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Abstract: The nf"'W mineral !luorbril!wlite-(Ce ) OCCll TS in

nepltdine syenite •marble :renolitlts .sodalite syenile xenolitlts and

fCjJ:rJldtile dike....' at !V/ont St. l-lilaire. Quebec. It is associa.ted

mahJly 'lvi/I! analciJle. microcline, aegirine. Z~COt1' biotite, pyrfF­

phanite . (lstrolJhyllite, uncylite •lwtrolite . monaziie de.

The mineraL is hCLagOfl(.J.L ,P6jm .H.'itlt a 9.517(5) A ,c 6.

983(4) A .cla 0.7337.,. 547. 7(8) A' .2= 2. The strongest X

ray pmvder diffraction iines and their relative intensities

(visttal)are: 2.851 (JOO) .2. S21 (30) .2. 753 (30),1. 970(20) ,1.

969(30) (for MSH-3).

Fluorbritlwlite-(Ce) crystal is shown prismatic. Its colnur

is pale yellm.i.J l tan. reddish-br<n..vn. Streak colourless to jJah

bro'Wn; Lustre admnan/ine; Opaque to translucent; Hardm:.u S;

Brit-tle; Cleavage {OOOl } distinct; Fracture even to cont!to;dal;

Deluity 4.660) (me,,:;) or 4. 66g/cm 3(calc. ); LVon-j?uorsccnl.

OI,ticuLf:y IOIlu.:rilt!(-).w 1. 792(5),£ 1. 786(5) in Na lij.{h1i

LVonplcoch rOle.

E/;'ctro1! ))j icrojdobr.' cawlyses correspond to (Cc i. 69 Ln l. 02

'"NUn.82 ~dl1";1 Sr'J'~) Cn ll . 17 Mnn,l7 Yn.fjS Pr().,,~ Thn,rl;' Fe,l.()t) L.J.t.32

(Si m Pn. Gl) ~ z. 93 On.81 F 1. J9' the ideal slruetural formula is

(PEE. Ca), (Si ,P), O'2F.

Britlwlite- (Cc) and britholite- (Y) sh(Jl(ld be renaJ)f(,d re­

:,'peciive!y, hyd!"o:rylbritlwlit('- (Ce) and h).drfJ:l.yLbritJtlJlit t: (Y) to

be suggested in discussion section.
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1 Introduction

Key words: new mineral; fltwrbritholite~CCe) ; britlu)­

lite; nepheline syenite; hexagonal; 1\.10nt St. Hila ire ;

Quebec

The new mineral fjuorbritholite-Ce). (REE,Ca), (Si ,P), OJ2F ,formerly was known as

UK22 (Chao &. Baker 1979)collected in summer of 1977 from Mont Si. Hilaire,Quebec.

The mineral was studied with cooperating by Gu Jlexians '~lld T-~ng S l'°f'n in China and

George Y. Chao in Canada in the last two year.". The U1inera~ -'lnd tlD.liie are approved by the

comission on New Minerals and M~lJ:2i,'l: na...TIE.'S ()[ Inte,nation'al Minernlogical Association

in October 1991. The t:"1-,e !ipecimes ale c:epooited at the National Museum of Canada. The

mineral is r:a ..acd for thl; cc mpofition and relationship to britholite.

2 Oczurrence

The mineral occurs at Mont St. Hilaire, Quebec, in nepheline syenite, marble xeno­

liths,sodalite syenite xenoliths and pegmatite dikes. Fluorbritholite-(Ce) was found in the

vugs. There <:lre a large number of REE-bearing minerals with association. The main as­

socited minerals are: analcime, microcline. aegirine, zircon, biotite, pyrophanite, astrophyl-'­

lite, ancylite, natrolite, monazite (in vuges); fluorite, pectolit~ calcite, aegirine, carbonate-a­

patite, biotite. gotzenite (in marble xenoliths); lovozerite, Iueshite, ussingite, eudialyte

steenstrupine, gmelinite I phillipsite ,chabazite, soda lite ,ana1cime. serandite. albite. clinoam­

phibole, and many other rare and unidentified minerals. The mineral formed in the late

magmatic and metasomatic stages.

3 Physical and Optical Properties

Fluorbritholite- (Ce) crystal generally displays as aggregates and patches of fine tan

needles in radiating or subparallel groups. The single crystal is shown prismatic shape (­

O. 5mm) I also nearly eqant (fig. 1). The colour is commonly pale yellow, tan, reddish­

brown. The streak is colourless to pale brown. The lustre is adamantine .opaque to translu­

cent. The hardneess is about 5 on the Mohs scale and brittle. The mineral hD.~ distinct

{00011 cleavage. Fractute is even to conchoidal. The density of the mineral measured by

Berman balance is 4. 66(l)g!cm' and density calculated is 4. 66g!cm'. The mineral does not

fluoresce under short-wave and long-wave ultraviolet light. Some specimens are partially

metamict.

Fluorbritholite- (Ce) is optically pale yellow, nonpleochroic, transparent, parallel ex-
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tinction and interference color of first order grey. The mineral is uniaxial( -) with iJ) 1. 792

(5),< I. 786(5) (measured in sodium light).

4 X-ray Crystallography

Table 1 X-ray powder diffrnclioll data for fluorbritholitc-CCe) Mo~t Saint-Hilaire,Qucbec

MSH-1 MSH-2 MSH-3

hkl Dcok• D~...",. I D"ak, D~,. I D,-m,. D~...... I

200 4. 130 4. 11 20 4.121 4. J ~ {'- 1(, 4.130 LL ·170 2G

III 3.942 3.950 10 ~.GS? 3 :(~} le 3.941 3.930 10

002 3.50,. 3.494 20 3.492 ;. 'S3 10 3.499 3.492 20

102 3.2:::, S,2._9 20 J. Ll5 3.205 10 3.222 3.223 20

?!O 3 1 ~ ;: 3. U8 20 3. 115 3.116 10 3. 122 3.115 20

2; 1 ?,8SZ 2.845 100 2.845 2.839 100 2.851 2.840 100

112 2.824 2.822 40 2.821 2,818 30

300 2.753 2.747 30 f.747 2.741 10. 2. 753 2.748 30

310 2.919 2.287 IQ 2. 236 2.284 5 2.291 Z. 293 ]0

113 2.098 2. 099 ]0 2.091 2.093 5 2.096 2,097 10

400 2.065 2.063 5

222 1. 971 1. 910 30 1. 966 1. 96510 1. 970 1. 970 20

312 ]. 911 ]. 916 15 1. 913 1.911 5 1. 917 ]. 917 10

320 1. 895 1. 894 5

213 1. 870 1. 870 40 1. 865 l. 864 10 1. 869 1..868 30

321 1. 829 1.829 20 1.825 ]. 827 10 1. 829 1. 826 20

410 ]. 820 1. 820 20 1. 799 ]. 199 10' 1. 802 1. 803 20

402 1. 779 1.779 20 1. 775 1. 775 1() 1. 778 1.778 20

004 l. 752 ], 75] 20 1. 746 l. 147 10 1. 759 1. 751 20

331 1. 550 1. 551 10 ]. 547 ]. 549 5 1. 550 1. 550 10

214 1.528 ]. 528 10 1. 523 1.524 5 l. 526 l. 527 10 .

502 1. 494 l. 497 10 ]. 494 l. 496 10

304 1. 478 ]. 480 10 ]. 473 1. 473 5 1. 477 1. 475 JO

332 1. 448 1.450 10 1. 477 1. 479 10

114. 6 mm Gandolfi camera ,CuKa radiatiDn (1.= 1. 5418 A) I visual inten:-;ities. MSH-I W8:; heat treated at

800'( for 3 hrs to improve crysudliniry"

Precession and 4-circle method are used for single crystal studies. the result indicats

that fluorbritholite- (Ce) is hexagonal, with a 9. 517 (5),c 6. 983(4) A. cla O. 7337 ,v 547.

7(8) A 3, Z = 2. The systematic extinction observed are consbtent with space group P6 3 /

m. The cell paramet(:rs are refined by least-squares method using powder diffraction data
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obtained [ro,m pho!lignphs laken wiTh CuKO' r<1'.liCition and a 11,1. 6mm GandoIi er-uw:ra.

'I'lltJ X ray puwder dlHrncti,jll data ·jl fh:orlJritholi1l':Cc)afc g,VUl III "ToaGh: L Tlw '-Inil

cell.cL:nsity and oplicrd ~lata atc :,hcHvn in ,dilt: 2,

Fig. 1, Sc,;umlClg l,!JeCtron phot\!nl:~:L'ograph

(,[ nuorbl"ith,)I;te~(Cel

':. ".100

.USH~3:vfSH-2

',. (\:)(1)

AlSH-l

[)""(' ,~:,.,

I),,,,,~•.

~j Chemical Compositioll

Three chemical an.dyses \'\·t.'rc' carried (Jut hy means u! Ml t.JectHJJl. microprobe using

the following stand,.rd:,: REE'2 (Net-Sill) . REE3 (Cl'. La t Pr. Y . Ca. Si, AD •hOrrt blendl~(Fe.

~y'l g •N a ) ~ ilrw:n it (: Cvl n) , ceJ,..·s \ tue (Sr ) , thori le (Th) t DIill1Jl(Ti t t.~ CU) t "ps ti 1.0 (P) a Hd biot lle

CF). ·rb:.' three ~,Cls of data urc- given in Tab!(: ~~. Th,,' elnpir1c~d iormula~(based on ()+F

1:1) are r

:11SH~ 1: (Cill.:,) CCI J" Lo, ;,; .:"{(1,1.3: Pc;, 1; y.".'~ Th" (6 SL. <, Srni ) Y' 2..,1 :'3) (Si,,:;~ p"

O!~.,,: F,\~:,;.

!I,ISII 2: (Ca1 n CC~':';" Lao.')G Nd(l.:::J ?'J:"\?11v1n:.. l:. Sr(jf'~ PrU )3 Th:,. Y i ,.02 Slll,) (\])2:>,.S\

(Si~, p Po I;y. 011.S: F l .

A1SfI- 3; (CeJ. ,.~ L8 1. fl, Nao S2 Ndr'.i 1 Sro. iv1nn.J, Y0. Tho.[\3 :i) ) 2:1. 9? (Si".32

P .. ,'.)I:.'H3 l)JUl Y0.:JS Th"\'b Fe., ';12>.91 J1 P:un)l:,. (\:.~1 Fl. l[1·

Tb.: simplifit.:d formula 1$ CREEtC;d",(Si. P):; ()". F(thc substitution arc lOO Humeruu;;

to cdlculak the' theorc(ca! compositlO:l). I CK;>/I<,,) =0. O?'l. The cnmpatibdity with E'm~

pirical chcJl1ical is ('xcellent.FluorbrithoLitl:-(Cc) is gcbtinize::. in He] and HzSO".bnih 1:

L

6 Discussiolls

ThIJ F~an,-do~·u(' of brit!'Ji)lite· (Ce) from lvTont St. IIlbirL' i:, Hot ,ww il~ it has h(,(,ll nOt

ed from many other ]oc'llities. \Yt' ;Jft propo::;ing fl W'\V narw:." fluorbrithuliti;1 (Cc) .so lhat it
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Table 3. Composition of fluorbritholitc-(Ce)

13

CeZ03 wt%

La Z03

PrZ03

Nd,O,

Smt 03

YZ0 3

FeO

CaO

S,O

MgO

Mn{)

N<lzO

no,
U 30 a

SiOz

Al,O,

PzOs

F

F~O

Total

MSH-l

29.17

15.80

3. 52

8.83

0.67

1. 26

13.96

0.45

0.02

0.01

1. 74

O. 30

20.61

2.84

2. 38

-1. 00

100. 5[,

MSH-2

28.70

20.21

1. 69

4.62

0.25

0.36

17 87

l. 18

1. 39

0.85

1. 84

0.11

16.92

7.2S

2. 58

-]. 09

99.73

MSH-3

33.14

19.78

1.20

8.78

1. 27

o 10

1. 42

3.74

148

3.04

1. (\9

0.31

16. 59

0.08

S. 21

2.70

-]. 14

99.20

Number of ion~ on the bas,is of 13(O+F)

Ce

La

p,

Nd

Srn

y

Fe

Ca

S,

Mn

N.
Th

U

Si

Al

P

F

]. 39

O. 76

O. 1.7

O. 31

0.03

0.09

1.95

0.03

0.05

0.01

2. 68

O. 31

0.98

1. 35

0.96

0.08

0.21

0.01

0.02

1. 77

0.09

O. 15

O. 21

0.05

O. 79

1. 04

1. 69

1. 02

0.06

0.44

0.09

0.01

0.29

0.30

0.17

0.82

0.03

2.32

0.01

0.61

1. 19

standards:REE2(Nd .Sm), REE3(Ce. La, Pr, Y ,Ca. Si. AI). hornblende (Fe I Mg. Na), ilmenite (Mu), ce-
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lestite (Sr ) ,thorite{Th) ,brallnerite Cl) ) ,ap<r.t;te ~ P) ,bioritdF).

may be distinguished from the l)f-I-rich tllC'lIlbers, follo\ving the accepted practice as for the

apatite and apophyllite groups of minerals. The type material of britholite-CCe) from

Greenland contains more OH than F (OH: F= 1. 98: D. Another mineral from the Orals

has an OH , F ratio of 7.45 ' 1.

\Vc suggest that britholite- (Ce) should be renamed hydroxylbritholite- (Ce) , also

britholite-(Y) should be renamed hydroxylbritholite-(Y). The chemical formula of britho­

lite- (Cc) should be officially (Cc. Ca. Na) j (5iO.,. PO.) 3 (Cm, F),

Table 3 5hoVI,':5 that there are high-(Ca) U\JfSH-l and ..FS1,:;<n arid !'.;w-CaUvISf-I-3)

varies from Mont St. HiJairt:. The structl.lr&! slp,-r:;!icanc:e (>t th~ difference in Ca contents is

not yet clear ;:md ,therefore ,no at((:r'~I-Jt is IWICC tD distinguish them.
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