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A CATALOG OF STUDY P.L OF RADIOACTIVE HMERIIIS 

by T. W. Stern 

Introduction 

This catalog is a list of specimens of radioactive minerals for 

which the Geological Survey has been collecting optical, X-ray dif-

fraction, and other data. The specimens are in the study collections 

of the U. S. National Museum, the Mineralogical Museum of Harvard 

University (including some specimens en loan at Harvard from the 

American Museum of Natural History), and the Geological Survey. The 

listing does not include all srecimens it these institutions, but it 

does include those specimens for rllich K-ray patterns can to made 

available as well as representative srecimens from significant local-

ities, In addition, references are given to material on derosit, at 

the U. S. National Museum, that has been described in the literature. 

Eecause of the rarity of raici- cf the material here listed, re-

que:As for study material must be considered individually. Regardless 

of the quantity of material, any request granted ly the U. S. National 

ti.uF,L4M will have to be accepted on the terms laid down by that organ-

ization ecrserve limited or rare minerals. 

Those mi!.erals that show evternal crystal form but do not give 

X-ray powder diffraction ratterrs are listed with the word "ignited" 

after the X-ray powder diffraction rhectograph number. The ignition 

was done in air to red heat except where noted. 
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In the course of work at Harvard cn radioactive minerals many 

mineral species have been designated as "phases". Many cf these 

phases have teen identified as valid species already knorn; some new 

species have teen established. Many rhases remain unidentified and 

these present some problems. Some may be mixtures and others may 

not be uranium minerals. Phase numbers assigned by Professor Fronde' 

cf Harvard University are given in the list for some species. 

The grouning of the minerals in this list 'cllows that in "A 

glossary cf uranium- and thorium-bearing minerals," by Judith Weiss 

Fronde' and Eichael Fleischer (U. S. Geclogical Si rvey Circular 74). 

C,tical properties are given for most cf the minerals ecert the 

silicates, and such data are taken largely fror volumes 1 and 2 of 

the 7th-. Edition of 7fana's System of Lineralogy. 

The folic Ting entry, partly fictitious for illustration's sake, 

TS the form used in the :ist: 

IL:leral and Location Ref. no. cf Quantity 
fving numt er X-rav patterns 

Vanoxite 1/ Bill Bryan claim, TE 474 USGS-XS 
'ill: c'5(59 guild Steer Canyon, USN1L-150 g 

Montrose County, Colo, HKM-3x3,M 

1/ Hess, F. L., U. S. Gecl. Survey Bull. 75C-D, 63 (1925). 

The first column gives the mineral name and the inst it, tional number 

of the specimen; the second collmn, the locality; the third, the ref-

erence number of any X-ray diffraction powder patterns that have been 

made; and the fourth, the quantity cf material available. In the e--

ample given above the Geological Survey has enough material for 
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and spectrographic analysis; the U. S. National Museun has about 150 

grams of this mineral: and the Harvard Mineralogical Museun has a 

moderately incrusted specimen measuring about. 3 by 3 centimeters. 

The kindness cf Dr. George Switzer of the U. S. National ::useum 

and Professor Clifford Frcndel of Harvard University for their many 

helpful suggestions is gratefully acknowledged. Jcseph Eerman, 

Theodc. re Ectinelly, J. H. Eric, Judith Weiss Frcndel, K. J. Lurata, 

Jc'.n C. Rahbitt, and Jane Titccnt of the Geological Survey also have 

aided in thE work. 
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The following abbreviations are used; 

AMNH American Museum of Natural History. 

C Enough material for one chemical analysis. 

H Heavily incrusted specimen with area of specimen 
given in centimeters. 

Ear. Harvard :',-ray powder pattern. 

11M Harvard Mineralogical Luseum. 

Dn. Investigations Section, Geochemistry ane Petrology 
Eranch, U. S. Geological Survey. 

L Lightly incrusted specimen with area given in 
centimeters. 

I.: Voderately incrusted specimen win area given in 
centimeters. 

Enough material for cne spectrographic ara2ysis. 

TE Trace Ele::ents Section, Geochemistry an 
Eranch, U. S. Geological Survey. 

Petrology 

73GS U. S. Geological Survey. 

U. S. National Museum. 

!JSEL C U. S. National Luseu Canfield Collection. 

R U. S. rational Yuseun RoetlinE Collection. 

Enough matt: ia? for one X-ray powder rattern. 
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GROUP A. URANIUL: THORIUI: LIF.ERALS 

AMPANGAFEITE (Y,Er,U,Ca,Th)2(Cb,Ta,Fe,Ti)701e ? 

Optics 1/ 

In transmitted light, red trowr in color and isc-r,roric (metamict). 
n ur 2.13 t 0.03 (Ampanga1.4). 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

Ampangateite Samiresy, Eetafc, USGS -XS 
USNM C4C20 Madagascar USNM-1C0 g 

Amranvaleite Ambatofosikely, Mar. 11299 ••• 4M. 4WD 

HMM C2E74 Vadagascar Not ignited, 
no pattern 

Amrangabeite Anbatofosikely, Far. 11302 ON an. SIM, 

H1.1.! 88C74 Laeagascar Ignited, 
faint pattern 

.1/ Larsen, E. S., U. S. Geol. Survey Bull. 679, 39 (1921). 

ANDERSOI:ITE Na2Ca(U0D)(C0.3)306H20 

Optics 1/ 

Dichrosm 
0 1.521) Colorless 

1,541i Pale yellow Uniaxial positive (+) 

Specimen Data 

Lineral and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

Arc!ers( , nitc. 1/ Hillside mine, Inv. 2791 USNM-2 mg 
usrm Yac;apal County, 

Ariz, 

•/ Lliton, Charles, U. S. Geol. Survey, p.,..ra.onal connunication. 
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AUTUN= Ca(UO2)2(PO4)2010-12H2C 

Ortics 

Orlenation n(Autun)1/ n(Yar3,1and)2/ n 1/ richroism 
(7)''' 1.553 _0555 1.58-1,5C Colorless to pale yellow 

Y 1 1.575 Yellow to dark yellow 
(C) Z7 1.577 1,578 1.59-1,60 Yellow tc dark yellow 

Some ancmalous tiaxial negative autunite is uniaxial. The biaxiality 
is ,':Teudent on the tater content cf the crystds and 2V decreass with 
'ectsing water content. In the biaxial material, 2V ranges from Cc to 
about 530 and usually is 10° tc 30° rith r> v, strong; Z = c and Y is 
parr.liel to one of the diagonals of the scuare tablets. The tetragonal 

nroduct, meta-autunite I, also shows a sectoral, biaxial 
:_:1 -iaracter with 2V decreasing tc Co with decreasing rater content; Z = c 
and Y is rernendicular tc the edges cf the tablts. The indices of re-
fracticn in tcth hydrates increase with decreasing water content. Some 
cf the reported descriptions of autunites probably refer to meta-autunite I. 

Specim,-n rata 

Linera1 identi- Location Ref. nc. cf Quantity 
Llin;: number Y.-ray atterns 

Gross Green, Ear. 1640 
Ruggles mine, 

Phase IL H. 

Arentina Far. 5546 - — 

..IttAnite Lcunt Fainter, USGS-XL 
;'7239 Victoria, australia USED.:-3x3 r" 

Ecunt Painter, -LTSGS-7..S 
'iSNM R5672 Victoria, Australia UST11-3,-.6,11. 

Autunite? Cornwall, Har. 3';36 ELE-6x6,U 
HYL(CC-4) Enc:.and 
Pha:",:, 17 

AutL:nite Autun, USGS-7S 
France US g 

til t t e Autur, IE 3122 US1111-20 g 
France 
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Autunite---Specimen Data (Cont.) 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

Autunite Lurissa, USGS-S 
USNM R5676 Italy US/1M -12x8 9 M 

Autunite? Ejna de Urgeirip, USGS-XS 
TE Portugal 

Aut,untte Lauter, USGS-S 
USNM R5675 Saxony USNM-3x3,M 

1 Michel-Levy, A., an Lacroix, Alfred, Les mineram: des roches, 
157 (ls'88). 

2' Shannon, E. V., Am. Mineralogist 1], 35 (126). 
.4// Eeixner, Heinz, Chemie der Ere 12, 433 (1940). 

PASSETITE Fe(UO2)2(PO4)20eH20 

Optics 

Cr ient.i,tion n(Na) Plecchrcism 
b Pale yellow Biaxial 

1.574 Deer yellow negative (-) 
Z A e.-4° 1.580 Deep yellow 2Ve-'62° 

Srecimer. Data 

Lineral Location Ref. no. of Qiantity 
no.mber 'r-ray patterns 

FuE_etite Cornwall, TE 3126 USNM-3x3,L 
R7cC (-- England 

Phase 15 

Essotite Cornwall, USGS-KS 
U3NM C436 England USNW-6x6,L 

Wheal Basset mire 
ALTH 19706 Cornwall, England 



	
	  

	
	

	
	

	
	

	

	 	
	
	 

	 	 	
	 	

8 

EAYLEYITE Eg2(UO2)(CO3)3°18H20 

Optics 1/ 

Orientation n Plecchrcism 
X 1.455 Pinkish? 
Y 1.490 Pale yellow Biaxial negative (-) 
Z 1.500 Pale yellow 2V im 30° 

Spe...amen Data 

r:ineral Location Ref. no. of Quantity 
fying number patterns 

La4fl7J:Tite Hillside mine, Inv. 2777 now m,ta-
Yavapai County, Ariz. l- ayleyite 

Ueta-t- ayleyite 1:.E2(1:02)(C0-1)3-?H2O 

Optics 

n 
X 1.502 
Z 1-551 

Srecimen Data 

Kinc-r(-11 an,.? Location Ref. no. of („1 ant.ity 
fying number X-ray patterns 

11:.!ta-bayleyite Hillside mine Inv. 4004 USNM-small 
? Yavapai County, Ariz. quantities 

can be sep-
arated from 
500 g of rock 

' U.iiton, Charles, U. S. Geol. Survey, personal communication. 

PECQUERELITE 

Or•tics 

Yell ow in transmitteH light. With increasing temperature 2V c'ecreases, 
anci the mineral is ur.iaxial at a: cut 1000C.1/ 
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Becquereilte---Crtics (Cont,) 

Orientation n Pleochrcism 
X c 1.735 Colorless Biaxial negative (-) 
Y b 1.820 Light yellow 2V = 310 (Na) 
2; a 1.830 Dark yellow r>v, marked .a/ 

Specimen Data 

Mineral and identi- Location Ref, no of Quantity 
fying number X-rav patterns 

Eecquerelite Ch]nkolobwe, USGS-XS 
USW. 1047P4 Belgian Congo USNM-6x6,M 

F.?cquerelite Chinkolobwe, LUGS-XS 
USNM R5P6 Belgian Congo USNY-3CO g 

Becquerelite Chinkclobwe, LEGS-XS 
US/1. R6701 Felgian Congo USII-6x6,M 

Fecquerelite Katanga, Har. 1193 HMM-1. g 
aM Eelgian Congo 
Phaze 78 

Kalcncwe, USGS-YS 
USIN R8391. Felgian Congo 

1/ Schoer, Alfred, Soc. geol. Felgique Pull. 33, 11:7 (1c)23). 
Berman, Harry, in ralache, Charles, are Ferran, Harry, Am. Miner-
alogist 1-, 20 (1933). Eil'iet, V., Scc. fran. mineralogie Full. 
4';', 136 (1c.26), gives rX 1.750, nY 1.87, n2 - 1.88. 

1ETAFITE (U,Ca)(CY,Ta,Ti)309onH20? 

Orti,s 

In tr._.nsmitted 1igk t ti arty colorless ...nd jsotroric. n = 1.915 t 0.02 
(Antaifasy), 1.925 0.01 (Eetafo), 1,°2 1.'6 (saniresite). 

Srecirnen Data 

Mineral and idonti- Location Ref. no. of Quantity 
fving number X-ray patterns 

Ettafite Maciagascar USGS-XS 
U3 NM 26864 USNK-5C.0 E 
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Eetafite---Specimen Data (Cont,) 

Elomstrandite--Syncvr, of betafite 

N:ineral and identi- Location Ref. no. of Quantity 
fying number i„-ray patterns 

El=s-._ranriite Fetafo, 1-.E 649 USGS-XS 
USNM 92(-:76 Madagascar USNM-75 g 

Elomstrandite 
HMM 8"87.3 

Tongafeno, 
Madagascar 

Har. 2020 
Ignited 

Samiresite--Synonym of betafite 

SarliriL3ite 
:US:11 C3,, 58 

Samiresy, 
Madagascar 

USGS-7,S 
USNM-75 g 

••.•••••••Samiresy, Har. 344 
27T'!1.3 Midagascar Not ignited, 

nc pattern 

1/ Larsen, E. S., U. S. Geol. Survey Eull. 679, 46, 130 (1921). 

ERANNERITE (U, ,Fe,Y,Th)3Ti5016? 

Optics 

In transmitted light, 7- ellowish green. Metanict.. Isotropic. 
INdices:1/ n 2 26 t C.C2, nNa 2.30 00.02.Li * 

Specimen Data 

177enti- Location Ref. no. of Q1 antity 
f,.j.7 number X-ra7.- patterns 

1- rannerite Poncia placer, TE 69F USGS-XS 
USNM 96023 Loise Ccunty, Idaho Igni-ed USNM-75 g 

Eraimerite TE 221 - - -
TE 1761-E 

l'rannerite Kelly Gulch, Custer Inv, 2785 
County, Idaho Ignited 

Frannerite 1/ Kelly Gulch, Custer 
UStr 105743 Count:?, Idaho 
T.TSNM .7 11286 
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Brannerite (Cont.) 

1/ Hess, F. L., and Wclis, R. C., Franklin Inst. Jour., 189, 
225 (1920). 

CALCIOSAMARSKITE 
(Ca,Y,etc.,U,Th)3(Cb,Ta,Fe,Ti,Sn)50i5 

and 
(Ca,Y,etc.,U,Th,Zr)3(Cb,Ta,Fe,Ti)5016 

Optics 

Brownish and isotropic (metamict) in transmitted light. n 2,015 1/ 
(Hybia), 2.095 (Parry Sound). 

Specimen Data 

Mfneral and identi- Location Ref. no. of Quantity 
Ling number X-ray patterns 

Calciosanarskite Hillside, TE 757 USGS-XS 
USNM 10.3439 W. Australia USNM-25 g 

Ca lciosamarskite Hytla, Hasti-.0 Har. 2015 HTX-IC g 
HMM 90523 County, Ontario Ignited 

"Calninsrmarskite" Parry Sound, Har. 2014 - — 
HMM 90522 Ontario Ignited 

I/ Larsen, E. S., and Berman, Harry, U, S 1. Surve: 848, 
61 (1c.34). 

0,,ROTITE K2(UO2)2(VO4)2-3H2C 

Optics 

Orientation n(Long Park, Colo.)1/ n Pleochroism 
X C 1.750 Nearly colorless Biaxial 
Y b 1.925 2.06 Canary yellow negative (-) 

1.950 2.08 Canary yellow 211,-400 (white) 
500 (Na) 
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Carnotite (Cont.) 

Speclmen Data 

Eineral anc' 21(?enti- Location Ref. no. of Quantity 
flring number X-ray patterns 

Carnotit EcIntyre Canyon, Har. 4224 HEM-50 g 
HEM San Eiouel County, 
Ph•71 F- 72 Colo. 

Carnotite Eesa County, USNM -100 g 
.TE :M 5,744' Colo. 

Gatev'a:-, TJSGS-XS 
?L..: CCo. USN11-25 g 

Carnrtite Long Park, L:ontrese 7bGS-XS 
.7'7C. 711 C.Ninty, Colo. USIA -300 g 

Ccer Prince uine USYM-50 g 
Roc Creek, Ecntrose 
Count:, Colo. 

CJT7iotitt., Corer (.e. 1,SEM-2C0 C 
7S:1: r'.571 -712 Roc CrEek, r:ontrose 

Cou!':tv, Clo. 

Jo 1.-:al- ct mine, Pa ax USGS-KSC 
TE-LHS/iV48 Valley, Uontrose County, 

Cf7,7c. 

Ra 4fur Ho. 6 mine, haOium TE 42 USGS-'.(SC 
L- rcur- , County, 
Colo. 

Curnctite Calamity Nc. 13 mine, TE 1+3 USGS-U3C 
:E-LR;/.25/4i3 C,alumity Mesa, E,7::a 

Ci:;anty, Colo. 

Ctite 
^l1L' 

!:c. 13 77-jne, 
Calamity L:E:su, 

TE 44 USGS-XSC 

Ccialty, Co'c. 

rAri.c7- t,:• / C1)11 714 re- Urx7an TE L5 USGS.;.T_SC 
TE-LHS/WLC) Lon,rse County, 

dt/ Unavan T.E 
Lt.rc,,;e 
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Carnotite—Specimen Data (Cont.) 

Oineral and identi-
__ fyipg number 

Carnotite 5/ 
TE-LRS/63/48 

Carnotite 
USNM 91286 

Carnotite ore 

Carnotite ore 
TE 

Carnotite ore 
TE 

Carne r ite ore 
TE 

carnotite ore 
TE 

Carnotite cre 
TE 

Ca.rn,7tite ore 
TE 

Carnotite 
HMM(TC-C) Phase 58 

Carnotfte 
r.L..LRB/1/4 

Cr.rnotite 
USNM 95332 
USN' R5696 

Carne`i± (-rf. 
TF 

Location Ref. no. of 
.,,ray patterns 

Club mine, Uravan TE 47 
area, Mcntrose County, 
Colo. 

South site :are Miguel Inv. 4169 
River, 16 mi. west of 
Naturita, Colo. 

Ba1,1 Eagle No. 2 rine, 
San Miguel County, Colo. 

Garbut group, San Juan 
County, Colo, 

Owdbey groups 
San Miguel County, Colo, 

Rico mine, San Juan 
County. Colo, 

Yellow Eird grout, 
Ecntrose County, Colo. 

Gr,csum Valley, Colo. 

Fall Creek. Colo, 

rauch Chunk, Har. 3943 
Pa. 

Parcr nine, Yellow TE 3C 
Cat grour, Thon:)son 
area, Grand County, Utah 

Cane Srrings Pass, Inv. L165 
16 mi. SE Eoat, Utah of USN! 9 53 32 

Mexican Hat area, 
San Juan County, Utah 

Quantity 

USGS-:(SC 

USNM-30C g 

USGS-It bb1, 

USGS-1 bt- 1. 

USGS-i bbl. 

USGS-1 1:b1 

USGS-3/4 bb l -

USGS-3/4 tiL1. 

USGS-1 

FMM-9x12,L 

USGS-XSC 

USNM-21x9,R 

USGS-3/4 lt1. 



	 	 	

	

	 

	
	

	

	 	
	 	

	 	
	 	

	

	 	
	 	  
	 	

	 	 	
	 	 

	

		

Carnotite--SLecimen Data (Cont.) 

Mineral an0 identi- Location Ref. no. of Quantity 
flying number X-ray patterns 

Carnotite c,re Henry Mountains, USGS-1 tbl. 
TE Utah 

Carnotite Olary, South USGS-X 
272J;2 Australia USHM-9x5,M 

Carnotite Olary, South TE 3069 
HMTC-2) Australia any' Har. 3(,41 

I/ Larsen, E. S., U. S. Geol. Survey Eull. 679, 273 (1921). 
Hess, F. L., anC Foshag, V. F., U. S. Nat. Museum Proc. 72, 
art. 12 (1927).

2/ Hilletran(1, W. F., an,4 Ransome, F. L., m. Jcdr. Sci, 4th ser., 
10, 120-144 (1c:OC). 

W Hillebrand, W. F., and P„anso-ne, F. L., U. S. Geol. Sl.rvey Eull. 
262, 9 (190.5). 

fz/ Stie'f, L. R.. Glrl-ar0. L. aria Stern, T. W., U. S. Geol. 
TEI Rept. 108. 

CLARKEITE UO3-nR20? 

0; tics 

dn transitted light. 

n 
'!: 1.997 Biaxial negative (-) 
Y 2.09C 2V 30°-500 
Z 2.10:.' r4v, weak 

Specimen Data 

Mineral. an,' Location Ref. no. of Quantity 
fving number patterns 

Fanrio Got:Le mine, TE 314 5 USNM -200 g 
USIT. Spruce Pine, N. C. 
Phase 

C - Iarkeite nar S.r-ce Pine, F.C. Har. 3056 H?.L-3x3,M 

Phase 27 
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C]arkeite---Speclmen Data (Cont.) 

nneral and Venti- Location Ref. no. of Quantity 
fvlat:Lnumter X-ray patterns 

Fannie Gouge mine, USGS -X S 
TJSNM j03L C? Spruce Fine, N. C. USNM-150 g 

31.r:_70:- Pine, N, C. USGS-HS 
USNM C54i5 USNM-10C 

Sprce Pine, N. C. USNM-5 g 

Deer Park rine, 7SNIC-5 g 
USNM R660.7 Spruce Pine, N. C. 

HJ,nd7:,rson, E. P,, Am. rinerc.legist 16, 21L (1931). 
Ross, C. S., Hererson, E. P., ant Posnjah,E., Am. nneraiogist 
16. 2:15 (1931), 

CUPRCSKLCDCW.,KITE Cu(UC2)2Si207.6H20 

Siccimen Data 

-in' 1 -.ticn Ref. no. of Quantity 
X-ray patterns 

L:. 1cL-7kW-_,vskle Ealoneive,Latarga, TE 2c7 USGS-XS 
UNI.: it- v J Blg'.al. .„ongo USIN.-9x9,14: 

Cy: !.y.:::' ,.7;::kite Krv-1 c,'::'', iLltana , USGS-XS 
U:''.171: Rfl.334 1--.f-jian Congo USNIU-3C g 

i L-:3Wcws'AiLe Y:liongl.vc,Katani7a, 
7j3U1.: -ongo USNY,-6x9,M 

Jc.chimsthal, liar. 3'2'35 an3x9,L 
FLU 

7 

coprer, uranilm, and ciciun sulfate, of 
r riuble 

Uranc.7:h3loite? Joacnimsthal, Har. 1630 HMM-3x6,L 
Fohemia 
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Uranorthalcite---S-flecimen Data (Cont..) 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

Uranochalcite? Jc;„chinsthal, Her. 1631 HEM.- 3x 6 ,L 
FIVE C7 Phase 73 Ponemia 

Joachimsthal, H&I- 3x 6,L 
AMNH 19156 Fohemia 

Vo4r1ianite--A hr3rous calcium any' uranium sulfate, of questionable 
validity. The tyre material of Vogl for uranochalcite 
3nd voglianite has not teen found. Present museum spec-
imens tearing these names have proved to he cuprosklodowskite. 

Vogliante9 Jouchimsthal, HNI-6x6,L 
2111]i 16824 Echemia 

CURITE Pt2U50/7-41120? 

etics 

In tralismitt,ed light, yellow to reddish orange. 

1 /Orf _ti i: '1 -/ ti Pleochroism 
i 2.06 Pala yellow Eiaxial negative (-) 

Y s 2.1.1 U.7 Light 7971 orange 2V large
lc ,.. f'ark red orange--) . -- 2.12 r> v, strong 

S.eci7en Data 

Loc.ation Ref. no. of Quantity 
- :-ray ratterns_ 

Cc:.rlte Chiri-:clo we rne, TE 3142 usNr-1;_c g 
USIN KatarEa, 
P:as,,, 49 Congo 

Curitf,. Chiniutre mie, USGS-XS 
USNM C45!..3 Liscla , Katanga 1 USNM-1C0 g 

Ecigian Congo 

Crite Kascia mine, USGS-XS 
USNM 947 1. Eelgian Congo USNL-1C0 g0 

Curite KasoLa nine, USGS-S 
USNM 9.4113 Ielgian Congo 



	 	 	
	

 

	

	

	

		 	
	 	

Curite---S:'ecimen Data (Cont,) 

LJnera.:_ and inti- Location Ref° no, of Quantity 
fv'ra ruder ray 17„atterns 

Chinkclbwe mine, USGS-7,S 
USNItl R 6c Felgian Congo US-2O0 g 

C; • r te Katanga, Belcian USGS-XS 
11S111 95603 Congo USNM-20C g 

Chinkolobwe, USGS-IS 
f3SNE 1047a Belgian Congo USIT-75 g 

CI Chin:.:1c1cie mlne, USGS.S 
U3'11, R5C:'• Kasola, Katanga, USNM-100 g 

EelLian Congo 

C; rite Chinkolotwe mine, USGS-7,S 
us= R5.7,01 Kasc;la, Katanga, USNY-1C g 

Be1:an Congo 

Ka- tang:a, telcian Har. 1129 
Cc-no 

Ear. 3--?21 USG-3-'9,L 

1/ Lare:I, E. S,,nr1rrian, Harry, U. S. Geol. 57Trvey Bull. 
rj.. 7.)

EllLii- till 40 136 (1 q2)37„ V 

(Y,,Fe')(Ti,Sn)08? 

r!AnE!iittec! chestnut 'crown. Letamict anf- isc'troric. 

Sr ,7i7len Data 

Ref. no. of 

.... ratterns 
allar.1•••=. 

DI :i3it 11.11 VigeT.sc Har,1135e 
H1.11 Italy Ignited 

Har,11307 
Ignited, faint patterns 
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DEWIEDTITE Pb3(UO2)5(PO4.)4(OH)4.10H20 

Ortics 1/ 

Not rieochroic. 

Crientaticn rt 
1.762 Biaxial rositive (+) 
1,763 r e._ v 

2; a 2E large 

Specimen Data 

FlLeral arf ident1-
f,7 np number 

Location Ref. no. of 
X-ray patterns 

Quantity 

DewThr:Itite 
US NM 95605 • 

Chinkciobwe, Katanga, 
Belgian Congo 

TE 3137 USGS-XS 
USNM-25 g 

USNM 04513 
Chinkciobwe, Katanga, 
Belgian Congo 

Oar .1. WM. USGS-XS 
USNM-100 g 

Dewindtite Chinkolobwe, Kat71n6a, USGS-XS 
C451(' Belgian Congo usrm-50 g 

De,71nite Chinkolobwe, Kitangu, USGS-XS 
7iSNY R5W1 Belgian Congo USNE-100 g 

HLY ;7-1 ravaria 
46 

Schoep, Alfred, Sn?. franc. min4ralogie Bull. 47., 77 (1925). 

DJALMAITE (U,Cu,a)(Ta,CL,Ti) 'n1{20 

O tics 

7=rin -carent in thin splinters, with a yellov!ish-Lrown color n 1.97 

Spec; hen Data 

LlnenAi and identi- Location Ref. no. of Quantity 
number --. X-ray patterns 

DjalmaiLe Volta Grande de'osit, TE 599 USGS-7,S 
USNM 105973 Nazarenc district, US NE. 10 g 

Sgo Jo-lo del Rei, 
Minus Grraes, Brazil 
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DUMONTITE Pb2(LC2)3(F04)2 (OH) .31120 

Ortics 

Orl.entation 
X a 
Y 
Z b 

1.88 
Fleochrcism 
Pale yellow 

Deer yellow 

Biaxial psoitive (4-) 
r‘ v 
2V large 

Srecimen Data 

1:tnral and identi- Location Ref. no. of Quantity 
nunber -ray patterns 

Dlyrnrmtite Chinkcicl-me, Katanga, TE 3169 
USNM Belgian Ccno 

Durnon tite Chinkolobwe, Katanga, USGS-XS 
USNM 97L4O Belgian Congo USNM-6-46,m 

aumc2ntite Chinkolobwe, Katanga, USGS-XS 
R67C 1 Folgian Congo USNM-10x12,L 

EFILIIITHLITE yU030xH20? 

Ortf,cs 1/ 

Grintaticr rL Flcchrcism 
C Pa.1.F yellow Eiavial negative (-) 

Yellow 2V small 
1 .7(7,3 Deer 7ellow 

Spc-cimen Data 

icienti Locticr, Ref. no. cf Quantity 
f:clriE_number X-ray patterns 

Kat%nEa, Ielgian USGS-v, 
USIT Congc USFE-9x12,L 

ilur.thirlitc-? Katinm B!-=.1gfan USGS-XS 
1;31A4 R:336F Congo USNM-15x21,L 

if Alfred, dZI'7 Stradot, Maneralocist 32, 344-350 
(190). 
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ESU-7'ITE (Ce,Ca,Fe?,Th)(Ti,CL)-n6 

Ortics 

Isctrcri2 (metamat) and transmits light in only the thinnest spljn-
ters, Reddish brawn to light brown. Eecomes anisetrcric on ignition, 
and the refractive index increases somewhat.1/ n = 2.26 ± (.11,V in-
:Teasing to 2,2'05 on igniticn. 

jps-cimen Data 

W.ineral Looatlon Ref• r:c. of _ an City 
flinK n)mber _ nattPrns 

Es,:hTAtc Statc.ust, Fa. . 21:16 
HI.1 07257 Urals Ignited 

Zschynite nask, Urals Har. 1872 
HEM P. 759 Ignited 

Eschynite HitterC), Har, 18)12 
HU 5 ' .2 Norway ignited 

Eitteri-; TE 24 USGS-'.(S 
UjIT t!crway Ir.nited USEL-30 g 

:_ietersr!alen, Har. 1053 
Jorway Ignited 

L Es,r7an, Harry, U. S. Geol. Survey Bull. p4 F
, 

Geol. irvey Bull. 6'9, 72 (1921). 

(Y,Ca,Ce,U,Th)(CL,Ta,T4.)206 

C, tics 4,_/.

I: ~ A_s r liFht, crown , yellow brown, cr re(!dish brown, 
I3• -trc-:' Thc_ refractiv-- inde- incrases after 

r r ) (Hitter6, Ncr-::ay) 
kric locality; fl,23 after ignition) 

(no locality; after ignition) 
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4:- I-

Euvenite (Cont.) 

Spocirnen Data 

M!neral and identi- Location Ref. no. of Quantity 
fying number rat terns 

Eu--- enite TE 26 
TE 

Euvenite Colorado Mar, 2275 
HMM from A. C. Lane Ignited 

Euxenite Castello Branco, USGS-XS 
USIII 97694 Fazen'1a de Sta. Clara, USNM-150 g 

11 1-.ms. ''rom Tocantens 
Fcmt- a, Graes, Erazil 

Euvenite Erazil Har. 9545 
ELL Ignited 

Har. 9555 
Ignited 

South Sherbrooke Har. 1710 
HE? fl7_.291 Township, Lanark Ic,nited 

County, Ontario 3 hrs. to 
red heat 

Euvenite Lot 12, Con. 5, South USGS-XS 
USNM 1i ;C25 ShrIrocke Township, USYM-3CC g 

Ontario 

angen c,c,arry, r-ar Har. 2029 HIM-1C0 
EEL .72,.',64.P Krager6, Norway Ignited 

L.02fL2Li-tit--Var.!ety of euvenite 

Lyridcchite L:mdcch Township, Ear, 1926 HLL-5 g 
Hrr 90 52c Ontario Ignited 

Lyncch Tornshir, TE 248 USGL2-XS 
7.7r 1(1274.5 Ontario Ignited USFL-20 g 

Tanteuvenite--Variet:, of e!:-enite 

Tarnite Wle:7-s, West TE 653 USGS-7.S 
fl62E4 Australia USNY-1C E 

FE:1- ara Ear. 2C26 
ELL '7:0?1:1 Y;(- st Australia 
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Euxenite---Srecimen Data (Cont,) 

Toddite—Possitly a mixture of columbite and euxenite 

Mineral and ident.i.- Location Ref. no. of 
fviEL number _ X-ray patterns 

Tod(' to Dill Torrshir, Ear. 334 
cO526 Ontario 

1/ Larsen, E. S., U. S. Geci, Surve,T Full. 67ci:, 73 (1921); and 
Larsen, E. S., and Fnrman, Harry, U. S. Geol. Survey Bull. 

62, 63, 64 (1c)34). 

FLRG711,CIITE (Y,Er,Ce,Fe)(Cb,Ta,T1)0,
4 

Optics 

In transmitted light, light brown to Carl, brown, and some specimens 
c:oudy. The 7etarict raterial is isotropic, On Lmition it tecorres an-
isctrcr1c but in such fine grain as tc reiLut measurement only of the 
mean of refraction.1/ Large ignited L:rains, honever, may exhibit 
birefranoence rossilly due to strain. 1/ Refractive inr'ices: 

retarlicf, Ignited 
(r can Index) 

Earinir Hill, Texas Z/ 2,1.(;' 4- CC2 
Eoksnut, iifrica ./ 2.C5 
pisr Nnrway 4/ 2.08 2.07 

lc,cality 4/ 2.115 2,C70 
Nn locality 2,175 2.142 
Riser, Norv!ay 2.0-' 2.C8 

2,06Virginia 2.0A 

Anisotrol,f,c crystals with an isctro'ric (metamict) shell have been 
f!.;r1, at Hundhclmen, Norway./ Uniaxial, negative (-), with strong 
t-IrEfrence and ,::eak rleochrcism, 0>E. 

Mineral and identi- Lc:raticn Ref, no. of Ltuantity 
fsTira nurnt,?r X- ray patterns 

FeruscnI:e Pctaca, N. Vex. H-r. 2C31 
MM. ("11 Ignited 

Ear. 2030 
Ignited 
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Fergi:scnite---Srecimen rata (Cont.) 

nreral and identi- Location Ref. no. of Ljiantity 
fying number X-ray patterns 

Ferguscnite Spruce Pine, TE 745 USGS-XS 
USN 8070 5 Mitchell County, N.C. Ignited USNM-2)C g 

Fergusonite 
USNM R5878 

Llanc County, 
Texas 

USGS-XS 
USNM-50 g 

FerEusonite Llano County, TE 727 USGS-XS 
MTN C4510 Texas Ignited USNM-100 g 

Fergusonite Rulandsdalens, near Har. 1838 
HMM 87817 Ris8r, Norway 

Fergusonite Ytterby, Har. 1910 ••• 

HMM 582 54 Sweden Ignited 

Adelpholite--Synonym of fergusonite? A poorly defined substi_nce, 
rossibly an altered mossjte. 

Ac'elphclite Tamrela, Finland USGS-IS 
USNM R5C58 usrm-150 g 

Arrhenite--Ar altered fergusonite 

Arrnenite Ytterby, USGS=CS 
USNM R5135 Sweden USNM-25 g 

Pragite--Syncryn of ferolsonite 

Eragite Aren:4al, . . _ USGS-XS 
USNM R5051 Norway USNM-1C g 

RisC.rite--Synonym of ergusonite 

R'sritP Ribselr, USGS-XS 
U67 Norway USNM 50 g.11 93C38 

Rutherfordite--An altered fergusonite 

Rutherfordite Rutherford County, - - USGS-IS 
USNM R5C54. N. C. USITI.-2g 
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Ferguscnite---Specimen Data (Cont.) 

Siplvlite--Synonym cf ferguscnite 

YTheral and identi-Location Ref. no. of Quantit-: 
,fying number 'C-ra:: patterns 

Sirylite Little Friar Mountain USGS-XS 
USNM R5C57 Amherst County, Va. USNM-20 g 

T-rrite--Synonym of ferguscnite 

T;-rite Helle, Naskilen, USGS-XS 
U3.1.1 R7 7138 Arendal, Norway USNM-500 g 

1/ Earth, T. F. W., Norsk geol. tidsskr. 9, 23 (1926). 
k/ Larsen, E. S., U. S. Geol. Survey Bull. 679, 74 (1921). 
2/ Mountair, Rec. Albany ruseur, Grahamstown, 4, 122 (1931). 

Earth, T. F. W., and Berman, Harry, Chmle der Erde 5, 37 (1930). 
c / Vogt, J. H. L., Centralbl, Mineralogie, 373 (1911). 

FORMANITE (U,Th,Ca)(Ta,Cb,Ti)04 

Specimen Data 

Eineral and iferti- Lc-ation Rof. no. of Ctuantity 
fying ntiher -:7.-ray patterns 

anite Kar. 2850 
:6LA 

F rmanite Har. unnumbered ---
ILL 57E1a Ignited 

P1 UhCi3e5H2C? 

, /01-4:=ICS 

In transmitted yellcv' cr rFddfsh yellow. Pleochroic it 
3hac'e,7, of yellow and orange. 

CrinLaticn n Pleachroism 
1 .85 Color] ess ne, Ltive ( 

Y h 1.92 Pale yellow 2V large 
Z 1 2.94 Y^Ilow r> strong 
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Fourmarierite (Cont..) 

Lrecfmen Data 

t.1neral and identi- Locution Ref. nc. of Quantity 
rir.g number '7-ray patterns 

Fourmari,rile Chfrkolotwe TE 601 USGS-XS 
USNM Eelgian Ccngc USN? -15 g 

Larsen, E. S., anc Lerman, Harry, U. S. Geol. Survey Eull, 
2C)5 (1 934) and Eilliet, V., Soc. franf. min‘ralocie Buil. 49, 
i36 (1926)). 

FRITZSCHEITE Mn(UO2)2 (P V)C.1.-)0A1-,09L. 4 -

Srecfmen Data 

nneral and Location Ref. no. of Quantity 
fvdr1.7 number -ray patterns 

Fritite Johanngeoronstadt, USGS-X 
R56L,.t: 5a-l- ony USNM-6Y.6,L 

GUM, ITE UO3 orH20 

0-tics 

In tr_In3-.itted light, cr yellow. Anisotro-ic; some is very 
anri seem:LE1:,, isotropic. The indices vary widely: n m 

;
Pi„, N.C.,'/ is lifaxial nEL:ative (-) -ith 2V . 6C° and nX = 1.742, nY 

-t:Z. n21 anC not -- ecchrr14 c. 

1.521 1/ (11,a.,ton, Fa.), 1.'7,6 6 1 (KamLowe, Katan;_a). Gummite from Spruce 

Srecimon Tata 

Einral Loca-ricr. Ref, ro. of Quantity 
namLer -Ray patterns_ 

Gumr:ite Rules mine, USGS-XS 
USNL 102618 Gr.,_fton, U.H. USNN-1 0r 

Gumnite mire, Har, 3C43 
HVI H-1, Phase 26 Graftc.n, 
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Gummite---Specimen Data (Cont.) 

Lirerai and ic3enti- Location Ref, no. of Quantity 
numbeT rattrns 

GumrAte Sricrce Pine, TE 314.6 USNL2CC g 
USIT 96482 N.C. 

Gummite Fannie Go7lge mire, -- USGS-XS 
:TSICM 103189 Spruce Pine, USM-200 g 

51-i-,•ce Pine, USGS-':S 
TS= C541 5 N.C. 1CO g 

Vdseman mica mine, USI1:-1C g 
:=L: 06120 Ccunty, N.C. 

G Q!:1 4T,e? Chinkolctwe, Katanga, USGS-:S 
US= 1C4784. Peigian Congo USNM-5CC; g 

Kamtc-;e, KL:46:.ntza, USGS -XS 
RE 3a, relc- an Congo US1:M-50 g 

KLitanga USG6-':S 
E.,--]fiun Congo 1=-5C g 

e USGS--.7.6 

Gor:cr -:a. 3967 g 
HEF 31 Africa 

zone) Raj utana, 409 

Ph...3e 24 

(:_c in zone) lia:)--utanu, India Hur. 4007 - -

F1-.:L; 

„ ; 12 g 
NM' 

Hr,:W Ph;i3e 21 

S:rc-rym of g;,m, 

Jcachistnal, 
7L:X. RT. 

Joamsthai, 
_Ts1T 
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Gummite-- Srecimen Data ( crtt.) 

Pit',:nite--L;yncnyn of gummite 

ri_riral and ..lf.enti- Lc:.ation Ref. no. of 
f-qng Hunter 2-ra.7 patterns 

P;tticite Joachi:-.sthal, USGS./..S 
,7S ..1.. R5:777 Eoh(mia USNM-75 g 

(:)::ricri:.-rn 

YttrocunrLte - h KLtrelia, 
USLI R6562 USNY-25 g 

.5,1- J. G., ald Rc 
-* r., 
SchceE, AlfrP{4 , Leenhef--r, L,, Soc. telFe joicgie Eulle 46, 

(193?). 
Rosa, C. S.. 11,- rc'ersen, E. P., an-' Pccnjak, E., AP. Uineralogist 

R. C., F%- . C. S., fin. Jour. Sci 9 

,
16, 213 (1931) 

...UC2-71120:' 

ortico 

LL- ht, idrk vicicit o 

fl 1" fr i o n Fiecchrcism 
cc::rless 

ic:13t LLa la, ne;,ative ( 

icn Rcf. no. of Qqantity 
nttE,rnsmT‘2 =" 

4214 

K%La--„-a, 
US:T. Ficiun Congo 

E1171,i„A,11...,sc-- .fran,i, .mir,ral_cie Dill. 4 136 (1126), 
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ISEIKAITE (U,Fe,Y,etc.)(Cb,Ta)C4 

Mineral and ieenti-
fying numter 

Ishikawaite? 
USN 105E6Z 

,:.ecimer. Data 

Location Ref. no. of uantity 
X-rav 1.--,atterns 

Ishikawa, Fukushina, USGS-X 
Jaran USIN-3 g 

JOHA:7ITE Cu(UO2)2(SO4)2(CH)2.61120 

Optics 

.-_;LrGngly leochrcic, 7lith X colorless, Y -ale 7ellow, Z greenish 
yellow or canary yellow. Eiaxial. 

Y 

2V (Na) 
ign 

Dispersion 

Mineral and identi-
numher 

Jchar.nitF 
1=1:. R6:1.29 

JcAlann4 te 
=M C4763 

Jnhannite 
IlrM 2q-,1 3 
Pi-. s e 3 

Johannite 
RL1 6-c,"'?1 

GilTinite 
USNM C4766 

n Joachim Jthal / 
1.572 
1.5c5 
1.614 

(-) 
r7 v, strong 

Srecimen DL to 

Location 

77oc': 7ine, Gil in 
County, Ccic. 

Joachimsthal, 
Ichemia 

Jr.a:himsthal, 
EchPria 

Joachir-othal l 
Fchemia 

GilDinite = johannite 

Moritrose County, 
Colo. 

n Colorado 
1.577 

1,616 
coo 

(—) 
rG v , strong 

Ref. nc. of 
ratterrs 

TE 298 

Ear. 1433 

Quantity 

USG:3-:•:S 
M-3x3,L 

U:DG' - S 
CSF ox 6 L 

.-6xc,.',V}1111

UL- ,S,GS-7
UST:M-97.(:7,L 
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Gilpinite---Specimen Data (Cont,) 

Mineral and identi- Location Ref. nc. cf Quantity 
fying number X-ray patterns 

Gilrinite a!/ Central City, 
USNM 49Cfle Colo. 

1/ 
Larsen, E. S. and Pernan, Harry, tim, MinEralogist 11, 1 (126) 

2/ Larsen, E. S., and 1-rown, G. V., Am. Eineraloist 2, 75 (1917). 

KASCLITE Pb(UO2)SiO4.H20 

.;7ecimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying nuLber X-ray patterns 

Kasc1ite Belgian Congo TE 634 USGS-XS 
US :P.M c2. 561C USNM-20 g 

Kasclite Chinkolobwe, USGS-XS 
TJL31:1: 04517 Katan6a, Belgian Congo USNM-20 g 

Kaso'ite Katanga, Har. unnumbered ---
RI 26781 Eelgian Congo 
Phase 79 

LIEEIGIIE Ca2U(CO3)4e 10H20 

Optics 1/ 

Orientation n Pleochroism 
X a 1.1..7 Nearly colorless Biaxial positive (-i-) 
Y 1.5C2 Pale yellowish green 2V ,. 400 
2, 10.5-3c) File yellowish green r7v, moderate 

Srec!imen Data 

identi- Location Ref. no. of Quantity 
fying num ber Li,apatterns 

Liebjgite Jo..lchimsthal, Par. 1767 
HEM Phase 18 Foher.da 

http:Foher.da
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Liebigite---Specimen Data (Cont.) 

Mineral and identi- Location Ref. no. of Quantity 
fyinp- number X-ray patterns 

Liebiglte Joachtmsthal, TE 594 USGS-XS 
USNM R6753 Bohemia USNM-9x12,L 

Liebigite Joachimsthal, era HMM-9x9,L 
AVNH 1976 Bohemia 

Uranothallite--Synonym of liebigite 

Uranothallite JcachimIthal, P211-3x3 ,L 
HMM 93993 Bohemia 

UranoLhallite Joachinsthal, USGS-XS 
USNM R2761 Bohemia USNM-3x9pL 

Uranothallite TE 3160 
TE(CFM-1) 

1/ Frondel, Clifford, Harvard pernonal communication. 

MACKINTOSHITE (Th,U)S104'1120? 

Specimen Data 

Mineral and identi- Location Ref. no, of Quantity 
, fyin2 number X-ray patterns 

Mackintr...shite Barringer Hill, TE 714 USGS-IS 
USNE Llano County, Texas Ignited USNM-1 g 

Irdrothorite—ThSiO4-2.H20 

Hydrcthcrite USGS-::S 
USNM 95956 l'!odgina, Nest Australia T1NM-200 g 

Pilbarite--UO3.PbOoTh02.26iC2-4H20 
Alteration prcePet of mackintoshite 

Pilbarite Pillara, West USGS -XS 
USNM R4841 Australia USNM-5 g 
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MAITLANDITE (U,Th,Pb)SiO4.3H20? 

Specimen Data 

Mineral and identi-
Eying number 

Location Ref, no. of 
X-ry patterns 

Quantity 

Maitlandite 
USNM 95958 

Wodgina, West 
Australia 

TE 586 
TE 722 
Ignited 

USGS-XS 
USNM-1 g 

Nicolayite--Close to maitlandite 

Nicolayite 
USNM 95959 

Wodgina, West 
Australia 

r1.• MIRO QV' USGS-X 
USNM-5 g 

MEDJIDITE--Sulfate of uranium and calcium 

Specimen Data 

Mineral and identi-
fjing number 

Location Ref. no. of 
_1 -ray ratterns 

Quantity 

Medjidlte 
USNM R6331 

Joachimsthal, 
Bohemia 

USGS-XS 
USNM-20 g 

Medjidite 
AMYR 16:"36 

Jck.chimsthal, 
Bohemia 

HIN-3x9 L 

METATOREEREITE Cu(UO2)2(PO4)2-8H20 

Optics 

&tically uniaxial; some is bfaxial due to strain, 2V small. 
Pleochroic, 0 sky blue, E w green. 

nO 
640 m,* 
1.618 

,lr
D-) Mik 
1.633 

440 7/t4 
1.649 

white light 
1.610 - 1.628 

nE 1.622 1.646 
Sign (+) isotropic (-) (+) 
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Metatorbernite (Cont.) 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

Metatorbernite Old Gunnis Lake mine, USGS—XS 
USNM R5682 Calstock, Cornwall, England USNM-10 g 

Metatorbernite Mina de Urgeirip, TE 435 USGS.XSC 
TE Portugal 

METAZEUNERITE Cu(UO2)2(As04)268H20 

Optics 

In transmitted :fight, green. Weakly dichroic. 

n(Schneeberg)1/ n(Tintic)a/ n(Schneeberg)1/ Dichroism 
0 
E 

1.643 
1.623 

1.647 
1.630 

1.651 
1.635 

Grass green 
Pale green 

Specimen Data 

Mineral and identi-
fying number 

Location Ref. no. of 
X-ray patterns 

Quantity 

Petazeunerite 
USNM C4385 

am. 40. OM TE 112 6v6,M 

1/ Larsen, E. S., U. S. Geol. Survey Bull. 679, 151, 158 (1921). 
2J Weiss-Frondel, Judith, U. S. Geol. Survey, personal communication. 

MCNAZITE (Ce,La,Y,Th)PO4 

Ortics 

In transmitted light, yellowish brcrn or yellow to colorless. 

Orientaticn n(Na) Brazil 1/ n(Na) Madagascar a/ n Bolivia 2/ 
X b 1.7902 • 1.8004 1.785 
Y 1.7912 1.8008 1.787 
Z A c = 2°to6° 1.8441 1.8494 1.840 

2V 15°33 1 11000 1 

rd..v, in some r) v; horizontal dispersion weak. Plecchroisn faint 
or not perceptible. 
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Monazite (Cont.) 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fyin2 number X-ray patterns 

Monazite Spruce Pine, USGS-XS 
USNM B4339 N.C. USNM-100 g 

Monazite 4/ Mars Hill, USNM-25 g
USYM 102846 N.C. 

OP OP 41•11.Monazite 5/ Morefield mine, USEM-75 g 
USNM 100282-86 Amelia, Va. 

1.:oniazite TE 248 
TE(517-7-B) 

Monazite Luwangashi, USGS-XS 
USNM 105008 Belgian Congo 

Monazite / Divino de Uba, USNM-200 g 
USNM 9&170 Minas Geraes, Brazil 

Monazite Arendal, Sweden Har. 9079 
HEM 

Ferrite- Synonym of monazite 

Mengite Ii en Mountains, USGS-XS 
USNM R5099 Urals, Russia USNM-10 g 

Turnerite--Synonym of monazite 

Turnerite Binnenthal, USGS -X 
USNM 04033 Switzerland USNM -20 g 

Urdite--Synonym of monazite 

Urdite Hitter6, USGS-XS 
USNM R5168 Norway USNM-50 g 

Eusz, Neues Jahrb., Beilage-Band 39, 492 (1914). 
2J Sabot, R. C., Inaug. Diss. Ghent (1914); Neues Jahrt. 138 (1920). 

Gordon, S. G., Acad. Nat. Sci. Philadelphia, Not. nat. 2 (1939). 
Marble, J. P., Am. Mineralogist 21)456-57 (1936). 
Glass, J. J., Am. Mineralogist 20)741-68 (1935). 
Fenner, C. N., Am. Jour. Sci., 5th ser., 16, 382-91 (1928). 
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PARASCHOEPITE UO3•2H20? 

Optics / 

Orientation Pleochroism 
X c 1.705 Colorless or nearly so Eiaxial negative (-)
Y b 1.760 Yellow 2V ^-40° 
Z a 1.770 Yellow r( v 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

Paraschoepite Katanga, TE 66 HVM-1/5 g 
Hial(K-1) Belgian Congo 

Paraschoepite 
HMM Phase 99 
Type specimen 

Katanga, 
Eelgian Congo 

Har. unnumbered HT L1-1/5 g 

1/ Schoep, Alfred, and Stradiot, Sidi, Am. Mineralogist 32, 344-350 
(1947). 

PARSONSITE Pb2(UO2)(PO4)2.2H20 

Optics 

In transmitted light, Hale yellow. Not pleochrcic. Biaxial negative(-). 

Orientation n(Kasola)21 n(Ruggles) n(Wasendorf) 
X 1.85 ,-1.870 1.795 
Y b 

1.862 
2; A (usually) 12° 6°-23° 2°-36 

Specimen Data 

Mineral and irlenti- Location Ref. no. of Quantity 
f_yinr number v.-ray ratterns 

ParscrEite Katanga, TE 3141 USNM-20 g 
USNM 97139 Belgian Congo 

OMParsorsite Chinkolobve, USGS-XS 
USNM 95605 Belgian Congo USNM-10 g 

/ Billiet, V., Soc. franc% mineralogie Bull. 49, 136 (1926). 
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PHOSPHURANYLITE--A lead, calcium, uranium phosphate 

Optics 

Some is uniaxial negative (-), but ordinarily it is biaxial 
negative (-). 2V variable and ranes up to about 35° tut usually 
is 5° to 20°. 

Orientation n(Flat Rock n(Ruggles n(Rosmaneira, Plecchroism 
mine, N.C.) mine, N.H.) Portugal) 

X or E 1.690 1.668 1.660 Colorless to pale yellow 
Y 1.718 1.710 1.700 Golden yellow 
Z or 0 1.718 1.710 1.70.1 GoAen yellow 

In biaxial material r)v)strong. 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

Phosphuranylite Rio Grande do TE 3127 USGS-XS 
USNM 104824 Norte, Brazil USNM-100 g 

Phosphuranylite Rosmaneira, HMEJ-5 gm• mi. NM 

HIM Portugal 

POLYCRtSE (Y,Ca,Ce,U,Th)(Ti,Cb,Ta)206 

Optics 

In transmitted light, brown, yellow brown, or reddish brown. 
Isotropic (mtamict). The refractive index increases after ignition. 

n 
Polycrase 2.248 Sta. Clara, Erazil 1/ 

Specimen Data 

Mineral and identi- Location Ref. nc. of Quantity 
fying number X-ray patterns 

Polycrpcp Overlook, TE 478 USGS-XSC 
TE N.Y. Ignited 

Pclycrase San Jose de Eujauba, TE 74 USGS-XS 
USNM 97642 Minas Geraes, Erazil Ignited USNM-100 g 
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Polycrase---Specimen Data (Cont.) 

Mineral and identi-
fyinE number 

Location Ref. no. of 
X-ray natterns 

Quantity 

Polycrase 
HMM 87869 

Hitter 
Norway 

Har. 1712 
Ignited 
3 hrs. to 
red heat 

MID IMO NM 

1/ Hess, F. L., and Henderson, E. P., Franklin Inst. Jour. 200, 
235 (1925). 

POLYMIGNYTE A(Cb,TipTa)04 
A la Ca,Fe2,Y,etc.,2r,Th 

Optics 

In transmitted light, reddish brown and isotropic (metamict). 
n = 2.22 t 0.01 1/ (Fredricksvarn). 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fyinK number X-ray patterns 

Polymignyte Fredricksvarn, Har. 1905 
HMM 58171 Norway 

Pclynignyte FredricksvEtrn, TE 612 
USNM 94098 Norway 

1/ Larsen, E. S. U. S. Geol. Survey Lull. 679, 122 (1921). 

PRIORITE (Y,&.,Ca , Fe2 , Th) (Ti ,Cb ) 206 

Optics 

Isotropic (metamict) and transmits light in only the thinnest splinters. 
Reddish brown to light brown. Becomes anisotropic on ignition, and the 
refractive index increases somewhat./ Prlorite n 2.142 t 0.01, after 
ignition n u 2.24. 
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Priorite (Cont.) 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-rav patterns 

Priorite Ahi-Tromby, Har. 1837 NMM-75 g 
HMM 85140 Madagascar Ignited 

Priorite 
HMM 80039 

Iveland, Satersdalen, 
Norway 

Har. 1880 
Ignited 

Da MD IM 

Priorite 
HMM 

••••••••IMP Har. 1837 MID MD ••• 

Blomstrandine--Synonym of priorite 

Blomstrandine 
USNM C4019 

Iveland, Satersdalen, 
Norway 

TE 756 
Ignited 

USGS -XS 
USNM -100 g 

Blomstrandine Morefjaer, Arendal, Har. 1871 HMM-100 g 
HIS 8,4647 Norway Ignited 

Blomstrundine Tongafeno, Har. 2028 HMM-50 g 
HMM 87873 Madagascar Inv. 2784 

1/ Larsen, E. S., and Berman, Harry, U. S. Geol. Survey Bull. 848, 
65 (1934). 

RAUVITE CaU2V12036.20H20 

Optics 

Mean index of refraction 1.88. 

Specimen Data 

Mineral and identi- Location Ref. no, of Quantity 
flying number X-ray ratterns 

.10 DM OMRauvite Yellow Cat district, USGS-XS 
USN 96159 Grand County, Utah USNM-100 g 

•••••11. ,••Rauvite Yellow Cat Wash, USGS-XS 
USNM 96054 Grand County, Utah US'iM-300 g 
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Rauvite---Specimen Data (Cont.) 

Miner,' and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

Rauvite Temple Mountain TE 3135 USGS-XS 
USNM C4417 (San Rafael Slell) USNM-5 g 

Emery Ccunty, Utah 

Rauvite 1/ Temple MounLnin TE 3167 USNM-100 g 
USNW 95060 (San Rafael Swell) Har. 422 HMN-1 g

Emery County, Utah 

/ Hess, F. L., U. S. Geol. Survey Bull. 750-D, 68 (1925). 

RENI,RDITE Pb(UO2)4(PO4)2(OH)4.7H20 

Optics 

Orientation n Plec chrc ism 
X 
Y 

a 1.715 t 0.003 
1.736 It 0.003 

Yellow 
Yellow 

Biaxial negative (-)
2V 410 01' (talc.) 

Z b 1.739 It- 0.003 Colorless r>v 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
lapumber X-ray patterns 

Renardite Chinkolobwe, Katanga, TE 593 USGS-XS 
USNM R8395 Belgian Congo USN, -3x6,L 

RUTHERFORDINE UO2CO3? 

OptIcs 1/ 

lit transmitted lightyellcw. Optically biaxial with: nK 1.72 + 0.01 
nZ 1.80 ± 0.01 

Larsen, E. S., U. S. Geol. Survey Bull. 679, 129 (1921). 
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SALEEITE mg(uo2)2(po4)2-1oH20 

Optics 

Orientation n(Schneeberg)1/ n(KatanLa)2/
E (or X) 1.559 2 0.002 Colorless 1.559 

Y 1.570 
0 (or z) 1.574 'I' 0.002 Pale greenish yellow 1.576 

2V 62 
r)Pv, strong 

Uniaxial negative (-), some is anomalous:y biaxial. 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fyiniz number X-ray patterns 

Saleeite Chinkolobwe, Katanga, TE 655 USGS-XS 
USNM R8385 Belgian Congo USNM-4x9,L 

WEI..••••Saleeite Chinkolobwe, Katanga, HYM-3,r9,L 
HEM Belgian Congo 

,/L, Mrcse, M. E., An. Mineralogist 35, 525-530 (1950). 
Schoep, Alf'red., Led. Kl. Vetens. Ken. Vlaam. Acad., 65 (1939). 

SAMARSKITE (Y,Er,U,Ca,Fe,Th)(Cb,Ta)206 

Optics 

In transmitted light, light brown to 'lark brown. Ordinarily 
metamict and isotropic. Anisotropic samarskite has been reported 
but without verification.j/ Refractive index variable, with n = 
2.20 t 0.05 reported cn unanalyzed material./ 

Specimen Data 

Mineral and identi- Locution Ref. no. of Quantity 
fying number X-ray patterns 

MID •MOSamarskite 2/ Devil's He=ar? Mountain USNM-40 g 
USNM 49088 near Pikes Peak, Cole. 

MP MP OMSamarskite Spinelli quarry, Har. 1079 
HMM 92 576 Glastonbury, Conn. Ignited 
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Samarskite---Specimen Data (Cont.) 

Mineral and identi- Location 
fying number 

Ref. no. of 
X-ray patterns 

Quantity 

Samarskite 
HMM 81133 

Wiseman's mine, 
Mitchell County, N.C. 

Har. 1900 
Ignited 

01MI 

Samarskite 
HMM 58012 

Mitchell Ccunty 
N.C. 

Har. 1916 
Ignited 

Samarskite 
HIVE 58011 

Yancey County 
N.Cr 

Har. 1891 
Ignited 

4E10 ••• 

Samarskite Topsham, Har. 1889 HMM-10 g 
HMM 92510 Maine Ignited 

Samarskite Petaca, USGS-XS 
USNM 96115 N. Mex. USNM-175 g 

Ms OS MDSamarskite Mitchell County, Inv. 4469 
N.C. Ignited 

Samarskite Mitchell County, Inv. 4474 - • -
N.C. Ignited 

Samarskite Xvino de Uba, USGS-XS 
USNM 96272 Minas Geraes, Brazil USNM- 200 g 

MD OM. OMBSamarskite -•-• TE 169 
TE(404 1 TO-2) Ignited 

Samarskite USGS-XSC 

Annerdite--Mixture of samarskite and parallel growths of columbite 

Anner8dite Annerod, Moss, USGS 
USNM 87142 Norway USNM-75 g 

Vietinghofite--Synonym of samarskite 

Vietinghcfite Baikal Lake, USGS-'CS 
U3NE R5118 Siberia USNM-20 g 

1/ Van Aubel, Rene, Soc. geol. BE10.,::te Annales 58, Pub. vel. Congo 
beige, Fasc. 38 (1935) --- Neues JahrL. Eineralogie 1 (1945), on 
raterial from Kivu, Belgian Ccngo. 

2/ Larsen, E. S., U. S. Geci. Survey Er11. 679 129, 158 (1n21) 
2/ Hillebrand, W. F., U. S. Geol. Survey Bull. 55, (18e9). 
4/ Hess, F. L.,and Wells, R. C., Am. Jour. Sci., 5th ser., 19, 

17-26 (1930). 
/ Davidson, Norman, U. S. Geol. Survey, Analysis D-1763. 
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SCHOEPITE 4UO3.9H20? 

Optics 

Yellow in transmitted light. 

Orientation n Pleochroism 
X 1.690 t 0.003 Colorless Biaxial negative (-) 
Y b 
Z a 

1.714 t 0.003 
1.735 t 0.003 

Lemon yellow 
Lemon yellow 

2V 890 
r>v 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying numter X-ray patterns 

Schoerite Katanga, TE 615 USGS-X 
USNM 94712 Belgian Congo • USNM-30 g 

•••• .110Schoepite Chinkolobwe mine, USGS-XS 
USNM C4517 Katanga, Belgian Congo USNM-20 g 

Schoerite Katanga, Har. 1571 HMM-33,L 
HMI 87090 Belgian Congo 
Phase 80 

Schoepite Great Bear Lake, Har. 3902 HICZ-6x6,L 
HUM 96613 Canada 
Phase 59 

1/ Walker, T. L., Jim. Mineralogist 8, 67 (1923). 

SC IROECKINGERITE Ca3NaUO2(CO3)3(SO4)F°10H20 

Optics 

Usually biaxial with small and varialle 2V, 00 - 250. 

n(Wyoming)1/ n(J•-)achimsthal)a/ Uniaxial 
0 1.542 1.539 - 1.545 negative 
E 1.489 1.496 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
flrinE number X-rly patterns 

Schroeckingerite Yavapai County, Ariz. Inv. 2765 QM. MID...Mb 
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Schroeckingerite---Specimen Data (Conte) 

Mineral and 
fying number __ 

Schroeckingerite 

Schroeckingerite 
HMM 92877 

Schroeckingerite 
HMM Phase 5 

Schroeckingsrite 
AMEH 8919 

Location Ref. no. of Quantity 
X-ray patterns 

Near Vamsutter, Wyo. USGS-XSC 

Near Wansutter, Wyo. HM-20 g 

Har. 1591 •U. MI. 41.60 

Joachimsthal, HraA-3x6,L 
Bohemia 

Dakeite--Synonym of schroeckingerite 

Dakeite 1/ Near Wamsutter, Wyo. TE 609 USGS -XS 
USNM 1030.10 USNM -20 g 

Larsen, E. S., and Gonyer, F. a., Am. Mineralogist 22, 561 (1937). 
V Nov4eek, R., AM. Mineralogist 24, 317 (1939). 

Jaffe, H. IC 1 Sherwood, A. M., and Peterson, M. J., am. Mineralogist 
33, 152-157 (1948). 

SKLODOWSKITE Mg(UO2)28i207°7H20 

Mineral and identi-
fying number 

Sklodowskite 
USNM 10 5130 

Skiodowskite 
USNM R6700 

Sklndowski-te 
inl 86773 
Phase 81 

Specimen Data 

Location 

Katanga, 
Belgian Congo 

Katanga, 
Belgian Congo 

Katanga, 
Belgian Congo 

Ref. no. of 
X-ray aatterns 

TE 627 

Ale CU AIMS 

atr. 1691 

Quantity 

USGS -X 
USNM-20 g 

USGS XS 
IENLI- 3x 3 L 
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SODDYITE5UO3-2SiO6H20? 

Mineral and identi-
fying number 

Specimen Data 

Location Ref. no. of 
X-ray patterns 

Quantity 

41.• ••• OIDSoddyite Chinkolobwe mine, USGS-XS 
USNM 9 5601 Katanga, Belgian Congo USNM-100 g 

OD •••• dabSoddyite Chinkolobwe mine, USGS—X 
USNM C4513 Katanga, Belgian Congo USNM-50 g 

Soddyite Chinkolobwe mine, USGS-XS 
USNM R5896 Katanga, Belgian Congo USVM-50 g 

Soddyite Chinkolobwe mine, TE 3162 USGS-IS 
HMM 86774 Katanga, Belgian Congo Har. 1194 

Soddyite Chinkolobwe mine, TE 3168 USGS-S 
HM t1 86775 Katanga, Belgian Congo 

STARTZITE CaMg1102(CO3)3e12H20 

Optics 1/ 

Orientation 
X 
Y 

n 
1.465 
1.51 
1.540 

Pleochrcism 
Colorless Biaxial negative
Yellow 2V = 40° 
Yellow 

(-) 

Specimen Data 

fyin number 
identi- Location Ref. no. of 

X-ray patterns 
Quantity 

Srartzite 
USNM 

Hillside mine, 
Yavapai County, Ariz. 

USYC:, -30 mg 

1/ 1:.ilton, Charles, U. S. Geol. Survey, personal communication. 

THORIANITE (Th,U)02 

Optics 

Transparent in very thin splinters. Isotropic; n variable, averages 
2.20t.1/ 
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Thorianite (Cont.) 

Specimen Data 

Mineral and identi-
fying number 

Location Ref, no. of 
X-ray patterns 

Quantity 

.1111D OMThorianite Buckland-Siwalik area, TE 286 
TE Seward Peninsula, Alaska 

Thorianite 
USNM 9329 5 

Bambaraluna Valley, 
Ceylon 

TE 579 USGS-XS 
USNM-30 g 

Thorianite 
USNM 96863 

Ceylon •••Oh• USGS-XS 
USEM-200 g 

Uranothorianite--Uranium-rich member of series 

Uranothoria
USNM R3679 

nite Landbo, Norway TE 263 
Ignited 

USN-15 g 

1/ Larsen, E. S., U. S. Geol. Survey Bull. 679, 143 (1921). 

THORITE ThSiO,
4 

Specimen Data 

Mineral and lrienti- Location Ref. no. of Quantity 
firing number X-rav patterns 

Mb JO eVThcrite Stove Mountain, USGS-XS 
USNM R7901 El Paso County, Colo. USNM-30 g 

us um% Va.Tborite Lindvikkollen, USGS-XS 
USNM R7C40 Kragero, Norway USNM-50 g 

Thorite 
HMM 85827 

Arendal, 
Norway 

Heir. 11321 
Not ignited, 
no pattern 

Auerlite--Phosphdtian variet:, of thcrite 

Auerlite 
USNM R3684 

Henderson County, 
N.C. 

USGS-XS 
USNM-10 g 
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Thorite---Specimen Data (Cont.) 

Calciothorite--Variety of thorite 

Mineral and identi- Location Ref. no. of 
fying number X-ray patterns 

Calciothorite Arg, Langesund Fiord, TE 720 
USNM R36n1 Norway Ignited 

Enalite--Uranoan thorite 

Enalite Fukuoke-mura, Enagun, TE 578 
USNM 105392 Gita Prefectu, Japan 

Eucrasite--Variety of thorite 

Eucrasite Erevig, TE 719 
USNM R3682 Norv.ay Ignited 

Ferrothorite--A firrian thorite 

Ferrothorite Eefaritra, 4E00E1, 4=1 

USNM 97278 Madagascar 

Freiralite--Variety of thorite 

Freyalite Langesund Fiord, 4511,611bill. 

USNM R3683 Norway 

Oran ill--Synonym of thorite 

Orangite Erevig, Inv. 2573 
USNM R3678 Norway Ignited 

Omngite Laaven, Langesund, — -
USNM R7043 Erevig, Noray 

Orangite Erevig, Inv. 2 590 
Norway Ignited 

Uranothorite--Uranoan thorite 

Uranothorite Arc, TE 724 
USNM R3680 Norway Ignited 

Quantity 

USGS-TS 
USNM-10 g 

USGS -X 
USNM-5 g 

USGS -IS 
USNM-10 g 

USNM-25 g 

USGS-IS 
USNM -1C g 

USNM-5 g 

USGS..XS 
USNM -50 g 

USNM-10 g 
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THOROGUMMITE (Th,U)Si01:6H20? 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

Thorogummite 
USNM C4510 

Llano County, 
Texas 

40 00 USGS—XS 
USNM-50 g 

Thorogumrnite 
USNM 104045 

Iisaka, Fukushima, 
Japan 

or ft.. USGS -XS 
USNM-1C g 

Thorogummite 
USNM 95959 

Wedgina, 
West Australia 

TE 705 
Ignited 

USGS -XS 

'E 706 
Modified ignition 

THOROTUNGSTITE - Essentially a basic tungstate 
(or oxide) with (111,Fe):(Th,Ca,Ce,Zr):W0*-1:1:3 

Optics 

Optically negative (-•) with indices over 1.74 and strong birefringence. 

Spec imen Data 

Mineral and identi- Location Ref. no. of Quantity 
flying number X-ray patterns 

Theretungstite Pulai, Kinta, TE 565 USGS—XS 
USNM 9 5659 Federated Malay States USNM-300 g 

Thorotungstite 1/ Pulai, Kinta, USNM-300 g 
USNM 96854 Federated Malay States 

1/ Scrivener, J. B., Am. Jour. Sci., 5th ser., 13, 487-490 (1927). 

TORBERNITE Cu(UO2)2(PO4)2•8-12H20 

Optics 

0 
E 

n Cornwall 
1.592 
1.582 

Dichrcism 
Sky blue 
Green 

Uniaxial negative (-) 
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Torbernite—Optics (Cont.) 

The indices of refraction and the specific gravity doubtless vary 
with rater content in the range from 8 to 12 H2O but correlated data 
are lacking. Most of the published optical data on so-called torbernite 
are of uncertain affiliation and may belong to metatorbernite. 

Specimen Data 

Mineral and identi- Location Ref. no. of 
Eying number X-ray patterns 

Torbernite Robineaux claim, 
TE near Lawson, Cclo. 

Torbornitc Majuba Hill, Nev. ea an. "sr 

TE 

Torbernite Spruce Pine, N.C. 
USNM 97445 

Torbernite Mount Painter, 
EMM 62582 Australia 

Thrberrute Mount Painter, 
USNM 87239 Australia 

Torbernite Joachimsthal, 
USNM R5670 Bohemia 

Torbernite Chinkolobwe, KataLL. 
USNM R8385 Belgian Congo 

Torbernite Belgian Congo 
USNM 94782 

Torbernite Katanga, 
USNM 105126 Belgian Ccngo 

Torbernite Chinkolobwe, Katanga, ••• 

USNM C4517 Belgian Congo 

Torbernite Euhowo, .10 IND .11 

USNM 101995 Bulgaria 

Torbernite Cornwall, England TE 31D9 
USNM C4382 
Phase 13 

Quantity 

USGS-XS 

USGS-X SC 

USGS-XS 
USNM-9x15,M 

HME.75 g 

USGS-XS 
USNM-20 g 

USGS-XS 
USNM-9x15„M 

USGS-XS 
USNM-5 g 

USGS-X 
USNM-50 g 

USGS-XS 
USUM-1C g 

USGS-X 
USNM-10 g 

USGS-XS 
USVM-5 g 

USNM-3x6,M 



	

	

	

	 
 

48 

Torbernite---Specimen Data (Cont.) 

Mineral and identi- Location 
fying number 

Ref. no. of 
X-ray patterns 

Quantity 

•••• MYTorbernite Redruth, USGS-XS 
USNM C4383 Cornvall, England USNM-5 g 

Torbernite Old Gunnis Lake, Har. 3926 HISI-6x6,L 
HMM 7112 Calstock, 
Phase 13 Cornwall, England 

TROGERITE (UO2)3(as04)2.12H2O 

Optics 

Unia,dal cr biaxial (-). In transmitted light pale lemon yellow. 
Not plecchr9ic. 

Orientation I/ n 
X c 1.5851 0.005 1.580 
Y 1.630 t 0.005 
Z A a 12°-1 14.° 1.630 ± 0.005 1.624 

2V Very small 00 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

44 44 OP.Tr6gPri -e Schneeberg, USGS-X 
USNM C43)4 Saxony USNM-3x2„L 

sal. .14. NM.Tr6;erite Weisser-Hirch mine, USGS.-X 
USNM R5683 Schneeberg, Saxony USN! -6x9„L 

Treiterite Schneeberg, TE 3131 USGS-6x6,L 
USNM R7927 Saxony 

I/ Gcl(isclmidt, V., Zeitschr. Kristallographie, 31, 468 (1899). 
1;..Y Larsen, L. S., U. S. Geol. Survey Bull. 679, 145 (1921). 
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TYUYAMUNITE Ca(UO2)2(VO4)2-nH20 

(n = 9-1C, but may be down to 4) 

Optics 

In transmitted light, colorless to pale yellow. Faintly plecchroic, 
X nearly colorless, Y pale canary yellow, Z canary yellow.i/ 

n(Red Creek, n(Henry Mts., n(Paradox n(Paradox 
Utah):,/ Utah )1/ Valley)4/ Valley)4/ 

X c 1.670 1.72 ± 0.01 1.75-1.80 (calc.) 1.78 (calc.) 
Y= b 1.870 1.860 1.927-1.932 1.895 
Z a 1.895 1.953 1.965-1.968 1.92 
2V 36° 48° 

Specimen Tata 

Mineral and identi- Location Ref. no. of Quantity
fying number X-ray patterns 41•••••••••••••=1".11•11•11•1111M. 

41. OM IMOTyuyamunite Long Park, TE 3063 
HMLI 80815 Montrose County, Colo. 

Tyuyamunite Long Park, Inv. 4166 USNM -300 g 
USNM 97070 Montrose County, Colo. 

Oa MM. •AlloTyuyamunite Mauch Chunk, TE 3102 
HMM TCC Pa. 

TyuyamunitA, Yellow Cat district, USNM 300 g 
USW, 96159 Grand County, Utah 

Tyuyamunite Yellow Cat Wash, USGS-X 
USNM 96054 Grand County, Utah USNM-300 g 

Tyuyamunite Fergana, Russian USGS-XS 
USNM 95387 Turkestan USNM-5 g 

IMOTyuyamunite Fergana, Russian Inv. 4172 
USNM R569'7 Turkestan 

Tyuyamunite Fergana, Russian Har. 4196 g 
HMM 89539 Turkestan 

1/ Khlcpin, V. G., i,cad. Russie, 73 (1925) and Dolivc-Dobrovolsky, 
V. V., Soc. russe mireralogie Mem. 2, 54, 359 (1925). 
Larsen. F. S., U. S. Geol. Survey Bull. 679, 148 (1921). 
Ross, C. S., in Hess, F. L., U. S. Geol. Survey Bull. 750-D, 73 
(1925). 
Merwin, H. E., in Hillebrand, W. F., Am. Jour. Sc,d 5th ser., 8,iii' 
201 (1924). 

http:1.75-1.80
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URACONITE - Hydrous sulfate of U and Cu. 

Mineral and identi-
fyina number 

Uraconite 
USNM C4769 

Uxaconite 
HMM 69071 
Phase 65 

Uraconite 
USNM 93341 

Uraconite 
USNM I6767 

Specimen Data 

Location 

Telegraph mine, 
Gilpin County, Colo. 

Joachimsthal, 
Fohemia 

St. Just, Cornwall, 
England 

Daniel mine, 
Schneeberg, Saxony 

Ref. no. of Quantity 
X-ray patterns 

TE 300 USGS-X 
USNM-3x6, L 

Har. 1431 1.1114-3x3,1, 

IS. • OZO USGS-X 
USNM-3x9,L 

LIP ...‘•• USGS-XS 
USNM-9x15,L 

URANINITE UO2(hetween UO2 and U308, with U predominant) 

Optics 

In transmitted light, greenish, yellowish, or deep brown. Usually 
opaque. 

Mineral and identi-
fying number 

Uraninite 
TE 

Uraninite 
HMM 00 884 

Uraninite 
USNM 102618 

Uraninite 
USNM C5838 

Uraninite 
TE 

Uraninite 
USNM R8383 

Specimen Data 

Location 

Eldorado mine, Colo. 

Newry, Maine 

Ruggles mine, 
Grafton, N.H. 

Ruggles mine, 
Grafton, N.H. 

Katanga, Belgian 
Congo 

Kalongwe, 
Belgian Congo 

Ref. no. of Quantity 
X-ray patterns 

USGS-XSC 

Har. 3865 

USGS-XS 
USNM-500 g 

USGS-XS 
USNM-1200 g 

USGS-XSC 

<111.1.41.11 USGS-XS 
USNM-100 g 

http:111.1.41.11
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Uraninite—Specimen Data (Cont.) 

Mineral and identi- Location Ref. no. of 
fyina number X-rav ratterrs 

Uraninite Kalongwe, Katanga, .0. 110 MN 

USNM R8391 Belgian Congo 

Uranirit‘ Chinkolobwe, Katanga .0. dID 00 

USNV R8401 Belgian Congo 

Uraninite Joachimsthal, 010 ..01, 

USNM C2257 Bohemia 

UraLinite Prezailba, Minas .01. OW OW 

USNM 91225 Geraes, Brazil 

Uraninite 1/ Hugoneskilen, TE3098 
USNM 83570 Moss. Norway 

Uraninite Gordonia, West Cape 
usr:ii 1e3596 Colo..y, South Africa 

Er3Egerite--Thorian uraninite (U,Th)02 

Broggerite Raade, 
USI9V 04497 Norway 

Cleveite--Uraninite with rare earths 

C]evelte Rosland, near 
USNM 9 5469 Tvedestrand, Norway 

Nivenite--Uraninite with rare earths 

Nivenite Llano County, 
USYM C4510 Texas 

Nivenite Llano County, 
USNM R5878 Texas 

Nivenite Joar:hirsthal, 
USNM R5888 Bohemia 

Pitchblende--Colloform and massive uraninite 

Pitchblende Central City 00.00 401. 

TE area, Colo. 

Quantity 

USGS-X 
USNM- 50 g 

USGS-XS 
USNM-100C g 

USGS-XS 
USNM-5 g 

USGS-X 
USNM-300 g 

USNM-10 g 

USGS-XS 
USNM-400 g 

USGS-XS 
USEM-25 g 

USGS-XS 
USNM-75 g 

USGS-XS 
USN? 75 g 

USGS-XS 
USNM-50 g 

USGS-KS 
USNE-20 g 

USGS-XS 
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Pitchblende---Specimen Data (Cont.) 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

.11.111•Mill••• 

4111•••••••••Pitchblende Caribou mine, Cclo. USGS-XSC 
TE 

Pitchblende Prairie Divide, Colo. USGS-XS 
TE 

Pitchblende Deer Park no. 5 mine, TE 566 USGS-XS 
USNM 1C1917 Penland, N.C. USNM -15 g 

Pitchblenc'e Spruce Pine, N.C. TE 560 USGS-XS 
USNM R4339 USNM-10C g 

Pitchblende Chinkolobwe, Katanga, TE 572 USGS-XS 
USNM 104784 Belgian Congo USNM -20C g 

Pitchblende Columbia, South TE 709 USGS-XS 
USNM 104838 America Ignited USNM -500 g 

TE 710, TE 712 
Modified ignition 

Uranopissite--Synonym cf IrL.nirite 

Urancris3ite PrziIram, TE 558 USGS-XS 
USNM R58Fi1 Bohemia USNM-30C g 

I/ Hiliebrand, W. F., in Clarke, F. W., U. S. Geol. Survey Bull, 76, 
48 (1891). 

URI,NOCIRCITE Ba(UO2)2 (PO4)2-8H20 

Orientation n(Falkenstein)1/ n(Synthetic)a/ Plecchrcism 
X a 1.610 4" 0.0f-3 1,604 Nearly colorless 
Y 1,622 -1 0.003 Pale canary yellow 

1.623 4- 0.CC3 1.613 Pale canary yellow
2V Small 00 Biaxial (-) 
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Uranocircite (Cont.) 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fylv number ':-ray patterns 

Uranooircite Falkenstein, HM!-10 g 
AMNH 15779 Saxony 

Uranocircite Bergen, near USGS -XS 
USNM R.568.7 Falkenberg, Saxony USNM-2 g 

Uranocircite Falkenstein, Saxony Har. 91.26 HEM-3x3,L 
HMM 9658b 
Phase 96 

Li Larsen , E S., U. S. Geol. Survey Bull. 679, 149 (1921). 
F-irchile 

" 

J. G., Am. Mineralogist 14, 265 (1929). 

URAT:OPHANE 0a(UO2)261207.6H20 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

Uranophane Ruggles mine, USGS-X 
USNM 102618 Grafton, N.H. USNM-9x12,M 

Uranophane Fannie Gouge mine, USGS-XS 
USNM r;6431 Spruce Pine, N.C. USNM-6x9,L 

Uranophane Spruce Pine, N.C. USGS-XS 
USNM 0 5415 USNM-6x9,L 

Uranophane Spruce Pine, N.C. TE 60C USGS-X 
USNM 103189 USNM-bxc.),L 

Uranol,hune Lrsk, Wyo. - — USGS-XS 
TE 

Uranophane Mcunt Painter, Inv< 5086 USGS-S 
USNM R483`, Victoria, Australia USNM-9x9,L 

Uranophane Visenterg, HMM-(:",12,L 
HMM 89756 Bavaria 

Uranophane Katanga, Belgian HMM, 25 g 
HMM 87092 Congo 
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Uranophane---Specimen Data (Cont.) 

Mineral and identi- Location Ref. no. of Quantity 
fyin number X-ray patterns 

.4.110111.••••••••••••••••••• ,•••••••••• 

Uranophane Breja&a, Minas USGS-X 
usrm 91225 Geraes, Brazil USNM-5x8,L 

Beta-urano,hane--Pclymorph of uranophane 

Optics 1/ 

OrientatIon n(Na) n(Na) Plecchroism 
X 1.665 1.662 Nearly colorless Biaxial 
Y 1.686 1.686 Deep yellow 2V large 
Z 1.696 1.694 Deep yellow r> v crossed, )

strong 

Specimen Data 

Mjnerul and identi- Location Ref. no_ of Quantity 
fy..ng number X-ray patterns 

P.eta-.22-arophane Newry, Maine Har„ 111211 65(6 ,L 
HI& 9089L 
Phase 44 

Eeta-uranophane Frankfort, Inv. 2845 USNM-9x9,L 
USNM R2765 Philadelphia, Pa. 

Eeta-uranophane Joachimsthal 9 Hur. 4172 
HMM 87644 Bohemia 
Phase 7 

Lambertite--Synonym of uranophane 

Lamtertite Lusk, Wyo. USGS-.CS 
USNM R5903 USNM-9x6,L 

Uranctii- Synonym of uranophane 

Uranot iswishi, Katanga, USGS-XS 
EelEian Ccngc 

Uranotil Kuffersterg, Har. 3892 HMM-2 g 
HMM 87646 Silesia 

1/ Novjeek R. Ceske Srol o Nauk. W'stnik Article VII, 1-36 (1935). 

http:USGS-.CS
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URANOPILITE (UO2)6(604)(OH)10.12H20 

Optics 

(+), 2V rather large (Na), 0° for scne rays lengths. In 
transmitted light, colorless to pale yellow. Not percertibly pleochroic. 

Orientation n(Joachimithal)1/ n(Na)a/ 
1.62: 1.623 r < v, eytreme;

y A c 1.623 1.625 also r> v. 
La 1.631 1.634 

62ecimen Data 

Mineral an( id ,,,nti- Loc_ttior Ref. no. of itiantity 
fying number :-ray patterns 

OM Ma MOUranopilite Ecntrose Ccunty, 
sit:, 6074 Colo. 

Uranopilite Hrel Eewarcis, TE 604 USGS-X 
USNM R7876 Ccrnwall, England USNM-3x3,L 

Jca chirnsthal, 
USI1M R7r)29 lerrany USNM-3x31L 

JollanneorGenstaet, Har. HVE-3x 9 
Hal 8:-)3 5 Sascony 
Phase 76 

Larsen, E. S., U. S. Geol. Surve7 E7111. 679, 150 (1921). 
Neva&R, R., Si.z.J royale sci. Eoilke Cl. sc. E47. 7 (1935) 
averaL:c nur1.3rous r.i.F.3.5urPments. 

UR.LNOSPHAERITE Ei.:,U20c'3H2C 

OYtico 1/ 

a 1.955 4'0.'1 rcsdtivc (+) 
1 2V large 

2.0J ± C.01 Dispersion rev, strong 
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Uranosphaerite (Cont.) 

Specimen Data 

Pineral and identi- Location Rcf. nc. of Quantity 
f7ing number 

Ur:.Anc,s, Schneeberg, USGS -X:haerite E639 
U:211: R5892 Saxony USNM -4x6,L 

Ul.arr,3phaerite Schneeberg, Har. 11cW 
MI 713 Saxony 
Ply ,::9 77 

/ Larsen, E. S., U. S. Geol. Survey Bull. 679, 150 (lcol 

UR2TOSPINITE Ca(UO2)2(As04)091120? 

07tics 1/ 

Elaxial negative (-) it some specrens uniaxial necative (-). 

Or.:- ntation n(SchneeUer) n(Schneeberg) n(Schneeberg) Pleochroism 
r E 1.560 1.56 1.55 Nearly colorless 

Y 1.5112. 1.567 Pale yeflow 
Z or 0 1.57 1.586 1.572 Pale yellow

oo/3' 460 62° 

Specimen Data 

V.ineral anri Location Ref. no. of Quantity 
Ljla number '.:-ray patterns 

Uramspinite Sranish Fork, Har. OM MP. nda 

USilf. 9.1,665 Utah 
FILide 115 

Ur,,no3pinite Schneeberg, E. 3 64 
AMI!H 15777 Saxony 

Uranc:;pinite Daniel mine, USGS-K..••••• 61.• 

U3 NM R6'767 Schneeberg, Saxony USNM-9x1521, 

Uranospinite Schneeberg, Saxony USGS-X 
USNM C4394 USNM-1x2,L 
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Uranospinite-.---Specimen Data (Cont.) 

Mineral and identi- Location Ref. no, of Quantity 
fying nunber 7-ray patterns 

Uranospinite Har. 8336 
HMM 

Uranospinite Neustadtle, Har. 1594 
HUg Phase 55 Saxony 

1/ Larsen, E. S U, S. Geol. Survey Bull. 679, 151 (1921). 
Goldschmidt, V., Zeitschr. Kristallographie 31, 46 (1C90. 

UVANITE U2V6021•15H20 

Optics 

Orientation n Plecchroism 
x 1.17 Light brown Eiaxial positive (+) 
Y 1.879 

2.057 
Dark brown 
Greenish yellow 

2V = 52° 

Specimen Data 

Mineral and identi-
fying number 

Location Ref. no, cf 
X-ray patterns 

Quantity 

Uvanite 1/ 
1.ENM 85708 

Temple Rock, 
Emery County, Utah 

TE 3132 
Har. 1689 

- USGS-XS 
USNM-30C g 

Uvanite 
HI IM 62753 
Phase 2 

Temple Rock, 
Emery County, Utah 

Har. 1597 HMM-5 g 

1/ Hess, F. L and Schaller, W. T., lashington Acad, Sci, Jour. 4, 
576 (1914). 

VANDENERAI.IDEITE CuU041b.20 -

Optics 

Green in transmitted light. Biaxial, apparently negative W.11 
Absorption from green to colorless. 
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Vandenbrandeite---Optics (Cont.) 

:n (Kalongwe) n(Chinkolobrie)1/ 
A 1.77 ± 0.02 1.76 ± Dispersion strong. 
Y 1.78 C.02 2V large. An optic 
Z 1.80 ± 0.02 1. 80 ± axis is nearly _40011. 

Z A elong. 404 .1/ 

Snecimen Data 

Mineral arrl i0enti- Location Ref. no. of Quantity 
fying number X-ray patterns 

Vane.enbrandeite Kalongwe, Katanga USGS-XS 
USVM Belgian Congo USNM-?x9,1, 

Vanclentrandeite Kalongwe, Katanga, USGS-XS 
USVM R8389 Belgian Congo USNM-20 g 

••• WI, C.T.ndenbrandeite Kamtowe, Katanga, USGS-XS 
USNM R83 S4 Belgian Congo USNM-3x6,1 

Vardenbrandeite Kalongwe, Katanga, USGS-XS 
USYM 11.'3(;1 Belgian Congo 

VLry2enbraneeite Katanga, Belgian TE 3144 
USNM 97250 Congo 

1Lneenhrandeite Ka tanga, Belgian Har. 3 772 USNV-3C a 
USNM 97142 Congo 
Phase 4 

Van(4,entnineeite Katanga, Belgian USYM-3x3,L 
USNM 105125 C ongo 

1/ Thoreau, J., Soc. geol. Belgique, Annales, 55 C3 (1933). 
Schoep, Alfred, Mus. Congo beige annales 1, 25 (1932). 

VOGLITE Ca2CuU(CO3)•6H2C 

Optics 

OrientatIon n Plecchroism 
1.541 Deep bluish green Biaxial rsitive (+) 

Y 1.547 Deep bluish green 2V m 600 (Na) 
Z 1.564 Pale yellorish re..v very strong 
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Voglite (Cont.) 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

Voglite Joachimsthal, TE 301 'JSGS-XS 
USNM C2257 Bohemia USNM-5 g 

WALPURGITE Bi4(UO2)(As04)2C4.3H20? 

Optics 1/ 

Colorless to pale yellow in transmitted light, not plecchroio. 
Biaxial negative (-) 

n(Joachimsthal) n(Schneeberg) 
X 1.90 t 0.03 1.871 t 0.005 
Y 2.00 t 0.03 1.975 .4: 0.005 

2.05 + 0.03 2.005 t 0.005 
2V Medium large 52° (talc.) 

Dispersion slight 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-ray ratterns 

Walpurgite Schneel erg, USGS-XS 
USNM C4394 Saxony USNM-3x 2,L 

Walr, urgite Schneeberg, Mb ....WO HVX-50 g 
HMM Saxony 

Walpurgite Weisser-Hirsch, USGS -XS 
USNM C4397 Schneeberg, Saxony USNM-3x3,L 

Waipurgite Schneeberg, Har. 9880 HMW-3x3,L 
HIM 62752 Saxony 

Walpurgite Schneeberg, TE 3133 USNM-3x3,L 
USNM R5688 Saxony 

Walpurgite Schneeberg, Har. 3964 
USNM 4819 Saxony 
Phase 56 

1/ Larsen, E. S., U. S. Geol. Survey Bull. 679, 155 (1921). 
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ZEUNERITE Cu(UO2)2(As04)4.1e-16H20 

Optics 1/ 

All sTecimens of natural so-called zeunerite that have been examined 
by X-ray means have proved to be the meta-I hydrate with 5 to 8 H2O and to 
be isostructural Tith meta-autunite and metatorlernite. fully hydrated 
material with 10 to 16 H2O and isostructural with autunite and torbernite 
has not yet been shown to occur in nature. In order to maintain parallel-
ism of nomenclature, the name metazeunerite is given here to the species 
and the name zeunerite proper is held in reserve status for natural occur-
rence of the le to 16 H2O hydrate that later may be demonstrated. 

Artificial Cu(1102) (As04)4•10-16H20 is tetragonal. Ortically uni-
axial negative with nO 1.602 tc 1.610. The water content varies zeolit-
ically within the rake of stability of the phase and the indices of 
refraction var.:, therewith. Heated tc 65°C. in air, this phase breaks 
down to metazeunerite with a water content varying zeclitically between 
5 and 8 H20. 

Srecimen Data 

Lineral and identi- Location Ref. nc. of Oantity 
fyini:;;_ number X-ray patterns 

Zeunerite Tintic rine, (-'3793 g 
HEM 39129 EITeka, Utah 

Zeunerite Schneeberg, USGS-XS 
USNM R4385 Saxony USNM-6x6,M 

Zeunerite Weisser-Hirsch, USGS-XS 
USNM R5633 Schneeberg, Saxony USNN-6x6,M 

Zeunerite Schneeberg, TE 3123 USNM-6x6,L 
USNM R6761 Saxony 

1/ Weiss-Frondel, Judith, U. S. Geol. Survey, personal cor,rrunication, 

ZIPPEITE (UO2)2(SO4)0•nH20 

Optics 

Biaxial negative (-), Y. nearly colorless, Y pale to orange 
yellow, Z deep yellow to orange yellow. 
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Zippeite Optics (Cont.) 

nX nY nZ Z A c 2V 
Joachimsthal / 1.575 1.615 1.646 
Joachimsthal 1/ 1.616 1.677 1.700 
Joachimsthal / 1.620 1.680 1.720 --.32° large 
Joachimsthal a/ 1.630 1.70 1.720 rather large0Fruita, Utah / 1.630 1.689 1.739 41 large 
Joachimsthal 1/ 1.636 1.694 1.732 
Gilpin County, 

Colo. ?./ 1.660 1.710 1.760 ....40° 

S-recimen Data 

Mineral and identi- Location Ref. no. cf Quantity 
fyinE number X-.ray ratterns 

NIP ••••Zippeite Joachimsthal, USGS-X 
USNM R7929 Bohemia USNM-9x6,1, 

Zippeite Joachimsthal, TE 251 USGS-S 
USNM C4767 Bohemia USNM-3x6,L 

•••• WMZippeite Joachinsthal, liar. 1430 
- -1612 Bohemia 

Phase 64 
Mixture? 

I/ Ncvnbk, R., Scc. royale sci. Bcheme, Cl. sci., Mc. 7 
(1935). 

-/2/ Larsen, E. S., U. S. Geol. Survey Bull. 67c, 159 (1921). 
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GROUP B. MINERALS WITH MINOR AMOUNTS OF URANIUM AND THORIUM 

ALLANITE (Ca,Ce,Th)2(Alje,Mg)3S13012 (OH) 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

Allanite Canyon City, UqGS-XS 
USHM 103023 Colo. USFM-100 g 

Allanite 1/ Devil's Head Mountain, 
USIA M 48423 Douglas County, Colo. 

Allanite Blueberry Mountain) Har. 4251 
HMM E. Woburn, Mass. 

Allanite Rubideaw Mountain Har. 4253 
IUJM granite, Elsinore quad., 

Allanite al Whiteface Mountain, USNM-75 g 
USNM 1043)3 Essex County, N.Y. 

Allanite Cook Shaft, Mineville, 
2.0434 Essex County, N.Y. 

Allanite 
UM', 103601 

Earringer Hill, 
Llano County, Texas 

USNM-2C0 g 

Allanite 4/ Amherst County, Va. USNM-10 g 
USNM 444 56 

A11aLite Huddersfield Tounship, USNM-100 g 
USNM 10355 Quebec 

Allanite Ytterby, USGS-X0 
USNM R3834 Sweden USNM-75 g 

Allanite Inv, 2367 
USGS-WTS 

Allanite Inv. 4026 11.1. • ff till• 

USGS-WTS 

Allanite TE 3220 
TE 

Allanite TE 528 
TE(435-W-RS-1) 
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Allanite---Specimen Data (Cont.) 

Yttro-orthite--Synonym of allanite 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

Yttrium orthite North Karelia, USGS-XS 
USNM 96847 Russia USNM-150 g 

Eakins, L. G., Proc. Colo. Sci. Soc. 2, 32 (1886). 
Marble, J. P., Am. Jour. Sci., 5th ser., 241, 32-42 (1943). 
Marble, J. P., Am. Mineralogist, 25, 168-173 (1 40). 
Marble, J. P., Am. Jour. Sci., 5th ser., 30, 349-352 (1935). 
Marble, J. P., Nat. Research Council Rept. Comm. Measurement Geol. 
Time, 1942. 

BASTNAESITE (Ce,La) (CO3)F 

Optics 1/ 

In transmitted light, colorless to pale yellow. Faintly pleochroic 
with absorption E>0. 

n(Eastnaes) n(Pikes Peak) Uniaxia3 positive (+) 
0 1.722 1.717 
E 1.F23 1.P18 

Srecfmen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

Bastnaesite Birthday prospect, TE 255 USGS-KSC 
TE San Bernardino County, 

Calif. 

•=.Bastnaesite Stove Mountain, near USGS -XS 
USNM R7792 Pikes Peak, Colo. USNM -25 g 

.4. at. ••••Bastnaesite Stove Mountni,l, Har. 9706 
HI.11 St. Peter's donne, Colo. 

Me ...MM.Bastnaesite St. Peter's dome, Pikes USNM-15 g 
USEM 4F415 Peak region, Colo. 

IMP IMO OPBastnaesite 2/ Cheyenne Mountain, Pikes 
USNM 81857 Peak region, Colo. 

Bastnaesite 1/ Red Cloud mine, Gallinas USNM-200 g 
USNM 105628-631 Mountains, Lincoln 

County, N. Mex. 
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Bastnaesite---Specfren Data (Cont.) 

Mineral and identi-
fying number 

Bastnaesite 1/ 
USNM 82617 

Location Ref. no. of Quantity 
X-ray patterns 

Madagascar Inv. 1512 USFE-25 g 

1/ Glass? J. J., and Smalley, R. G., Am. Mineralogist 30, 601 615 
(1945).

J Hillebrand, W. F., An. Jour. Sci., 4th ser., 7, 51 (1899). 

Mineral and identi-
fying number 

Cappelenite 
i:: r. ;2C1 

Cappelenite 
HEM 85281 

Mineral and identi-
fyiny number 

Cerite 
TE 

Cerite 
USNM 45326 

Cerite 
USNM R7073 

CAPPELENITE (Eal Y)2SiE06 

Specimen Data 

Location 

Langesund Fiord, 
Norway 

Langesund Fiord, 
Norway 

CERITE CeSiO5 

Secimen Data 

Locaticn 

Jamestown district, 
Colo. 

Eastnaes, 
Sweden 

Eastnaes, 
Sweden 

Ref. no. of Quantity 
X-rwr patterns 

Har. 11319 
Not ignited 
Very faint pattern 

••• .111r AraHar. 113 51 
Ignited 
Same rattern as 
taw-ignited tut stronger 

Ref. no. cf Quantity 
X-ray patterns 

...11.•••• USGS-.SC 

,Mo ••• USGS-XS 
USNM-100 g 

TE 635 USGS-XS 
USA'!'- 50C g 

Cerite Eastnaes, Har. 7957 HEK-50C g 
Mai Sweden 

http:USGS-.SC
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CORVUSITE V204.6V205.ocH20? 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

Corvusite Gateway, USGS-XS 
USNM 102627 Colo. USNM-75 g 

Corvusite Small Spot mine, TE 503 USGS -XS 
TE Mesa County, Colo. 

Corvusite Club mine, Montrose TE L64 sm. wan.. 

TE-LRS/58/48 County, Colo. 

Corvusite 1/ Tomlinson and Hart basin TE 472 USNM-100 g 
USNM 96806 claims, 9 mi. W. of 

Gateway, Colo. 

Corvusite 1/ Ponto No. 3 claim, N. wall. --- USNM-!000 g 
USNM 96807 Gypsum Valley, San Miguel 

County, Colo. 

1/ Henderson, E. P., and Hess, F. L., Am. Mineralogist 18, 1.95-205 
(1933). 

DAVIPITE - Contains Ti,Fe, rare eart}is,U,V, and Cr. 

Spec: men Data 

Mineral aryl: identi- Location Ref. no. of Quantity 
fyinK number X-ray patterns 

Davidite Clary, South TE 605 USGS-',CS 
USNM 87282 Australia USNM-150 g 

HILLEITE AE206 or AE-2 :3°10 

A u Y,Fe2,U4,Mn,Ca; P = Cb,Ta,SnA 

Optics 1/ 

In transmitted light, dark yellowish brown to opaque. Anisotropic, 
but some has been altered externally or along fractures to an isotroT'ic 
material. Optically positive (+), and nearly or quite uniaxial. 
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Hielmite---Ortics (Cont.) 

nLi Pleochroism 
X 2.30 + 0.02 Yellowish brown 

2.40 t 0.04 Nearly opaque 

Specimen Data 

Mineral and identi- Location Rpf, no. of Quantity 
fying number X-ray patterns 

Hielmite Kgralrfvet, Har. 1913 •• ••••••• 

HEM 57842 near Fhhlun, Sweden Ignited 

Hielmite Orarfvet, TE 633 MP MI. MP. 

USNM C4006 Sweden 

Hielmite Striposem, Har. 1906 
HEE 85106 Sweden Ignited -

same as ferguscnite, 
Petaca, N. Mex. 

Larsen, E. S., U. S. Geol. Survey Pull. 679, 85 (1921). 

HOKUTOLITE - Variety of barite 

Srecimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-ray patterns 

Hokutolite Kuroshibu Hot Springs, TE 596 USGS-XS 
USNM R5965 Ugo (Akitaken), Japan USNE-200 g 

jOHLSTRUEITE - A conplex silicate of Na,Ca,Th,Ce, and Ti 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-rav patterns 

Johnstrupite Erevig, Norway USGS-X 
USNM R5016 USN-5 g 
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KOLM - Rock with hydrocarbon and uranium 

Snecfmen Data 

Mineral and identi- Location Ref. no. of Quantity 
fyirig number X-ray patterns 

Kolm Stromsberg, near Launa, USGS-XS 
USNM 87266 Province Narke, Sweden USNM-30 g 

MELANOCERITE - Chiefly a bore-silicate of Ce and Y 

Specimen Data 

Mineral and identi- LeoAlan Ref. no. of Quantity 
fying number X-ray patterns 

Melanocerite Erevig, Norway USGS -X 
USNM R6;90 USNM -10 g 

Melanocerite Langesund Fiord, Har. 11315 not 111. ••.• 

HO 85282 Norway ignited, no pattern 
Har. 11345 ignited 
good pattern 

Caryocerite--Near melanocerite 

Caryocerite Lanesund Fiord, USGS -XS 
USNM C2625 Norway USNM -25 g 

Caryccerite Langesund Fiord, Hai.. 11322 
HMM 85283 Norway Not ignited 

no pattern 

Caryocerite Langesund Fiord, Har. 11348 
11MM 85283 Norway Ignited 

definite pattern 

rICROLITE (Na,Ca)2(Ta,Cb'206(O,OH,F) 

Optics 

Isotropic, but may shop weak anomalous birefringence in the non-
metamiot material. Colorless, or pale yellow, brown, etc., in material 
with a deep body color; sometimes cloudy. May show a zonal structure 
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Microlite---Optics (Cont.) 

in shades of brown or yellow. n apparently decreases with increasing 
alteration 1:1:' hydration. On ignition n increases to 2.0 - 2.2.1/ 

Spec-imen Data 

Mineral and identi- Location Ref. no. of Quantity-
Lying number X-rav patterns 

Micro.Ite Frown Derby mine, USGS-XS 
USNM 104745 Montrose County, Colo. USNM-20 g 

Microlit-a Tor sham, Har. 453 ers 

HIE Maine 

Microlite Moorefield mine, USEM-1C g 
USNM 100282 Amelia, Va. 

Microlite a/ Rutherford mine, USNM-1C g 
USNM 100282 Amelia, Va. 

Microlite Amelia, VA. .a• • ay SO USGS-XS 
USNM 93 594 USNM-10 g 

Microlite Inv. 2825 OW MP. MO 

CalciotantaLite--Possitly a mixture of microlite and tantalite 

Calciotantalite Filbara Gold district, USGS-:XS 
USNM 86520 Vestern Australia USNM -3C g 

Neotantalite--An altered microlite with 
composition close to tantalite 

Yeotantalite Department Allier, TE 746 USGS-X 
USNM R5095 France Ignited USNM.-200 g 

Neotantalite Department Allier, Har. 231 
France 

1/ Larse,, , E. S., and Ferran, Harry, U. 6. Geol. Survey Bull. 
848, 60, 61 (1q34).

a/ Glass, J. J., Am. Mineralogist 20, 741-768 (1935). 
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MOSM!DRITE - Complex silicate of Na,Ca,Ce, and Ti 

Specimen Data 

Mineral and identi- Location Ref, no. of Quantity 
fyina number X-ray nalterns 

Mosandrite Previg, USGS-XS 
USNM R7136 Norway USNM-1C g 

FISEKITE - Essentially a cclumhate-tantalate-titanate 
or U and rare earths, with Th and Sn. 

Srecimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fyinr, number X-ray ratterns 

Pisekite7 Pisek, USGS-X 
USNM R7434 ,ohemla USN?-2 g 

PYROCHLORE (Na,Ca)2(Cb,Ta)206F 

Optics 

Isotropic, but may show weak anomalous birefringence in the non-
metamict material. Colorless, or pale yellow, brown, etc., in material 
with a deer.• body color; some nay be cloudy. May show a zonal structure 
in shades of brown or yellow. n apparently decreases with increasing 
alteration by hydration. On ignition n increases to 2.0 - 2.2.1/ 
Pyrrhite has n w 2.16 a/ and koprite has n m 2.12 to 2.18. 

Specimen Data 

Mineral and identi.- Location Ref. no. of Quantity 
fYinr number X-ray ratterns 

Pyrcchlore Fredricksvarn, TE 737 LAGS-XS 
USNM 85033 Norway Ignited USNM-30 g 

Pyrochlore Miask, Har. 2039 USGS-XS 
HMI 87780 Urals Ignited HMM-20 g 
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Pyrochlore---Specimen Data (Cont.) 

Chalcolamprite--Synonym of pyrochlore 

Mineral and identi-
Eying number 

Location Ref. no. of 
X-ray patterns 

Quantity 

Chalcolamprite 
HMV 87784 

Narasuk, 
Greenland 

Har. 434 HMV-5 g 

Ellsworthite--Composition is close to pyrochlore, 
but analyses show it is relatively 
high in U and H2O and low in alkalies 

Ellsworthite Ontario 
USNM 94804 

Ellsworthite Hastings County, 
Ontario 

Ellsworthite Hybla, Ontario 
HMM 81175 

Ellsworthite Haliburton County, 
HMM 9052 5 Ontario 

Ellsworthite Haliburton County, 
HM 8;4)36 Ontario 

Ellsworthite Haliburton County, 
HMM 8(;636 Ontario 

USGS-XS 
USNM-20 g 

.10, ell,Inv. 2997 
Ignited 

Har. 2035 
Ignited 

liar. 333 
Ignited 

Har. 433 - — 
Ignited 

Har. 469 
No pattern 

Endeiolite--Similar in comrosition to chalcolamprite 

Ent elolite 
USNM C4018 

Narsarsuk, 
Greerland 

USGS-XS 
USNM-5 g 

Hatchettolite--Uranfan pyrochlore 

Hatchettolite Mitchell County, N.C. 
HL r:',7786 

Hatchettolite Eybla, 
HMM 91477 Ontario 

Hatchettolite San Jose de Eujaube 
USNM 97640 Minas Geraes, Brazil 

Har. 2036 
Ignited 

Har. 2038 HMM-100 g 
Ignited 

TE 638 
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Pyrochlore---Specimen Data (Cont.) 

Konpite--Synonym of pyrochlore 

Mineral ane identi-
fying number 

Location Ref. no. of 
X-ray patterns 

Quantity 

Koppite Near Schelingen, 
Kaiserstuhi, Germany 

USGS -XS 

Marignacite,--Synonym of pyrochlore 

Marignacite 
USNM R5037 

Wausau, Wis. TE 656 USGS-X 
g 

Marignacite 
HEE 87782 

Wausau, Wis. Har. 230 
Ignited 
Har. 1191-not 
dgritee, poor 
rattern 

Pyrrhite--Synorym of pyrochlore 

Pyrrhite? 
USNEI C3963 

Azores USGS-X 
USNPI!- 1 g 

Larsen, E. S., and Berman, Harry, U. S. Geol. Survey Eull. S48, 
60, 61 (1934). 
Larsen, E. S., U. S. Geol. Survey Bull. 679, 124, 180 (1921). 
Glass, J. J., Am. Mineralogist 20, 752 (1935). 
Kreutz, Stefan, Akae. Wiss., Krakau. 54, 227 (1(2,15). 
Kreutz, Stefan, Jahrb. Yfn. 134 (1911). 

ROWLANDITE - An yttrium silicate 

Specimen Data 

Fineral and identi- Location Ref. no. of Quantity 
fying numler patterns 

Rowlanite Llano County, USGS -X 
USNM R3784 Texas 
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STEENSTRUPINE - Complex silicate of rare earths, 
Th,Ea,K,Fe",Mg,PIEe,al, and Ta 
with (OH) and F. 

Speciren Data 

Mineral and identi- Location Ref. no. cf Quantity 
ftring number X-ray ,atterns 

Steenstrupine Kangerdluarsuk, ULGS-S 
USNM R3317 Greenland NM-3O g 

TENGERITE a) Close to CaY3(OH)3(CO3)4.3H20 
b) Sup-csedly an yttrium carbonate 

Optics 

Ma. terial from Ytterby, supposedly tengerite, was optically positive (t) 
vith 2V large, nX m 1.555, nY m 1.585, and nX parallel to the elongation.1/ 
alteration product, at Iisaka, Japan, also classed with tengerite, occurred 
as a cJejte powder or as globular concretions with a minute scaly structure 
and pe7,ar1y luster. 

Mineral and identi.-
fying numter 

Tenzerite 
US NM 1C4C44 

1/ Larsen, r. 

Mineral and identi-
LIaLnumber 

Thaienite 
USNM R3782 

Thalenite 
HMM 85996 

a m 1.622, nY a. 1.642. 

Sreciren Data 

Location Ref. no. of 
X-ray patterns 

Quantity 

Iisaka, FUkushima, 
Japan 

Oa • ••• USGS-XS 
UENM-10 g 

U. S. Geol. Survey Full. 679, 142 (1921). 

THALENITE Y4Si4013(OH)2 

Specimen Data 

Location 

Osterby, Dalecarlia, 
Sweden 

Torsekebacken, 
Sweden 

Ref. no. of Quantity 
X-ray ratterns 

USGS-XS 
USNM -30 g 

Har. 7962 not • 

ignited; pattern 
only one line--
metamict? 
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THUCOLITE - A hydrocarbon 

Specimen Data 

Mineral and identi-
fying number 

Location Ref. no. of 
YL-ray ratterns 

Quantity 

Thucolite 
USNM 103138 

Pesner nine, Henvey 
Township, Parry Sound, 
Ontario 

USGS-'(S 

TRITOMITE - A borc-silicate of cerium, yttrium, 
calcium, and thorium, also contain-
ing fluorine. Exact formula uncertain. 

Specimen Data 

Mineral and identi-
fyingnumber 

Location Ref. no. of 
X-ray patterns 

Quantity 

Tritomite 
USNM R3319 

Brevig, Norway USW -X 
USNM -5 g 

Tritomite 
HMM 8520 

Langesund Fiord, 
Norway 

Har. 11320 
Not ignited, 
no pattern 
Har. 1134 
Ignited, good 
pattern 

TSCHEFFKINITE - Complex silicate of rare earths, 
Fe,Mn,Mg,Caoll Ti,Th, and U 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying number 7-ray rat terns 

Tschef'fkinite Fiadanuna. Har. 11318 not 
HMM 85151 Madagascar ignited, nc pattern 

Har. 11347 ignited, 
good pattern 

Tscheffkinite Iiien Mountains, Har. 11317 not 
HMM 9686c, Urals ignited, no pattern 

Har. 11314 ignited, 
good pattern but 
not same as HMM 85151 
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Tscheffkinite---Srecimen Data (Cont.) 

Chevkinite a tscheffkinite 

Mineral and identi- Location Ref. nc. of Quantity 
fyinR number X-ra;7 patterns 

Chevkinite 1/ Aquaricus Mountains, USNM-75 g 
USNM 105344 Mohave County, Ariz. 

1/ Kauffman, A. J., and Jaffe, H. W., Am. Mineralogist, 31, 52-588 
(1946). 

VANOXITE - A hydrated vanadium oxide, perhaps 
2V204.1120 0H20, reported to contain 
up to 0.5% U. 

Specimen Data 

mineral and identi- Location Ref. no. of Quantity 
f-irr? number X-ra7 patterns 

Vano-d_te 1/ Bill Bryan claim, TE 474- USGS-S 
UL;NM 95059 Wild Steer canyon, gave no 

Montrose County, Colo. picture 

1/ Hess, F. L., U. S. Geol. Survey Bull. 750-D, 63 (1925). 

VOLBORTHITE Cu2(VO4)(OH).H20(?) 

Optics 

In transmitted light, green to greenish yellow. Faintly pleochroic. 
Biaxial. 

Orientation n Uzbekite 1/ n Utah 2/ 
XA 2.01 2.01 
Y 2.04 2.05 
Z 2.C7 2.10 (calc.) 
2V large 68° (Li) C3°(Na) 

Sign (-) (f) red, (-) violet 
Dish. r 4cv r> v (inclined) 



		 	
	 	  

	 	

	
	

	 	
	 

    

	 		

	 	

75 

Volborthite (Cent.) 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
f71nR- number ratterns 

Volborthite Russia Inv. 4463 
USGS(7iTS 49-45CSX) 
111 -pe specimen 

Calciovolborthite - Cu,Ca(VO4)(OH)(?) 

Calciovolborthite 2J Richardson, Grand USNM-4x10.M 
USNM 93298 River, Utah 

1/ Earth, T. F. W., and Lerman, Harry, Chemie der Erde, 5, 30 (1930). 
2/ Hillebrand, W. F., and Merwin, H. E., Am. Jour. Sci., 4th ser., 

35, 441 (1913) on material termed calciovolborthite (?). 

WIIKITE - Ill-defined mixture and alteration product 
of minerals high in Cb,Ta,Ti,Si, and Y. 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fying number X-rat- patterns 

wOo an SSWVliikite Lokansuari, Impilahti, USGS-XS 
USNM R5119 Finland USNM-100 g 

Wiikite Nuolainnieni, Har. 11325 not 
MV. 58172 Finland ignited, no pattern 

Har. 11316 not 
ignited, faint pattern 
Har. 11330 ignited, good 
pattern but not sane 
pattern as un-ignited 
material 

XENOTIME Y(PO4) 

Optics 1/ 

In transmitted light, colorless to very pale :-ellovish green, :-ellow 
or yellowish brown. 
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Xenotime---Optics (Cont.) 

n Na n Na (New Zealand)
0 1721 1.720 Uniaxial positive (+) 
E 1.816 1.827 

Xenotime may be eichroic with 0 pink, z'ellow, or yellowish 
brorn; and E brownish yellow, grayish brown, or greenish. 

Specimen Data 

Mineral and identi- Location Ref. no. of Quantity 
fining number X-ray patterns 

X enotime Luwangashi USGS-Y.S1/111• ••• 

USNM 105008 USNM-25 g 

Xenctime Washington Heights, Inv. 2708 , 
New York, N.Y. 

Xenotime 7;_shington Heights, Har. 5838 
New York, N.Y. 

Xenctime a/ Pikes Peak, 
USNM 82391 El Paso County, Colo. 

1/ Hutton, C. O., n. Vineralogist 32, 141 (1947). 
Kraus, and Reitinger, Zeitschr. Kristallographie, 34, 268 (1901). 

.2./ Penfield, S. L., Am. Jour. Sci., 3rd ser., 45, 398-3()9 (1893). 

YTTRIALITE - Silicate of Th and Y metals chiefly 

Specimen Data 

Mineral an identi- Location Ref. no. of Quantity 
fying number X-ra7 patterns 

Yttrialite Llano County, TE 738 USGS-XS 
USNM C3C54 Texas Ignited USNM-20 g 

Yttriulite Llano County, USGS-XSOW OW OW 

USNM R5878 Texas USNM-20 g 

usktiii-30 gOa 4110 WOYttrialite 1/ Barringer Hill, 
USNM 85070? Llano County, Texas 

1/ Hillebrand, W. F., Am. Jour. Sci. 4th ser., 13, 145 (1902). 
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YIALOCRASITE (Y,Th,U„Ca) ( 

Optics 

In transmitted light, rich amber to light yellow. In part metamict 
and isotropic; in part weany anfsotroric. n ranges frcr. 2.12 to 2.15.1/ 

Specimen Data 

Eireral and identi- Location Ref. no. of Quantity 
fyinF, number X-ray patterns 

Yttrocrasite 3 mi. E. Earringer Hill, --- USGS -XS 
USNM 85031 Burnet County, Texas TENM-10 g 

1/ Larsen, E. S., U. S. Geol. Survey Eull. 679, 158 (1921). 

YTTROTANTALITE (Fe,Y,U)(Cb,Ta)04 

Optics 

Transmits light in thin splinters. Isotropic (inetamict), becomes 
crystalline on heating. In section red brenn anc' fsotropic n = 2.15+ 
0.02.1/ 

Specimen Data 

Mineral and ienti- Location Ref. no. of Quantity 
fyir number X-ray rat= rns 

Yttrctantalite Ytterby, IEGS-XS 
USNM R7141 Sweden. USNIA-150 g 

IMO ••.,rYttrotantalite Ytterby, Har. 1887 
HMV. 87851 Sweden Har. 1907 

Ignited 

Larsen, E. S., U. S. Geol. Survey Bull. 679, 158 (1921). 

ZIROOF ZrSiO4 

Specimen Data 

Mineral and identi- Location Ref. no. of quantity 
fying number X-ray patterns 

Zircon Renfrew Har. 7979 6.1n •••• 

HMM 91500 Coui,cy, Ontario 
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Zircon---Specimen Data (Cont.) 

Alvite--Variety of zircon, near cyrtolite 

Mineral ane identi- Location Ref. 'lc. of Quantity 
fyin number X-ray patterns 

Alvite Alve, Helle Brudd, TE 667 USGS-XS 
USW, R7033 Arendal, Norway Ignited USNM-100 g 

Alvite Helle, Nor/lay Inv. 2551 

Cyrtolite--Altered zircon, containing 
U,Th,Y and other rare earths 

Cyrtolite Mitchell County, TE 665 USGS-IS 
USNM 3C183 N.C. Ignited 

Cyrtolite Near Bluffton, Inv. 2554 
Llano County, Texas 

Hagatalite--Synonyn of zircon 

Hagatalite Hagata-nura, Ochi-gun, TE 692 USGS-XS 
USNM 105393 Ehime Prefecture, Japan Ignited USNM-10 g 

TE 693 
Modified ignition 

La2L1,12,--Synenym of zircon 

nieElte Naegi, near Takayuna Gitu --- USGS--7.S 
USNM 105465 Prefecture, Honshu, Japan USNM-15 g 

ZIRKELITE (Ca,Fe,Th,U)2(Ti,Zr)205? 

Ortics 

Transparent in very thin splinters, v?ith a dark-brown cr reddish-
broyn color. n = 2.19 ± 0.01.1/ 

Specimen Data 

Mineral and identi- Location Ref. nc. of Quantity 
fying number X-ray patterns 

Zirkelite Jacuipiranga, USGS-I 
USNE R5026 ST° Paulo, Brazil USFM-1 g 

1/ Larsen, E. S., U. S. Geol. Survey Bull. 679, 160 (1921). 
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GROUP C. SYNTHETIC URANIUL' COMPOUNDS PREPARED BY THE U. S. GEOLOGICAL SURVEY 

Compound 

Ca uranyl arsenate 
Preparation 20 

Cu urany3 arsenate 

Na,Ca uranyl carbonate 

Ca,!:g uranyl carbonate 

Lg uranyl carbonate 

Ca uranyl phosphate 
Preparation 13 

Na uranyl phosphate 

Ea uranyl phosphate 

Ran uranyl phosphate 

Cu uranyl phosphate 

Ni uranyl phosphate 

Pb uranyl phosphate 

Mg uranyl phosphate 

URANYL ARSENATES 

Vethoc4 of synthesis 

Precipitation from solution 

Precinitation from solution 

URANYL CARBONATES 

Precipitation from solution 

Precipitation from solution 

Preciritation from solution 

URANYL PHCSPHATES 1/ 

Precipitation from solution 

Base exchange 
from Ca compound 

Ease exchange 
from Na compound 

Base exchange 
from Na compound 

Base exchange 
fron Na comre,urd 

Ease exchange 
from Na comrcund 

Ease exchange 
from Na compound 

Base exchange 
from Na compound 

Ref. no. of 
X-rqz Qatterns 

TE 97 

Inv. 2869 

Inv. 4266 

Inv. 2868 

TE51: 
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U_ AMYL VANADATES 2/ 

Compound Yethod of synthesis Ref. no. of 
X-ray patterns 

Na uranyl vanac'ate Precipitation frcr solution TE 68 
Preparation 16 

K uranyl vanadate Precipitation from solution TE 57 
Preparatjon 15 

Ca uranyl vanadate Ffecipitation fror solution TE 19 
Preparation 6 

(NH4) uranyl vana date PrecipPation from solution TE 22 
Preparation 9 

Cu uranyl vanadate Ease exchange TE 67 
Pr,7.paration 18 from Ca compound 

Zn uranyl vanadate Ease exchange TE 227 
Preparation 34 from Ca ocmround 

Sr uranyl vanadate Precipitation from solution TE 37 
Preparation 12 

Ea uranyl vanwlate Preciritation from solution TE 21 
Proparation 8 

Ti uranyl vanadate Base exchange TE 229 
Preparation 35 from Ca compound 

1/ Fairchild, J. G., An. Mineralocist U, 265-275 (1920. 
2/ Murata, K. J., et al., U. S. Geol. Survey TEl Rept. 107 (1950). 
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