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Re-Os isotope dating of molybdenite from Shangalon Cu-Au deposit in the
Wunto-Popa magmatic arc, Myanmar and its geological significance
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Abstract: The Shangalon copper-gold deposit is located in the northern segment of the Wunto-Popa magmatic arc in Myanmar. The
research on this deposit is limited, and there is a lack of high-precision isotopic geochronological data regarding its ore-forming
geological background and deposit genesis. In this study, five molybdenite samples from typical ores were selected to determine the

mineralization age using the Re-Os isochron dating method. The obtained model ages range from 38.3+0.6 to 38.5+0.5 million years
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ago (Ma), with a weighted average age of 38.44+0.2 Ma. The corresponding isochron age is 38.0+1.6 Ma (MSWD=0.17). Both ages

are in good agreement within the error range, indicating that the mineralization timing of the Shangalon copper-gold deposit is in the

Eocene epoch. This age data corresponds well with the zircon U-Pb ages of 38 to 40 million years for the mineralized syenogranite

and granodiorite in the mining area, suggesting a close relationship between the Shangalon Cu-Au-Mo mineralization and Eocene

syenogranite-granodiorite intrusions, which are products of Eocene magmatic activity. The Re contents of molybdenite samples from

the Shangalon copper-gold deposit range from 82.4 to 111.2 pug-g ', with an average value of 98.88 pg-g ', indicating a mixed

source from the crust and mantle for the mineralizing fluids. Based on a comprehensive analysis of the regional metallogenic

dynamics, it is suggested that the Eocene copper-gold mineralization in the Shangalon region possibly formed as a result of the

fragmentation and faulting of the Neo-Tethys oceanic plate, triggered by the collision between the Indian and Eurasian continents,

leading to upwelling of the asthenosphere and partial melting of the lower crust.

Key words: molybdnite; Re-Os isotopic ages; Shangalon Cu-Au deposit; Wunto-Popa magmatic arc; Myanmar

0 3515

2 ) b A R BT R 1 R S AR B, IX] BN R
555 KBS 58800, 201 T 5 2% W b s 1k g
L F TR R B AR, TR T AR AR
4. B B E LY % (Gardiner et al, 2014,
2016; Barber et al, 2016) o P4 3 L1147 38 o 5 S it
AR AL 3 4 1) e R, 220 Tl A AR AR AR R
S /B0 BE TR i D R BB AR R L P ) R JEL 4
2% I iy HUMTEN S e 22 18] il 43 (Mitchell, 1993;
Morley, 2012; Metaclfe, 2013; Lee et al., 2016; Li et
al., 2018; 25 GIAZE, 20205 FriE G4, 2021), FETE 4R
PO 8 — R 5 18 KA A I IR 0
IR (4 Mawchi 2834 . Hermingyi 2838 5% ) (Zaw,
1990, 2017; Searle et al., 2016; Gardiner et al., 2015,
2017; Myint et al., 2017, 2018), i 7£ P4 4fi Hi B
Waunto-Popa 7 3 I IE i T 9 — & 55 AERA
KR & A5, KT — FR 5 BE v AR A
TR 497 R (U1 Shangalon #1434 . Monywa Hi#”
ZE) (Mitchell et al., 2011; Gardiner et al., 2016; Searle
etal., 2016; Zaw et al., 2014; Li et al., 2018) .

Wunto-Popa 5K 75 3¢ 45 8 T4 4] H 355 1Y v 40 b
He, pE b ] AEAP AR I 600 km, 2 46 fa) i 5B Y R 4
BRI, 121 Y B A 2= 20 A 20 20 30 ARG R
A Tid 5 (Gardiner et al., 2016) . Hr A4 AL UT Wunto-
Popa I 34 A4 T B E /) Cu-Au A 1EH, H
HI & &3 Monywa = it 16 13 B ARG 5 F4 9 4 7 IR
(Mitchell et al., 2011) il Shangalon-Kyungalon 3 7
B 45 IR (Zaw et al., 2014; Gardiner et al., 2016;
Searle et al., 2016; Mitchell, 2018; Htut et al., 2020) .
Kyaukpahto 41" (Mitchell, 2018) . Kyaukpazat 4>

(Mitchell, 2018) % — R 51 5 R A K A A L
WIR o X X b B AR 2 I B BT 5%
55, JLH 2 Shangalon i 44 PR H A (1 AF 58 72 BE )
{i (Mitchell, 2018; Htut et al., 2020), H:H s 4L
LA b JTT T SR 2 A AR LR AR SO A3 BT
W H S RRAE LA L, X 58 4 Ak ) A i
BHE A d, JFE Re-Os [FIA RAE I 401, B 7EHKS i
JHL3E Shangalon il 48" PR B4 BA B L 4 B A T Je
FORR 8 12475 55, Rt —20 R I R Y B 23
YA FLAE, 38 5 X kA A

1 XighFREE =

Al T 7R S ROREAS 1 4 AR, A BT R
P B R RS LUl 5 B R P AR R A 3E
N, AR TR AR R I 1)l R AT ] R i P
A (Holt et al., 1991), £8 17 T H A= AR BT FR 2 307
A 15 YA T A A i ol G R 365 1L ) B e 4, IX s
KA 3 75 5+ 40 & & (Metcalfe, 2002; T %% 45,
2012) o &) VG [ Z< 7T A& 40 R BB -4 L bk L v 4
Hi B | % SRR A AR 0T RIS g SR DU AN T Hi A
% BT (8 1) (Serle et al., 2007, 2017; 5K 3% #5 45,
2021) . Herbr, VU400 M B TRFR VY 4 A Bk (Serle et al.,
2007) 8% 46 H %% i (Bertrand et al., 2001, 2003;
Christophe et al., 2003 ), J& 5T B4 1L kRN R A %5
BV A B LS Gl 5 50 R Ok W W R 2 )
(Christophe et al., 2003) . Z R P4 i1 A B4 1L ik,
AR A g Lk, A6 S SRR Lk, ok —
W&k B LAY Wunto-Popa 75 3% 977, N A 8 A4
RUTFR b (Serle et al., 2007, 2017) .

Wunto-Popa 77 H IS T P4 4 Hb B 4 355 25 b il
PO bz 0], B H —E M b A A -
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Fig.1 Geological framework of Myanmar (modified from
Gardiner et al., 2016)

FRVE LA P81, g L JEAR T FET 2 600 km, TR L
X g E R AR DI MZE 55 . SR L, Wunto-
Popa & 2% 5K 1 b [v) B B4 AT L4324 PU B (Mitchell,
2018), 43 5l & . (1)Kawt-a-Bum 111 —3§€ >k HB B
(Kawt-a-Bum-Tatlet-Loimye): 7£ Kawt-a-Bum 11| FI
FEKHR LB 2 B R 5 = e K, DR AE K N
KA R AR T 88 72 1% B #8 A A H (Hpakant) AN
7R . (Kadonyat) Hi X, T [N 75248 A A Th 5308
WU o FENNZR . (Kadonyat) 14t 45 25° 2 [a) A £ —
DKL 60 km B AGE 0 I AS By, Atk EE N =
RS AREMbRARMF At RS, NKS
A, BAHK S M. Q)X PR
(Wuntho-Banmauk ) : PR SC 2 Mk, 2 HFT# 1~
Wunto-Popa 5 H 9T 88 5 0 A A Ee K L 12
M A A e R 1) — B o UL AR 1] (g 1 L
J¢ A # (Kanzachaung) . Jb 4= ] 5F 2% 0 4= 7 1K

(Pinhinga) DA J% X4 %< % 111 (Taungthonlon) 4t ‘K 11} %
A T IZB NS AEAHRIT. (35T L—B*Hk
B (Monywa-Salingyi) : R A N LA X,

A A B TSIV R, TR S0 A 3 AR
(Shwebo) @ Z [A1FF R 2 ILALVT 73 A . ZBCE K
AR Z o B o i, R 2 AR
M Occan 4, AV —EHOR LA B LR A S
R, FAEME G- ERS DI .
Kl sk A -k Ak, LA X —FE X
ReEBasS X2t Za ks d

(Mawgyi) X A AL . (4) 37 B 1L BE (Mt Popa) : %
BB B A fe g B, MHBJZ AR ] 43 8T
EWZE: EHZEEE T s (Pegu) ZHHD A F1
VA P BUE (Trrawaddian ) 20 75 5 il s
B EE T EZ b A L KB AN
F, FEAMELL LA LI Ak E A& N .

2 WRMEREER

Shangalon i 4 #” K {i. T Wunto-Popa 7+ J il
Jb Bz, & Ak (Kawlin) 8 P51, {3 F Kanzachaung 7+
AR I %, A bRl E95°30755 7, N23°43'06 "
Mawgyi K LA 2% X et 2 KL, A A2
Rt dh iy, R BZ s MR ss . kil
fAtRE . LA ECE KSR, 11220 Kanzachaung
A A SRR AR R N A A e N K
ARINE S, HAZGL T Mawgyi k1A, Ketpanda
2l 4 #% T Shangalon & b7 I A md 77, DA L K
W RORR A SR, B & e 5 M2 1 m B2
Sanidine 7 B i kL I A A1 AR B8R A {UAE Shangalon fit
7R i k0 8% (11 2), HATAE R T A b R A B Ak .
ZIX Cu-Au Wik FZ 5 WHE Lk N K A- K
A AR P 1 A Mawgyi kL R B 42
Kanzachaung 77 3 A% 4 K AE FH A 5 (Gardiner et al.,
2016) o W XERBIE" A1 BT 900 J7 M, Cu -4
anfiz 0.23%, Au V2487 0.17%(Zaw et al., 2017),
FE WA G B R R ST
JryER A B MERRAT, B AR RRAE R AR R L BRI
BRIk R (K] 3) . Shangalon b6 P 5 [0) 1 28 BLAL A
RIT Kyungalon & IR, 5 fL LA 4 A g ik LA K™
TAER N A Th R 4B s Ak o 3, BhfLrh el
NEER™ R E 0T, R & B e i 22, R Pt
fHE =B AL sri A Jmid A, ARk
TR BRI A HHIE (Mitchell, 2018) . Shangalon-
Kyungalon 4 i 5 5 3K 42 A G BES - UG IR
A B ARG, (Hl THiALRE AR N T
300 2K ), HURTR B BEA AU Ab v AR KA 48 5%, IR
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Fig.2 Geological map of Shangalon Cu-Au deposit (modified from Mitchell, 2018)
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Fig. 3 Molybdenite coexists with chalcopyrite (a) and bornite-pyrite (b) in Shangalon Cu-Au deposit
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ERHET W B R, R R TR 1. RREE T Os 2R

3 HEmXESTHMK

A YKFE Shangalon A7 R MR 4 5 4 WEEH T #
i, 2B e JR FH T Re-Os R 2 B4 . R
HREER T S I AR S AR (& 3), 32 UKk ek
HIHCRIE =, S8 S mib B84t . R
SRR, KA eRAE T HA MR AR 1
WA E R FE 5 o

FE i 23 PR FE T 648 Hb T 2 Bt o B ST 6 0 3
LG S8, FEE N TCTS PG, 7 i
AT 2 180~250 um(60~80 H ), £ VaVEFIRG IS,
TEXH B it —2 ik BALREIR 99% L L, K5
FHIHSER BT 2 74 um(200 H) . T Re-Os [Al{iz
R AT OREER T SR 4t Tei5 4.

Re-Os [A] 43 22 43 A i i 7E 1] 52 b ot S 46 ) 3K
HLOTE . SRS . 2813 25 Os. 2 HUJT 25 Re
FITE 3 ) 2 4 2R $2 AR i #2170 Du et al.(2004),
SIS AN AR FH S TIA 28 7] A 77 A i SRR 5 S5
TARFFEAY TIA X-series ICP-MS U %E [A{v £ H{E .
XFF Re-Os 7 1 AR K B9 A &, 2K HH 3% B Thermo
Fisher Scientific 2~ 7] A= 7 1 /5 7 HF HL G A 55 1
TR i 1%{Y HR-ICP-MS Element 2 ¥EA7 &, %t
F Re, #5555 185, 187, A 190 Wil Os., Xf
F Os, T RECH 186, 187, 188, 189, 190, 192,
FH 185 Wil Reo kT AR UEIRK 45 SR 09 v] 5%, 78
APt B v, oA T SRR bR AEY) BT HLP /Y Re.
Os #1'0s.,

4 MRER

Shangalon #" K 5 £ ¥EEH##F i 1Y Re-Os [F] iz

I B 7 5 F(WIESER, 2006) 1 [7] fi & F JiF %
(Bohlkea, 2001), i@l 0s/™0s AT H,
HAE4 0.000 6~0.000 7 ng-g~ ', AT HLH 0, $5 715
W Y "0s & H Re TASTE AL, 54 Re-Os [
LR AR BB TS, PRI AR I AT 2
BIOVEEH A 1 25 R AR I CR /D TR 55, 2000) . RIIE, 7T
A3 o ¥ 405 ' Re A1 Os 1Y 1 ORI Re-
Os BEAFEIR (1) o A =(1/A)[In(**'0s/*'Re+1)],
X P 0s HEAET P T 0s B &= (mol/g), Re
JBTEW B Re B A i (mol/g), A K Re AR
W, HAE M 1.666x10 " /a(Shen et al., 1996; Smoliar
etal,, 1996), t WYY MG BAEES, 764X s
FAFE(a), 2% LVE JTAE(Ma) TR o B a5
Re & H }y 82.4~111.2 pgg ', F 14 98.88 pgg™ ',
Re 5'"%0s & RASALIE T, 25 Hh 5 {48 6 R S PR
A R AE A 38.5+0.5 Ma & 38.3+0.5 Ma, Jil
BOFHI{E N 38.4+0.2 Ma( &l 4), AT U, 5 444 i o
RIS T — 3 BUiR LR H ISOPLOT 4
(Ludwig, 2009), il i S5 B} 28 & 3K 15 Re-Os S5 HT
LRAFIE A 38.0+1.6 Ma([&] 4), 7k MSWD {E /)N
(0.17), BixUARE I 5 S BT R AR IS 7 IR 25 U R N SR A
— 3, FR/R % TR ARE IS W] A FR Shangalon 87 K )
R E i<

5 Ttig
51 BARHK

B 428 BT R I B B AR T4 75 B 3
J17E 5, RV R W) BT . U AR R LA R s S
" R B B U R A BB o Re-Os [A7 &R AR £
SR B AR B E AR B A R T B, DB

# 1 Shangalon # [KIZ$HH Re-Os [E]i MK K12
Table 1 Analytical data of Re-Os isotope from the Shangalon deposit

B RE Re/ngg ' ¥ Os/ng-g ' "Re/ng-g” ! "0s/ng-g”"' 15 2 4 Y /Ma
MEME AiEE WEE AeEl WeEdE AmeE WEE el WeEdE AmcE

D10-b2  0.01001 96 969 760 0.0006  0.0200 60947 478 38.97 0.26 38.36 0.55

D10-b1  0.01543 103259 839 0.0007  0.0152 64900 527 41.60 0.25 38.46 0.54

D10-b3  0.01534 100550 756 0.0007 0.0148 63198 475 40.32 0.26 38.28 0.53

D10-b4  0.01504 111202 1 000 0.0007  0.0152 69 893 628 44.67 0.27 38.35 0.56

D10-bS  0.01510 82434 614 0.0007  0.0088 51812 386 33.21 0.19 38.47 0.53

e Re. Os® & (194N 1 78 BE 0 458 HF i FORE BE R (M PR B R 22 . W R 00 O B S R 22 O 0 U 8 ) 2 R ARG I R 22

5 23 A B TR AL 2 LA I B R 2, B AR KT 95%;

HT R IR & A R TR, A 2R % I AS B B AN B 35 A R 5 A

B PR B R 22, (BB 498 0 A B A B R R 1.02%, 5 IR B B4R KT 95%.
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Fig. 4 Weighted average Re-Os ages (a) and isochrones (b) of molybdenites from the Shangalon deposit

HHSHBEN Re SO0 HHEHR) . EALES
38 Os, [A]HfH: Re-Os [l {37 Z A & 1% 35 1 I B2 AH
X, AN 5 52 JE SRR, — EA A /& Re-Os €
AP I BRAR N 5, ERIE BRI 9 4R N AE T IR AR
WA 240 300 F Bt 2 — (Suzuki et al., 1996;
Stein et al., 2001; T & 214, 2010; 2548455, 2012; &
Tk 25, 2015; X 42 %5, 2019; Huang et al., 2021) .
Shangalon i 4 #" IR #% 41 #" Re-Os 55 B 28 4F 2
38.0+1.6 Ma, JIAF- 44 #4 8 38.4+0.2Ma, H: 5 i}
LAWY 5B AR IR FE DR 22 U N AR R — 3, £
Shangalon i 4 9 IR BHARA I HT T . 2 AR I 4K
P58 X0 B TN A R X N A 85 A U-Pb 4F
% (38~40Ma) 3 AX — £ (Barley et al., 2003; Barley
and Zaw, 2009; Gardiner et al., 2016; Htut et al., 2017,
2020; Li et al., 2018), 3B Shangalon Cu-Au-Mo Ji§;
TER 5 WGt N A AR B N S =A% DA
K, R URHTH S IS B - E R )
52 XEBH KRZESHAE

Wunto-Popa 5 37 T P4 4 b B 1) — A e I )
FRCE, FEEALE a5 U Bk R
T kL s R A (Mitchell et al., 2012; Lee et
al., 2016; Gardiner et al., 2017), IZ I A 1 AR
2 VG P 8 XD ST A R I e R P 40— 2R B
J& Lohit 7 217 75’ A9 ZE 41 (Lin et al., 2013; Wang
ctal., 2014), 5EE 7 B 1EHIA M Cu-Au §7 R
WA A, B & B Cu-Au B R ()60 4 ik
(Zaw et al., 2017; Mitchell, 2018), F=E (5 PR
A4 o 2 VR A IR P TR () IR L BREA

WA IR SIRASEA R4 BB IRF vMS Al
W2 48 K% . Cu-Au #" R Wunto-Popa 7%
SR VT A AR S A, E A B R
7=F Wuntho-Banmauk (3¢ Z—3¥f % ) Bt fll Monywa-
Salingyi(5% B FL —F* Mk 3 ) B . Wuntho F #B 1Y
Shangalon 3 75 A4 6 7 K, H eV H1 5 b5 i
HHRARN YIS, 76 Wuntho Hb X HA b 77 4
i T WA B 1k (Goossens, 1978; Gardiner et al.,
2016), {H3#% A BIHH A 4F % 209 . Monywa 1 i 214
R BARIR PO A4 R A2 T+ Shangalon-Kyungalon
W AEIX LA 170 28 BLAL, 47 T 248876t 2y 115
km, S Ak 32 SEMAF T 982 A — 42 Ll st K Ll Ak
L JE A T, %8 PR SE HE 3 (Letpadaung) 5 B |
£ 2 3 (Kyisintaung) /Bt | 5% Eb 3% (Sabetaung ) i B |
5% L 30 (Sabetaung South) # Bt 4 MBI, 4F
25T 7, Monywa M X RS A BT 4F % 1T L BR
ET 13~19 Ma(Mitchell et al., 2011; Zaw et al.,
2014, 2017), S ho A 506 s 7= 1, ™ i
{1 T Shangalon #FK, 1t T Wunto-Popa 5% —
S8 4 A = A
53 BEHIBRRIR

T BA AR B kb A AP, Re, Os —
HAETENE 53 5 DU K b BR A 2208 B 2o A8 v i 248 DR
[F] 1 0 S 2ok A, S BOAS (] %) bk A2 i 5 2, 4 1)
S M7 M ELAT SRS [FI Y Re. Os A 2 41
JRFIE . R, Re-Os [Al 248 R AN AT LIOKS A B
FE & BT AR B B AR, [RIESH S AT DL B AR
W) 5 >R Y LA S AN () R U5 L ) o VR A ) R
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(Martin et al., 1994; Foster et al., 1996; Mao et al.,
1999, 2003; X125, 2019) . Re VE N ESFBIOTE,
TE HAR ARG IE S Y), W AR rh LA T
A4 BB XA Mo, WF5E R, Re 78 M
Hh LG TR b KCHA 25 B2 v oA S e AR a3, AT
IR 5 M B ) A A B R A B
B Y Re 75 &, 105 M58 0 ) A SQ MR 4R 1
f) Re 7 2 DU AH X} 4545 (Stein et al., 2001; Berzina et
al., 2005; X2 %, 2019), B, mT LA FHRESH B
Re & 1 (1 = Ik 6 75 B 90 5 A9 & U5 (Stein et all.,
2001) . —MITH, 0 IRNEESHA T Y Re & it 23 Bl
SR ) Jo >R Y5 R T“E’Jﬂ’rﬂ:ﬁﬁ”*ﬂ: RV T HE | 5
IR A AL ST A AR Re & A& FRAL— P EUE R,
B an AR e IR IR B2 UR, M T Re & i
Y% 100n pg'g~'—10n pgg™'—n pg-g” ' (Mao et
aL,1999;StenletaL,zool;iUEzé% 2019), ASCHF
5EHY Shangalon il 4 " K Re & & A% 1k ¥ [l M
gmqnz%gﬂ$wﬁ9mmgg,ﬁrﬁm
WY B B e IR IR A RHE, T RERE S TAATEZ 0T
IR BRAER
54 U Shh¥LEs

BT ABFFE 2B, Wunto-Popa A K 2 K&
FI2E42(110~90 Ma) R BEER RS BUA o, BAT
TEHY ex(?) 18(0.5~7.2)  IERYHSAT £(0) 1H(7.5~9.7) |
&G Sr Al ('Sr/*Sr; < 0.706) LA AR 9 55 47 O[]
7 2 20 (8™0 {5 N 4.9 %0~5.8 %0) (Mitchell et al.,
2012; Gardiner et al., 2017; Zhang et al., 2017; Li et
al., 2018), J2& H1 H7 K 52 i i 5 A1 BLIR vh JE il 1Y

(Wen et al., 2008; Meng et al., 2014; Chapman and
Kapp, 2017; Li et al., 2018), ¥E5¢ B9 o | D7 5 mk 7]
BIE R T A0 e iR R, B R T ICE SR
(8845 3% (Mitchell et al., 2012) . P4 4 #s A 0k 2 22
— 20 IR 5 04 R R X TS 3T S i I ]
WA RTESA IR KA AR L Z AL, UL R S i
SR 45 PG 3 g 35S 1) AR 2B {1 2] T K g F.(Lin et al.,

2013; Wang et al., 2014) . 7ERXURHTA K I &8, &
BT RE 22 (170~160 Ma) HER 3E A4 4 57 K (Lang
etal., 2014) DL K 21 (25 90 Ma) 5N KAA %
() vl A K A T ER 4 0 R (Jiang et al., 2012) . &
& HEI7E PG 4 Hi & Wunto-Popa 77 2% 5 i 4 & AR
B —HELEER Cu-Au K, H A EL IS
o BA R FGRIE (B Ce/Ce {2 50~350)
A5 AR T Hb e SE B B HE-O [R] 7 3R 20 A
(Gardiner et., 2017, 2018), 8 7/~ B E K Cu-Au
JEAT ¥ 1 (Li et al., 2018) o B[R 15 BRIV KBl il 48 7
VU B IX K 249 % AT 65~60 Ma, S8 J5 1] 75 il 1] 4%
PH 1R 2 50 Ma & A= il fiE (Searle et al., 2007;
Ding et al., 2017; Wu et al., 2014; Gardiner et al.,
2016; Li et al., 2018) . IAHTHHEBE I (45~30 Ma) (1 5
#r Cu-Au i R AT RRIE WL T B -3 Bl Al 48 4 55 %)
B AR S R AR R i BRI 2L, 75 R R L B
A= T b SE R oS El (B 5) (Li et al., 2018), A< SCHF
JTHY Shangalon i 58" PR RIFE i T3 — M 400 i
H—L i (30~20 Ma) , 7T i & A= B K i ho'c
A sk 98 Ay D BE FEAR AR w54 45 (Li et al., 2018) .
HBT T (19~13 Ma), Wunto-Popa 75 3¢ 5K g B¢ /) /&

W
50~30 Ma

A E g

R

a6 %

b
Ka\a\]myo’ QQ/
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Fig. 5 A geodynamic model for the metallogeny of Shangalon Cu-Au deposit (modified from Li et al., 2018)
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AL TR AR A Y Cu 0 T J T BV BE V2 A
A6 R 1) = 1 A b B0 IICA 2R AE H (Maury et al.,
2004; Lee et al., 2016; Li et al., 2018), U1 Monywa 4
AR EIH B T 40

6 it

4fifa) Wunto-Popa 4 2% i Shangalon #i 4 8" IR
WEEHW Re-Os [] £ 2 5 3K AF % in AT 35 45 1%
38.4+0.2 Ma, ST AF % 4y 38.0+1.6 Ma, - F 7E 5%
ZEVW B N AR — B, R TR0 IR B, 2
WA 4 B VE F & A T URstt, nTReIE i e
IV A il 428 15 55T 1 AR B 0T 47 22 W
24,5 R LR, B R N Moo A L. A
" Re & B AEML TG B N 82.4~111.2 pgg™ ', FHIMH
1 98.88 ng-g” !, FEn MY I E A 5T 08 TR IR Y
FHIE

Hift: FRERHAIRETRESHZR
PSR WA B, L BB B e &
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