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Composition characteristics of uraninite in Xiazhuang granite of northern
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Abstract: Uraninite is a typical mineral of uranium-bearing granite and the most important source mineral of urani-
um for the formation of granite-related uranium deposits. Understanding its compositional characteristics and crystal-

lization age is significant for revealing the uranium mineralization process. The Xiazhuang uranium ore field in
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northern Guangdong is an important granite-related uranium deposit in China. In this study, textures and chemical
ages of uraninite from the Xiazhuang granite and the altered granite at the Shituling uranium deposit were investigated
using EPMA. The results indicate that uraninite in the Xiazhuang granite (Urn-1) is enclosed in rock-forming min-
erals, and the uraninite near the ore granite of the Shituling uranium deposit (Urn-2) is intergrown with pyrite and
occurs between rock-forming minerals. EPMA data yielded the chemical ages of 233+3 Ma and 156+2 Ma for Urn-
1 and Urn-2, respectively. The former is consistent with the zircon U-Pb age of the Xiazhuang granite, indicating
that Urn-1 is of magmatic origin. Hydrothermal alteration of the altered granite mainly includes muscovitization and
chloritization, corresponding to the early stage of uranium mineralization of the Shituling deposit. These altered
samples have higher whole-rock U contents (55.5%107°~118%107°) and lower Th/U ratios (0.15~0.35) relative
to the fresh rocks, indicating that these samples were influenced by uranium-rich fluids, and Urn-2 crystallized from
that fluid, suggesting a hydrothermal origin. The chemical age of Urn-2 further indicates that uranium mineraliza-
tion of the Shituling uranium deposit took place at the Late Jurassic. Some uraninites have been altered, and UO,
contents of the altered domains are 33. 83% ~56. 01%, obviously lower than the unaltered domains (UO,=86.21%
~95.91%), which may suggest the mobilization and mineralization of uranium related to hydrothermal activity.
Key words: Xiazhuang granite; uraninite; northern Guangdong; uranium mineralization; chemical ages
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Fig. 1

Simplified geological map the Xiazhuang uranium ore field, northern Guangdong (a, after Ling Hongfei et al. , 2004;

Zhu Ba et al. , 2006; Zhang Jia, 2014; Luo Jincheng et al. , 2019; Wu Jia et al. , 2023) and geological map of the Shituling
uranium deposit (b, after Zhu Ba et al. , 2006)
I— F MR Z SRR R 5 2—IRIEANR — A B R 3—FF A PR SR R 4—B MR R R B A 5s—a LIS PR =
BRI 6—FERL AT A; T—38 AT IR ; 8—REBTIKALAND IR ; 9—PhARFESLE BV IR ; 10—Bsc ALV IR ; 11—FE x5 4h
FERH RV IR ; 12—WES; 13—IFEkEY 4 14—WRAAEIRE s 15—I%Y; 16—REALIT

1—Xiazhuang middle- to coarse-grained two-mica granite; 2—Maofeng fine-grained two-mica granite; 3—Sundong middle-grained two-mica granite;

4—Luxi coarse-grained biotite granite; 5—Shituling middle-grained biotite granite; 6—Cambrian quartz sandstone; 7—intersection-type uranium

deposit; 8—silicified vein-type uranium deposit; 9—cataclastic alteration granite-type uranium deposit; 10—alkali metasomatic-type uranium deposit;

11—granite outer contact zone-type uranium deposit; 12—diabase dyke; 13—diabase-porphyrite dyke; 14—cataclastic granite; 15—fault;

16—silicified zone
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Fig. 2 Field photograph(a) , hand specimen photograph(b) , and BSE images of U-bearing accessory minerals(c~f)

in the Xiazhuang granite
a—AHXTBEE AR FEAL R A EPAMR R b—fA LIS RS G AL R A TARA I 5 o~ d—J0E A BB IR A LA RIS 38 43
B, e—HI KA PR 850 O 58T Ap—BE KA, Mne— R AT 5 Qz— A3 The—4t A1 ; Zm—450 ; Kfs—# KA
Mus— 1 = ; Xem—B420°

a—relatively fresh field photographs of the Xiazhuang granite; b—an altered sample with a characteristic yellow-green color from the Shituling

uranium deposit; ¢~d—monazite was partly replaced by apatite, thorite, and xenotime; e—thorite in K-feldspar; f—zircon, thorite and xenotime;

Ap—apatite ; Mnz—monazite; Qz—quartz; Thr—thorite; Zrn—zircon; Kfs—K-feldspar; Mus—muscovite; Xtm—xenotime

R XZ-5 i i (18 31) iR il 22 X Y
U0, & i 90. 48% ~93. 05% , ThO, i K 0. 51% ~
0.72% ,PbO &AL FI A 3. 02% ~2. 82%,Si0, +
CaO+FeO &/NT 0. 03% , B 5 AL £ 4RI N 229 ~
239 Ma, 45 & S5 HRHE, A i & B ah o b s T
Umn-1, A b F & bl AR X3, bk A8 X 8k 59 U0,
(33.83%~56.01%) PO (0.04% ~0. 12%) 5 & %
i, 1M SiO, + CaO +FeO (8. 69% ~ 15. 78%) Al ThO,

(1.30% ~15.78% ) 75 it B 3G (A8 DX 38 1) B o
(T 80% ) I , 3 7T B A2 Fh Tk A8 DXl 35 A 0 ey
) U & it R ZS 67, 5038 & A7 W 7K R 72 5 ( Zhang
et al. , 2021)

FH Tsoplot #4336 28 i 440 114 B A2 4
WEHEAT BT 2445 % 71 55, Urn-1 AT 2445 1%
23343 Ma(n=19, MSWD=1.0) (|& 6a) , Urn-2 JIIFLF
AR 15642 Ma(n=17, MSWD=0.8) (& 6b) .,
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Bl 3 THAERE SO LW RITY (AR AL R a5 Bl i B R
Fig. 3 BSE images of uraninite in the Xiazhuang granite and altered granite at the Shituling uranium deposit
a~b—Hfdl XZ-1 F1 XZ-2 th 5354 E MR BU™ (Urm-1) , 200 RAA7E F = BERR A s o— 20 A 7E 47 S A 2 B P it A BT B0 ((Urn-
1) d~e—HEfh XZ-3 FHLZETE A B A BTG (Umn-1) 5 —FEfh XZ-4 TR BTG (Um-2) ; g~h—FEfh XZ-4 F1 XZ-5 o 55 kg3t
AT (Um-2) 5 i—FR& XZ-5 PAEFE A = B P @B (Umn-1) 908 SRR TR0 B2 R; Un— a5 Mus—H =Bk
Py—ZEHRE"; QA3 Zm—Hif1; Ks—HKA
a~b—Um-1 in samples XZ-1 and XZ-2 associated with zircon and occur in muscovite and K-feldspar, respectively; c—uraninites ( Umn-1) occur in
quartz and muscovite; d~ e—uraninites ( Urn-1) enclosed in muscovite in sample XZ-3; f—uraninite (Um-2) in sample XZ-4; g~ h—uraninites
(Urn-2) surrounded by pyrites in samples XZ-4 and XZ-5; i—uraninite ( Urn-1) enclosed in muscovite in sample XZ-5 and partly replaced by U-rich

silicates; Urn—uraninite; Mus—muscovite; Py—pyrite; Qz—quartz; Zrn—zircon; Kfs—K-feldspar
H H 5 Y=y 5 q 5 H p
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Table 1 Whole-rock trace elements for the Xiazhuang granite and altered granite at the Shituling uranium deposit
FE 5 Y Th U La Ce Pr Nd  Sm  Eu Gd Tb Dy Ho Er Tm  Yb Lu
XZ-1 22.8 30.6 29.3 33.3 66.7 8.05 28.7 6.21 0.42 5.59 0.8 4.81 0.84 2.24 0.34 2.29 0.32
XZ-4 17.1 19.5 55.5 22.4 46.1 5.45 19.0 4.58 0.33 4.27 0.68 3.37 0.56 1.49 0.22 1.46 0.21
XZ-5 19.4 17.3 118 14.0 29.8 3.66 12.7 3.45 0.25 3.27 0.62 3.63 0.67 1.98 0.33 2.42 0.35
XZ-02* 35.7 29.4 23.4 34.1 67.7 7.84 27.2 5.67 0.64 4.93 0.8 5.26 1.09 3.21 0.52 3.45 0.48
XZ-03 " 40.0 32.8 27.3 39.0 78.3 9.03 31.0 6.45 0.65 5.32 0.95 6.10 1.22 3.57 0.52 3.66 0.53
XZ-04" 37.8 37.9 15.3 48.8 97.4 11.2 38.0 7.03 0.75 6.20 0.98 5.93 1.20 3.41 0.48 3.39 0.48
XZ7-05 " 31.3 31.4 19.5 31.9 66.3 7.52 26.9 5.98 0.42 5.37 0.91 5.26 0.95 2.45 0.34 2.26 0.34
XZ-07 " 61.0 32.7 10.7 29.2 62.4 7.35 25.4 6.10 0.24 6.42 1.27 8.50 1.91 5.26 0.71 4.65 0.67
XZ-11° 55.4 26.1 21.6 23.6 49.4 5.84 20.3 4.98 0.34 5.15 1.05 7.08 1.59 4.70 0.73 4.82 0.71
XZ-12" 18.0 26.3 26.1 43.7 83.1 9.24 31.4 5.12 0.75 4.13 0.59 3.05 0.53 1.50 0.21 1.51 0.21
XZ-14" 25.5 38.7 8.29 56.0 106 11.8 39.7 6.92 0.79 5.41 0.93 4.55 0.77 2.08 0.27 1.66 0.28
XZ-15" 31.0 27.7 19.2 27.6 56.8 6.51 22.7 5.11 0.38 4.81 0.84 5.21 0.95 2.41 0.36 2.57 0.37
XZ-16" 62.6 29.6 49.0 24.1 50.8 5.98 21.0 5.25 0.36 5.71 1.17 8.21 1.83 5.45 0.81 5.41 0.79
XZ-17" 38.0 26.9 9.41 28.0 55.7 6.43 21.8 4.66 0.46 4.44 0.80 5.26 1.12 3.21 0.49 3.44 0.54
XZ-18* 28.7 27.4 14.9 30.9 59.3 6.65 23.2 4.55 0.65 4.10 0.73 4.22 0.8 2.34 0.35 2.35 0.34
.+ BUES] A Chen £(2012) ,
10000 ¢
100 Fb
1000
=10
e
lE
1 - T N | 0_! 1 1 1 1 1 1 1 L 1 1 1 1 1 1 1
10 La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu
w(ll)/ 107
B 4 FREERESAEWEEHRITH AR 6 5 A K2 Th-U EIf# (a) FERRLBUA AR ELH 1o R Bl (b)
(7« BAES| H Chen et al. , 2012 ; BRI A FRAELEIEE T Sun and McDonough, 1989)
Fig. 4 Whole-rock Th-U plot (a) and chondrite-normalized REE diagram (b) for the Xiazhuang granite and altered granite
at the Shituling uranium deposit ( data with * are from Chen et al. , 2012; the normalization values of chondrite are from
Sun and McDonough, 1989)
2007 ; Forster et al. , 2012; Ozha et al. , 2017; Martz
A et al., 2019) . — BN AL LT WA A PERT S 3ot oy
TIRE 278 AE T AR 00 b B st Ak 2 AR I A B
4.1 RHT L FER MR E X TR S @ Frla Y HIE S, R &4 U Th Pb

T 40 AE LR BT B AR BT A E AT
2R TAERZ RO, T8 TR b
25 G A A R 5 AR ( Forster, 1999; Kempe,
2003; Alexandre and Kyser, 2005; Deditius et al. ,

M ER BINEA Zad e BT | 3P R A @ Rl
WY o B 2RO (SRR, 2014) , T
FE AR o R BT AR X Y Si0,+Ca0 +FeO 75

1 8.69% ~15.78% , AL 5t Si Ca Fe #EA &5 H
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W iR PR T H U-Th-Pb /K & (Montel et al. ,  H ARMAZ XA Si0, +CaO+FeO & HARAE, B /N F
1996; Kempe, 2003) B U Th . Pb RGN,  1.23%, £ H U-Th-Pb KR A 45 5 IFRZ 3G
RS A A AR S AT REAS LA B S, R BTl DTG | TR BT A A A2 A i B b o A S

CE ___Ri

Bl 5 R EEAER A AR £ s R S R

Fig. 5 Elemental maps of altered monazite from the Xiazhuang granite

PR RS PR L s i e RAESE, 2023) —3, W Umn-1 Ba K45 M A L,
Umn-1 54 FI80 KIED LK A h SR AIE Um-2  Umn-2 BEAAER I /N T Umn-1 B2 4E 8 Um-2
A2 AE IR 53 50 233 £3 Ma Fil 1562 Ma( &1 6) .  FEWAF TlEA0 Wb, JF B 5wy a4 ) Xk
Wi 5 N AR E A U-Pb 4E82 (235.9+3.3 Ma, B Urn-2 Al e PR A (Zhang et al. , 2021), 7EF
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Table 2 EPMA chemical compositions of uraninite from the Xiazhuang granite and altered granite at the Shituling

uranium deposit

wy/ %

RS U0, ThO, PbO Si0, Ca0 FeO Y,0; La, 05 Ce, 04 B R /Ma R/ Ma
93.39 0.28 2.99 - - - 0.16 - 0.07 97.47 236 7
92.86 0.33 2.94 - - - 0.16 - 0.22 96.55 233 7
XZ-1 93.92 0.38 2.98 - - - 0.16 - 0.09 97.95 234 6
94.45 0.31 2.84 - - - 0.12 - 0.19 98.09 222 6
92.75 0.24 2.93 - - - 0.17 - 0. 06 96.52 233 7
95.77 0.46 3.00 - - - 0.38 - - 100. 51 231 6
95. 64 0.22 2.94 - - - 0.28 - - 99.17 227 6
XZ-2 91.71 0.32 3.12 - - - 0.27 - - 96. 08 250 7
90. 41 0.55 2.86 - 0.03 - 0.18 - 0.11 94.38 233 7
91.80 0.56 2.92 - - - 0.21 - - 96. 54 234 7
95.37 0.97 2.85 - - - 0.33 - - 99.73 220 6
89. 64 0.53 2.92 - - - 0.34 0.17 - 94.16 240 7
95.91 0.18 3.05 - - - 0.21 - 0.17 100. 14 234 6
XZ-3 90. 67 0.45 2.90 - - - 0.20 - 0.10 95.17 236 7
91.09 0.52 2.96 - - - 0.23 - - 9.13 239 7
90.29 0.67 2.90 - 0.02 - 0.45 - - 95.36 236 7
89. 93 0.38 2.87 - - - 0.49 - 0.18 94. 40 235 7
88.01 1.19 1.86 - 0.49 - 0.49 - 0.06 93.23 156 5
88.98 0.63 1.87 - 0.49 - 0.49 - 0.38 93.71 156 4
90. 35 1.00 1.95 0.19 0.52 0.19 0.52 - 0.07 95.94 160 5
89. 05 1.09 1.94 0.10 0.78 0.10 0.78 - 0.10 94.94 161 5
88.74 1.14 1.90 - 0.59 - 0.59 - - 94.63 158 5
88.20 1.43 1.86 - 0.65 - 0. 65 - - 93. 66 156 4
<74 89. 20 1.57 1.86 - 0.77 - 0.77 - 0. 06 95.34 154 4
91.02 1.45 1.87 < 0.48 - 0.48 - 0.19 96. 33 152 4
90.01 0.92 1.90 0.06 0.69 0.06 0. 69 - - 95.22 156 4
90. 60 0.78 1.85 - 0.44 - 0.44 - - 95.11 151 4
89.65 1.15 1.81 - 0. 84 - 0. 84 - - 94.94 150 4
95.86 1.37 2.01 - - - - - - 100. 22 156 4
86.21 0.82 1.91 - - - - - - 93.00 165 5
88. 50 1.06 1.87 - - - - 0.08 - 94.94 158 4
89. 49 0. 80 1.89 - 0.29 - 0.29 - 0.08 94.34 155 4
90. 80 1.48 2.02 0.06 0. 88 0.06 0.88 - - 101. 43 164 5
90. 45 1.48 1.93 0.13 0.97 0.13 0.97 - - 94.38 156 4
- 90.48 0.72 2.82 - 0.02 - 0.30 - 0.09 94.82 229 7
93.05 0.51 3.02 0.03 - - 0.19 - 0.21 97.30 239 7
33.83 15.78 0.12 15. 64 - 0.14 1.32 0.16 0.05 79.28
49. 40 1.59 0.04 9.06 - 0.06 0.65 - 0.24 72.92 RIS
56.01 1.30 0.08 8.69 - - 0. 80 - 0.14 77.96

I -FORR TR R,

FEShEH a5l 1 2R A FE 175 ~ 145 Ma Al
110~50 Ma P4 B B (B0 R /ESE, 20035 RAVE) 4
2003 ; Bonnetti et al. , 2018; Zhang et al. , 2022),
A W FAT IL BT IR R IR AR
BATT R Bl R BT AR 430 O 162 £27 Ma ( Bonnetti
et al. , 2018) F1 165. 5~ 146 Ma (5 FHESE, 2003)

Urn-2 T 76 KE i XZ-4 Fl XZ-5 BA R & U & &
(55.5%x107° ~ 118x10™) A4 AY Th/U {H (0. 15 ~
0.35) , R ELRE T DT T 8 Bl AR W 80 , Urn-2
ATRE MR & . 25 1, A B T R FEE
mn ST S AR R AL A AR5 SRR W] Um-1 B2
WA T Urn-2 &R A
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Fig. 6 The weighted mean ages of Urn-1 (a) and Urn-2 (b)

4.2 XMTEH#T HEAT HIER

ARSI T R X R AR B A 08 IR
A AR AR B T R BT AT R AL AT IR AR
Urn-1 1 Urn-2 BAE2EAF8 73501 23343 Ma Fil 156+
2 Ma, ARG Rk — 20 29 T R FEAE B 7 B9 7 AR
W4 DA e -0 Bl R Bl s B (G, R e i e 2
AT A )2 W — AR R AR S 2l
W IRIIE™ A BT A RHZ A AR B B A 8 i T R
W T (P AR, 2003; % Bt RS, 2004; Chen
et al. , 2012; KAE, 2014; ZA4ESE 2023) , i, fh
V545 (2003 ) A1 HESURE £5 47 U-Ph [R] 437 22 3 B
3454 U-Pb 4E#4 4 228.0+0. 5 Ma; FZ(2013) )
H LA-ICP-MS #5471 U-Pb B3RS °Ph/ U 4Ei# K
245.4+5.9 Ma; 545 (2023) % SHRIMP %A
U-Pb 4E 875381845 A U-Pb 4E#8 K 236. 5+£3. 3 Ma,
ATLLE BT ASRAS T AR A B85 A U-Pb 4E 1
ZNEEHK, ATK 17 Ma, SFXTIEERS , S AESE (2023)
AR IR AT g T R Al S AR S U B A, A
AR T IO B AF i A T SRR B Mk A U &
HH>2 000x 10°° B}, H2°Ph/*®U 4 04 17 75 4F 10 i K
B /0N 4 100, 7 fI AT 187 4 8 508 Ak B v g )
BRIG , T RAE IS B RRARR % 38 A i TE AR Y, iR It
I ZARAT NG A U % R 235, 9+3.3 Ma,

mm B2 P G B A T AR BT ), R T
PRET L 2E DA A UAEDN 52, HA S AR I 11T 5 L
FAER A A U-Ph AR —2, nT AR T 5 A1
BUAAERS (K84, 2016, Zhang et al. , 2021) , AR
FIFHHEFIRE F5 1Y Um-1 1622 4FE 18 (23343 Ma) 5

SAESE(2023) FIJJH SHRIMP #5471 U-Pb 4R 554 5
A 5 TRAS B IACT- 24 % (235. 9+3. 3 Ma) —2L,
TP T AR RS I CA AR =4
Sedh 5 (2006 ) W AF A7 A 08 BT R I T
U-Pb 2 2R AFE 1 135£40 Ma, {H &, Bonnetti %5
(2018) FI FH SIMS U-Pb & 4% P 2 0 7 Bl 7+ i
(XS1.XS2) #4743 01, 3K 13 > 136 £3 Ma (XS1) Fl
162427 Ma(XS2) WMAERE | T SR 45 R 1 152 25 AR
(£27 Ma) . BHIE, A 0400 IR 1 Bl S0 i A 75 22
F—2B 2, Un-2 A F A R85 R IE 016 5 A
oA AREAatHemgiR a1k, 540 8 R
B FI ) R R AR RRAE — B, BEAR K U2 5
A I H PRAGWIE 8™ ( Bonnetti et al. , 2018, it
5o XS2) #EAT LA 6 & B, Un-2 B ThO, & 5
(0.63%~1.57%) B .= F XS2 H ThO, & (1K
T TARE R 0.02%) , 3% W] Umn-2 AY45 i
FEw T 8 19 45 & IR 2 ( Cuney and Kiyser,
2009) , P, AR SCIAA Urn-2 45 7 5 1 %5 75 4l
W02 F IR IR B R 7=, AR SCARAR Y
Urn-2 fL2A4E# (156 +2 Ma) 55 Bonnetti fiT 3589 I
AL AR (16227 Ma, XS2) 7EIR 2275 Bl N —
., FARSSRRVIA 0T R A VR & A TR
Mgk 2, WFSEERIA, TR A 08 ATl
FFI7K 2 AT IR (9 Bl s 4 ] B 2 R AR TR S 22
(175~ 145 Ma) ( ] %= BE4S, 2003; Bonnetti et al. ,
2018) . FASEHESE (2003 ) A NAT LR 7 R BY 4
JE FEEORIE T T EW HAALERY (155 ~ 150 Ma) 4E i
FERRW, BIEFRRY] A s A1l R R K
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FERN PRI TE BB A A 2 5 M8 1L L AR 1 5 285 o
A5 0 & A R P O (Bonnetti et al. , 2023)
T AR B A T AT L RN R A A
KA T T AR 42 (165 ~ 155 Ma) (B4t 4,
2010; 5KfE, 2014) , PHuk, A 08 ATI0F FIEKZE
B PRI IE 5% 1T B 5 XS N PR 2 22 46 1 5 A R
(Bonnetti et al. , 2023)

FE R I A Al B v ZE T SR
RIER T 22— 22 (110~ 50 Ma) , 5165 7
() A AR R 22 2570 40 Ma, 31X FE B JE L5 S B PR
() SR ) AN 2 3 AR B 5 9K o S I A SRR
MJEZE [ & 80 A £1 (Bonnetti er al. , 2018; Zhang
et al. , 2022) , B EH BT R VAN 4G
A R T ) B9 A A T E (Friedrich and Cuney,
1989; BKKIT.,1990; Forster, 1999) . i@ %, 416
T S B R R BE O 25 A
WA 245 i (Friedrich and Cuney, 1989), I, 7
A AT R B A, B0 Thy U ST e s WPt
FhEIE ) A2 4 ke 31 5 ZEVE F (Friedrich and
Cuney, 1989), i fE K A M U & & — i 1
10x10 °~30x10°°, Th/U<3; TMiA =404 4 1 U
G —W/NT 10x10°, Th/U>3 ( Zhang et al. ,
2021), FIEAKARA U S EmYS Th/U EALSE
FRAE AR T b B O 25 8 NSl s 1 iy & %
R U a8k (2. 81 ~6. 17), Th/U {HE
(4.20~7.50) , X BEERAEASH) T S U AT AU 45 5, B
FEMAEAEAR T A 55 TR 9% (Chen et al.
2012) . PG, FREAG A= T A I e g —b
4R (110~50 Ma) fli# PR B9 A R, #ah XZ-5
i B kAR S 4 1Y ThO, & i B O A R
1.30% ~ 15.78% , i % W s Jox il ™ 1o 728 M) fi8 A A A
R AR, R BOZE Y AR B AR T RE ROk A
IR Z 2R IR o0 7 I SRR, il R
5310 U0, 7 i B R BEAR, o 33. 83% ~56. 01% , ik T
AR BT (U0, = 86.21%~95.91%) , 7 W4l
BT WA E R, WA, M E A AR R T
LREE U S50 &4 T (E5) . aTRAE &l
WY AR RRIE S B A A T BB IC % T IAREH T
(Rl TR 5 VR

ARSOM T E TR B X B LR B e A8 b 5

Bl AT R AR AR B T R R ST T R A5
FRIE S AR IS AR B DL F 24518 .

(1) TR A Ty £ 2 DU AR U)
FEFEET Y, AR 23323 Ma, BA KL
SR AT USRS FEAG 5 A A AR IS . T A
B R il 32 2 DL O A, A A
Bl

(2) AIEEE IRIET LKA FERF ARt
feRgtie A, &% U &5 (55.5x10°~118x10°%)
B T, R AR AZ 20 T 5 AR Y 2, AT B X
I Tl e A L B B

(3) EH BRI B 8 S gk 3
A ST AT TE TS A0 ) 2 ) 2 PO A A 2 AF 1
1562 Ma, i FRE A7 0840 PR B S e B 48 B
PRE
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