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Abstract The internal structures and trace element characteristics of zircons from migmatitic gneiss at Manshuihe in North
Dabieshan were studied by cathodoluminescence (CL) and LA-ICP-MS, respectively. As revealed by the CL, the zircons have very
complex structures of protolith magmatic core, the metamorphic recrystallization mantle and overgrowth rim during partial melting. Some
of trace elements in contents and ratios, such as Hf, P, Ti, Nb, Ta, Ce, Nb/Ta and Zr/Hf, are similar to each other among these
zircon domains. The magmatic domains are distinguishable from the others because of their high Th/U ratios. Because Th is easier
expelled out from the zircon than U during recrystallization, the recrystallized domains have low Th/U ratios. The anatectic overgrowths
have low Th/U ratios due to the low Th and high U contents in the partial melt. Although having similar chondrite-normalized REE
patterns, the magmatic, the recrystallized and the anatectic domains have significantly different REE contents (621.9 ~1331. 6ppm,
98.5 ~ 435. 6ppm and 236. 8 ~ 642, Sppm, respectively). It is because the REEs are partly expelled out from the zircon during
recrystallization that the recrystallized domains have lower REE contents than the magmatic domains. The difference in REE contents
between the overgrowth and the protolith domains depend on the chemical equilibrium between the partial melt and the restite. If the
trace element equilibrium between them was achieved, there is no significant difference in composition between the overgrowth and the
protolith zircon domains, and vice versa. It is suggested that the partial melt and the restite from the migmatitic gneiss at Manshuihe
have not achieved trace element equilibrium, because the REE contents of the overgrowth domains are 1 ~4 times lower than that for
the protolith domains. Therefore, the trace element compositions can provide very useful constraints on the recrystallized and the
anatectic overgrown zircons. It is advocated that the migmatitic gneisses have genetic relationship to the concurrent gramites in North
Dabieshan with respect to zircon trace element compositions, as well as U-Pb ages and radiogenic isotopic compositions of these rocks.
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Fob 4k B LA L S BIK( 55 H 236.8 ~642. 5ppm; 98.5 ~435.6ppm) . REI4EE R B MM LA FR S RAAM. 2ELE
S G EAESF AL B BRI ~4 42 THAFLEILLIH LA TRELLE AV, RELSLHHLTES
FLEBEHBAERGERZATHETHRY, o RBH 5K BRI LE TER,MNEREEERELELAMOHH LT
5%, R RBALHRLIATLSHORTRELES, BRTARERBLE AR L TRRBA BN ~4 42 R80T
ERBRA SR GARZ AR A AR R, SOCHALKEE RS ENESAFHF BAEF 44, JLUA L KA RS B A B

ZTREF RN EAOVRARBRX A,

KRR R BB, B4R, KB MELL
hEES KR P588.345; P595
1 5(&F

TR 52 A o St R 14 014 2 P ) A TR R T L R A
MEEMEF, &4 U-Pb @ E R R RENFATRF
BEAMBABN I EZ —. AT RGP0 &iEe 28
E0L5A U-Ph EFETUSRERNERPFREE, B2,
HTHEARFIEE ST B IR E (Lee et al. , 1997
Cherniak and Watson,2000) , X F H A & 4¢3 fb J7 s (¥ S
AWK, A EERA S ARV E & XK
WIBEEH . — I A AT LU A A S E 2 i d
Rl B X e A Rl 4F I 15 SR A B ok T IR, BT LI
RO AT R T, R AR K e R 45 5 3
MR REANEER,

B8R &6 (CL) RIS B AR T IRt B m i 1 9 &
SHAE P S, B R HE IX 4 5 3R B 4 PN TR 4 A DX, o
£ U-Pb 4 i #Y fff % $2 it fix 2 A< 59 4K 85 ( Hanchar et al. ,
1993; Rubatto,2000) , 73— 75 i, 85 £1 A AL 41 il 2 ) 24
O R B A A )7 s (Barbey et al. , 1995; Pidgeon et
al. , 1998; Schaltegger et al. , 1999; Rubatto and Williams,
2000; Hoskin et al. , 2000; Hermann et al. , 2001 ; Rubattto,
2002; Wu et al. , 2002,2003) , {H2HHIX T HEEL R M
BB S BER R B E R Ts A R TR
FPAL B FTRED , B ik s o A 1) B e B RRAE AR A —
(Barbey et al. , 1995; Pidgeon et al., 1998; Hoskin et al. ,
2000) , BR# T B JTE XX B i A M H 4,

AL KT8 K e DR A 6 T R R RS A
17 T BB AOL (CL) &M JF R R BOL Ik B F
PRI (LA-ICP-MS) Xf 45 £1 (8 A [R) 25 b X S st A7 T i & ot
EWE. SRFN, RS ARG PEARAERM
WIS, B A BA  E R A MR A, AR A
XBEE ARG HBICERE, FRERESAMRETE
FRAL, 08 T EAS S O IR B A1 R TR A TR
A AR, B X SR M I . XS R L B
RUBRIX TR DT R BRI T LA AS [l i R 8 1 P 3R B 4R fit
HEBHIHI LY

2 M lsrbicdiid

R BRI EZE—BEUEZ WA BRE 7 ERIE
Fke, AR RV KR B
FERBRE R, KEMNIB R E RARLE
(BRI, 19945 Liou et al., 1995) . JL KB AL A
PN RE TR M S HEERILIRN G TR, B4 M
WA R AT , NS RE B R0 B 500 A 40 BABRRL A 2 £
INEFE T, S AR A BR R S B O
% 21 50 8 1,2 4 ek 55 ( Wang et al. , 1998; Ma et al. , 2000;
Zheng et al. , 2001 ), BG4 LI 1] K2y 130Ma (4B i E
% .1997; Wang et al. , 2002) ,

1@ T A BR A (MSH) 25— Zeaii R 88 2 IS I KA
M FEASEATEILN(E D), FETWARRN: HNG +
BERO+ KO+ BB+ 0%, A0 EMBA %R
BRERT Y. WY Skg RSP N LE LBt
A AEXE BT Phai, BRI I B, 1 F0RE B T 3R EOM A A
A, FERIER 6 O B BORO M T JOL RS B TR AR &
JE IS T . ARG A AR K S R, X 8 7 B AT
G5 F X AT LA-ICP-MS S K B B0 £ 5001, 45 4 B AR
K AR WEE FE 35 1H Naney T K% 4 04 47 . Philips
Oxford Mono CL {¥ 52/,

BO MBI ENEEREB ) MR L7 05T
it ELAN600O 7 R iR & 55 58 F R T 3% (ICP-MS) H1.8X-100
RUBOCHE RSN (LA) XL 34T . OB R %9 Nd: YAG
BOLAS B 266nm ., #5407 SE R L 1£20 ~30
wm, JOC KA R S IR B 20 ~ 40pm, fEEEN N
Q-Switchedf 3, , B K Bk vhfE & 3mj/pulse, fE BB EHMLT
10% , R4 1 ~ 20Hz "] 28 ik S50 8. ICP W47 s 2 R
1000W , DUt FF RIS R B /0398R 4 0. 70 +0. 02amu, {f & H,
FER 15,4V, BEES KA Ar, IU5E M 1] NIST610 3 55 44
SMme BT SIOTERE A I S BRI (32. 9% ), ik 4% Si
&9 AR R TH BR O B BAE SUA AT LR D LR 247 1 22 T
(RS . X T REHOCE BT IR ERE IR 2N 5% ~
15% , /DB R TR 1 IR (LOD ) i) 3 it yC &£ (41 La Pr Rb
55) et BIARX AR R 2 Ak 20 ~40% 5T I T Y
P T B A % X B (R, 1999; Li et al.
2000) ,
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Fig. 1 Sketch gealogical map of Dabieshan and the Tocation of the samples
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CL BRE R 292 BEA TSR Hrde fE , HLI0] b2 B 2] 0 0 4
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- 'L Ay
BA fﬁ‘;f TEIEETE . Pidgeon {1992 1 A g 4 T 1 4 AN ARAT ALY
FRTZE AR B A (080 S 200 B o Tl 3 H e I ke L e B S B Fig. 2 Cathodoluminescence images of tvpival zircons of
s o migmatitic gneiss at Manshuihe and the locations of the trace

IPAFFRAL ;s Rubatto ¢ 19995 4 Alps #0520 f a1 I'?‘}v" 'ﬁ'
SO, EET AT W A, A B R ki C’i' 1 il
TEEO BB REIE S I BRI, T S #-"il'}'-fllh 20023 . FFI, S KT F OB 0 2 4 1 B DR I Uk
EELCHIE FEAA BRI B 5 "*ﬁ” s Hoskin M 7 T B 46 LA 41
Pl Black (2000) SFAE MR BRI U RESH S AT AR A1 SATRUASEOC R 20) KT CL G
RARLRFFOE . TR0 BIIE WA o £ — ML oo D2 40 25 ol 1 0 o T A — A7 10 B L N MR TS B A R
AT B0 8 i 0, S0 DG0 6 S0% 0 000 00 0 50 A 9 s 4y

{ Whitehouse, 2000; Rubalto, 2002; Zeck and Williams,
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Fig. 3  Trace element chondrite-normalized patterns of
different zircon domains(Pa, average value of protolith zircon
domains ; Ra, average value of recrystallized zircon domains;
Ma, average value of partial melting overgrowth zircon
domains)

MFE 1A 3 A, A RSO XIS AAFHER BT
HW. e A H § 882 E N 9421 ~ 14587ppm,
HEMSOMBEEE O I SRE5FEASE AR ARES
BIA 6037 ~ 13464ppm F1 7759 ~ 12842ppm) . Wb, A6
A XA P.Ti Nb Ta 1 Ce 5T & 3 B Nb/Ta WIAHE
HER(E3), BESW TR (LL Er 58 A AR B
(K 4a) , BA W EAIEAEX, I REE BEA G4 R8T
BB RABR TR ((REE+ YY) +P=Z"" +si'*)
Bk, FRBORHEMXEFRAOATE T EAIEF, Rb
St & BAE Sppm, BYIRBMBTEA G EAE A
B &R

&K A PR [R) KBS A 89 Th U 581 Th/U [
HFERAMER, BEEREEATHRMSH13 M Th S8R
86. 3ppm HEIT A H A4, HAR 78y Th 825 13.0 ~
2. 1ppm, BER FRAHS A HUSEMRTFEASA;
BKEdtaRESEsREOEUN Th SR BHUSES
FREMEL MR, 1€ Th-U A2 LE (E 4b) 7T 1Y
HERED, SEEH MBS R0 MRBSaiEs
&89 ThU e, EEGEOM| ThU WEZHE Th S8
KA BE , TR S 25 A A Th/U He (8 02 HA Th A& U
HRNOGERW, X TESQE O BRI ThvU [LE,
HAA PR AR HINR, Hoskin HI Black (2000 ) A 4 H 4%
HORABMES TWU LERHESGHEARBA RSN U

B4 8K R RSO HR TR AR

(ERNFEEL; EARAESREG; ML IRRER)
Fig.4 Ervs. P and U vs. Th concentrations in different zircon
domains. ( diamond: protolith zircon; square; recrystallized
zircon; triangle: partial melting overgrowth zircon)

R . T Sh— R A AR A Th BT
KF U MIB PR, BTUESEAS Th* b U BEARE,
EmEERES RENERT S BURA A PK Th L U i
ER, RHEL QX Th/U H{EFE M (Rubatto e al.
1999; Vavra et al. , 1996; Vavra et al. , 1999) , F{TAYLE S
BR TR E . Chakoumakos %5 (1987 ) 57 Sri Lankan £ &
AR SRUEARBAFRESNU IR, USETY
{8} 3000ppm,, Valley %5(1994) %} Adirondack #iy{& A< ) &E
MBI 1R, SR R SR Y B 4 b AR T 05t
AL fE RIS A A U SRR S, Xt REARIEH,
RS SEERNEARKRSAE SN U SR, Hoskin i
Black (2000) R M EL /B AXBRARERN U T H,
AR S H 2 F 4 RALE RN, B AL — o 2 d Ak i
RIIAA K. BATHES SRR o0 BRHAE R FE R B T X —
HOEX,

FRS A A RA RSO TEIMRR
R AGECETERER LR BN L ESEE VE
) Ce IERH A Eu AR FRAE(E S) . MEdamt i
B (621.9 ~ 1331, 6ppm) , A0 E A, T BRI &5 A FIL L 45 &
TR R R (4151 236. 8 ~ 642, Sppm; 98.5 ~ 435.6
ppm) o
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Fig. 5
domains( Pa, average value of protolith zircon domains; Ra,

Rare earth element patterns of different zircon

average value of recryslallized zircon domains; Ma, average
value of partial melting overgrowth zircons domains)

HEERE O MW L RCHE S A g A AR F AR, B
GREANHLTESRARGER TFIREEA (3 ~4 £F)
(BE5) xafsE R A R 72 i e R B 1 d g, 2
BHA TR EHME TR BEMR. RITMWESRY
Pidgeon % (1998 ) 45 R #{LL, M A [F F Hoskin F1 Black
(2000) W&5ie . ERENHR S MITAAELS BEQRHE
TR SR TER L RN BRI ahE
ARENGER, WREH L LER - AHEATERBRE,
WoEd OB BGES, B - WA N800 s,
FEOL SRR, BRMATORES DR B0 X
HEM T S EYEE TIRAS A, XAl 8 A SR Y B
AL FHE LSS0 RS, M Tx B R Akt
TEOEWE S, R IIX A X 25 1000em ' 41
FHEMEEF R =129, RUIXBEAXBAERLENG, B4
TH RHBERIER, OB RERHSSRHME
TLE MM (Belousova et al. ,2002) , L& HFR S EE
BB X U S RFFAE, FAT 1A i e T 45 b i A1 5 A= W A
fete e, A% U 1 LREE B X Z MY BmA K4,
FRUL X SCAFIE I A RS Sk O A SR .

BeEam I LESBREREK T REEG(ES), B
BEOLBREEOR I TR SBERA | ~4 4%, Hh Kt
(BRCeSM)mm2~4 Mk, EM L& 1 ~2 f5. X—FiF SIB
TARBERR S B 45 A o ) AR 8 A 80 1 o0 R AR AE ML
{ Whitehouse, 2000) , {B & Rubatto (2002) # 5% 8 JC & ¥
#F Reynolds Range st A i I b 4% 10 (3 B 0 R B 9 45 1A
N EEEAMR S EREAH T MR L S ELR.
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1EIR A B KA ZE PR B AR 1 1, — R A REE
ERBARSE A, 17 55— Fh TR S A U A7 By 9 100
78 (Villaseca, 20015 Wall et al., 1996) . W0 RIAMH 32
ik SRR B Z AR T T4 1 A0 R oo K 3R
B AIX ZE R AR 4 S B At BT B S A AR R R 1
JLEH K (Rubatto,2002) . {HJE 7R LR a X, IR
WRRLL R RS, 3 A A RIS s A ST B e B
PRI RS A k2 (LR O R 194 B0 MBI (7
R, T B R R A 2 I 48 T AP R,
HEA fF L TR § R (Watt et al. , 1996; Chavagnac et
al. , 1999; Mengel et al. , 2001 ; Ling et al. , 2001 ; Villaseca,
2001) , Ak AR &5 i B9 8 41 % LU AU L Y 500 TR 1 B
A BAR MR L 0 F & & (Whitehouse ,2000) . A SCHTF5E M7
AKX R A RIE AT RORR Y I U XT3 0 SRR Bk
S, F i, AR P 5 R4 i Rl A (e iR 2L B AR
JiI(Wang et al. , 1998) , % 3th DX B TR0 I (A 0L 9 4 77 AH =2 0]
BABFVH, B o R SR . g iR gl &
A8 2T L ST EFF(E 5 Whitehouse (2000 ) fy) A iy TR 4
PR 85 A A AR, T B A ] 8l R O A e oA
( Rubatto,2002) ,

4 HRBX

4.1 kIR REEBMERHRAHFL

BARGALRM T0% LA b IR S R IR SR
A0 AR RS9 L B e AR R TR 9 ) 65 4% R AT TR B R L,
fHZ B AR 3 R K 2 R BR S 19 T2 1 R0 A8 R e R A7 A
A—BHPNR BB R E N, RGBT R B4, 4
140Ma Z &1, b K B H A FF4E (Xue et al. , 1997; Hacker et
al., 1998) ; F—EBH5TEINN, IR0 A B 1 A TE
THTH, RO BLE GRS (BRI S,
2000,2001 ; X MGAL%E ,2000; ERFEEF 75,2000 5 45,2001 ;
R IolR % 2001) .

Hacker % (1998 ) XAt 5| fe 5 UL 1) 4541 WK 0 5 1M 1 5
Rike (% T8 0]) DS25 147 1 iF 40 (Y SHRIMP 1 ID-
TIMS &4, H# SHRIMP & 418 3| #% 3B 4E i g 492 ~ 730Ma
(10 3T R RGATR G #E 133 ~ 141Ma (3 D r#T &),
5 4H1ID-TIMS 37 5 F4 — SR A — B2k, 1L R38R 3l
A T71 £28Ma Fl 129 +26Ma, 47 I, {1 % R R OO IR E
R A, R T AR e B R RS AT A

A SCAF T 6918 K] e AR B oo [N KT R Hacker
% (1998) BH5L I DS25 AR 8 AMUMEFIE s T4 Af 18 kil
FORRE SO BT b T R G000 IS R R e E e
R XK RRE S A DR A JFL % 41 B SRS e 4
TSR DRI EE o 7 LA T AR 0 10 34 A0 4 1Y S 6L B
HAE S S BT S e B R B AT AR I TR e
BN I R AL K £ R B LA K A T A A R AR AR
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Hacker % (1998 ) (5 SHRIMP 4347 & 1, 4E 4% R 492 ~ 730Ma
MRS A AT B9 Th,U 3 B M Th/U L fE 73 38 45 ~
644ppm 118 ~572ppm F10.37 ~ 1. 13, Wi # 3 D s
Th. U &8 H Th/U HAEIH 170 ~292ppm 1730 ~4397ppm
F10.07 ~0.10, J e A XA U FME Th/U BIFFIE 2R
SRS A AR, BRIE A SE (2001) 8 KT J R
BB TR EENVEE RO R B R RS s
R TETH( ~719Ma) , HHLH THEL( ~121Ma) K
A RIS, X %5 (1997) F Wang %5 (2002) 15 Bl
KIEA AR B PR AR A 131.7 1. 1Ma,
A ABRAENRA S ERAEEE I BRI TRAE
IR

4.2 MNREEEHBANHNHY

RAE—HBOA R X BT A 58 TR i Rl (Y508
RA BRI (4 FE AR (] R 2 L v i £ Ak 9 ) JOE R 5 L
ELE, R SHAREARMALRRE (e g, BORAEREAL,
1994; F L%, 19955 XU Ft 3%, 1997; Mehnert, 1968;
Brown and Pressley, 1999; Mengel et al., 2001; Brown,
2001) , KEMIAFTERH,BEE D HRAEHE AL REK
BEYLHl (e g., Mehnert, 1968; Johannes et al., 1995;
Mengel et al., 2001) : (1) SPREEKHIEA; (2) FHHT
wERE; (3) ZRAMER (4) BRR, —MAA, % (1) R
Q) BRI RAE S &, HRARME R G LB T A%
BrEe, MAs(3) F1(4) FAIUBLA s 55 (2) f1(4) IR L
ERRAGREETEHMERRZT BAIKRYREMA,
MTd 55 (1) F(3) PIRRHLHITE SR & & i 0 A 20 k9 5T 89
A(Olsen,1982; FILH,1993; B MB484E ,1994; FiTH
85,1995 XS, 1997) . TR ERKR T REERE
JF) b X7 O 908 0 R 04, T LA o8 070 R VR L KR A
RO R R AR R YRR S AR I R B 2 ]
WA, T b AR ik S R e R K A R AR Z R 56 R
MAEEESHRE GREIK) ZRX RSB NE TN
T4 (e g, Clements and Viehzeuf, 1987; Clemens, 1990,
Brown,2001a, b; Villaseca et al. , 2001),

R (L, XIBMEMIES S 28 kSR AERA
KRR E R B A MAETERE —EMH SRR HEMZ
I IRREXREARMRX R EARIEERTE, —
FTHRESETHERRERATENIER B R AR R E
F i R IF R AT AR RS VK 945 1K ( Brown, 1994 ;
Barbey et al., 1996; Oliver et al., 1999; Kalsbeek et al. ,
2001 ; Brown,2001; Keay et al. , 2001), B —HH ,JEREX
ARl TEREEWEA, S BHATE 545 R (Pattison
and Harte, 1988 ; VFCHR5,1998) , SR4H R ITRRA | A0
AR PR Ok B RS REAE RERKA B4
AR B ISR B BB TR B 2 IR o R 0 (A T 2 31
Xt [ & 5.2 7= FIBR AL ( Clemens and Veilzeuf, 1987 ; Brown,

1994 5 F 3 A1 4R #£ 1%, 1996; Brown and Pressley, 1999;
Brown,2001(a) .(b); Villaseca et al. , 2001), BTl X ES
Y BRR LT ARG, o e — s X (9 b 7C B Ak A R B
i FUBRRL AT IR R ST B8 LA 3R AR B

RA B IR BT B AL R R 32 R R A
FAE S AT AR Al s R AL Tt M) iR A R S BB AL F:
SRR, fE—HREE X, AR R LS B 8
FHECE et X IR A A T MR AR 7E IR A A BRI AT H
A, AR AT KRB A6 14 % ( Brown, 1994 2001) ¢
{EZ, an SR T o, LA IS B PR AR R v il BB A ok, S 26 0
RS LS 3 AR L BRI, P R A R B BRI
AL B B T2 B ( Weinberg, 1999; Brown, 2001; Kalsbeek et
al. ,2001) o % FRE—FMELL, By TR BLLS BLAT KM
BT, AR B A Z MR 5 A £ A (Watt et al.
1996) , WX Rk b G5 I IR s 0 S I e s sl 2 A A
MR TR EE . MTEG —RER T, B TRk LS
BT 2, AR B B A Z A AR A B 1k 2 P A, X
HERESEANR LIRS ERSEKTHREE O, i TH#
AR—MEET Y, Fomm BT UAREERRET
¥, BT UMREHERNAPFE. MRS ETHKEE
A RFRAEANEEEARMETTRETTRIT, AT LLABIE
HEENEXYFORE. FTURESANEETE (IR
£ FEF) FHE FT LUK FIIR A A P R 65 AR R R IR AR A
PSR v

Barbey % (1995) X & HRCfERS LI (4L 14 5 R A 5 A
FRETPRESEAET THXR LT a R, L=
REE S ERRE SO LT ERAEIER 50, B
PRI Bk AR S FHR & 3L RIR X, i sl i
AR TITTEMT TIRA S SR AWM EXR, X R
152 T 55 F1 HhER b 240 38 1) 32 3% ( Barbey et al. , 1996)

X KRR A B B A R T B BT
R, EEEARMEE SO ZERAE B PER TR T,
B G KRR B A 2 [ B A SR BIL % T4 L iR L LA
PR, R AR TRRIRNEE, ARE 2R
B IR A I 2 o 33 A1 I H DR A o 1 B AR S5 R BB TR IR
KIBEIIE RS . 740, AL RANE A & e Bt [a] S0
WAL B T A B 1] HE B — 30 (3B i 5t %, 1997 ; Wang et
al. ,2002) ;X Es ML HAE R # Sc Nd P [F 67 B AR A
AL E AL IR & 5 e st i 28 L Y5 22 1 ( Zhang
et al. , 2002) , XEHURILKFIR A4 0 F WK vl 8B 5 R e
RIERHEARBEXR.

5
(D) XHN@AW A A CL B RERER,

BRABAB AT FERROARER, AN,
RS SO IR A .

a
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(2) A5 E 55 W B 1 MR 85 4 19 HEL P Ti [Nb Ta A0
Ce L EHBR Nb/Ta Wil S A A, KEFEA
JUE XA X & REER K,

) A A AR ES S aMEBREAR Th.UF
BRI ThU IWEEAEBEAMNER. B ELS WSS AR S
A ThU A BT IRESE A, B AR TvU i
R FEL S B, Th o U RAEERMEER , MARE
A& Th/U HAE 2 th F B Th fiss U SR ERE

(4) A s A B E S S A MR A La A
WtotERAMEA AR RESMBEANRESSE AR Lo
BRAGMRTIEESA,DA3 ~4 M1 ~4 15, EE5H
EARBEMAE L TE SRER N EANERRES M
R A LSS R BESAaRF L cESENER
REBHEASREHZMEAANTE. S5C0AMWER
HGEA A A NERRREAE R, WAL KNE S A
el R AR SRR s R A BREXE.

(5) FA VXK Fr BRE O 13 64T R L S A8 Es g
HMBRITEMTERERY, IR REHE A NER A S SN
R/SEL RSO, MM ATES O, XERFRAEEOE
BRE T HAF I A LR A I, T U B LU A R Y L
TNE B EARE A,

()G REANERE N EASRESAEF R -
BT R FRAER 45 A R T 2 FRAE 7T DL sk S48 I
B0 TR U B R LA R ) 24 .

it REEILEER N R BB IO T AR
RERTR . BT BRI 5 R RBT R 5
T — R A B, N X (A% UM S R 4R At
HRAT BT B, B
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