STATE DEPARTMENT OF GEOLOGY AND |
MINERAL INDUSTRIES AN

1069 STATE OFFICE BUILDING
PORTLAND 1, OREGON

oet. 23, 1952

dr. Leo D, Baker
P. 0. Box 312
Glendale, Cregon

Dear Sir:

Kr. Appling who was in this office yesterday when you
mentioned being interested in & book on rare-earth minsersals
informed me to-day thet he was mistaken &bout & new publice-
tion pertaining to these minerals Laving been brought to his
attention. The book thet he had in mind wes & new one on gem
minerals and not the rare-e&rth minerals.

The rare-earth minerals are the oxides or carbonates of
the rare-earth metallic elements of which l& &re known. Their
naues are cerium, neodymium, lanthenum, sawarium, gadolinium,
dysporsium, ytterbium (yttrium ?) erbium, preseodymium, lutecium,
terbium, holmium, thulium, europium.

Rere-e&rth minersls, because of their rerity and &s they
wost often occur in small quantities,are difficult to deter-
mine &nd the best procedure is verificetion by spectrographic
enalysis when their presence is suspected. 0(nly & few of these
minerals heve distvinctive physicel properties or optical prop-
erties that can ve ustected under & microscops. Some of them
are radioactive due to contained radiocactive elements, thorium
and uranium.

The favored occurrence of these minerals is in peguatite
veins or dikes., There is some commercial production from
plecers and lode properties.

Some of the rere-sarth minerals and information pertain-
ing to them follow:

(1) Monazite, common source of rare-earths and thorium.
It occurs in gIacers as & honey yellow to greenish yellow
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resinous grains, some of which are iron-stained to reddish
brown and are opaque. I - 5 1o H%; G - 4.9 to 5.3. Has ex-
cellent cleavage. OUwing to its brittleness, monazite mey be
cracked between the teeth. 1t is slightly radioactive.
Qecurs in granite, granite gneiss, and related pegmatites.
Commercial deposits restricted &almost entirely to placers,
Gold placers in Idaho batholith and ocertain beach sands as in
Florida are a source of monazite. ’

(2) Bastnasite, & fluorcarbonate of the cerium metals,
hexagonal prismatic crystals, wax yellow to reddish brown.
He-4; G- 5. May reseuble & pile of thin plates. Also &an-
lhedral messes; granular., Cleavage indistinet, basal parting,
luster vitreous to greasy. Found in pegmatites, granites,
contact zones, etc, Associated with tin, fluorite, ete.

(3) Tuxenite, @ niobate and titanite thorate of cerium
metals, prismatic erystels, brownish black, infusible. H -
63; G - 4.7 to 6. Frecture conchoidel, irregular. JStreak
yellowish, grayish, or reddish brown., kadicactive, Found
in granite pegmatites with the other rare-e&rth minerals.

{4) Semarskite, rere-searths (Ce, Y, Nb, Ta) with iron
caicium and uranium oxides. HRectangular prisms, massive;
lus ter vitreous to resinous, splendent; color velvet black;
and streak dark reddish brown. H - O to 6; G - 5.6 to 6,8.
Agsociated with columbite in granite pegmatites.

(5) Allanite,(orthite) (epidote group) conteins rare-
earths. DBrown to black, opaque monoclinic crystals. H -
6; G - 3.0 t0 4.2, Becomes amorphous and denser on heating.
Accessory mineral in grenites and peguatites.

(6) Cerite, & hydrous silicate of cerium metals, lime,
and ferrous oxide, is brittle, opaque, brown to red, orthor-
hombic mineral usually massive. Nc cleavege, dull resinous
luster., H = b6§; G - 4.9. (cours associsted with bastnaslite
in pegmetite, Beastnees, Sweden.

Dana's Testbook of Lineralogy published by John Wiley
and Sons, Inc., New York City, New York, is one book thet
has some information about rare-earth minerals, but it is
widely scattered throughout the volume. This book sells for
about $6.00., A book entitled, "The Rere Tarths: Their Ocecur-
rence, Chemistry, and Technology" by S. I. Levy and published
by Edward Arnold and Co., 1924, London, "ngland is listed
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in one bibliography, but I know nothing of the availability
or price of this book. Another book is "The Analysis of
Minerals and Ores of the Rarer Tlements" by Schoeller and
Powgll which was publisied by J. B. Lippincott Company in
1940,

I hope this informetion is helpful to you.

Sincerely yours,

David White
DJVi:ams Geologist
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My, Hormsm S, Wagney
State Assay Laboratory
2093 First Street
Baker, Oregon

Dear Vag,

After wading through numerous varieties of rare.sarth aminerals listed in
Dans, "The amalysis of Hinerals and Ores of the Barer Elements,” by Scheeller and
Powell (J, B, Lippincott Company, 1940), Bateman'e "Sconomic Mineral Deposits,®
and & few others, I have made n 1iet of some of the rere.esarth minerals and ain.
erale of the rare metals eolumbiuva, tantalus and gersanium,

The rere.sarth minsrals are, because of their rarity, oumite diffienlt to de.
teraine and the best procedure is verification by spectrographic anslysis when
their presence ie suspected, Only & fow of the minerals have distinctive physical
proparties, This aleo seems to be true of their optical properties detected under
the aieroscope, Some of them are mdiosctive due to contained redicactive elements,
and a few sre fluorsscent,

The favored cccurrence of these minersls is in pegmatites; however, dve to
their rarity they are umally obtained as by.products in treataent of other ores,
There is sose comuercial produvction from placer and lode properties,

As you are undondtedly sware identification of these ainersls as any other
unfesiliar species is greatly aided by direct comparisen with kmown minerals
especielly when seen under the aicroscope, Word.descriptions sesa to have a flex.
ible interpretation, ¥e have only very few of these aminerals in our files,

4 (1), Monasite, common source of rare.carths and thorima, It occurs ia

as homey yellow to gresnish yellow resinous grains, some of which are iren.stained
to reddish drown and are opscue, H - 5 %0 Sk @ - 5,9 %0 5.3, les excellemt
cleavage, Owing to its brittlenses, momeszite may be cracked between the tesath, It
is slizhtly rediosetive, Uccurs in granite, granite gneiss, and related pegmmtites,
Commercinl depoeits restricted almost entirely to placers, Gold placers in Idaho
betholith and certain beach sands os in Floride are a source of momagite,




(2). CaCep¥2(C04)3, brownish yellow to red, scute double hexagonal
pyramids with pe t basal cleavage, streak yellowish vhlu. Fracture subeon.
choidal to splintery, Brittle, H - &k; © - 4,26 to 4,38, inster vitreous to
resinous and pearly, Found in pegmatite veins, e.g,, Quiney, Mass, and Ravall, Mems,

p & (3). Bastnddite, & fluorecarbonste of the cerium metals, hezagomal prismatic
erystals, wax yellow to reddish drown, H . 4; 6 . §, Kay resemble a pile of thin
plates, Alsc anhedral mssses; gramular, Cleavage indistinct, basal parting, luster
vitreous to greasy, Vound in pegmstites, granites, contact somes, ete, Associated
wvith %in, fluorits, ete.

(s), xm&az yttrina phosphate, bdrown to red.brown or yellow, transparent
to opague, t perfeet cleavage, Vitreous luster, Streak phle drown,
yollowish or reddish, H . B); 0O - 4,5, Ccours in pegmstite veins, granitic and
gneissoid rocks,

)% ($). Euxenite, » niobate and titanite thorate of ceriuva metals, prismatic
erystals, brownish black, infueible, H . 63;: 6 - 4.7 to 5, PFracture conchoidal,
irregnlar, Streak yellowish, grayish, or reddish brown, ladiosctive, TFound in
granite pegastites with the othor rare.earth minerals,

(

5% ok (8). rare.carths (Ce, Y, Hb, Ta) with iron caleium snd uraniua
oxides, ar prisms, uassive; nout vitreous to resinous, splendent; color
velvet black; and streak dark reddish drown, H .5 to 6; ¢ 5.6 to 6.8, Associated
with eolunbite in granite pogmetites,

(7). Tergueonite, = meteniodate (and tantalate) of yttrium with erbiua, cerium,
uraniusn, ete,, in varying amounts; also ironm caleiuna, ste, Fracturs subeonchoidal,
brittle, H .Sk to6; € . 5.B to 4.3, Dull luster on outer surface, on fracture
brilliantly vitreons and submetallie, Color brownish dlack, streak pale browm,
Cecurs in granite pegmetites rich in other rare.sarth minerals,

O% (®). {orthite) (epidote group) comtains rare.earths, Srown to black,
- opague WONoOC erystals, H - 6: C - 3.5 S0 4.2, Decomes amorphens smd denser
on heating, Accessory amineral in granites and pegastites,

(9). Gadolinite, ferrous beryllina, yttriua silicate; brown to greenish-bleck
brittle, massive; no cleavage, splintery to conchoidsl fracture, H -7; G 4 to
b,5, Glows when heated to 4309C,, and is then soluble in acide, the amorphous
variety becoming crystalline and denser, Uccurs principally in pegmatite veins
associated with allanite and other rare.carth minerals,

(10). ¥ yttrinva thorium silicate, massive, mmorphons, translucent,
olive.green, H, - 543 0 . 4,6, sssocinted with gadolinite, Radiosctive,

(11), | a complex titamite of ytirina, with caleium, thoriwm,
uraninm, 1 Bsdionctive, black with bright plulv Ineter, H . §i; G - 4.8,
Pound in srnitt wtiu in Texas, ;

a2). | ferrous uranius yitrium titanate, resinous, black, ortho-
rhombie ¢ #; redicective, K - §.5: 6 - 4.7, Found in pegmetite Graveggis,

Pledmont, Italy,




"

(13). X rite, yttrium calcium fluoride, yellow to brown transparent cubes
with poor octa 1 cleavage, turunl to greasy luster, brittle, H - bi; 0 - 4.5,
Found in peguatite in northern Norway.

(14), Yttrocerite, yttrium cerium calcium fluoride, violet-blus to white, massive;
vitreous to pearly luster, H - 4}; G . 3.4, similar in fora o flnorite (n\m-uo
at times takes on varying amounts of YP3, yttrofluorite and YCeF3, yttrocerite),

e (15). Cerite, a hydrous silicate of cerium metals, lime, and ferrous oxide, is
brittle, epague, brown o red, ortherhombic amineral mny mesive, ¥Ho elm
dull resinous luster, H - 5{; 6 - 4,9, Ocours associated with bastnaesite in peg.
matite, Bastnaes mine, Sweden,

(16). . & sireconosilicate of cerium metals snd caleium found in brown
transparent oc ra and dodecahedra with cudic cleavage, H . §; 6 - 4,1, Ocours
in nephaline.syenite on north shore Sea of Azov, Bussia,

_Coluabing, tantslun, snd gerssnium minersls

a niobate and tentalite of iron and manganese which is
an uourphn series grading from almost pure coluabite to almost pure tantalite,
The percentage of tantalite is approximated by the specifie mviv of the dunlg
5.4 Sp, gr. = 5% Tagls, 6.5 sp. gr. = 507 Tay0s, 7.4 sp, gr. = 757 hm
minersl is iron black, grayiesh and brownish black, ete, Streak dark to dlack,
Luster submetallic -ﬂu brilliant, sub.resinous, Crystals short prismatic, often
rectangnlar and tabnlar, frequently twinned in various ways, Subconchoidal uneven
fractore, drittle; H - 6, Often confused with wolframite which has more distinet
cleavage, and with tourmaline which has different crystal form, OUccurs in pegma.
tite veins and placers,

msu_u. Microlite is a commercial ors-mineral Wt mmch rarer than tantalite,
ussentially a caleiua pyrotantalate containing niobiua (columbium), fluorine, ete.
Very small modified cctahedral crystals, pale yellow to brown, rarely red, Ilso-
metric, H . 8%; 06 . 5.5, Infusidle, Rare occurrence as dark specks in large
eryetals of pegmatite dikes, Concentrated by gravity,

g% is obtained from sine refinery slimes and is contained in the minerals
germani te argyrodite,

Argyrodite is a silver sulpho.germanate, Crystals are indistinet, occasiomally
octahedral and dodecahedral, freguently twinned, alse mmssive, Color steel.gray
on fresh fracture, with tinge of red tumning to violet and dlack, Uneven conchoidal
fracture, Eritte, H . 2,5; @ - 6,1 %0 6.3, Streak grayish black, Occurs with
siderite (¥eC03) in silver, lead, and sine sulfide mineralisation,

Germanite, a sulfide of copper and germaniua with irom, szine, gallium, and
arseniec in smaller amounts, ¥No erystals have bdeen found, btut deteramined isometric,
¥o cleavage, brittle, H - b; G - 4,46 to 4,59, Color dark reddish gray, Hetallic
luster, Dark zray to black streak, COceurs intimately associated with pyrite,
tennantite, enargite, galema, and sphalerite at Tsumedb, south.vest Africa,




Sincerely,

LR 1k
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