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Table 1 Representative electron microprebe analyses of pyrochlore-microlite
1 2 3 4 5 i 7 8 9 10

NazO 0.02 3.75 3.79 4.21 3.63 3.34 4.01 3.44 3.67 3.52
Nb:0s 39.08 17.92 16.99 17.15 17.04 16.46 16.74 T.45 7.44 9.01
Taz0s 38.34 53.52 53.71 52.83 53.13 53.33 54.29 68.77 69.41 63.82
Sn0; 0.48 1.27 1.23 1.15 1.38 0.93 1.20 0.45 0.42 0.67
TiO; 0.00 0,11 0.03 0.06 0.09 0.52 0.05 0.04 0.02 0.04
FeO* 0.08 0.00 0.02 0.00 0.00 0.00 0.05 0.00 0.00 0.00
MnO 0.08 0.00 0.02 0.00 0.04 0.00 0.00 0.00 0.00 0.00
Ca0 2464 6.30 7.08 6.23 6.25 5.62 6.59 7.38 7.90 6.51
WO, 2.97 2,12 2.81 3.22 2.57 1.14 2.65 2.91 3.33  2.45
Uo: 8.05 10.24 8.63 10,66 10.76 12,94 9.21 6.01 4.60 8.82
PbO 0.00 0.41 0.26 0.43 0.23 0.70 0.34 0.00 0,22 0.52
¥ 0.00 1.67 1.73 2.01 1.84 1.36 2.15 2.86 2.77 1.53
F=0" 0.00 0.70 0.75 0.85 0.77 0.57 0.91 0.37 1.17  0.64
&t 91.74 96.61 95.60 97.10 96.19 95,57 96.37 98.44 98.11 96.25
MNa* 0.003 0.611 0.625 0,696 0.601 0.563 0.661 0.579 0.611 0.610
Nbs* 1.216 0.681 0.653 0.661 0.657 0.647 0.643 0.292 0.289 0.364
Ta’* 0.718 1.223 1.242 1.225 1.233 1.261 1.255 1.624 1.621 1.552
Sné* 0.013 0.043 0.042 0.028 0.047 0.032 0.041 0.016 0.014 0.024
Tit* 0.000 0.007 0.002 0.004 0.006 0.034 0.003 0.003 0.001 0.003
Fe?* 0.003 0.000 0.000 0.000 0.000 0.000 D.004 0.000 0.000 0.000
Mn?* 0.005 0.000 0.001 0.000 0.003 0.000 0.000 0.000 0.000 0.000
Ca®* 0.195 0.567 0.645 0.569 0.571 0.524 0.600 0.686 0.727 0.624
wes 0.053 0.046 0.062 0.071 04057 0.026 0.058 0.065 0.074 0.057
g 0.123 0.182 0.163 0.202 0.204 0.250 0.174 0.116 0.088 0.176
Phi* 0.000 0,009 0.006 0.010 0.005 0.016 0.008 0.000 0.005 0.013
F 0.000 0.444 0470 0.542 0.497 0.374 0.578 0.785 0.752 0.433
OH** 1.000 (.556 0,522 Jedid 0.503 0.625 0.422 0.215 0.248 0.567

*FeO 34 4 & [y »+ OH=1.000-Fy 1-7: BI & 8-10, BI & TiEfkf. MEBR E 15kv, HH
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Fig. 1 Nb—Ta—Ti diagram of pyrochlore-microlile

B—Betafite; P—Pyrochlorey; M—Microlite; @ —B I faciesy O—BII facies
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Table 2 Eleciron microprobe analyses of ithe different zones in zoned microlite

1 2 3 4 5
Na0 3.58 1,00 0.03 4,08 3.34
Nb:Os 13,18 16.04 8.26 12.76 16.47
12,05 60.93 58.99 73.68 61.83 59.93
SnO; 0.84 0.39 0.55 0.29 0.45
TiO; 0.03 0.04 0.12 0.12 0.13
FeO* 0.00 C.00 0,00 0.00 0.00
MnO 0.00 0.03 0.43 0.02 0,10
Ca0O 7.20 8.29 1.73 2,11 7.41
WO3 2.49 3.42 1.34 1.39 2,23
vo: 2.50 4,88 6.76 6.77 6.39
PbO 0.41 0.05 0.41 0.19 0.14
F 1.35 2,97 0.00 Z.51 2.45
F-0- 0.57 1.25 0.00 1.06 1.03
&it 97.94 97.36 93.42 97.04 98.06
Na* 0.590 6.637 0.065 0.683 0.526
Nb** 0.5086 0,593 0,306 0.493 0.603
Ta%* 1.408 1.217 1.641 1.453 1,325
Sni* 0.028 0.013 0.0i8 0.010 0.015
Tit* 0.002 0.002 0,007 0.003 0.003
Fe?* 0.000 0.000 0.000 0.000 0,000
Mn?* 0.000 0.002 0,033 0.001 0.007
Ca?* 0.656 0.729 0.157 0.753 0.645
we+ 0.055 0,073 0.000 0.031 0.048
Ut 0.161 0.083 0.028 0.130 0.116
Ph?* 0.009 0.001 0.123 0,004 0.003
F 0.263 0.771 0.009 0.686 0.630
OH** 0.657 0.229 0.991 0.314 0.370

* FeO Sy ge&ag o+ OH=1.000-F) 1-5 Al RA 1 i 5 MiFd AlFGmaatEz 1

Ca. ¥ & &l ¥PE(C. 208 AWM R AHEN R S48 A kA R IR PP Haem
eh e, RIEEZHLZFRGRES, SERENEBETRE GE Zateaosnhdk v
RER LR ELMIERLL

R ZREGA-AMHAHAREEPEAFRE, fa7E Beauvoir L4 2 H T,
HARB —FARHZEALE, FMARELRFEREY ML, AMESARRHIA
A 5MEA— M, Bl TREGMNAKRAHERLY /DT 50um, E—REFEFET
RERES B, BETRFEMBETRE SRR RAA- A A MREYy 2 [/ &
BREXFR (E3), AP DR B R AR OREY MESAa . b7 e HZE bR FEE
AT (R 3). MWRED, Y RE 48 A, Nb/(Nb+Ta) JE FHEK KA
0.88, 0.76%10.45, MIFXFZE A H B PRIVERFFE, Z4 A ERTULEEE B
PR ER T REY REDBEUR T HEG, RERGAXTRIBARARN, Bkt
AW EHRAHE, B
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Fige 2 Variation in chomical composition of the zoned microlite
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Fig. 3 Pyrochlore-microlite displaying replacement structure (SEM photo, enlarged)

1—Pyrochlore; 2—Microlitey 3—Manganocolumbite
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Table 3 Electron microprobe analyses of pyrochlore, microlite and

manganocolumbite showing replacement structure

B ART R

Na,O 0.41 0.14 0.01

Nb2Os 43.51 25.14 65.96

Taz0s 23.01 51.28 15.45
SnO32 0.89 0.59 0.07
TiO: 0.51 0.22 0.16
FeO* 0.06 0.25 2.36

MnO 0.36 0.91 16.02
CaO 1.69 1.21 0.05

W0, 3.05 0.88 0.49
JO: 15.05 10.98 0.00
PhO 1.48 0.81 0.00
¥ 0.06 0.05 0.00

F=-0" 0.02 0.02 0.00

& it 90.06 92.45 100.60

Na* 0.058 0.021 0.000
Nbs* 1.433 0.876 1.767
Ta5* 0.456 1.076 0.249
Snt* 0.025 0,018 0.013
Ti* 0.028 0.013 0.007
Fei* 0.004 0.016 0.117
Mn®* 0.022 0.059 0.804
Ca®* 0.132 0.100 0.001
we+ 0.033 0.018 0.007
U 0.244 0.150 0.000
Ph?* 0.029 0.017 0.000
F 0.0114 0.012 0.000
OH*** 0.986 0.988 1.000

e FeOR S8, « UEFFEIOI RGN HIRKMALER »+ OH=1.000-Fs RRAFHMMRAARE 1

PeEED” + (Na*, Ca**, U°*, F~, (OH)7] — %H&Aa +(Fe**, Mn**]
Bk + (Ta’*) — 447+ (Nb°H)

5 Mg

(1) MFTBERY, HRGARESRRANRBASERERETE £57, G
EXRT AN AR R KM TR, B AEE KRR h &R, fEBeauvoirfy
RAWTNEXEZANE G ansign, RARKTAGRILHRER R, Hit, A
H—HHEIEXT Beauvoir 16 ki A TR R I H 016 b 2 W RIE

(2) # Beauvoir EX & H ERRET HARET MRERKO-ARAKT Y, ©ilmi
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Rl Ut R AES, Rk, 7€ Beauvoir XA RBHEM, 708 K>, #hFE H
LU BRAFIE, HUERERPaE Rop i, XHAFTREST HRHYD; EERER
W, 0. BB AW, U BRABK PN ERFERR, ARy BWHEL, i shWE
ERAfFERGA-Ma AT oh.
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Abstract

Minerals of the pyrochlore-microlite group belong to principal Nb, Ta
accessory minerals in the Beauvoir granite, France. Most of their grains are
euhedral with colors ranging from white,yellowish to greenish. Their sizes vary
from microns to millimeters. Microlite is absent in the BII facies and rare in
the BII facies, but very abundant in the BI facies; pyrochlore appears only at
the top of the Beauvoir granite. Over 30 electron-microprobe analyses are co-
nsistent with the general crystalchemical formula; A; nB.Xe¢Y_n+pH.0, where
principally A=Ca, Na, U; B=Nb, Ta,W,Sn,Ti; X=0; Y=F, OH. The hydra-
tion often appears at the rim or along micro-fracture in grainsof pyrochlore-
microlite, accompanied by leaching of Na, Ca, U from the A site and of F from
the Y site, and by the introduction of K, Ba into the A site. The Nb/(Nb+
Ta)ratio of the pyrochlore-group minerals has an increasing tendency upward
in the granite body. These minerals are generally rich in uranium, the highest
percentage found of UO, is 15.05%.0n the one hand,certain pyrochlore-micro-
lites may be considered as uranpyrochlore-uranmicrolite, and on the other ha-
nd, microlite of the lower part contains on average 6.3% UO, in contrast,
microlite and pyrochlore of the upper part have the mean content of 9.0%.
Pyrochlore-group minerals show zoning structure, due chemically to the osci-
llatory variations in Nb and Ta. At the top of the granite, minerals of this
group may replace manganocolumbite, leading to the formation of a special re-
placement structure related to the late stage subsolidus interaction between

magma and meteoric fluid.
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