Blind Elver region, Ontario, accoaated foe 
51 percent of the Canadian production in 1957. 
?itchfclende-bearing ve ins and a i s sea inat ions 
in tke Beavertodge region, Saskatchewan, and 
Sreat Bear Lace and sariaa Siver reg ions , 
•orthaest Terr i tor i e s , provxaed *1 percent. 
Dykes and lenses of pegnat i t i c granite in the 
Bancrort region, Ontario, yielded 9 percent. 
There ace tve lve general types or uraniaa 
deposits i n Canaaa. Taey ace as t o l l o v s : 1) 
granites and s y e n i t e s , 2) pegaat^tes , 3) 
aetasoaat ic d e p o s i t s , *» hydrothecaal 
depos i t s , i) p l a c e c s , 6) c o n g i o n e n t e s , "'I 
sar.astone», SJ dolomites , 9) phospnate rocks, 
10) caroonaceoas d e p o s i t s , 11) cappings, and 
12) depos i t s toraed cy percolating vatec . 
Total neasurea, ina icated , ana interred 
araniua tes -r»es ir. Canaaa ratal 376,938,000 
short tons . ThociuB nas been round in aany 
c lasses of uranian d e p o s i t s ; in sone occurring 
ir. larger anouots than araniua. Tne principal 

. knovn sepos i t s ot tnoriaa in Caaaaa are the 
uramaa ores ot Blind Kiver. These are 
e s t iaa tea to cor.taxn an avciage ot 0.05 
percent ThU2. Soae large aepos i t s in t h i s 
d i s t r i c t appear to average 0.1 percent Tb02, 
and oi.es no> oemg amed near Bancroft are 
est iva tea to carry a tout 0.02 to 0 .2 percent 
Tlv0 2. Deposits of several otner kinds contain 
lar^e to:»a*s«s» ot very io« graae 
tnoriaa-DKaiing Bate r i a l . Tne principal ones 
y.noau a i e doioaite containing nonazite, and 
placets containing various taor ias n inera l s . 
Virtually no piospect ing nas been done in 
Canaaa d icec t iy for tnoriua. If t n i s should 
be vairantea, i c S««>BS prooabie that other 
latge d e p o s i t s , pernaps of higher grade, s ight 
be found. (JUT) 

<»ob> 
Ricxaan, K.C. , and V.J. 
fcasnington, DC 

Lyncn, Bureau of dines . 

Cnattanu^ga anaie inves t iga t ions , bareau of 
rn .e s heport ot Inves t igat ions 4932; 5S pp. 
(196' , i p r i l ) 

Creliainaiy e<io«nce 
Cnattanooga ina ie BI 
vast loB-giaae some 
Invest igation oy coi 
vhiie tne cnattanoog 
resoatce toe tne tut 
percent) av«L<ge aca 
econosic vnvn CoBpar 
higner g^aoe i>«unn 
apptonaataiy 12,000 
dona in ~>2 d r i l l - h o i 
•ined tor extract ive 
takting. An axpei ia 
Selected on tne nasi 
(xutn) 

ind ica te ! tnst the 
gat cons t i tu te a potential 
e ot utaitiua. 
e d r i l l i n g indicated that 
a Snaie nay c o n s t i t u t e a 
u ie , tae very lov (0.006 
niua content i s not 
ad »itn tne r e l a t i v e l y 
o t v s , k to ta l of 
feet ot test drilling »a» 

es, and large sasples vete 
ana cvtallurgical 
entai Bine site «a« 
s of the drilling project. 

http://oi.es
http://rn.es
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<«69> 
Johnson, J.C. 
Mskiagtoa, B 

I K . bivlsvoB of Baa B a t e r i a l s . BOX. B e d t v i l l e , SB 

Kesoerces af Badeer r e e l Cor a t o a i c rover, 
pencefal Baas of I t o a i c Energy, v o l . 2 , Servey of 
Baa Baterial Besoarces, rcoceediags of tk« 2ai 
IB t er se t i e a a l Coatereece. Ceaeva. Svi tcer land, 
Septeeber 1-13. 1*5*. Baited Bat ioas , Baa Tart, 
(pp. 3-SJ. «»3 pp. |1»5«| 

Braaiaa reserves f a l l i a t o t a o btoa<i ecoaos ic 
c a t e g o r i e s : those fron vnich araaisa cos ld ba 
recovered sad sold prof i tably at a pcica of 
epprex i se te ly *10 per roand of B3D0 ar l a s s ; 
•ad the very le»-grade eraniferoes shale sad 
phosphate depos i t s f c o i vkick exp lo i ta t ion far 
• t u d a j alone voald r e g a i n a pcica three t o 
s i s t i a e s that aaoaat. Bilk caspact t o 
reserve* o f tba f i r s t category, the 1»ST 
e s t i s a t e s by Canada u i Soatk t f r i c a ind ica te 
that tha developed or p a r t i a l l y develored 
reserves fa aack of these t a o coaatr ias 
c o a t a i a approxiaately BJO.OOO t e a s of B30B. 
recorded t a m w i o f the Baited S ta tes are aoa 
abont 220,000 tons . Banrly t a o faars ago, 
rraace pablished resent? f i gere s o f 50,000 t o 
100,BftO t o a s . Tkasa esfciaate* t o t a l akoat 
1,100,009 t o a s of B30B. Taking i a t o 
c o a s i i a r a t i o a tfca probable conservative aatexe 
of tkoaa a s t i a a t a s , and iaclmding the reserves 
of l a s t r a l i a , tka Belgian Csego, Portagal and 
otkac countr ies , t o t a l reserves i s areas 
presently snder d e v e l o p eat i s Boa-Coaaeaist 
coBBtrias amy be Bearer 1,500,000 toas o f 
0300. OB the bas is o f present geologic data , 
and the discovery experience of the pest tea 
vears , aa addi t ioaa l 2,000,000 t e a s of 
r e l a t i v e l y lov -cos t sraaiaa night be developed 
i s aev areas v i t a l * a reasonable period by aa 
aggressive explorat ion progrss. 1 aajor 
fac tor respoBsible for t h e lack of discovery 
of aaay sea areas s i a c c 1955 has bees the 
H a l t e d aarfcet for addit ional araaiae 
prod act io* . The Baited S t a t e s , Caeada, and 
Soatk Africa are the aa]or prodecing 
coSBtries . Projection i s the Baited S t a t e s , 
i s Boa aboat IS,090 toas of 0308 per year. 
The prodactioa rate i a Ciaada i s approxiaately 
13,900 toss a year, s»d Soatb African 
prodactioa i s sore than 6,000 tons of 0308 par 
year. The cos t of niaia<i arasisa ores in the 
3S» varies v ide ly . larg«i, apes-pi t s ining 
operations are increasingly iapor tas t , and 
aining c o s t s range fros S9.80 to *11,50 per 
ton (1954). Osdergroend ainirg c o s t s canoe 
froa S6.00 t o 110.00 for large aecbaBlzed 
operations t o about S15.C0 per ton for s a a l l 

- underground operat ions. The c o s t of 
processing saaJstone-typ* ores in the OS* 
ranges froa Si .00 to 110.00 per tor for the 
larger B i l l s . (JF.T) 

ratere of Braaiee. 
| i r » S . larch) 

U P S Bal let iB C3 (31:533. 

The fatace of aac lear paver has bees aacertaia 
frc * aaaber o f years . B o w e r , d e s p i t e 
seaevhet loeer facecas t s tbaa seat years ego, 
aaclear i s eee tg iag agaia a s a aajor fatare 
paver soarce both i a t h i s coaatxy »»d 
throagkoat the voc ld . Braaisa i s the 
aainstay o f aacleer paver vhether alone or i a 
coabiaat ioa a i t h p le taa iaa . I f 
aonpcol i ferat ioa cosceras d i c t a t e t h e foraer, 
each larger g a a a t i t i e s of araaiaa v i l l ba 
aeeded tkaa o thera i se bat , ia e i t h e r c a s e , a 
aaay-fold increase i n pcodoctiea v i l l be 
r e g i i r e d . addit ional araaiaa cesoacces are 
being developed in the Baited S t a t e s aad the 
vacld a t a s adegvete rate fee the t i a e be ing, 
bat t h i s rate a i l l have t o be increased 
s a b s t a a t i a l l y tovard the l a t t e r part of the 
ceatary. Baited S t a t e s reserves cx lca lated a t 
a facward predactioa c o s t o f B3Q8 increased ia 
19?B by aboat the sane aaosat a s in T f T . 
Total e s t i a a t e d cesoarces did not change 
s i g n i f i c a n t l y , however, and exploration 
a c t i v i t y has apparently began t o l e v e l o f f a t 
l e a s t for the present . The develapaeat of 
acaaisa d e p o s i t s i n Texas and s e c c e s s f n l 
explorat ioa to expaad Texas sraaiaa resoarces 
can play a s i g n i f i c a n t , although probably not 
aajor, r o l e i s Beating Baited S t a t e s araaiaa 
deaaad- faeth) 
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<BT1> 

Of f i e ld . ? . » . , c . U Balacs, eed &-1- Saaataky. 
3S"W. 9 n w t , CO 

Oapstcr-vah anced faages and Ceologic s t s d i e s . 
Soatkecs Povder Siver Ses ia , ayoaiag. 9S"SS 
Circalar 75?; short Papers of the as eco log ica l 
Sarvey Sreaiaa-Thaciaa Syaposisa, l f l l , J-k. 
Caspbel! fEd.). fpp- 2*-2*| . ^ pp. |t*T»| 

9 i f f e r e s t sarfaca geo log ic materials of 
in teres t ia araeica ex t lora t ion sha« varviaa; 
ref lectance c h a r a c t e r i s t i c s and vegetation 
asseablages ia coaceter-eahaaced -andset 
i aece s of t i e soather* Footer aiv*c e a s i a . 
3*11 drained fsaady, c i erse -gre ieed) ead 
poorly drained fc laycy , f iae-grained | s a i l s 
are d i s t iage i sbed by ccasp icsoss vegetation 
d i f ferences ; a sajor vegetat ion change sacks 
tke l i a e draws by son* sappers for the 
dispete* coatact of tke Pact Baioa and aasatch 
Foraatioas. a i t h i s the area eaderlara by 
generally coarse-graiso l sandstones of tbe 
aasatcfc, nsscroas areas baa* vegetat ion l ike 
that of tke Fort V e i n , suggesting tke 
preseace of tke Port Onioa or f iner grained 
f a d e s ia tke Sasatcfc. Color eeha scenes t s of 
images pcodaced fcoo s i n g l e r a t i o s i s achieved 
by coaposi t iag tkree co lor f i l a s eack of •kick 
represents coatras t s t re tches of tkrea 
d i f ferent segaeats of tke i s a c e fray s c a l e . 
Tkis aad other eabaaeeaeats of tke baad a t o 
band S ra t i? iaage, e s p e c i a l l y vken coebined 
• i t h enhanced versions of otker bend-ratio 
images, perait reasonably good d i s c r i a i a e t i o c 
of exposed keaat i te stained a a t e r i a l s i a 
a l tered groaed associated a i tk araeiaa 
r a i l - f r o n t e i a e r a l i z e t i o n . Tne vegetation 
d i f fereaces aad red altered grcaad are to t 
discernible in avai lable h i j h - a l t i t s l e , 
co lor- infrared pkotograpks. f i e l d and 
laboratory aeassreeeats of spectral 
ref lectance sho* that absorption bands 
c h a r a c t e r i s t i c of f err ic iroc are cbvioes i a 
spectra of altered rocks aed their overlying 
res idea l s o i l s , b i t arc absent or a i e i a a l in 
tke spectra of analtercd a a t e r i a l s . Tkis i s 
tke bas i s of tke de tec t ion of red a l tered 
?roead s s i sg La«!--t data . Tke f i e l d spectra 
shoe tkat baads nat avai lable os Laadsat bat 
avai lable ia a i rcra f t scancers shosld perait 
be t ter d i scr ia iaa t lon cf heen t i t e - s ta i a ed , 
a l tered a a t e r i a l s and fos s ib ly of 
ca lc i te -ceaeated a a t e r i a l s nssociated vitk 
nraaias r o l l f ronts , fakaaced Laadsit inages 
a l so show aaty l inear topographic elements 2 
to 2*> kn long tkat are so ce<;«larly ieveloped 
that tbev are inferred to r*present ?*olo<;ic 
s tractnre . Lineaments in tke soathern Povder 
?iv»r Basin natch tbe nortkvest »rend of 
s-sbsarface fold aad or*-sat1 isopachs nap?«d 
it tke Kighlan-t n ine . I e»l»r-enhanced iff}* 
o? a Landsat band 5 to ttru1. *• ratio has 
re»-«Ied a **»-?r*ndin-j line^aent aarked ij 
changes Is vegetation and streaa-eoarse 
patterns. Tke l i n e i s saspeeted *i nackir.-j a 
s i b t l e , r e l a t i v e l y yoaa<| a t r n e u r a l s*<f 
paral le l to aad vest of • postJlated pos i t ive 
fold a x i s . Urania* ocenrrencax ar* scattered 
in a narrow belt vest of tkia nevly defined 
! in#aaent, bat tke l i a « aarks tke vest l i n t t 
of econoeic a inera l i zat ioa t h i s far 
l i scovered. The authors be l i ere the lln<a»er.t 
represent! a s t rvc tara l sa«j that iapedad the 
f lov cf araniuv-bearin.} so lut ions and pronoted 
»a1or aranin* deposition }ast eact of the 
i t t a c t a r * . |.i*T) 

<«72> 
*•**. J-M-, aaa C L tavaa las . ScLaaca 
kpp l i ca t ioas , lacarporataa. La M i l l , C» 

caaaa-tvay spectrea Sakaacaaaat. e j s i - 2 5 | » 7 l ; 
SW-" rT-SH-fJs • • pp. 09T7| 

Tke r e s a l e s af • praaxaa t o apply ta* H U E 
cad* ta tfc* aaa l y s i s aa4 aaaaacaaaait a f 
•jaaaa-ray spectra fesa airbaraa larae-volaaw 
M a e t e c t i o a sys taaa i s described. The 
pcaacaa i a proves M t a t accaracy aC araaloo , 
tkor iea , aad potass iaa detera iaat iaas aad 
r i c k s oat U 21* peaks father tkaa 1.7C ae*l 
for p a s s i b l e a s * i s c s c r a c t i a j f o r airbora* bi 
^1« backeroaaa. Ik* UZE davelopaeat iasproves 
tke accaracy o f other aaaaa-ray spactroscapy 
perroraed ia tbe axpl*rati*a o f araaiao as iaa 
• i t b e r horchol* me sarfac* K>r Ipatass ioa. 
araasaa, tber iaa | d e t c c t i o a . f*tC| 

<»T3> 
Stockdale, P .B. , • a i v a r s i t y of Taaaass**, 
•epaxtacat of «o»looy a ad Geography, Kaon-ville, t> 

la l a v e s t i a a t i a a o f the Ckattaaoofa Black Shale 
of T i m i m as a Soarce of • raa iae . OI0-ia3; 11 
pp. CIW5. Ja ly 1 | 

Saves haidred f i f t y - t a * oatcrop saaplas and 
oa* haadred th i r ty cor* saaples of the 
Caattaaaoaa shale aere ca l lac tad for acaaiaa 
a a a l y s i s . P laor iae tr ic araaiaa aaalyses vera 
can o s a l l saaplas , sappleaeatad by f laa* 
spectropkotaaetric aaalysas far f e r r i c o x i d e , 
c a l c i a a oxide, and other trace e l e s v e t s apt to 
be present . Th* phosphate caeteat *as a l s o 
deterained ia soae ins tances . Ca lea la t i ons of 
the araniaa reserves i a a l l of th* Chattaaooaa 
Shal* akicb l i e s ben eat k tke IS,900 saeare 
• i l a s of th* Si fhland l i s aad the reaocclaae' 
Plateaa of tk* s t a t e o f Teaaassee prodoce a 
f ioar* of approxiaately 20,003,004 t o s s of 
• r a a i a e . Tkis f i a e r e assaaes aa averaae 
tk i cksass of 25 fee t for tk* Ckattaaooaa 
Shale , aad aa avaraa* grade of 0.0025 percent 
•caniaa . Tke best sveraoa araaiaa orad* in 
the chattaaooaa ska le i s ia tbe Sassaaay 
Beaber. Coaclasioas vere f a i r l y s e l l 
e s tab l i shed regardisa tk* aaoast of araaina ia 
the Ckattaaooaa Skale. They arc as f e l l o e s ; 
(a) the aaoaat of araniaa i s reasonably 
cons i s t en t froa place to p lace , aad that* arc 
aot abrupt l a t e r a l d i f ferences a t aay g ives 
s trat igraphic horizon; |b | tae sassavsy seaber 
i s kigkec grade tkan tke o o a e l l t o s s Seaber; 
(c) tk* "E" a s i t of the Cassavay (lesber, vkare 

d i s t i a g a i s a a b l e , rant tk* kigkest »f tke 
individanl o n i t s , vitk 0.090 peccant a r a n i s s , 
or bet ter ; (d| tke "F* a n i t , v i tk i t s sany 
<,:*1 beds, i s tke poorest , coaaonly raasing ao 
greater than 0.901 t o 0.0015 percent araaiaa: 
and (el t t e «k», »C", aad "0" an i t s ot tk* 
Sassavay seaber are cf ia tersediate grade. 
rJBTl 
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<«7a> 
Erisax. S .J . . 90s. aassiaetes, DC 
»»w aexlco aa4 xarM vraciss- s»?S ael iet ia 
S3(at;»*S- |»«T». Ipc i l ) 

see Sevico is esdeved «itk tfce • « « • • ; largest 
kaova caeceatratioa of i c u i i i act ia 
saedstoaa. tsroeek I97T these' orebodies 
vielded ' » » ! » short «aaz of aJOO, abeat at 
pacceat aC the Baited, states sapplT »«* " 
perceat af the ere* earld's sspplv of f e l l a * 
caka. Oalv aaa foceiee eatioa, caaeda, 
exceeds tka state of Sea Bexice is prod actios. 
Fees the nm level of abost •»,«•« taas »30«, 
Bev Bex&ce'S oataajt i s expected to doable 
v i th ia the eext M veers, tbas aaxatsiaic* tke 
state 's relat ive posit has s i th ia tke Baited 
States, severer, the sat lea's share of aarla 
proa actios i s sat t» s l i p as sea aiaes coo* 
ea-stseaa i a sack ceeatxies as aextral iaa, 
Casaaa, »«d Bieer. Tke sasdstaac acaaiaa 
tepesits of Baa Vesica, Colorado, Byeeiav, aad 
Texas have provided eodels fa r exploratiea 
ateaad the vocld, aaa erebaaies of this type 
era aaa kaaaa ie at least W coeetrie*. See* 
of the fereies deposits exhibit aaasaal 
eeeleeic featares or have dist inctive 
exploraties histories, sreeatlae-st sierra 
• iatada, tfca lareest deposit, tke ore i s 
related t a pvrite ia aa eelias saadstaae. 
aastral ia- Is the Sever I T oasis are oas 
discovered by sciUix- j coMiseatal sediaests 
flaaktae St . Palater vUch castais* 
araaiaa-beaxisf veias ia eraaite. aestria-at 
rerstae, pitchblende aas c o f t i a i t * 
aiaeralizatioa ia periae saadstea* beds vas 
sot mob i l i zed daciae r e e i o u l aataaorphisa 
te the er«eaiscBlst f a d e s . Caaada-Tbe 
Bliszard deposit of British coisabia vas foaai 
bv application ml the Teas. Japaa, aodel. 
rraece-Tbe Seraelt deposit, ia Peraiaa 
sediaeats, i s eoatrollad part I f bv faalts sad 
parti? bv l i theloey. sabos-Tke deposits are 
ia the oldest host rock (sheet 2,000 e.v.) 
kaava to coataia saedsteae ore. Japaa-Ia the 
Toe* deposit, tke ore is caotaised ia 
paleochaaael stractsres as a ereaiea-heeciaa 
zeol i te alaeral . Bifer-The lareest tesosreas 
is sands to te , eselesive of the Baited States, 
have keea developed is sieve. Soatk 
tfrica-The aaia deposits are is the loser part 
af the Beaaf art Creep a>f the Karoo 
Sepereroep), bat aorthaard the deposits arc 
proaiessivelT hifber i s the sectios aad ia 
Tee seer rocks. (»etk) 
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Kadyrov, B.B. 23 

Hainan, S. 36« 

Kalil, E.K. 69 

Kacpova, L.V. 16«> 

Kazachefskii, I. T. 2* 

Kelly, P.8. 18 

Kelly, T.E. »35 

Kennedy, ft.K. 136 

Kepferle, B.C. »o» 

Keen, 3.P. 392 

Kerr, P.P. 339, 3»5 

Keys, «.S. 393 

Khodakorskiy, I.I. 369 

Killsgaard, t.H. 221 

Kiaberley, n.n. 70, 307 

Kiaberly, "-«• (Ed.) 71 

Kirk, ».R. 3»3 

Kish, L. 155 

Kteenan, J.D. 72 

Koch, rt.s., Jr. 73 

Kochenov, U.K. 11 

Koch«»no», A.T. 10, Tit 

fodlna, L. ». 100 

1«6 

Kolyedia, L.B. 1*9 
Koalea, l.T. «s, 11T 
KocobkoT, ». I. 8 
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Sofal'skiy. f.f. 75 
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Kelp. J-L. 25, «3 
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Laabect, I.B. 77, 78 
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tangford, f.P. 80, 308, 3«7. 39* 
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I La»ery, B.C. 103 
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Leach, D.L. 83 
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Leake, a.J. 91 

LeBoine, D. 100 
Leonora, L.L. 35, 8*. 65, 86, 87, 

88, 89 
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Lessee, P.G. 222 

LeTentbal, J.S. 90, 91, «5B 

Le»y, P.«. a31 
Lin, ».G. 92 

Lindsey, O.A. 37, 175, 309, 395, 
396 

Link, R.P. 73 

Link, B.L. U35 

Lipo»4, I.II. J11 

Lisitsin, U.K. 93, 9» 

Livingston, B.». 397 

Loaeks, P.G. D56 

Lovbocg, I . 95 

Loverltig, J . P . 72 

Lu, » . 0 . 21 

Lod«ig, K.8, 96, 97, 175 

Loeck, S.L. 223 

Lupe, R. 398 

L a t t s , 8.r,. o« 

Lynch, V.J. U68 

Lyons, J . B . 91 

L y u H i o r a , t.h. 5 



1UTBOB IBDEI 

Sackiaaoa, l . 60 

B&gae. S- X* 

Bakarov, E .5 . 310 , .311 

Baksiaova, I . e . 139 

Salraga, D.p. 190 

Saaskaya, S .B. 100 

Batkos. S. 223 

l a r t i n , B.E. 370 

Basablr, D.S- »»0 

Sat tbcas, D.C. a«1 

B a x « * U , J . C . 2 2 * 

B a r i l l a s . J . B . ««2 

^axalov, l . l . 57 

ScCraedf, B.B. ««3 

ScBiJ laa , B.B. 3*8 

Bc f ickar , L.D. 16, 115 

n e l i k ' T » o , 1 . 1 . 311 

l a c i a o , J . I . 67 

9 « c t i e , J . B . , J c . * * • 

Beyroa l t z , B. 262 , 292 

S i a x i t i s , T. 211 

fligata, l . K . 300 

B i l l a r d , B . T . , J r . 101 

l i l l e c , 1 . 1 . 3*9 

S i l l a r . 0 . 1 . , Jc . 399 

S i l l e r , t . P . 350 

B i l l s , I . R . , Jc. 2 1 * 

Si icon , C. 26« 

1in«yeT, D . l . 166 

B l a « r * * * , I . e . 96 , 166 

1 i rooo», » .P . 92 

Biconotd, 0 . 7 . 108 

R i t e k a l l , * . s . 102, 168 

Roaoch, K.H. 312 

Bogtocaaparo, 1 . 209 

Roiaeyenko, 0 . 1 . 190 

Roora, S.C. 103 

Rocoienko, ». K. 351 

ROEOZOT, L . I . 92 

R o r t l s , B . 1 . 225, 258 

notion, t. P. 313 

Rotooka, J .R. 222 

Rountjoy, B. 396 

tloxkaa, U.K. 156, 226 

Rubarakaand, S. 101 

1«7 

Bac l l ac , B.B. 70 

B a r a t r . C . J . 26* 

Bacphy, R. 105 

Syecsoft, B.L. *10 

•acscc, C.B. 96 

Bagasaaa, E. 106 

Bagi . F . I . 10* 

Bash, J . T . 96 

Baaaov, 3 . B . 107, 108 

lazacvafco, S.C. 278 

•clsoa-Boocc, J . L . *»5 

B * 1 S O B , B.B. «59 

• a n s c a a l , S.K. 109 

Barton, J . «00 

B i d o l s , I . L . * * 2 

• i n i o g a c , S.P. * 0 1 . *70 
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Ostcoa, R.E. 16, 115 
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Pacslov, « .B . 228 
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Pasaick, R . l . 150 
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Patau, S . I . 229 
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PolTakov, I . I . 122, 123, 12* 

?ol»»»o»*. T.S. 300 

?opp, C . J . »»S 

Porci t t , S.S.J. 125 

?Cese.vak.o*a, O.K. 6« 

Pr ice , T . 124, 12?, 205, 230 , 231 

Prochazka, J . *20 
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Parson, J.D. 232 

? T » l l i t g r k . o . »8 
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Satalrky, 8.P. 128 
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aalstoo, B.B. 107 
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9««soa, t.f. 357 
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R«Taolds. G. S. *72 

•eynolds. P.L. 51. 23*, 315, 316 

B«xnikov, B.B. »8 

Pice, t.s. 191 

Bichards, T. 239 

Sich&rJsoa, s . » . 29 , 130 

Sidglaf, J . t . »05 
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Sainsbary. C.L. 239 
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Tanner, A.B. 15S 

Teacher, L.B. 2*8 

Taoaon, L.T. 157 

Taylor, B.B. 102, 168 

T a y l o r , P. r . 168 

Taeplain, <"..», a6* 

Tessendorf, T.B. »13 

Thais , B.J, 365 

Thoapson, O.T. 2«9 

Thospson, H.I. 323 

Thurston, B.B. 366 

M i s l a y , J.E. 32* 

T i t a y e r a , * . » . 7 

Tola le , ».W. 250 

Ta«rt«iot , E.B. 160, 161 

1*9 

T r a i l l . B.J. 325 

Treabley, L.P. 36? 

T l t t l t r , P.S. 251, 258 

Traaadell. D.B. 368 

Ta. la-Tien B 

Tagariaov. a . I . 1SB, 369 

Torek Ian, E.I . 15 

Taxovskii . S.D. 159 

TaeakoB, D.B. B50 

Taato, 0. »1* 

Tyaiaskiy. B.C. 151 

Opdeqraff. O.B. 252 

Balastro, S . , Jr. 62 

Talayava, B.I . 169, 271 

Taa Eeckaoat, E.B. 253 

fas Bortaiek, B.S. 132 

Tas l l s t ine , C. L. 25* 

T i l l o c i a , i . I . 67 

Tine. J.D. 169, 161 

Titonski, S. 451 

Toiycets , s .P . 12« 

Torotaitskaya, I. T* ~>Z 

Bagener, K. »32 

sagonec, J .L. 255 

Baklta, R. 106 

Bald, 8. «32 

Bslkac, G.B. 162 

• a l l a c e , I .B. a62 

Bs l lace , S.E. »32 

Bard, f . » . 218 

Barr, J..»., Jr. 116 

Barron, c.G. 56, »63 

Barren, P.O. 232 

Barren, P,G. 253, 256, 25? 

Beater, 9. 163 

B*«»er, T.I. 19i, 258 

Be i s , P . I . 222 

Beisner, V.C. «»8 

Ba l l s , r,.s. »0 

Benrich-Verheek, K.J. 25") 

Best , J . r . 260, 261 

Bhitakar, S.H. »2 

Bhlte, I .B. 116 

Bhlte, » .» . 326 

Bhlte , B.T. 370 



150 
40TSOE II9EZ 

ftitLc. s .s . : : ; 

ihit«be»l, a.I. 13 

»Ubert . ».P. *6« 

n i l i l i s . ».C. 327 

liacttester, J.». 262 

Viodkss, S.T. »29 

»olcott, D.E. 3«1 

eolleabec?, 9. 95, 105 

Ucigfct, H.D. 280 

Slight, 8 .a . »7» 

Tet»ol»y«». ».P. 16* 

T«rs!w>T, T.e. 165 

Tes*ko»», 1-9. 166 

T«»s*y»»«. 1_S. 167 

Tocng, p. 337 

Zaciaskiy, ».». 16« 

Zajei , Z.S. 425 

z*n*r, e . j . 201 

2«Bt i t i i . 5. 102, 1£« 

Zkii ikora. l .P. 16«, 369 

Z&il'tsova, I . e . 169 

ZhnkOT, 3 . t . 171 

Zhakora, U.S. 170, '.71 

Zh»£»»l«», B.S. 113, 172 

Zbstavlera, L.«. 173 

Z iv l insk i , B . l . 17», 175 

Zietx, T. 263 

ZineT*i«», f .T . 7» 

Zollinger, R.C. 368 

ZykOT, S . t . 158 



ISI 

GEOGRAPHIC LOCATION INDEX 

All geographic locations in the United States arc indexed by state, and may be followed by county, 
city, township, range, seaion, 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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I f r i c a , a iger 307 

Uebaaa 356. eae , as« 

ftlabeea. Clebarse Coast y *7 

Alaska 1*1, 176. 220. 225. 1M, 
2*2. 253, 256, 350. a l 2 . B2», * « 

H a s t e , Seaard Peaiasrle 239 

antarct ic* 241 

argentine 306, a7a 

l r i z o c a 178, 179, 259. 266. 339, 
3aj . 3B5. 3a6, 35a, 393 

Arizona, Cockise Coaaty 162 

\ t i i o t a , *;ila County 162 

Ir izoaa , ?re*alee Coaaty 30 

krizoae , lokeae Coeaty 30, 3F» 

krizoce . Saw* jo Coeaty 217 

arizoaa, Piaa Coacty 30 

kr izoee , Yavapai Coanty 26a 

i r t a e s e s 160 

krkaasas, Craaford County a7 

Ixtaasas , Carlaad coaaty »7 

Irkaasas, net spring Coaaty *7 

arfcassas, aontaoaery Coacty *~> 

Irranses , Pike Coaaty «7 

Irkaasas, fan Bar en Coaaty 47 

l a s t r a l i a 18, 80 , 2a3, 39«, 816, 

l a s t r a l i a . Sea Soatt Sales 27 

l e s t r a l i a , (ortbarn Territory 210, 
211 

l u s t r i e *7a 

Izores HO 

i s o r e s , S*-> Biouel 102 

Brazil 105 

Braz i l , Sinsa Garais State a09 

Cal i fore ia 36, 69, 83 , 17«, T79, 
202 

Cal i fora ia , Riverside Coanty 162 

Canada 105, 183, 192, 268, 36», 
aoe, a22, ««3, *67, »7» 

Canada, D i s t r i c t of Keeaati* 1*2, 
3*9 

Caasda, Labrador 370 

Caaada, Sagdalea is land* 203 

Canada, Baa Bi^nswlck ( 0 , 203 

Canada, *eafoeadlead 1(8, 20 3 

Canada, lor tkaes t Tarri tor ias 1*2> 
1«8, 3*9 

Canada, *ov* Scotia »0 , 168, 203 

Canada, Ontario * l , 302, 3*7, 359, 

Caaada. Ontario 3 ( 5 , a26 

Canada, Prince Bdaard Island SO, 
203 

Canada, Ourbec ai 

Caaada, Saskatchewan *2. 58. 305. 
318, 3«7, «1S 

Canada, Takoa Territory 5a 
Colorado 22. 1«1, 160, 161. 225. 

227. 259, 302, 3*5. 3«6. 3"»5. 
393, am, as* 

Colorado, adaas Coanty **5 

Colorado, alaaosa Coanty 19?, »*5 

Colorado, Arapahoe County M5 

Colorado, nrckoleta Coaaty 199, 
224, a«S 

Colorado, Baca Caaaty 232, aa5 

Colorado, Beat Coasty 232, **5 

Colorado, Boalder Coaaty »*5 

Colorado, Chaffee Coanty 2*0, MS 

Colorado, Cheyenne County **5 

Colorado, c l e a r Creek Coanty MS 

Colorado, Conejos Coanty 199, **5 

Colorado, Cos t i l l a Coaaty 18S. »*5 

Colorado, Crowley County MS 

Colorado, Caster Coanty 185, 282, 
•*5 

Colorado, Delta Cosaty *«5 

Colorado, Denver Coaaty *«5 

Colorado, Dolores County 199, 22%, 
•«5 

Colorado, Douglas coaaty 206, 4*5 

Colorado, eagle Coanty *«5 

Colorado, El Paso coanty »»5 

Colorado, Elbert county MS 

Colorado, rreaont coanty 2*0, **5 

Colorado, Garfield Coaaty MS 

Colorado, Gilpin Coaaty 162, »*5 

Colorado, Grand Coanty **5 

Colorado, Gunnison Coaaty 228, 
•02 , MS 

Colorado, Hinsdale Cosnty 199, 
22*, «»S 

Colorado, Raerfaao Coaaty 185, »»5 

Colorado, Jackson coanty MS 

Colorado, Jefferson County 37*, 
• *S 

Colorado, Kiowa Coonty MS 

Colorado, Kit Carson Coanty 8*5 

Colorado, l a Plata Coaaty 199, 
22«, MS 
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Colorado, late Coaaty M S 
CslST&S^, I*E!*WE Cwaaty i*2. **5 
Colorado, U s t a i n s Canty H 5 . 

232, a«S 

Colorado, U a c o l a Coaaty »a5 

Colaradc, looaa Coaaty «as 

C o l o n * * , B a n C o n t y JS2. ««S 

Col«ca«a, Biaaral Caaaty 1 9 9 . 220. 
ass 

Colorado, Boffat Caaaty 17, MS 

Colorado, Boatasaaa c a n t y 19*, 
22*, *»5 

Colorado, Boatroaa c a n t y 22*. aaS 

Calacaaa, Bocsaa Canty **5 

Colorado, Otaro Coaaty 232 , MS 

Colorado. Oaray Coaaty 199, 2Z«, 
•as 

Colorado. Park coaaty 2*0, 0*5 

Colorado, P h i l l i p s Coaaty *»5 

Colorado, Pi tklaCoaaty «*S 

Colorado, Proaars Coaaty 2 3 2 , **5 

Colorado, Fsablo Canty 1*5, «*S 

Colorado, l i e Blsaco C o n t y MS 

Colorado, t i o eraadc coaaty 199, 
MS 

Colorado, l o a t t Coaaty «*5 

Colorado, Saaaacka Conty 199, MS 

Colorado, Saa Jaaa Coaaty 199, 
22*, MS 

Colorado, Saa Biaaal Coaaty 199, 
22*, **5 

Colorado, Sadaaick Coaaty »*S 

Colorado, Saaalt Coaaty 9 1 , MS 

Colorado, Tailor c o n t y **S 

Colorado, 3asbiaatoa coaaty MS 

Colorado, Maid Coaaty 213, 2SI, 
31$, **S 

Colorado, Taaa Cooaty **S 

Coaaactlcat, Bartford Coasty *7, 
36* 

Coaaactleat, L i tekf laU Coaaty 36" 

Coanacticat, Riddlasax Coaaty 360 

Coaascticst, Ma Rata* Cosaty 36* 

Coaaaetleat, Tolland Coaaty 36* 

Daapr taalon *S 

Florida 1*7, *29, • • • 

Florida, Co)aabia Cooatr (3 

Florida, ft* Soto Comty 6 3 , Jit 

Florida, M a i l ton Coaaty 63 

Florida, Kara** Caaaty 6 3 , 371 

r i o c i a a , B i a U a a l s Coaaty 3*1 

Florida, BUlsaoroay* C n a t y 63, 
371 

Flor ida, laka Caaaty 311 

r l o r i d a , Baaatas C a n t y ( 3 , 371 

Florida, Oraaaa raaaty 371 

Flor ida , Oacaoli C a n t y 371 

Flor ida, Pasco C a n t y 371 

Flor ida, Polk Coaaty 6 3 , 371 

Florida, Sawaaaac Caaaty 63 

m a c * «7* 

caboa *7a 

caoraia * M . *5* 

Caoraia, Bwfcs Conty 26* 

Caoraia, Barro* roaaty 29* 

Scoraia, Caat tona Caaaty V 

Caoraia, Clarka Coaaty 29* 

Caacfis, Baasoa roaaty 29* 

Caoraia, Ba ta lk c o n t ; «7 

Caoraia, Elbart roaaty 20a 

Caoraia, Forsytk Coaaty 20* 

Caoraia, Fraaklia Coaaty 20* 

Caoraia, Caiacatt Coaaty 20* 

Caoraia, Babarshaa Coaaty 29* 

Caoraia, Ball Caaaty 20* 

Caoraia, Bart Coaaty 20* 

Caaraia, Jackson Coaaty 20* 

Caoraia, Lupfcia coaaty 20* 

Caoraia, Badiso* Coaaty 20* 

Caoraia, Oglatkorpa Coaaty 29* 

Caoraia, Babaa :»*aty 20* 

Caorata, Stspkaas Coaaty 20* 

Caorgia, Yoaas Coaaty 20* 

Caoraia, Baios Conty 20* 

Caoraia, Balkar :oaaty *7 

Caorgia, Bkita :oaaty 20* 

Craaalaad 59, »», 95, 105 

Raaali 110 

Xcalaad 123 

Idaho W0, 176, I T I , 2S2, 221, 
2*5, 2*7, *11 

Xdako, looadary :ooaty 400 

Idaho, Castor Coaaty 392 

Idaho, U a h l coanty 193, *00 

Idaho, Sboshoaa :oaaty 162 
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I l U a o i s 115 

t l l i a o i s , Bacaia Coaa»y 16 

ta* ia 68 

t t a l y 119, 307 

I t a l y . S i r t i i u 3* 

Jaaaa 119, aTa 

U l s u ICO, «34 

Baasas, Cravford Coaaty 112 

Caasas, Bosflas Coaaty 132 

Caasas, Saai l toa Coaaty 232 

Caasas, U £ « t t a Coaaty 132 

^aavf*. l i a s Coaaty 132 

Caasas, Sortca Coaaty 232 

Caasas, Baosfco Coast? 132 

Baasas, Skaakoa Coaaty 232 

Caasas, a i l s a a Coaaty *32 

Caasas, Byasaotk* Coaaty 132 

Ccatacky 356 

c«a tacky, Boyi Coaaty a7 

Loaisasa ia7 

l a t a * . Baacock Coaaty a7 

?aia«, Btsaiaqtoa Coaaty a 7 

l a c y l a a l , Bacfor* Ccaaty a7 

sa s sacaasa t t s , ' caak l i* Coaaty 36* 

Bassackasetts , Saaeoaa Coaaty » T , 
268 

nassacb***tts , Saspsair* Coaaty 
368 

S « n a ia7 , 237, »«5 

*ivbiaaft 6 6 , 160, 162, 3a», 390, 
HI 

Bicbiaaa, Bare-ja Coaaty »7, 3*9 

t i c a i q a a , SickioMa Coaaty a7, ja« 

f i ca i^aa . Soaablc Coaaty 389 

Bicaloaa, Iron Caaaty a7, 389 

s i ch iaaa , paroaatta coaaty a7, 349 

Blcbiaaa, oatoaafea Coaaty a7, 34a 

s iaaasota 13i . 353 

l l a a a s o t a , flacbac Coaaty 23* 

Siaaasota, a l l Stoaa Coaaty 236 

t i eaaaota . Clay Coaaty 236 

l i a a e s o t a , Ciraat Coaaty 236 

l l a a a s o t a , r i t t s o a Coaaty 236 

*iaaaaota, Bafcaoaaa Coonty 236 

niaaasota, RatsbaLL Coanty 236 

Jtnaasora, aotaan Coaaty 716 

Blaaasota, Ottat Tall Coaaty 234 

Eiaaasota, ?*a.aLa$toa Coaaky 236 

S iasasata , ?olk Coaaty 236 

Biacasoea, So* UK* Caaaty 236 

Siaaasata , Sosaaa Coaaty 236 

Biaaasota, tcaaacsa Caaaty 236 

s iaaasota , f i l k i t Coaaty 236 

B i s s i s s i s p i a s * 

B i s s i s s i p p i . Baakia Coaaty a ' 

Bissoar i . Boacboe 28 

Bissoari . Callaaay Coaaty a"' 

B i s soar i , Doaalas Coaaky a7 

Bissoar i , Itom Coaaky a7 

Bissoaci , E«<isaa Coaaky »7 

Bissoac i , Bacias Coaaty a7 

E i s sosr i , Sta. Gaaaviara Coaaky a7 

Bissoac i , Bccaoa Coaaty »7 

Boataaa 1*1, 160, 161, 225 . 2*7, 
a l l , e59 

Boakaaa, Baaaarkca* Coaaty I s ? 

Baatasa, Sroataatar Coaaty W9, 
321 

Boataaa, Cactar roaaty 1*6 

Boetaaa, Castcc Coaaty !* • 

Boataaa, Beat Lai9* Cosaty 1*3 

Boataaa, ra l loe Toaaty 19» 

Boataaa, Sal lac ia Coaaty 1*9, 331 

Roataaa, Gctaitc Coaaty 193 

eoataoa, Jeciarsoa Coaaty 162, 
169, 193. 279, 2S0, 331 

Saataaa, Lavis a ad Clack Coaaty 
331 

Boataaa, Sadisoe Coaaty 189, 193 

Boataaa, Pack Csaaty 109 

Boataaa, roa^ac Biaar Coaaty 196 

Boataaa, Po»*ll Cooaty *60 

Baetaaa, Bavall l Coaaky 193 

Boataaa, S i l f a c 80* Coaaty 193 

Boataaa, Saaat Srasa Coaaty 169 

Babraski, Baaaot Coaaty 2S1 

Babraska, Oaaas toaaty 360 

(•brack*, Ctaball Coaaty 251 

Cabtaska, Seotts BLaff Coaaty 251 

Barada 8 3 , f B , 179, 202 

farad*, Caarcklll Coaaty 2 V 

Bavada, Earaka Zxinty 2S5 

Batada, laadac 3o»nt» 255 
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Bavata. l u c a t a Coaaty • « • 

B*«a* t . H l M t a l C M K r 255 

Baaa4a, Bya Caaaty 255 

Boo Baaoskir* 9 9 . «53 , «5« 

I t * Saaosbiro, Bolkaao Coarty 130 

• • « B a a f s k i r * . C a r r o l l Caaaty 130 

Bow Baaaofcir*. cca f toa Caaatf 130 

* a v Joxaay. BaatarBca Coaaty • ' 

Ba* Jarsey, Borris Coaaty *T 

• a * J * r * » y . r a s s a i e C o n e y « 7 . l « 

Bow J a r s a r , S a n a a Coaaty * 7 

Bow Jorsay. Barras Coaaty a? 

Boo aoxico 3 0 , 3 r , 9 0 , 119, 13*» 
ISO, M l . 1 * 1 . 1 9 * . 2 0 * . 225 . 
239, 230 . 2B», 2 5 9 , 2 * 5 , 3 1 2 . 
315, 317. 3331, 3 3 a , 3 3 » , 3 * 3 , 
3«S, 3 « , 3 * 1 . 3 » 2 . 3 « * , 3 * 5 . 
M t , 393, 3 * 7 , M S . a i 3 . «ZT. 
• 3 1 , 935. • » * . « T * . 

> « * Baxico, ( B M U U O Coaaty 1 t 5 , 
» 7 

Boo Baxico, Cbavox Coaxty 257 

» « • Basics, Col fax Coaaty 195 

•aw Baxico, E « T Cooaty i n , 257 

•oa aas ico , taa Coaaty 257 

• • « Bas ic * , U a c o l a Coaaty 185 

• a » Saxico, Bccialey Coeaty 1 9 1 , 
207, H I 

B-.w Baxico. Otaco CoaMy IBS 

taw Sax tea, l i e arr i fc* Coaaty 195, 
150, »•» 

Boo Saxico, Boosowalt Caaaty 257 

Baa Mexico, Saa Jaaa Coaaty MB 

• • » naxico, saa Batoo • 0 * 

9«* saxico, saa ai/yawl Coaaty 1B5 

fas Baxico, Saa lo ra l Coaaty 185, 
100. 207 , ««B 

•a« Baxico, Saata ro Coaaty 185 

•aw Baxico, f a l a a c i a County * } 3 , 
207 

Baw rock, tawis Coaaty * 7 

• a * Tock, Oraaoa Coaaty * 7 

Baa Tosk, M t a a a Coaaty 97 

Baw T o r t , S t . lawcoaco Coaaty 97 

Baw rock, S a l l l r i a Coaxty «7 

Baw f o r k , Baatcfcaator Coaaty »7 

Baw Tock, BooOcidaa 372 

Bioac «7« 

•octfc Carol ina l i t , 1*7 , • • • 

Bottb c a c o l i a a , klaxanoar Coosty 
219, 230 

2 3 * 
a U o f h a a y Co 

Bortk C o r o l l a * . ba*oa Coaaty 219 

Bcrtfc C a r o U a a . t a b * Caaaty a7 , 
2 3 * 

Bortb Cacol iaa, awory Caaaty a7, 
205, 213. 219, 230 

Bortk c a r o l i a a . Bark* Coaaty , 219 

Bortk C a c o l i a a , Cabaccas. Coaacy 
219 

Bortb Carol iea , C*14*«ll Cooaty 
219. 230 

Bortk C a r o l i a a . Cataaba Caaaxy 219 

Bortk c a r o l i a a , =a*t&aa Coaaty 205 

Bortk C a r o l i a a , C lay Coaaty 20* 

Boctk c a r o l i a a , C l a w l a ad Coatty 
127. 219 

Bortk C a r o l i a a , Bavidaoa Coast y 
219. 230 

Bortk C a r o l i a a . B a v i * Coaaty 219 , 
230 

• o r t k C a r o l i a a , rocsytb Coaaty 
2 1 * . 230 

< c : t k C a c o l i a a , Sastes Coaaty 127, 
219 

Boctk C a r o l i a a , sa i l focO Coaxty 
219, 230 

• o r t k C a r o l i a a , e a r a a t t Ccaaty sOS 

Bortb C a r o l i a a , t r a d e 1 1 Coaxty 
219 , 230 

Bortk Caco l iaa , Jokastoa Coaaty 
205 

Boctk C a r o l i a a , L«« Coraty 205 

fortfc CacoUaa, L iaco la Coaaty 
127, 219 

foc tk Caco l iaa , Bacon Coaaty 209 

• o r t k C a r o l i n a , BcBowoll Coaaty 
i J 5 , 219 

•octk C a r o l i n a , Backloabar? Coeaty 
219 

Boctk C a r o l i a a , B i c a v i l l o 205 

•octk C a r o l i a a , s i t c k a l l Coaaty 
205, 213 

Bottk Caco l iaa , Booro Coaaty 20S 

Boctk Caco l iaa , Baadolpb Coaaty 
219 

Bortk Carolina, Bickaoad Coaaty 
219 

Boctk C a r o l i a a , Bockiavkaa Coaaty 
230 

Bottk Caco l iaa , Bowaa coaaty 219 

Boctk Caco l iaa , xatkacCocd Coanty 
219 

•octn Caco l i aa , Saaacoa Coaaty 20% 

Boctb C a r o l i a a , J t a n l y Cooaty 219 
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forth CaroUse , Stokes Coeaty 230 

•orth c a r a l i a a . Sorer Coaaty 23* 

forth Cerol iae , Baioa Coeaty 2W 

forth Caroliaa. wake Coaaty 205 

fac t* Cferoliae, aataaaa C o u t y 230 

forth Caroliaa. H l t a t Cosaty 230 

lortk Carol ia*. Teekia Coaaty 230 

Sorts Caroliaa, Teacay Coaaty 205. 
213 

forth Dakota, Baraes Coaaty 236 

forth Dakota, B U U a a s Coaaty 32* 

Sortk Dakota, Cass Coaaty 23* 

lor tk Dakota, Cavalier Coaaty 23* 

•ortk Dakota, 6caaa Porks Co.Mr 
236 

Sartk Dakota, Crises Ooaaty 236 

lor th Dakota, • e l s o a Coeaty 236 

•ortk Oakota, Peabiaa Coeaty 236 

•orth Dakota, Baasoe Coeaty 236 

forth Dakota, l icklaad Coaaty 236 

•ortk Dakota, Sargent Coaaty 236 

forth Dakota, Stee le Coaaty 236 

f a r t s Dakota, t r a i l l Coasty 236 

forth Dakota, Balsa Coaaty 23* 

Otio 356 

Oklaaoae, atcka County 182 

Qklakoaa, Beckkaa Coaaty a i s 

Okiahoae, sryaa Coacty 182 

Oklakoae, Carter coaaty 162 

Oklahoaa, Coal Coaaty 182 

Oklahoaa, Creek Coaat* 181 

Oklahoaa, coster Coaaty *18 

Oklakoaa, Garfield Coaaty 181 

Oklshoaj, la r via coaaty 162 

Oklahoaa, Grady Cnanty 182 

Oklahoaa, srant County 181 

Oklahoaa, Hoahes County 182 

Oklahoaa, Jefferson County 182 

Oklahoaa, KingClsker Coanty 181 

Oklahoaa, Logan Coaaty 181 

Oklahoaa, l oee Coanty 182 

Oklahoaa, Karshall coanty 182 

Okleboaa, KeClain Ccanty 182 

Oklahoaa, Rarcay Coonty 162 

Oklakosa, *oble Coanty 181 

Oklahoaa, fovata Coanty 13 

OHaaoaa, Osaa* Coaaty 101 

Oklekoaa, Paeaea coaaty 1811 

Oklekoae, Pays* coaaty 101 

Ofclaaoaa, Pit tsbera C e n t * 102 

Ofclaaoaa, Poatotoc Coaaty 102 

Oklaaoaa, Pottaaatoeie Cooaty 102 

Oklahoaa. Covers B i l l s Coaaty «1B 

Oklakoaa, Seaieole Coaaty 102 

Oklakoaa, Stepkees Coaaty 182 

oklakoaa, T a U a Coaaty 101 

oklahoaa, Basfcita Coaaty MS 

Oreeoe 162 , 110, TO. 202 

O n ^ o s , Liacola Coaaty 153 

Fcsasr lvaaie , Bedford Coaaty •"» 

Peaasylvaaia, Berks Coaaty «7 

Peaasylvaaia, Bradford coaaty »7, 
126, 222 

Peansylveaia, Backs Caaaty «7 

Pennsylvania, Carboa Coaaty »7 

Peansylvaaia, Colaabia Cosatj « 7 , 
126, 222 

Pennsylvania, Daepfcis Coanty B7 

Pennsylvania, ra l toa Coaaty «7 

Pennsylvania, Bantinedoa Coaaty *7 

Pennsylvania, l e x e m e Coaaty »7 

Pennsylvania, lycoaiaq Coasty 87 , 
126, 222 

Peacsylvaaia, for'kaaberlaBd Coaaty 
a7 

Peansylvania, Potter Coanty 126 

Pennsylvania, Schuylk i l l Coanty *7 

Pennsylvania, Sa l l ivaa Coaaty a7, 
126 

Pennsylvania, Tioga Coaaty 126 

Pennsylvania, Sysaing Coanty *7 

Saskatchewan 30a, 308, 3*2. 358, 
367 

Sooth afr iea 302, «7» 

Sooth Carolina 116, •*• 

SootH Carolina, Abbeville Coonty 
20« 

Sooth Carolina, kiken Coanty 231 

Sooth Carolina, imlerson coanty 
20* 

Sooth Carolina, Cherokee coanty 
219 

Sooth Carolina, Jreenv l l l e Coonty 
20* 

Sooth Carolina, Jraenvood Coanty 
20« 
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Sooth C o r o l l a * . U n n t Coaatr 20* 

See** C a r o l i a * . bexUaAee Coeaty 

Soeth e n r o l l s * , BeCorxdcfc Coaaty 
20« 

Soaks c a r o l l s * , Oconee Coaatr 2 M 

sooth C a r o l i a a . r i c k e s s Coaaty 20* 

Sooth Carol i a e , SaXate Coaaty 231 

Soeth Carol iea . , Spatrtasbora Cos at y 
2B», 219 

Soot!: C a r o l i a a , Tork Coast y 219 

Saata Dakota 1«0 

Soata Dakota, Caster Coeety 260, 
3S1 

Sooth Dakota, P a l l U r e t Coaaty 
3 a i -

Soata Dakota, Baroiag Coasty 326, 
ao* 

Sooth Dakota, La*ra*ce Coast? 261 

Soata Dakota, Poasiaotoa Cosaty 
260, 3*1 

Spate 6 7 . 378 

Tennessee 2 5 , 3S6, a,6s. 873 

Teasessee, C a r t e r Coaatr 8 7 , 230 

Teasessee, Johasoa Coanty 8 7 , 230 

Teaaessee, S e l l ! ran Coaaty 230 

Texas 6 2 , 1«7 , l i f t , 316, 383 , 833. 
838, 856 , «6» 

T e n s , I ras tcooa Coeaty « 6 i 

Texas, I t ascos* Coaaty 226 

Texas, B a i l e r Cosnty 861 

Texas, Baa Coaatr 2*a 

Texas, Bclscoa coaaty 861 

Texas, I s r l esoa Ceanty 362 

Texas, Car SOB coaaty 861 

Texas, Castro Coaaty 861 

Texas, Chi ldress Co&nty 861 

Texas, Cochraa Coaaty 861 

Texas, C o l l i a o s r o i t k Coanty 861 

Texas, C o t t l e County 861 

Texas, Crosby Coaaty 861 

Texas, Dal las coaaty S61 

Texas, Deaf Ssitfc Cosaty 861 

Texas, Dickeas County 861 

T i i u , Ooaley Coaaty *61 

Texas, Sural Coaaty 3 « , 226 

Texas, Ector coaaty 13 

Texas, f loyd Coanty 861 

Texas, roard Coanty 861 

Texas, Cray Coaaty *61 

»•**«* Hsls Css»lr *•« 
Taxes, B a l l covsty 861 

Texas, Beasfoce' Coaaty 861 

Texas, Bardeaaa Coaaty 861 

Texas, B e r t l e y Coaaty M i 

Texas. BesphiU. Coeaty 861 

Texas, Bockley Coaaty «C1 

Texas, Betcfciasoa Coaaty 861 

Taxes. Karaes Coaaty 3 3 . 3 8 . 226, 
23«, 28B. 315 , 379 

Texas, Kin*. Coasty 861 

Texas, Kaox Coast y 861 

Texas, laatt Coeaty 861 

Texas, Lee coeaty 362 

Texas, Upscoafe Coaaty * 6 1 

Texas, Uaat Oak Coeaty 3 8 , 2 * 8 , 
315 

Texas, Llaao Coaaty 129 

Texas, Labbock Coaaty 861 

Texas, BcBollea Coaaty 33 

Texas, Boore Coaaty 861 

T a x i s , Bot ley Coanty 861 

Texas, Bsrarro CcossLaa 13 

Texas, Och i l t ree County 861 

Texas, Oldbaa Coaaty 861 

Texas, Parser Coaaty 861 

Texas, P o t t e r Coaaty 861 

Texas, Randal l Coanty 861 

Texas, Roberts Coor.iy 861 

Texas, Share an Coaaty 661 

Texas, S t a r r Coanty 13 

Texas, Swisher Coaaty 861 

Texas, Bebb Coanty 5 1 , 238 , 3T5 

Texas, wheeler Caaaty 861 

Texas, f i l s o a Coaaty 286 

United irab Re pat l i e , Qatrani 825 
Baited Sta tes 195, 307, «03 

OSSlt , 28 , 78 , 7 5 , 9 2 , 98 , 110, 
113, 122, 180, 167, 173, 2 7 1 , 
278, 3 0 1 , 380 

05S», xzerna i jan 2 

OSS*, Cornaya shor iy* 172 

05S«, Kazakhstan 8 , 3S, 1*5 

0SSK, Kir«, i»iya » ° , 159 

OSSt, Kola Peninsala 5 , 128 

0SSK, Siber ia 7, 9 8 , 121 
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1SSB. Tien-Shan 85 . 96, 87 

3SSS, Tcansbalkaliya 199-

1SSB, tar ty Peaninsala 57 

3SSB, r?an-Shan 76-

1SSB, OkCaina 170, 171 

a£SB. Szbek SSB 151 

7 t a i • « , 1 6 1 . 178, 179, 202 , 259, 
27a, 3 0 2 . 306. 320 , 322. 327, 
395. 3»6 . 366, 375. 393 

3t»k, Syery Coaaty 336, 398 

tjc»h, Sarf ie ld Coanty 337 

3t«h, Jaab Coanty 175, 2S7, 281, 
309, 363 , 3?".- 396 

<lt«h, Kane County 337 

Otafc, S i l lard Coooty 309, 395 

Utah, P late Coanty 162 

a tan . Sa l t Lake Coonty 162 

•Jtah, Sao Joan Coanty 73 , 217, 
336, «2J 

Gtah, Tooele County 275, 309 

Veraont, Bennington Coonty »7 

Veraont, Laaoi l le county 97 

Tirgia ia »««, 9S» 

Virginia, Bland Coonty 97, 230 

Virginia, Carroll Coanty 230 

Virginia, Calpeper Coonty 97 

Virginia, Floyd Coanty 230 

Virginia, Franklin Coonty 230 

Virginia, Srayson County 230 

Virginia, Henry Coanty 230 

Virginia, Patrick coanty 230 

virgiaic, Palaski Coanty «7, 230 

Virginia, Bossell County 230 

Virginia, Scott coanty 97 

Virginia, Sayta Coanty 230 

Virginia, Spotsylvania Coanty 109 

Virginia, Tazewell Coanty »">, 230 

Virginia, Basnlugtoa Coanty 230 

Virginia, By the Coanty 230 

'Washington 96, 162, 178, 179, 202 

Washington, retry Cojnty 373 

»*st Virginia I'M 

vest Virginia , srant coanty (7 

west Virg in ia , Pocahontas Coanty 
»7 

Wisconsin 161 

m s c o n s i n , Harinette coanty »T 

159 

• i s c o n s i a , I t m n Coanty a? 

Byoaing 9 7 . 112. 1»1. 160. 161. 
162, 225, 227. 23a, 259. 3a6, 
355, 360, 386, 393, 399, a19. 
«*0, *»2. 957, 971 

Byoaing, albeay roanty 1 , ITS, 
251, 258. 952 

Byoai g. Carbon roanty 1, 258, *52 

Byoaing, Converse Coaaty 1 

Byoaing, Freaoat Coanty 1, 21. 
328, 376 

Byoaing, Goshen Coaaty 251 

Vyoaing, Jaacs Lake Qaadrangle {7. 
5«| 952 

Byoaing, Johnson Coanty 315, 335 

Byoaing, Laraaie Coanty 251 

Byoning, Horgan Qaadraagle f^.S'l 
952 

Byoaing, Batrona Coaaty 1, 175, 
328 

Byoaing, Biobrara Coanty 391 

Byoaing, Platte Coaaty 251 

Byoaing, Stroess Bill Qaadrangle 
(7.5M 952 

Byoaing, Sweetwater Coaaty 1, 258, 
928 

Byoaing, Beston roanty 391 
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QUADRANGLE NAME INDEX 

The one degree by two degree National Topographic Map Series (NTMS) quadrangles a: e indexed. 
The following map shows the quadrangles of the continental United States. 
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KM CUXH 195, J5J 

i i i u n 19* 
t u cm MS 
CUE9 292 

BBCtT K M 105 

I I D 191 

E S C l U m 217, 336 . 337, 3»5 

Escinn *7 
n n a los 
P 1 I U 0 R 353 

P1KO 236 , 353 

pusmrr 3*5 
t U M H C t Q * »7 

rtzsw 3« 
Pt P i n C I 1*7, 371 

PT n m •?, ico 
pt s u n t i«i 
eunsrau a , **i 
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amrm 105 
CLEW PUIS «7, 195, *S3 

COI9-XKU 105, 202 

SI19B C1ITOI 296, 395, 397 

6I1IS POIKS 236, 353 

6I1IB J9KTXOI 22 , 3*5, 352, »«5 
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n m n 22, 195, 227, 233, sis, 
9 1 * . M S 

a t i n 111 «7, 105 
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S1ITP0IP 97 , 399 

IITIE 105 

IIMXIS 135, 353 

R0I9S 257 

ROlltOOK 395 

SOCOItl 202 

ROT SPIH0S 160, 391 

R09ST0I 1*7, 299 

R0CRES 1*1 

I9VTHROI 97 

n a m 923 
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z t o i m 97 

nam u r n *7 

J1CKS0I 97 , 195 
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JQRRSOf COT 97, 213 

OOttXW 97 , 132, 160 
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I U S 1 S CITT 132 
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KB1X 239, 923 
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I R C I i a i 1*1 

I I K t U 30, 105. 397 

CR0ZTO.Lt * 7 , 119 , 205, 213, * 9 * 

K0TZEI9C 1 * 1 , 256 

LI CI05SE 353 

LI J9K1 232, **S 

LIXE CMBPL1XR *7, 105 

I U I I **5 

URDU 21 , 112. 376, 399 

L1RE90 3«, 51, 226, 239, 2*9, 315, 
*6* 

LlfltRCE 132 

L1RT0R 105, *61 

I O D 1 U U 22, 3*5, *1», **S 

UMOI 326, »9* 

LERXSTOE 105, 130, *53 

LERXS70RI 1C5 , 1 6 0 

L i l t IZLLS 220 

LXROR **5 

LIRCOLR 105 

LITTLE ROCK *7, 105, 160 

LUEO 129 

LORC IE1CH 69 

LOS 1R9ELES 69 

L9I90CK 1*7, *61 

LDID *10 

R1RILI ClITOf 217, 339, 3*5 
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atBQBBTTE 0 7 , 105 
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GEOFORMATIONAL FEATURE INDEX 

Geologic formations, mines, claims, districts, lakes, rivers, mountains, and other regional 
stniaures presented in the reports are indexed. 
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Kighvood floontalns 105 

H i l l Creek Formation 19* 

• i l l s i e e U s * 25* 

R i l l t o p Focset ioe 192 

Htckceck Shale 368 

Bobas Pecaatioa 18Z c 

• o M e a v t t l e Shale 1S2 

Bolyoke Foraatioa 3S8 

BOBeycoab Basalt 2S1 

Boeeycoab B i l l s 27« 

BoskiBBiBi Besa 217 

Boagh Lake creep 90S 

Becklcberry ftxdge t a f f 17* 

Baabolt creek 239 

Beabolt Poraatioa 202 

Beater Creek Piston 2«1 

BBBtOB CEOBp 182 

•area Shale 356 

Baroaias sepergroap 359 

I aad I Tela Systea *12 

Idaho Batkol i th 193, 221, 392 

Idaho City D i s t r i c t 2*5 

Idaho Pride Vein 911 

Idaho Springs Foraatiea 9 1 , 206 

I l i e a e s s a ? Ia tras ios 95, 105 

In Trast Vein 911 

Indian Peak caage 366 

Indiana Copper Biae 38 i 

Inez Deposit 38* 

Insco Deposit »1 

Inyan Kara Groap 3*1, 393 
Iron Bill 105 
Iron Bill Coaplei »02 
Ircn Rill Intrusion 105 
Iron Bine 162 
Irving Foraation 199 
Xsbaa Prospect 389 
Jackfork Sandstone 182 
Jackpile sandstone 312 
Jackson Dona 105 
Jackson Foraatlon 33, 226, 2*8, 

379, *56 
Jacobarilla Sandstone 3*«, 389 
Jaaas Bine 389 
Jasestosa Ccan it* 105 
Jisberlana Intrusion 18 
Joe porsythe procpect 389 
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Jobeav • Bise 208). 3B» 

Jonas Tal ler Shal« 182 

Jokastoa area 205 

Jadith Boantaias 105 

Jaditk l i v e r Poraatioa *2 

Kaib Bassif 35 

Kaibab U m t ' a t 2 « , 3*5 

Eaiparbwits F l a t e m 337 

Kakabefca, Qeartz i te 353 

Km yem a n a 335 

Eavesta Poraatioa 3 3 9 , 3 7 5 

Keg Boeataia Iaga i sbr i t e s 2B1 

Eeg s p r i s g u a e s i t e 281 

Keg Spriag l a t i t e 2B1 

Eeaai Oroap 023 

Eeao .Bi l l Qaartxit* -S* 

Eeraac Sectioa. 30 Bia« 191 

Kara l i v e r 162 

~ r EeveeaavaB Ser ies 353 

Key Lata 30« 

Kfcadaa Formation 1*0 

Kiaaichi Pocaatioa 182 

Kiaaa B i l l s 256 

Kic'~s Dose 16 

Kiadblade Focaatioa 182 

Kiaderbook Ser ies 115 

Kiagaan Feldspar Bin* 387 

Blags Boaataia 127 

Kings Bosntaia Bait 219 

Kiokee ( a l t 231 

Eirtland Poraatioa 185 

Kitchi Schis t 391 

Kit tat iaay Lisestone *7 

Knife take erosp 135 

Knox Doloaite 87 

Kola Peaiasnla 12* 

Ron* Dolee i te 391 

Koongnrrii Deposit 210 

Kootenai Focaatioa 860 

Koagetok »r*a 239 

Koyakak area 282 

KBBkokeia ffjantaios 253 

Kametsk Basin 113 

Krsritas Bassif 8 

Ksyl-Ospal Rassif 06, 88, 89 
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la. Sal Boeataias 105 

l a Sal Baaber 2 e i a e 352 

Lateig BraaiaB Bine 206 

Laeexts Focaetloe. 2KB 

Lageaa Di s t r i c t 333, 33* 

take Itbabascs 268. 367 

Lake Citr Caldera 199 

lake a t * B i s t r i s t 22* 

l a k e / F r a n 39* 

lake Issyk-Esl* 75 

lake Beosho skale Besber 132 

lake Bipigon 1B3 

l a k e of tbc Boots t r e e 353 

=. lake Vecailiea Poxaet ies 135 

l e r o t a FBrnatiOB 236, 3 * 1 , 393 

laaoste Sandstone 97 

laacc roraatioa 251 

laadstoae Peak 91 

laak i s ooae 97 

Larasie Porsatios. 227, 233, 315 

laraaie Boantaias 251 

la s m i n e s krek 23? 

l a s t chance vein 2*7. » i i 

lava Creek t e f f 17* 

Leadvil le Poraatioa 339 

Lehigh cap 372 

l e a k ! e s s 105, 2*7, *0O, *11 

lena l i v e r va l ley 7 

Levis Sbala 185, *S2 

L e v i s v i l l e Beaber 182 

Lightning Clais 392 

linden Flatoa 353 

linvood lake 353 

Lisbon val lay *21 

l i t t l e »*i t •oeata ins 105 

l i t t l e c b s r l i e Creek 63 

l i t t l e Johnnie Ttia «02 

l i t t l * Osage Haaber 132 

l i t t l e Spring Clais 392 

Liverpool C r e c h e s 115 

Livingstone creak Foenation »08 

Llano Batactdo 257 

Llano Oplift 129 

Lodgepole ForaatioB *60 
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Lcgaa Intrusions 3S3 
too* Boaatain 1? 
Loaesoae pete BLJC «0» 

Long creek Saintain 97 

LOB-J pit.* H i l l s area 19a 

Loagaeado* Sandstone 368 

terrain Formation «08 

tos Ochos Bine 1(2 

tost sheep Doloaite 363 

Lost Soldier area *28 

Lotozero Sass i f 122 

Lover Harden Claia 392 

tacky Horseshoe f e i n 2*7, a n 

tacky Re B ine *19 

tacky Strike Claia 392 

K i l o * Ilea be r 326, eOa 

l y t l e sandstone 232 

3 and G nine 389, 390 

ftacaabas Sec ies *09 

laclean Orebody 168 

Racoapiu Cyclothes IIS 

Badera Liaest one 188, »«8 

Hadisoa Group »60 

l iadisoo P la tean 189 

Badison Range 189 

Ragdalena Gcoap 185 

Hagnet Core 10$ 

Rahanoaen For nation 353 

Rain Diggings Claia 392 

Rancos Shale 185, 191 , 220, 333, 
375 

Kandate Claia 392 

Rangas Fault 38« 

,1aniton Island Coaplex 105 

Banning Formation 33, 362 

Rapla B i l l Shale 115 

Hagooketa Shale 115 

Rarctllns Shale 356 

Racgason Creek Gneiss 389, 391 

Racial) Rlrer »67 

Rarlano ant ic l ine 119, a07 

Rar ia i o Lake Deposi t 119, 136, 
2«9, 388 

Rarie Byrd Land 201 

rtaclov Formation 182 

Rarguatu Range Supergroup 391 

1»6 

Bacqnette froaga. 391 

Bargeez Deposit 397 

B^rtis Formation 367 

s a r t i a Ridge 30 

Bary Katbleea Bine 3»« 

Barysvale D i s t r i c t 162 

Bascall Foraatioa 202 

Bassos Formation 211 

Ratanesak ' a l l e y «23 

Batcha Sass i f 85 

Satiaesda Formation 438 

Basch Chank Shale «T 

Bsareen Prospect 39* 

Bear i c e Bay 30* 

Bcalester For s a t i n 182 

RcClore Boastain 105 

BcCcacfces Bona t a i n s 35* 

ScGrath Gneiss 353 

BcKMxie B i l l Foteatioa 182 

RcKia Formation BOS 

RcLeaBs'joro Group 115 

Bctish Foraation 182 

Rcvaaaca Porsatioa *S9 

Redicine Bon Pornation 251, «52 

Bedicine Boa Roan t a i n s »5'. 

Benefee Pocaatioa 188 

senoainee Gcoap 39 V 

Berry fidov Bine 38* 

Besavetde Focaation 185, 188, 202, 
251, 375, *52 

Ri Tida Bine 73 
Hichael Lake *15 
HiCiigaaae Focaation 3**, 369, 

390, 391 
Riddle Lake 36*> 
Bidnite Mine 96, 162 
Bidvest Lake 30t 
KlgasUte Rassit 353 
Riller Peak Formation »59 
Rinas Series »09 
Rinecal Park Deposit 30 
Ring Kissi** Deposit 168 
Rinneluaa Foraation 160 
Rlnnesota 8'»er Valley 353 
Rissassagi Foraation »08 
Hlision Canyon Foliation »60 
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B lss iss ipp l > i« *C 187 

Rissoala Sar ias 859 

BisaoacL Soaataia Skal* t82 

Botoc Paalt ZOM 231 

Boaakopl Porsatioa 17, 217 , 337, 
339. 375 

• o l u Forsat ioa 199, 339 

Bolodoro Bras 29 

•oaa Sck is t 391 

Boaarck C l a i a 366 

Boaitor Bmaga 255 

• o a t a z w a Qaartx Boaxoaita 9 1 

•oaaaaat k a t i c U s * 339 

Boor* I r a s 205 

aoorkaad kraa 19* 
Borcaci Deposit 30 

Borrison r e c a a t i o a 22 . 103 . 119, 
130, 185, 188, 1 9 1 , 207 , 206. 
232. 2 3 * . 230. 2 5 1 , 312 , 315, 
317, 329, 337, 338, 339 , 3«3. 
375, 3 8 1 , 382, 385, 388, 393, 
397, «02 , 805, 806, «07 , 835, W0 

Boss Back Besoer 375, 393 , 821 

Soaal kscstney 105 

«oaat Cacaal S i l l 368 

Boaat Oseaola Ccaaita 130 

Boast lobars 105 

Boaat Bosa 105 

9oant Bosa Gcaaita 105 

toast Taylor Deposit «06 

Boaat Toby Coaaloaarat* 388 

Boaataia I l e a S u i t 115 

Bowry Sbt la 236, 852 

a t . Es ta l l e Piston 220 

8 t . BcKLttlar 253 

«eddy Creak 232 

Baddy sandstone Banker *5j 

Bascie Creek Sbala 132 

• a c i a i e a t o Croap 185, 188 

fash Fort Shear Zona 857 

• «?»}o Sandstona 339, 375 

Baadla itosataina 199 

Vegeanee Iron-Pornation 391 

• e l l I * 81y Poraation 192 

•elson Batholitb WOO 

*e» Albany Skale 16, ITS 

l a v Kaapsbire P la ton ic Ser ies 99 

tfw KMvan rocsat ion 369 

•Mark Croap 3(8 

• e v c s s t l e Sandstone 236 

•eagate Pxisos Bine 368 

Sealant Usea toae 859 

• • a l i a Basla 398 

• l f 9 * c Boaataia 960 

•lobrara Formation 232. 236, 380, 
•52 

• o Pay * « i a • " 

• o t a i Besa 217 

I O M croap 281 

•oaessck Skala 160 . 389 

•opeaiaa Qaartzite 353 

•octk Breacfc roraatioa 203 

•octk rrying Pan Craak 287 

•octk Bacpar Craak 213 

• o c t k Boca Foraat ioa 202 

aor tk Perk Poraat ica 251 

•ortfc t l l a y * • « • D i s t r i c t 98* 

• o r t k Skora fo lcan ics 353 

•o r tkaes t i n g l e 353 

Oakv i l le Sandstone 38 , 2 8 8 , 315, 
383 

Ocala Liaastoac • • • 

Ooal leU ForaaUoc 232, 257, «30 

Okio Skal* 356 

O i l Craak Pocaatloa 162 

OJo t l eeo Saadstoaa 185, 188, 80S 

Oka Csrboast i te Coaples 105 

OZsatasgy Skala 356 

Oliveriaa Platonic Series 9« 

Oqairrk'Ointab Bt l t 322 

orpba fain all 
Osage Saries 16 

Oscar Orosp 182 

Ottaaa Grsben 105 

Osray LIneatone .139 

Overfall Brook rorastion 2C3 

Pacific Ocean 69, 1»6 
Pajarito noontain 105 
Palengana Salt Done 226 
Palaar Sneiss 391 
Palis Forsation 3S» 
Paalieo Estuary f«7 
Park tangs 618 
Pater Porsation 80S 
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r a r j a aaassir t»x -

Paeaea Lieestoae 132 

Paretta roreatloa 202 

Paeca Bi»er 63* 1»7 

Pacheaaaa tegloa 5 

Pecors roraa t ioa «0S 

Peters Cratk Pee I t IS 

P e t r i f i e s Forest M b t r 393 

paaapkocla roraat ios 1 « . 193. 38* 

Picaaace Crack Basis 1*1 

Pictoa Croap 293 

Piedao"it Sroep 127 

Pieoaort Province aT. l i e , 20a 

Piedra <i»er 199 

PieoaB Scovp »59 

Pi«tr* Shale 233. 236. 326, 380. 

•30 

P i ta s peak Qcamite aSa 

Pia* C n « Caoaynclia* 211 

Pia* tea Claia 392 

f i n * Point Deposit 16B 

Piae Bida* Sandstone Beaber «S2 

Piaedaie Sococl ia* eoi 

PinkertM Trail roraatioa 339 

Plato noaats ios M2 

Pioneer Betbolith 193 

P i cneerv i l l * Oi s t r l c t 2»5 

P ipc l lae Faelt 138 

P l M w i t Boeateia 105 

P lease atoa reraet ios 132 

Pocono Poreatloe «7 

Pocos 4* Caldas Intraslon 105 

Poisoa Caayon nine »13 
Poi«on Canyon Sandstone 1;9, 

391, 188 

Pokegasa Qsartxlte I K , 353 

Po lar i s nine Deposit 168 

Poleo Sandstone Lenti l »»8 

Polk Creek Shale 182 

Poaperaag Outlier 368 

Portage Lake Seriea 389 

r ,rt land foraation 368 

Portland nine 389 

Post Oak Congloaerate neaber »18 

Potato Hi l l Clala 392 

Powder Hirer Basin 1*1, 19», 227, 

Poaeec s ivar Baste 2JB. a7l 

Po*4erkoro D i s t r i c t at 2 

PoaderhocB t r e s t l e 195, a02 

Poeerhora l a t r a s i o e 105 

Pcaseee i s l e c a e i s s 309 

Prlcklr Paer va l l ey * » • 

Prtace of • a l a s Island «12 

Priacatoe Blae 3S9 

Peckvaaee Poraatlsei 353 

Parce l l B e u t a i a s 350 

Parcel 1 sasdstec* »*2 

Parcel l s i l l s aoo 

Psrgato ire Focaatioa 232 

Pergatoire l i v e r 232 

Qejachita Boaataias 182 

Qaadraat Oeartzite «*0 

Qeajak S r a s i t * a t * 

Qaeea City Sat* **.» 

Qsirke Lake Scoep »M 

Qairfca Lake Boeat MS 

Babbit Lake 30a 

Babbit Lake Deposit 305, 310 

Babbit Lake roraetiea 353 

EaUeal B i l l 91 

BaiBT Creak Intrasion 10S 

Baiar Lake tree 353 

Palsy Biver i r e * 353 

Palstoa Creak Site 162 

Saaaay Lake rornetio* "0B 

Pare Batata Biae 387 

Faton Basia 161 

oatt lasaake B i l l 105 

. <«ascrag Poraation a2 

ieector Teia 2*7, a n 

Beagas Sands ton* 182 

Baaar Creak Poraatios 3««, 391 

Becaptsre Beaber 207, 385 

Pad BlafC Clela 162 

Bed Branch Beaber 182 

Bad Cone 91 

Bad Ri l l 105 

Red Rirer Poraatlon 236 

Red Hirer ' a l l e y 236 

Pedvall Liaestont 2 ( 6 , 3*5 

Raese Rlrer 255 



ccoroiamovit n t r n s raatrr 
teklaa ForMtios *6» 
l e r e b l i c l i e e a t i t e 309, 390 

Ikes I a t r e s i a s CO 

Bickerds I U * 162 

• ico Forest ioa 199, 339 

f l ko la tv ias fc 189108 5 

siaaeood SiB« 162 

t i a Ceases Bieer 199 

l i « m « Iros-Poraatioe 3a«, 399 
locfcy arroyo 118 

Bocky toasts l as 161 

loeiclere faia « 
l oss -Maes Asposit 105 
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Rose Pocaatloa 3S3 
Boysr Doloaita 102 
Bwdayys Bssatsias 270 
*mla Ctttl 232 
Sea Jeaale Deposit 3 ° ' 

tasa Springs Ssadstose ">Z 

S. aastedoa Bias 309 

Saaeaasa S e t s o l i t k 353 

S a l i e r a l Skal» Toaaoe *«0 

Salaoa C i t y D i s t r i c t 2*5 

Salaoa t i a e c Roasta ia* 193 

Sa l t Bask Beabsr 2 2 , 337, 339, 
J*3, 375, 393 

Saa katoalo V a l l a y Bsposlt 103 

Saa Jose Poraacioa 105, 108, «05 

Saa Jaaa Basia 1 6 1 , 186, *05 

Saa Jaaa Roaatalas 22* 

Saa M i s V a l l a ) 199 

Saa l t t « r a a l t 138 

Saa Rafae l D i s t r i c t 316 

Sa* U f a * I Sroep 185 

Sat l a f a a l Saa 11 390 

Seed task Sasia 161 

Saadla Poraat ioa M 8 

Saadstoae Rias 362 

Saaara da C r l a t o RoeateUs 185 

Santa Darbaca Basin 69 

Seats C r m Basin 69 

S u t i Ri ta Deposit 30 

i»o Francisco s a c i a * «09 

Sargent Frospect 369 
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Saunas Poraatioc 102 

Saaatch laage »1» 

Saatootfc Sa tkoUtk 221 

Sayan Boaataies 92 

Sckarllec Property »00 

Sckssrtxsalder S i s * . 162 

Scot t Besla a30 

S e a r l s * take 69 

S e i f t rorsa t ioa *60 

Celaa ik B i l l s 105 

Selasik B i l l s Piston 2 a i , 256 

Saaiaola PorsaUon 102 

Saaora Foraat ios 182 

S a a t i a e l Bet t * Beaker 326 

Sexpest Forcetioe * 0 0 

Serpeat iae leva 239 

Sexpestiae Crsa i te 2*1 

Saras r i s e r s r o r a a t i o s 118 

Sasy Doloalta 36 3 

Saaard Psaisssla 2 * 1 , 2 * 2 , 256 

Skastct ccaek 135 

Skaap Boactais Poraat los »59 

5kaapcock BosntaiBS 27«, 275 

Skervood Rise 389 

Sheave Creek 2*7 
Sklsareap Coaaloaexate 217 , 393 

S k i r l e y Basis 1 , 1 6 1 , 175, *19 

Shoal Cre*k L i a a s t o M 115 

Shorty claia 392 
Skat t la saadoa Porast ion 368 

Siaao S l a t * 391 

S lbar iaa Plata 120 , 121 

Side B i l l C l t i a 392 

Siacca sacks* acaa 162 

Sierra Radre «5? 
Sier ra Besadt M t k o l i t k 16 

S ier ra Beaad* Boentelas 03 

Signal Roantsia rocaat ion 162 

SIVvec Rasa I t a* 22* 

S i l v e r Pieae Grani te 105, 206 

S i l v e r Oaeen Rin* 366 

S i l v e r t l p Tain * M 

Siaonson Doloele* 363 

Slapson Formation 13 

Siooi Ootrtiita 35 3 
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Six-S i 1« bike ftaphlbolite 391 

Skaeraaerd la tras ioa 59, 60 

-Sta l l Crack 17 

Skall Craek Shale 17. 236 

Saitk taka D i s t r i c t 119. 333 , «07 

Sa i tk B is * 3S9 

Saaka Biver 91 

Ssakc Biver D i s t r i c t 2*5 

Saoabaak Stock 353 

Solbera Schis t 391 

Soadaa Iros-Facaatiaa 135 

Seats a l l i g a t o r f a l l e y 210, 39* 

Sooth Frying paa Craak 2a7 

Soath Park area l a i 

Soath Bi ley Pass D i s t r i c t »0« 

Sparta Porsation • $ • 

Spearhead Beaber 17* 

Spor BOaataia 267, 27a, 309, 320, 
327, 163, 395, 396 

Sprace Pisa area 205 

Sprac* Pin« Groap 219 

S t . Francois soantaias 28 

S t . Uareace Island 1C5 

S t . Peter ' s Doae 105 

Stag Creek volcanics 211 

Stanley Urea 2*5, 392 

Stanley Shale 182 

Star Pl«or(.par Di s tr i c t 366 

Stee le Shale S52 

Stephenson Sine 389 

s t e r l i n g Poraation «23 

s teaart M a l t 16 

Stinking Hot Springs ** 

Stobie roreation a OS 

Stonefort Liaestone (leaner 115 

Stonevall Poraacion 236 

Stony Ronntain Poraatlon 21* 

Stony Bapida Linear Belt 330 

Stora ring Peak 22* 

Stuart shale 182 

Styx River Batholith 220 

3<igarloaf Jkrkose 3*3 

Snsaarvi i le Poraation 319 375 

itmshine Bine 162 

Supai Poraation 266, "15 

Sapexior Tectoaic Province aos 

Saaaayr Batholith 87 

Svan Peak Poraatios 363 

Sycanore Liaestoae 182 

Sylvaa shale 182 

Tecfcat Poraation 160 

Talcott Poraatioe 368 

Tallahassee craak 2*0 

Tallahassee Creek Congloaerate 2ao 

Tal le lab r a i l s Poraatioa 20* 

Taapa Liaestoae 371 

Taaana-KaskokaiB Loslaads 253 

Task B i l l Llsestone S10 

Taaaer Basin 69 

Tashkent artes ian Basin 151 

Taxpayer Saaple 389 

Taylor Biae 389. 390 

Taxis Croap 367 

Tee Lake area «15 

Teller Boaataia 91 
Teaple Roontain 30? 
Teapletoa Beaber HI 
Teasleep Sandstone 251 
Thelon Biver 1«2 
Theraopoiis Shale «52 
Thessaion Poraation »08 
Thirsty Canyon Toff 17« 
Thirtynine Rile 7olcaaic Series 

2»0 
Tboaas Rang* 175, 27«, 309, 363, 

366, 395, 396 
Thoepson Creek 19» 

Thoapson Peak Poraatioa 221 

Thoason Pornatioc 353 

Three Porks Basic 189 

Three Lick Bed 356 

Thnrsan Sandstone 182 

Tharsday Doloaita 363 

Tien-Shan 88 

Tlstered R i l l s Sroop 182 

Tiaains Di s tr i c t 183 

Tin Koontsln 105 

Tired Pop Ba»'-Hth 220 

Tishoaingo Sranite 192 

Tobacco Root Rountalna 199 

Tobin nine 389 
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Tcdilto Liaestoa* 138, 357 
Toe© roraetioe 96 
Toirabe Baas*. 255 
Tolaca Qeaxtz Hoazoalta 116, m 

Toabstoae Bat ta l i th 5» 

Toahsstoee Boasts i s s 5* 

Toabstoae l i v e r 5» 

Toaga* l i v e r Beabar 32*. • • • 

Topaz BoaataiB 27a, 291, 399 , 363 

Tocdi l la Saaastoa* Beabar 379 

ToroMap Foraatloa 266, 3*5 

Toaasead Valley 331 . 

T o n n j Caeiss 20* 

Tcadeeatec eroep 115 

Trai l Creatk 2*7 

Trai l BUoe Placer Dapocit •*» 

Traasaatarctic Boaataias 201 

Trapper Creek 2*7 

Trapper ve la a i l 

Traversa Baacfc D i s t r i c t »0« 

TroaaaM roraatioa 353 

Trey Craaite 1S2 

Tscsecari Shale 257 

Tacaacs P a l l s Sandstone 368 

Tarpi Bassif 85 

Tarqeoisa Boostsia 30 

Tascalooss roraatioa • • • 

Tafia Kara Croap 236 

Tao tetta Craak 2J2 

Tyeade Craak Syncl ise 339 

Tyler roraatioa 160 

Tyoaek Pocaation *23 

ryper S la t* 3** 

5Iota Basle 161 

Okralalaa Shield 170, 171 

Quels Saa »e» l t 38* 

Uncospabgre roraation 199 

Oacoapahgce f iver area 22* 

daion Valley Tornation 182 

Oakpap* Sandstone 3*1 

Drsvan Kineral Bait 22 

0 r * i U t * - » e * k » l t * Croup 271 

ffwharrie roraation 219 

»a U n c i to Craak 199, 22* 

faaoosa roraation 1*2 

Vaaosx creep 182 

Variscaa l l k a l i c Xstres lves 85 

vecs i l i .ee B i s t r i c t 353 

VeraUioa raal t 236 

Verail ioa Craeite 353 

Verai l ioe Basalt 135 

Vicssbar* r o n a t i o a «56 

Viola t i a t s toaa 13, 182 

v i r a i a i a Foraatioa 135, 353 

Voclker Prospact 389 

a. v i l s o a s i s * 162, 279, 2*0 

•eaoe Bad Foraakiaa 1 

•ah-tek-Tishar Belt 322 

•a lker Bi«er Basis 83 

v a i l Crack Saadstoa* Beaber »52 

• a l l BoaataiB T e « 298 

Calsat Clay 182 

• s l a n t creak raal t 38* 

•aaakak Poraatioe 185 

•apaaacka Forastias 182, 182 

•ar iaa Boantains 256 

•arrea (res 2*5 

•srvoaaB Liaeeaeet 20« 

Wasatch Basis 161 

Wasatch roraatioa 227. 23* . 315, 
335, 393, »71 

tssatch Plataaa 161 

Wasatch (asge • • 

Washakie Basis 161 

Washita Valley raa l t Zoae 182 

Waaseca 8in* 389 

•aches roraatioa *l* 
•eilbors roraatioa 362 
Wellington rorsatloa 181, 182 
•ells roraatioa 386 
•ellsvllle aoantains •• 
•est Bear lake 30* 
West rorelaad rorsatioa *23 
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