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Abstract: This study focuses on the Jinling skarn-type iron mine in Zibo, Luxi region,
and applies advanced nanomineralogical techniques, including scanning electron
microscopy (SEM), focused ion beam technology (FIB), and transmission electron
microscopy (TEM). Through meticulous analysis, euhedral geometric wiistite (FexO,
x<I) inclusions were identified within magnetite crystals. The measured lattice
spacings of 4.87 A and 4.21 A precisely match the (003) and (012) crystal planes of
wiistite, indicating a distinct mineralogical signature coexisting with magnetite. Our
findings suggest that these wiistite inclusions originated in an early magmatic
hydrothermal environment characterized by high temperatures exceeding 570°C and
extremely low oxygen fugacity levels (logfO. = FMQ-2.5 — FMQ-4). This formation
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was primarily driven by the pyrolysis of siderite, with the resulting wiistite subsequently
encapsulated by late-stage magnetite crystallization. The discovery of wiistite
inclusions unveils a complex evolution of ore-forming fluids. Initially, the exsolution
and boiling of Cl-rich magmatic fluids created a low oxygen fugacity condition,
enabling the migration of Fe?" in the form of chloride complexes. As the mineralization
process advanced, the intrusion of sulfates (e.g., CaSO4) from the Ordovician gypsum
strata triggered redox reactions, significantly elevating the oxygen fugacity of the fluid.
This chemical shift facilitated the oxidation of Fe** to Fe**, leading to the precipitation
of magnetite in association with sulfides. This research not only broadens the known
occurrence environments of wiistite, demonstrating its formation potential in shallow
hydrothermal systems under high-temperature, low-pressure, and low-oxygen-fugacity
conditions, but also provides crucial mineralogical evidence for elucidating the
metallogenic mechanisms of skarn-type iron deposits. Moreover, it offers novel insights
into the iron ore mineralization processes in the Luxi region, contributing significantly

to the broader field of economic geology.
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metallogenic significance

7réks (Wiistite) % —Hr R4k 69 BAbskr 48, L5 XA FexO, H ¥ x<1,
BT mik. BRINA TS T EALET THIE, LT AN T L AR
%~ (Fischeretal,2010). #tsh, HTHARE T EZTRFTHEMNLE, NS
TN 89 AT RAC T BB AL E - FAE A, B L7 4R 154 A i A E 8 5
Au. 48T FHARA KRG EFAF R . FAABRETRARET TRET
FHART, 785 G SIBIRGIEA R B R BT AN, EREREN T
FAFAE L IR EAZ £ X T & (Fischeretal,,2010). ik, Frkm 6998 m 5 45 249
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BADE IR N F, TAERF RH R IT6 8. JEAH. &k FEF %4 (Nadoll

and Mauk, 2011),

e Gty WL BN T 4A R SR SRR TR IR F Y, R — s LI E 7
BT BT ¥ RGP (Darkenand Gurry, 1945), uoh, AFET, &
By AR LBES T 5T0°C o F e 2448, ™ HRBEAKT 570°C 0F, H 4k
oK AR, % Fe;04 #v Fe (Darkenand Gurry, 1945)., 5 B /2% JE3R3E
b G4k (FexO) #9ma x 24 0.88 325 0.95 8 &4k, x 49 BLAK RAE IR
& T %% (Darkenand Gurry, 1945), £ 5B T, H 45 EEANRSTCE AHLE
MR ER G A AL M) (L7 s R), HFEFTH4T TRFHRGINMEHFRE

% & (Fender and Riley, 1969),

BFERRYT KA ERERRBRABT R, LSHTHTHELE T4
BB H) 60%. BEGKH B T MUY RY L HWNFT LY, LT LEE F &
B ORBA RSP I . BEfELE L. R, AR FTERANEZAR
o, BEARA B9 A Fa LMY RRAE, B T REAT R F 28 89 R A LR R R I Bk 4
AIBLRHFBH RO R GRS T L4228 (Hu et al, 2015; KA 4 5,
2022; MAEARE, 2023). sLSb, EEAH MR K O RIRRIREE F B IF
AR R BAIR BAT T O RIKG T MBS 5 IR R AR, TALA KIRA F 5
AT BBACT St (BB B ARG IRA) RBARYE, @ BT YOLR TR Bk
ARG Hea4a Z4E A (Huetal, 2015). A2 BREHAF 55 W EBHk
JE RV R B AR, BAH P AR ERA B TR R E T BB EFSF

) R Yy ks M FRAL k69 £ 2 T L (Gonzalez-Pérez et al., 2024) .
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A1 $EeXeREE (a) (BRELSF, 2017 148); FHEMKT M H K

545 a4 B (b) (FFJinetal., 2015 &%),

Fig. 1 Geological sketch map of the Luxi area (a) (modified according to Zhang et al.,
2017); Distribution map of ore-forming rock masses and iron deposits in the Jinling

iron mine, Luxi (b) (modified according to Jin et al., 2015).
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Fig. 2 Geological sketch of the Jinling skarn iron mine in Zibo (a) (modified

according to Zhang et al., 2017); Sectional view of the Zhaokou iron mine in Zibo (b).
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B TR FAL>52%, thEA 2k, H B R WA R R B KR
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B 3 SRy AT & FARN. (a) RERY E; (b) FHFRT B

Fig. 3 Hand specimen photos of typical ores from the Jinling deposit in Zibo. (a)

Disseminated ore; (b) Banded ore.

3. B R KA T %

ARRAT T4 @ RAERLGHERA 2%T RE 0 FELHKT 45 A-
250m #98E Po Bidif 8B FEAR R, RIUEA R AN G @ TR B BRATIE

e R B R Vs S

Fritdreg s A A A At w5 (SEM) #AT7ER, AL R &7 Pt Eit4T
SEM #|3X,.. @]XAL % # Hitachi SU8220, XTI Ak W& % 5kV F2 10 kV, A

A8 EALEDS) A A XA 89 L& 42 (Liuetal, 2021),

FrA R SEM it 28 @ BAR B RE B T REA (FIB) #ATH A, #H 7%
A U-cut o TEHANATH: (1) WARPLRIP E, BAEBIFRSE TR
PLAR 10 um <2 um x 1 um 89 PtARAP & (2) 4548, Bp e PtARIP R 69 B 4248
73R E~1S ym 897 75 (3) U-cut, Bpxt i i @47 U B, &R JR3FAa—
SmA AW, MR —RB T30, 4) BRR, PERETRARIKT, L8
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BEMERAEZG—RG, R Pt EFER N R TIFEFE, RS0 E
H % —im, BERITRMRIMRT, —EFH; 5) B8, ABIHEREG, 4
M B AP S, BRETIRA R HBOHRIMRT, 5ARM LETa0 g

ek, WARPL HFER HRAN EMETREFE, KER 50 RPN F EE—
W, BIFMAIMRT, TRE R S, (6) REKEEFR, BraA 30
kV Aoig wE G B F R EEH BEE 150 nm A4, FFAA S KV heig b E 5T L F

P g E 50~70 nm £ &

PN RT HF R LS F 284 (TEM) F XA, TEM 4 FEI
Tecnai G2 F20 % X4t & AT .50, ©FR A A ©F, ik w)E 200 kV, MRk
# X, TEM. SAED. HRTEM, #H& ki k4&4k 100 742, STEM 230 7 4%;. 54 9%
£, Ko 9%, STEM-HAADF 4% %4 020, 0.102 #= 0.17 nm; B4& EDS. 12
R W Fe B AT WAL A P HIMAT I (T N) A R 8] ko

4. pAreER

TG LERT Z0 TRGT P, 0K S ZABGILTK, bl = AH,
B, ~AHF (B4, 5a-¢c), KM 10um F| 50 um R4, SEM-EDS 4 £ k&
B4k s £ %d Fe fo O AR, o745 PR = C (k1), FELFHHM

(BSE) B4 (B 5a-c) % SEM-EDS ¥z &% 122 2 (B 6c. 6d) L& EK

T VY T
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4 GBI BT AT T B 6

FHRIMBR (RH A, ab)o

Microscopic photos (reflected light) of typical ores from the Jinling deposit in Zibo.

& 1 & pn BskH P O ERSEM ¥ 22 o0& R

Table 1 SEM semi quantitative analysis results of inclusions in magnetite from

Jinling iron mine

LE (at%)
B o LR (a
0] Fe C Cr
TR 509 49.1
& 5a
Wik 753 20.8 3.9
TN 497 49.6 0.7
Kl 5b
Wi 61.0 39.0
TR 48.1 506 1.3
K 5¢
WHRE™ 49.6 36.6 13.8
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BS5 M aasksy y or 4 SEM B. (a-c) 74ks @34k SEM 2 HE; (d)
AR 5k A SEM B, B b 4@ & FIB B4 5. Mag: B4y ;
Py: 47 ; Wu: 45,

Fig.5 SEM images of ore minerals from the Zhaokou iron mine in Zibo. (a-c) SEM

micrographs of wiistite inclusions; (d) SEM image showing the symbiosis of

magnetite and pyrite. The red line in Fig. b indicates the sampling point for FIB. Mag:

magnetite; Py: pyrite; Wu: wiistite.

B 6 F4ks 0 EIKDhA SEM-EDS £ 424 28, (ab) F4s o EIKALKSE
R E; (c) Z4F @K O AFH S % SEM-EDS 2% R; (d) 7475 &k

ik Fe %4 % SEM-EDS & 424 2.,

Fig.6 Micrographs and SEM-EDS line scan results of wiistite inclusions. (a-b) Images
12



of wiistite inclusions and line scan locations; (c) SEM-EDS line scan results of O
element content in wiistite inclusions; (d) SEM-EDS line scan results of Fe element

content in wustite inclusions.

BEARBRRET, &4 2T 2m4sr (HAADF-STEM) B4 (A 7a). TEM-
EDS (B 7b). &4 #i&4t w45 @ 1% (HRTEM) W% it K474+ (SAED) B4 (B
8) AR B &L FARCLIE T S Ao b4k AR . 4k A5 T FIB 0 )7 69 237 ( B Ta),
SAED #7134k 5 69 St 1A 3E 4 4.87T A #2421 A (1 8a). it 5474 PDF
Fhabr, XA RIES s (003) Fo (012) @ 4. HRTEM E577%
Y 548 LHAAT ARG GRSk O RARZ N A — B8 A& TRy, JF LR A

RN RIS

-
>
B
R

V\n " \;‘
'\ 1 M
f\"n.,.'hl' ‘ ¥ M . //.‘, w ‘ ‘lf | Fn\ l\l ) K‘r‘{‘v" ' l

|

Y

B 7 Feky @ EREH B4 S o P& TEM-EDS 428, (a) 7 4k# HAADF -
STEM H, B+a&ALaiid; (b) 744 @ F 4K TEM-EDS &K% R A,
Mag: #4445 ; Wu: 47
Fig. 7 High-resolution transmission electron microscopy and TEM-EDS line scan

images of wiistite inclusions. (a) HAADF — STEM image of wiistite, where the white

line indicates the scanning position; (b) Line scan result image of wiistite inclusions

by TEM-EDS. Mag: magnetite; Wu: wiistite.
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FEkA @ FARL T FIB 41 7 849438 (B 7b), SAED 9147t Bh4RA 49 b 4%
RIBEAH 494 A #2437 A (B 8c). @it 5474 PDF & ) xdpb, Xk 4% 36 5
#EgRA (1-1-1) F= (200) & @&

2 TR MR R EE R SAED A% 8] B U F 5 b v R0 EE

Table 2. Indexed SAED d-spacing values for wiistite and magnetite shown in Fig. 8.
pi i (hkD e TR B A TRk bR WA b AR

(003) 487 A 4.96 A
(012) 421 A 429 A
(1-1-1) 4.94 A 4.84 A
(200) 437 A 419 A

B 8 H4F REST S MR ERMTHE. (a) 7475 5998 ; (b) 745

REATHE; (¢) Bmasr 54 #E; (b) #e4sm 2 XA7448.

Fig. 8 High-resolution images and selected area electron diffraction (SAED) patterns
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of wiistite and magnetite. (a) High-resolution image of wiistite; (b) SAED pattern of

wiistite; (c) High-resolution image of magnetite; (d) SAED pattern of magnetite.

5. 3t

51 47 & FEARRE

BREGT RARIRER PO BAT BT EH FF 06 EAR (Gonzilez-
Pérez et al., 2024), iX 6, FARGG KNy T BRI R E 18 5T ARG £ Fro iR
RV, BRF P EiRd (1) @B EZESs B, (2) @B Eaes 5 ek
A, Riemameks Wik, (3) 18 a4y IKFF 4, & FRA R KR4
uyy (4) 18 LEGH AR KT W5 ) B ko Hka TSR BT Y
B RERRKFAK, SF ARG WL HERRT M E ST . ERRIIRT, T4
FORRSZZAH. BHARSNAE, TR LIS H TGS T JFH,
1R & FeO-Fe 03-TiOx Z Ak A AR #731 (Taylor, 1964), #i4k#s (FesOs) 57
%5 (Fe,0) MMARTER, —HAEXNF EREW RELE EK,, Bk
YR W BT B IET R RIAE, 5 TR MY R & KL £ 25
B S Em oA, SRR INE A, Bk, 745 R KR EL5m 28
R EE ST R o SR ERART B F BT IEMR ZIL BB R RS
K> 27 (Gonzalez-Pérez et al., 2024), HE 5 L F R G R G M9 LE IR K%
V¥ AR T 74F QAR AR-FE (B 5), HRTEM B _EA& L IE R E
(A 8), H5XREAIFIENF. L, BMNAATHT OERER 2T T5 £

FESKA, 45 T AR Ja WG E AR HH IR o

HRER 4T HRT &iE (>570°C, B 9a, Hoffmann, 1959). & &.i& &
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#9335 (Nadoll and Mauk, 2011), & B4R LA 3 & 09 A& & (logfO2=FMQ
~FMQ+2.3, Jinetal,2015; KA 2021), Hk, H4F KT KT L% &
IR #y # FAZ . Nadoll and Mauk (2011) #§ & 54k T8 4 58 (>570°C) =
B GER E HOGRORAR P 9 -0 5 AR LA 45 SR, B S B ATIR A 2k s R P
B LRI AT & iE KB REACR T . Z R RARFE TR AR T
BAHT WP AL (1) SEIRE B F B4 RF T4 65428 RAK, - L4
FAR LAY — B AT 541 °C-562°C, %5 35| 600°Cl LAB 43— (&F 2,

2017; FRISF4, 2022); (2) &% B+ 548 FH K 7 49 Ca-Fe-Si-O #8 %5
MR, I EE BB ZTLS T BN REARLHE T 552 E 6 FTH%
BT R, FHZREF &85 TR ARAZRERKR (£2FE,

2017) . AF L& FAH, 2% B FEFTRTOTRT CEIKEHTEHH R

(>570 °C) MRAILBE RN T, TG I ARG B I IR A 2 4o

[» H||
1300} | by

|
[I-Fe

1100 }
1y

900 }

I'(C)
-
i.ngﬂb

145 4
7 BRA
100}

570 % 4
S00

00 4

4 24 26 Fe O 150 200 250 300 350 400 450 500

FeO 23 2
1'¢°C)

(]

B9 (a) 1 ARAEZRT Fe-O 4k 24K (3% Hoffman, 1959 4% ; (b) 1 A~K

AN 10 ANAKREEA 100 M REE T 245 (FeCOs) #9488 2 K3k (I
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Thomas-Keprta, 2009 4 2) o

Fig. 9 (a) Phase diagram of the Fe-O system at 1 atmosphere (modified after
Hoffman, 1959); (b) Stability fields of siderite (FeCOs) at 1, 10, and 100 atmospheres
(modified after Thomas-Keprta, 2009).

SEM F= TEM #) 547 25 RARK A LR 747 HSatskr 24, AL R4
f£ % E 7% Jb3f Coeur d’Alene 49 Ag-Pb-Zn & F .7 4 3. (Nadoll and Mauk , 2011) .

ZILZTT W TR SRR R GRS Fe B REBRE, e R E X (1) P
4FeO = Fe304 + Fe° (1)

w (1) XTRAA S, R AL REKY R TR B ARKNT R, @mAA
BRAE BB T IE R A Do B BEBANVIAA T8 F HaSA A ILZ TR T4k

B0 18 T T Ak o

% 4k 5 T VAR B 5 MR PR T 4k Ao 4k #~ (Dubrawski, 1991), Bpde BE X,

(2) #= (3) P
FeCOs3 = FeO + CO» (2)
3FeCO3 = Fe304 + CO + 2CO» (3)

% BN B AR U T 4k s 5 aisk g 2 4693 % (Nadoll and Mauk, 2011),
W T R 0948 205 B R A 1T 350°C(H 9b) , dn 7 44 6944 ZI0% B AKX 570 °C,

At i (>570°C) #ORAIFILT, RRKF 20 MW T 4k Aot sks, #Ea

TR Ty Sk Fe bk i B A I Fo BINBRT T RILE Sk, IRTR AR M A T
B Foa AR o WO, BT ekH AR Y E8 C Ak, R A RDLBRBRAE A A



A GGIEIE . B b, RATIAA %4k 5 P 69 4k 6 FARKA T Ak % & 48 BRI

R o

52 F4kH L EARNT RTE & X

52.1 fm A AR EGE R TAL ATk

Jo BT TR, b BAKE Bk LR 5 (logfO2=FMQ-FMQ+23), %
kA 69 IR B -2 89 5 R AOR G LB K. 2T £ (2017) a4 B ME L
Z AT h A0 B AR AR AKBE A T00°C £ 4, F4ka 0948 28 JE R A& A 570°C,
B b, Rk 0 AR R SR L% A 570 °C-700 °C. 3% 77 45" Ae i 43 -
A A43 8, £ 570 °C-700 °CiXANE E L E M Ak & (logf02) #54 FMQ-2.5 —
FMQ-4 (Andersonetal., 1995), B 4K T &% B0 BAR . £ %7 T RJE K
TR BT S R, XA RA RO AR Rigst s (BUE, 2015). 4 BFf
R, T kA ARIF IR T 2B F B A A NS AR A B AR B K AR A T
RRAT RN B 2 R A E R B RAR G IR AR, AR R R R,
R AMKEGR RIS AR T RE T W FIE

522 B FaMeks b Fe uik T BT EHUH 69355

BB T AR EGR R MR A9 R AV A 2R T AR AR (1)
& Cliftikeg s i5de (2) TR, SwmikA, BF 5 A4y 6950 ms
HORR T 2 $ 6954 (Lietal,,2010), R4, KILEF (2022) @it FHiaika
EROGFNFE R ZA R EEN SRR T A4 T FHAREIZ A 2R
K, HFAFIRA AR & Efe S AR B (2015) AREHE F &
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k5 R I R 8B kB B & CUBr Al AR = T A T4 KOk
A 3B s AR, RIAE, Z8E R B 5B RT B R BEGERAKRTHE Cl

BERE—, BWTiZWEEF a8y TR FARRE 226 8%, Jin et al.
(2017) ZNEG /R B F 547 PR B R ERRBAG ARG, XA AN S
AEAHP R FeO 2 £ 7, MR £Z5 20 T 5 RELENT Cl. § Fe Rk
B Em TR, AT, 7 ClIAKRES REEH BB R A% 8T B A
LiREF. THBAREN, Aok 5 Cl B ELSHT, T ZUIIHIEL
Y (dw Fe CI" #=FeCl) #9% XA #ok ¥ it4 (Kwaketal, 1986). H b, M4
FHi& (>570°C). % Cl #keg s, Fer ot NF| Hok b, #tm A0 #0k
HREE. HiE. § Cl HogLAERE EF6 Fe’', EH0R T Fe 2294

e, FIEECHART TR 69 R

WOl G R E R kA 69 @RS R T T RY FHAARA A T s
YR (&FF, 2017; RIFF, 2022), SRR AL R (1) HAkd
8 B AR, de HoO v CO2 F K20 BL B HORIRF , 2w if 3 R0k 69 58 E
BeAk (A7 4, 2009); (2) ik AERAGRG R EET RS, H—FTRS

Cl-Fe % 546908 71, LWIHEART Bk 69 FGE B

Tk 0 b LA 2k m T 6 R R TR B A =Mk (Fe') B X
Bl BERXMFILT, KEBREY O REZ/F Mk (Fe*) oA =H
4 (Fe**) (Wenetal.,2017), Eugsterand Chou (1979) 327K (H.0) &= 469
£ (02) TRE Z LA A F R , IF i e F B AR T A 090 . K M, Takagi
and Tsukimura (1997) 54, Fd KA 246 DA (H) RAEEMRARR F A 2L
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Bk, AN TR RRALHF EEFR T, Bk, &5 % Leiud AmEs F

BRI HIRF G T RS 0 R A2,

xb T A gk A 6 - B AR BGR B RA BOR BTN TR 69 B B E HROR 6
MEBANAA T EZRBRBANFTELE (REBWE) PRBKR LGN FEHG, F

BARNRNE FERBT KR Z 5055 ENARLBEI TR EMIKR, ZHK

bul}

9% L4k a4t b T4F 5 BRI EHEZ T (Kieetal,, 2015), Fl 4%,

ST ENRT TIREESH TREEERAYRERLTAW, f 2 EKRLKR
EERBRAE_ERARSEARZ NN B R BT, S RAILELA ZFHNE8 2
B RoiX —ILF R, KRB ERBKYT 5 R LA P AL 2] T X484 A o b,

EgL (1982) 169 &M ska b RACH AR L F ) BA Fw &6 89S 14 (>
10%0) , 48 T~ Z X F 5 E A A VERARET KK (R, 1986; Xieetal,
2015; Zhuetal, 2015; Wenetal., 2017), E b, AT %8 F B8R 5 RH &

RABAZAL T4 F

m]w

B R EREN AR ELURGT AY L EF S TR
B RIS 2 20 R 09 BRAC 4 3K ) ANEE , IERH Z M R 69 F 2 B P a9 LER 2 (4w CaSO0s)

MNT BRA H R

R4 CaSOgy 2 467K F 09 75 i 2 84k (Morey and Hesselgesser, 1951), 4= #
AP NaCl 228938 e 2 R E 17555 )8 T CaSO4 #95#% £ (Newton and
Manning, 2005), B st, 2%4k5 -0 69 A FURT LLE AR % 69 CaSOs  (Wen
etal,2017), X LB & AA & R, Tl B4 & T4 300-500 °C 498 B 4
P TRAEFZR B R, FFhkR B LK, BARE 4 (4) Xprw (GFILHE
10a) :
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12Fe?" + S04% + 12H,0 = 4Fe304 + S* + 24H" (4)

ARAER L (4), FRERL IR I NTALS & TR e B &, FIFLA S TRk
VOGRRAR T, AR BRI IE 0 B BT L2 AL 69 B 3L (Wen et al., 2017,
B 10b), iX5auh4ks & a4y SR EAFOIE—3 (B 5d). druFd,
FEET R A I NAR SRR RREN T ER A, FFAEBKT 0 KT R e
miEid A TR

I"c)
100 MM 100 600 K00 1INK

Log(/H./TH.O)
!
+
3
" >
= |
.-,I
T NS
= A S
=5/
S
i, —>
-’
-
o
+— T

R

o = fa Fel)

30 28 26 24 2220 18 16 14121008 f >
1000/ T(K) ;

A 10 (a) FeS-H.0-CO»-CHaiiitktk % RH-1000/T A48 & (3% Einaudi et al., 2003
Fa Wen et al., 2017 14-72) ; (b) Fe-O-S 4k & f& fO.-fS>-T & 18 #9408 B (3 Hall,

1986 15-%)

Fig. 10 (a) Ru vs. 1000/T diagram showing the phase boundaries in the FeS-H>O-
CO;-CHy4 fluid system (modified from Einaudi et al., 2003 and Wen et al., 2017); (b)
Schematic phase diagram for the system Fe-O-S in fO>-fS>-T space (redrawn after
Hall, 1986).

KR AL R TALH) Fr 4,5 7T AT AR T & i IKJE IREBGR B IR T RAE T —

N, VB INA TTRA A BT B T AL R PL X AT AR 09 TR B, 12 B L 5
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SkAFAA T AR By AR B BIBS, F2kF 69 8 BLALIE L T IRAR S AR A An B 28 B 5T
R RARG BN RN F R EHT O EREAEXRTZNER. A, &

BV 5 w4k ARAL BT M AT oA BT AT R

(1) A F ek ARt %, AlAafess (SEM). BE S
FRHEAK (FIB) Ri&EH w4 (TEM) Fikstmss o) e FAREAT T #5m0
HFMFERR, BT PEINARIATRK TS LFER, LRERAEL F45

(003). (012) dhdww&H5H 4 £ 4,

(2) 747 O ERERT SR (>570°C) . &8 E (logfO.=FMQ-2.5
~FMQ-4) 88 RHBINIE, R EABHT KM= WA Mk, BF T R
FaE S A TG Cl Z2RAKREELS BB FEIKRELE, TRy HLE
REF B BB A I NIRRT T BAL B AeBRIE L, JHE Fet BACI IR A mh 4k H T 4E
REARAC 4 3 4

3) 747 THRT SRR IKEEERRABRR G, AT BT R
B R B e T Rk R AR R T AT M FIEE 5 HAA

Bift: AR HEREALE L HFR/AK VAR RB GRS, A5 S
Wz e JR AR PN 8] Hg A B IN B A . AR S R AR 69 AR B, RSP AT

MHARE (M) AR S AR & B0 TR B LI

»
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