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Fig. 1 Geological simplified map of the middle of the Miaoershan complex granite
(Modified from unpublished data® of No. 310 Party, Hunan Nuclear Industry Geological Bureau)
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Fig. 2 Association of biotite, muscovite and chlorite from Douzhashan granite
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(a) biotite chloritization with uranium-enriched inclusions surrounding radiogenic black halos, plane light; (b) association of muscovite and

chlorite, uranium-enriched accessory inclusions located in chlorite, BSE image. Or—orthoclase; Pl—plagioclase; Qtz—quartz; Bio—biotite; Ms—

muscovite; Chl—chlorite
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Fig. 3 Backscattered scanning electron microscope images of zircon and monazite and their breakdown products
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(a) primary zircon associated with xenotime, thorite and emclosed in albite; (b) zircon is altered from the margin near the chlorite. The alteration

is characterized by high porosity, low BSE intensity; (c¢) monazite enclosed in quartz without alteration; (d) monazite located between muscovite

and chlorite, monazite alteration is initiated from the margin near the chlorite and partly replaced by synchisite; Ab—albite; Chl—chlorite; Mnz—

monazite; Ms—muscovite; Qtz—quartz; Syn—/( Ce ) -synchisite; Thr—thorite; Xnt—xenotime ; Zrn—zircon; Urn—uraninite
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Table 1 Representative EMPA data( % ) of zircons from the Douzhashan granite

iy
T2 B - -
FARAR A X I3 P72 X 35k
30T AL 21 22 25 16 17 18 14 19
Si0, 32.37 31.43 33.09 30.53 31.69 31.62 27.73 28.78
AL, 0, - - - - - - 0.22 0.31
FeO - 0.03 0.00 0.82 0.63 0.46 0.90 0.58
7:0, 61.32 62.20 62.46 62.55 61.91 62.23 55.01 54.97
HfO, 2.06 1.93 1.68 1.94 1.43 1.53 1.49 1.43
Ca0 - 0.00 0.04 0.03 0.04 0.02 0.94 0.52
P,0; 0.55 0.77 0.26 0.38 0.70 0.63 0.41 0.53
vo, 2.58 2.17 1.68 2.01 1.73 1.83 3.01 3.00
ThO, 0.22 0.02 0.07 0.04 - 0.07 0.23 0.34
PbhO 0.08 0.06 0.03 0.02 - 0.09 - 0.04
Y,0, 1.13 1.62 0.44 0.89 1.28 1.16 1.88 1.96
S 100. 31 100.23 99.75 99.21 99.40 99.62 91.83 92.46
2 21 22 25 16 17 18 14 19
Si 0.9945 0.9693 1.0107 0.9607 0.9805 0.9783 0.9517 0.9711
Al 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0.0091 0.0123
Fe 0. 0000 0.0003 0. 0000 0.0097 0.0073 0.0053 0.0117 0.0074
Zr 0.9363 0.9532 0.9483 0.9784 0.9521 0.9570 0.9382 0.9219
Hf 0.0181 0.0170 0.0147 0.0175 0.0126 0.0135 0.0145 0.0138
Ca 0. 0000 0. 0001 0.0013 0. 0009 0.0012 0.0008 0.0346 0.0188
p 0.0143 0. 0201 0. 0066 0.0100 0.0182 0.0164 0.0120 0.0152
U 0.0177 0.0149 0.0114 0.0141 0.0119 0.0126 0.0230 0.0225
Th 0.0015 0.0002 0.0005 0.0003 0. 0000 0. 0005 0.0018 0.0026
Pb 0.0007 0. 0005 0.0003 0. 0001 0. 0000 0.0007 0.0000 0.0003
Y 0.0184 0.0267 0.0071 0.0149 0.0210 0.0190 0.0343 0.0352
Th/U 0.0864 0.0104 0.0401 0.0224 0. 0000 0.0368 0.0783 0.1155

T - FORMR TR FeO 42k,
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Fig. 4 Backscattered scanning electron microscope images of xenotime and their breakdown products
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(a) weakly altered xenotime with a thin rim of secondary apatite; (b) medium-altered xenotime with a broad rim of secondary apatite; (c¢) one

xenotime located above zircon is almost replaced by newly-formed apatite, and another xenotime associated with zircon is thinly rimmed by apatite ;

(d) xenotime is completely replaced by apatite, and higher-U thorite are disseminated in apatite; Ap—apatite; Chl—chlorite; Mnz—monazite ;

Qtz—quartz; Thr—thorite; Xnt—xenotime ; Zrn—zircon
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MW, FEAET Y, KA A9 RB B,
PRI, BRI, 28 HILROK, & 58
A7 b A A G W B A 0K 2 2 A (
3a), IEEH TEETIET Y, R RGBT
RAHEPAS A 5], n (YPO,) & &
5 0.63% ~0.74% , Jif & HREE F %5 Gd Dy Er
1 Yb, 2 n(HREE) &4 0.20% ~0.22% , 754kl
78, UO, Fl ThO, % &t 722 4k 35 [ 43 51 hy 2. 06% ~
3.78% F10.72% ~1.36 % (3 3), 5 FHAbH X
e e RS20 B3 A — B [ n (YPO, ) 70% ~
80% ,n( HREEPO,) 16% ~25% ,Forster,1998b ] .
AR S e AR AR R R, 2T
YIBURL Z 8], JUH A& SR U8 A B 3, FURLAH XK,
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Bt ol A R B ) 1S 0, lt 3R A T B 30 O T v
FO N FR A RE , B SL AT ORGS0 W A8 /)N | T R A i K
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Table 2 EMPA data( % ) of monazite and their breakdown products from the Douzhashan granite

RO A A
W YAFR HEMEAA

F R AR X AR 53 7 ) —— B R A S

ST 1 2 8 14 2 3 14
Si0, 0.73 0.44 1.63 0.74 0.96 2.15 4.94
Al, 04 - - - - 0.14 0.56 1.93
CaO 3.38 1.22 1.90 1.70 19.06 19.04 16.68
FeO - - - - 0.21 0.68 1.79
P,04 29.22 30.54 28.09 27.33 0.10 0.06 0.05

vo, 1.68 1.75 1.01 0.98 - 0.01 -
ThO, 15.60 15.94 13.86 13.05 4.51 4.11 2.45

HfO, - - - - - _ -

PbO 0.07 - - - - - -
Y, 04 2.11 2.51 2.14 2.20 3.46 3.09 4.64
La, O, 8.00 8.66 10.99 10.81 11.85 11.07 8.68
Ce, 0,4 19.69 20.51 23.32 23.96 20.19 20.20 18.62
Pr, 05 3.33 3.38 3.28 3.45 3.38 3.41 2.76
Nd, 04 9.78 9.54 9.53 10.11 9.88 10.19 8.46
Sm, 05 2.54 2.65 1.69 1.83 1.66 1.72 1.50
Gd, 0, 1.79 1.75 0.88 1.24 1.91 1.14 1.94

Th, 04 - - - - - - -
Dy, O, 1.73 1.39 1.77 1.03 2.19 1.70 1.88

Ho, 0,4 - 0.11 - 0.04 0.15 - -

Er, 04 0.23 - 0.08 0.06 0.23 - -
Tm, O 0.30 0.18 0.29 0.31 0.18 0.05 0.08
Yb, 05 0.11 - 0.21 0.14 - - 0.05
F n. a. n. a. n. a. n. a. 2.65 2.47 4.02
SR 100.28 100. 56 100. 67 99.01 82.74 81.64 80.56
F=0 0.00 0.00 0.00 0.00 1.11 1.04 1.69
2t 100.28 100. 56 100. 67 99.01 81.62 80.61 78.87




% 6 B AR E/E L A8 5 2 W s IR A5 1063
(5Ek2)
I A ARSI B SR = 4, RS A AR B S B = 6 THE Ak
Si 0.0286 0.0169 0.0644 0.0303 0.0962 0.2108 0.4426
Al 0. 0000 0. 0000 0. 0000 0. 0000 0.0170 0.0651 0.2032
Ca 0.1417 0.0507 0.0802 0.0744 2.0487 1.9999 1. 6000
Fe 0. 0000 0. 0000 0. 0000 0. 0000 0.0080 0.0250 0.0604
p 0.9689 1.0051 0.9378 0.9439 0. 0087 0.0053 0.0036
U 0.0146 0.0152 0.0088 0.0089 0.0001 0.0002 0.0001
Th 0.1390 0.1410 0.1243 0.1211 0.1030 0.0917 0.0499
Hf 0. 0000 0. 0000 0. 0000 0. 0000 0.0000 0.0000 0.0000
Ph 0. 0008 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
Y 0.0440 0.0518 0.0448 0.0478 0.1848 0.1610 0.2212
La 0.1156 0.1241 0.1599 0.1627 0.4385 0.4003 0.2868
Ce 0.2823 0.2918 0.3366 0.3579 0.7414 0.7249 0.6104
Pr 0.0476 0.0479 0.0471 0.0513 0.1237 0.1217 0.0902
Nd 0. 1368 0.1324 0.1343 0.1473 0.3538 0.3567 0.2706
Sm 0.0343 0.0355 0.0230 0. 0257 0.0574 0.0581 0.0461
Gd 0.0232 0.0225 0.0115 0.0168 0.0634 0.0371 0.0574
Th 0. 0000 0.0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000
Dy 0.0219 0.0174 0.0225 0.0135 0.0707 0.0538 0.0542
Ho 0. 0000 0.0013 0. 0000 0. 0005 0.0049 0. 0000 0.0000
Er 0.0028 0. 0000 0.0010 0. 0008 0.0073 0. 0000 0.0000
Tm 0.0036 0.0022 0.0036 0.0040 0.0057 0.0015 0.0023
Yb 0.0014 0. 0000 0.0025 0.0018 0. 0000 0. 0000 0.0013
F 0. 0000 0. 0000 0. 0000 0. 0000 0.8399 0.7642 1.1373
Th/U 9.50 9.30 14.09 13.63
n brabantite ( % ) 16.64 12.20 11.14 10. 62
n monazite (% ) 80. 15 85.80 82.14 86.23
n huttonite( % ) 3.22 2.00 6.72 3.15

e~ TR s 0. 2. R R

A FER(E 4b c) o BT, YA am ZUnT, &4
WL 58 2o, L UL G AR P70« R A B IR A 1 Ll
FLA IR GBS A1 T HE ke 0. 2 1Y) ' Al B A
ST IRABE KA T (E 4d) o

TR v ] ARES 5 S5 R AR T 1k
%&‘ﬁiﬁ*ﬁéﬁ,ﬁﬁmﬂ‘“}:%ﬂm@ﬁ&@éﬁﬁ 5
BE Si.Y.U.Th, Hivh Y, 0, & & 0.94% ~
2.95% ,U0, &4 0.01% ~5.73% , ThO, & i Ny
0.02% ~1.75% ,Th/U H {5} 0. 360 ~11. 178, B &,
TR KA (Y &R 0.25% ,U fl Th £
TR & FE 4B KA [ (Y,Ca),(Si,PO,),
(F,OH) |, g bt & FIB 520 kR X R, 7
G UAERE AR U, Th & 3R w5 AN 57, R 7 [H]
—"%ﬁ*ﬁ%ﬁﬁfiﬁi%ﬂ%‘[ﬁﬁﬁjﬁ 3 *"W’“%ﬁ%’:
PRI 43 #8531, N 0.52% , ThO, & &
0.07% ﬁﬁl—lé%ﬁﬁ%#/\ﬁ*ﬁ)ﬁ 16 UO/E&‘E#J
2.44% ,ThO, &5tk 1. 58% . MRYRBESLHT 1) 1 AR 2
JE KL AR P A o U S i AR A, A
B3 Tkm’ fE 54 A 297 1820t U KL TG L5 #5

Yl BB b2 o8 £ Bl o F il ) BT O SR R

WER T A7
4.4 s$HE—MWA
SRR A Al B2 A, BT

B AN AR (2 A JLROK) 67 T 45 A Fik
S h U HRTEWE S v 28 4R o A (18] 3a da,
4b) , T H B S Se g LA il AR TR B AR 1 0, SR
A2 L b Y B Al A B 2 g3 7R L b AR 7
Y—— AR A (K 4b 4d) .

BT B B B EA, A —ah A E A —
SERLIY K, IR EHL S o o A gt S T
87% ~96% Z ], NEFik 100 % , 1 HAL A —Hh A1
AT A%,Si.P . Ca  Th U Y & &ZEIEH K,
Hrp 4L P ThO, & &4 12.76% ~62.55% ,U0, %
Wl 8.16% ~ 27.15% , T4l & F U0, & & N
46.75% ~ 50.42% , ThO, & & & 20.04% ~
24.07% . FEGXPP2E 51 328 )5 2 B A —%
S —iAa Z R 3YT + PP+ Ca® —— 3(Th,
U)** +Sit " sS4 i [ml44 B 46 3% i ( Forster,2006)
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THAN, TCVR SRR I 2 A v a3 AT A A — 4l
A, Y0, F8NT 1. 18% ~5.42% ,FX e, )X
BT AT SR Z YRR
4.5 R

I R T B BSOS A BE L
e A P R T L S A R, R
ST bR AE S g A, Bk AR, Hrp
BRI ORI K, Z L OK (] 5a) ,
TR 4 21 A7 A 25 1) b B Bl SR/, A LA
K (I 5b) o HLFHREHEF R /T I, & Tl -
U0, & 49558, hy 88.23% ~92.78% , ThO, fil PhO
SRR, A BN 2.69% ~ 4.05% 1 2.12% ~
2.27% . T b al i B B U,
— BN R BB AT (R FE T, 1980 ;57 1
H,1984 5 5K )T, 1990) |, 1 5/ LK 5 8 22
B RIS U St R G EILE
b A Y PRl AR B

5 Phe

AE b T PRI AT ) o T SR PR T AL b
AR B (IR, 1980, 19825 5K LI, 1996 R iA TR 5,
2005 ; Hu Ruizhong et al. ,2008 ; Cuney,2009) ., i+
ERAE RS & RUR AR T T, Bt DAAE
e, Bl R LA S B A A . BRIE U ST
AR e Bl A BRI S S 3 el T R R
BHRE SRR, v LS Th*" (REE™ %4 B e, 9 it
HE AT A R L SET R A SRR
Yy FERRER FIRERR L Wy b, IS A1 VA B A B
WA R ERBIET  R BET BR AT A S
RO (R AR, 1992 5 5K AL, 1990, 1996 ; Chabiron
et al. ,2001, 2003 ; 435 % 55, 2005 ; Forster, 2006 ;
Cuney & Kyser,2008)

SRR A E LI N B P Al AR
w2, R A AR A BER Ak

RIEFURREDHZT REMESMREFRISTER (%)
Table 3 EMPA data( % ) of xenotime and their breakdown products from the Douzhashan granite

A R B
TR HIRB

F A AR X ] A = ——B A

Sy BT S 2 4 14 15 25 26 15 16 31
Si0, 0.43 0.64 1.72 0.70 0.38 0.76 0.73 1.11 0.70

AL 0, - - - - - - - 0.06 -
Ca0 0.17 0.19 0.21 0.21 0.16 0.22 44.38 50.02 50.12
P,0; 33.16 33.21 32.42 33.70 34.43 35.94 37.21 39.10 39.53
uo, 2.06 3.55 4.87 2.56 1.63 3.39 3.11 2.44 0.52
ThO, 0.82 1.16 2.89 1.20 0.53 1.07 1.02 1.58 0.07
PhO 0.41 0.22 0.45 0.41 0.20 0.37 0.04 0.05 0.07
Y,0, 40.59 41.02 39.30 41.72 42.09 40.34 6.75 1.34 3.84
La, 0, - - - - - 0.06 0.07 - 0.03
Ce, 0, - 0.02 0.10 0.11 0.07 0.05 0.10 - 0.19
Pr, 0, 0.03 0.09 - 0.05 0.09 - 0.01 0.06 0.07
Nd, 0, 0.15 0.24 0.26 0.36 0.44 0.36 0.11 0.18 0.02
Sm, 0, - - - - 0.02 - - 0.01 0.13
Gd, 0, 7.15 3.30 3.67 3.90 3.88 3.43 1.74 0.15 0.71
Th, 0, 0.43 0.60 0.74 0.79 0.91 0.99 0.28 0.14 0.24
Dy, 0, 5.09 6.25 5.17 4.67 4.95 4.61 0.24 0.68 0.33

Ho, 0, - 0.21 0.53 0.32 0.68 0.26 0.52 0.20 -
Er,0, 4.80 5.01 4.40 4.78 5.37 5.09 0.63 0.25 0.31
Tm, O, 0.38 0.34 0.38 0.65 0.52 0.55 - 0.07 0.01
Yh, 0, 3.40 3.69 2.18 3.06 2.67 3.31 0.26 0.11 0.15
Lu, O, 0.54 0.75 1.24 0.93 1.49 0.42 - 0.23 0.20
F - 0.07 - 0.13 0.10 0.14 3.48 3.42 3.51
S - 100. 54 100.51 100.26 100. 63 101.35 100. 66 101.19 100.74
F=0 99.61 0.03 0.00 0.06 0.04 0.06 1.46 1.44 1.47
L 0.00 100. 51 100. 51 100. 20 100.58 101.29 99.20 99.75 99.26




£ A AR TR L e s s i Al IR o oE 1065
(&x3)
WAL ARG O B 7 B8 =4 B KA AU O 351 4 = 13 1w kX
Si 0.0148 0.0218 0.0591 0.0237 0.0129 0.0251 0. 0663 0.0976 0. 0608
Al 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0060 0. 0000
Ca 0.0064 0.0068 0.0078 0.0078 0.0058 0.0079 4.3396 4.7080 4.6902
P 0.9706 0.9642 0.9438 0.9691 0.9819 1.0009 2.8748 2.9078 2.9227
U 0.0159 0.0271 0.0372 0.0193 0.0122 0.0248 0.0631 0.0477 0.0101
Th 0. 0065 0. 0090 0.0226 0.0093 0.0041 0. 0080 0.0212 0.0315 0.0014
Pb 0.0038 0.0021 0.0041 0.0037 0.0018 0.0033 0.0010 0.0011 0.0016
Y 0.7467 0.7488 0.7194 0.7542 0.7546 0.7062 0.3276 0.0627 0.1786
La 0. 0000 0. 0000 0. 0000 0. 0000 0. 0000 0. 0008 0.0022 0. 0000 0.0011
Ce 0. 0000 0.0002 0.0013 0.0014 0.0008 0. 0006 0.0032 0. 0000 0.0061
Pr 0.0004 0.0011 0. 0000 0.0007 0.0012 0. 0000 0.0003 0.0019 0.0022
Nd 0.0018 0.0029 0.0032 0.0043 0.0052 0.0042 0.0037 0.0055 0. 0006
Sm 0. 0000 0. 0000 0. 0000 0. 0000 0.0003 0. 0000 0. 0000 0. 0004 0.0038
Gd 0.0819 0.0375 0.0418 0.0439 0.0433 0.0373 0.0526 0.0043 0. 0206
Tb 0.0049 0.0067 0.0083 0.0088 0.0101 0.0107 0.0085 0. 0040 0.0068
Dy 0.0567 0.0691 0.0573 0.0511 0.0538 0.0488 0.0071 0.0191 0.0092
Ho 0. 0000 0.0023 0.0058 0.0034 0.0073 0.0027 0.0150 0.0055 0. 0000
Er 0.0521 0.0540 0.0475 0.0510 0.0568 0.0526 0.0180 0.0070 0.0086
Tm 0.0041 0.0036 0. 0040 0. 0069 0.0055 0.0056 0. 0000 0.0018 0.0002
Yh 0.0359 0.0386 0.0228 0.0317 0.0275 0.0332 0.0072 0.0030 0. 0040
Lu 0. 0057 0.0078 0.0129 0. 0095 0.0152 0.0042 0. 0000 0. 0062 0.0052
F 0. 0000 0.0036 0. 0000 0. 0069 0.0053 0.0072 0.1832 0.1802 0.1847
Th/U 0.407 0.334 0. 607 0.480 0.335 0.322 0.335 0. 661 0.139
n{(Th,U,Pb)SiO, |
0.018 0.024 0.063 0.027 0.015 0.029
(%)
n(Ca,U,Th) (PO,),)
0.014 0.021 0.034 0.018 0.011 0.021
(%)
n{(La-Sm)PO,} (%) | 0.002 0.004 0.005 0.006 0.007 0.006
n{(Gd-Lu)PO,} (% )| 0.240 0.219 0.201 0.206 0.219 0.197
n(YPO,) (%) 0.744 0.747 0.720 0.754 0.755 0.715

T - R TRIER  n. a. FRRMT

SR R R U AR A A IR RS H
BN R YA LT &R
5.1 BlwYBEERNHESE
Bl Prh S AR KA IR A A S A% U
B Z BT R R, A HA A U5 A P A
i TR A Eh T LA LS AR, — ELAA
L ARIE ) (R RE, 1980 54 B L1984
SRR, 1990) T gl gL A 85 A (U0, &l 1.27%
~2.58% ) R (UO, &5 % 0.98% ~1.68% ) .
W (U0, &M 2.06% ~3.78% ) 559 ) U0,
B AR R IR
52 EHEITYHNBERS, LHESZKEAHNXER
Mahet A A R A BT a2 T HAD
Wy s, BIBOME LAVE R B B A A
PERh, REES S WM (&l 3a,¢) . HIAHR, i T£k
Se A BT 9 A D W) R A A G R
’l 3d s, b s A il AR Ak AR TR S SR U8 A i ik

B 5 H o BHE 30 5 HAR KA As | BEIE
W TR R ph AR 58 e R Y], E— RS
PRUBAE AR A & Bl @ 0 1 el AR 0 o
5.3 EHEITYETITAREFYEE

B SR PR AR T R TR R BB B
HWEZE, Hecht 25 (2000) 78 % i1 & K Athabasca %
HSIA™ RAS Ah RN RIFTE T, F8 A R AR s
T E Th kR (& A k4t ) o 7Eih AR 7
o E AT T 75% U Wbk ug 26 B A 24
U549, A R R AL T B S0 B 1 TR

SRe A MR RS A 2R R IR G SR IR Ak
A ([ 4a,b,e) AR H T S AR AR & AR il AR
(&l 3b) (BB A Hr 0 A2 7= A 1, SRR E U AT
PREFFEEE A S5 R AR BB IE AR, i DL W5 A %
U W15 & SR AR DTk, A2 a4

ﬁﬁﬁmf%mrf e 0 PRI B B AR AR AR 1T

SRR, I 50 o ik R SRR A A T AR Y 8K
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Fig. 5 Backscattered scanning electron microscope images of uraninite from Douzhashan granites
(a) LT BB BRI E S B EBThE™ 5 (b) S 18] 3d w3 6 5 HE XK, S T4 U8 A B , A G 000 A 2 Y it B
Bio— MR &8} ; Chl— 587 s Ms— H Z0 B s Re— 82047 s Un— B BTl

(a) Uraninite enclosed in biotite and muscovite; (b) uraninite enclosed in secondary rutile; Bio—biotite; Chl—chlorite ;

Ms—muscovite; Rt—rutile; Urn—uraninite
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6 ZEig
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KL AS P () REGEWESE A5 AN R 45 e

(1) B/EINAE R A &I AT 43 A ket e 41 Al
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Study on Uranium Resource Minerals of Douzhashan Uranium-bearing
Granite, Northeastern Guangxi

HU Huan" ,WANG Rucheng" , CHEN Weifeng' , DING Haihong® ,CHEN Peirong" , LING Hongfei"’

1) State Key Laboratory for Mineral Deposit Research, School of Earth Science and Engineering,
Nanjing Unwversity, Nanjing, 210093 ;
2) Institute of Resource Survey and Assessment ,East China Mineral Exploration and Development Bureaw, Nanjing, 210007

Abstract ; Douzhashan granite is an important uranium-bearing granite in Miaoershan uranium ore field,
northeastern Guangxi. Based on mineralogical study, chlorites can be classified as two types: ripidolite and
diabantite, and the alteration of U-riched accessory minerals is closely correlated to the ripidolite which formed in
higher temperature. The major hosted minerals for uranium are uraninite, zircon, monazite, xenotime and thorite-
coffinite. Among these U-riched minerals, uraninite is generally acknowledged as uranium resource mineral, but if
the other U-riched minerals are uranium resource minerals depend on their occurrence and alteration. Most zircons
are unaltered and still preserved U in internal structure, so zircon is not a uranium resource mineral. In near
ripidolite, monazite and xenotime often have various degrees of alteration. The hydrothermal alteration not only
made the uranium liberated from the altered accessory minerals into fluid, but also changed the occurrence of
thorite-coffinite from included in xenotime to secondary apatite. So, uraninite, altered monazite and xenotime,
thorite-coffinite included in secondary apatite are uranium resource minerals in Douzhashan uranium-bearing

granite.

Key words : Douzhashan granite ; uranium resources ; alteration ; monazite ; xenotime
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