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Abstract: Crystal-rich fluid inclusions serve as a crucial carrier in the evolution of pegmatitic melts-fluids, pro-
viding the most direct evidence for unraveling the origin, migration, phase transitions, and associated element
enrichment mechanisms of pegmatitic fluids. The Jing'erquan rare metal deposit is a typical granite-pegmatite
type lithium-beryllium deposit in the East Tianshan, western Central Asian Orogenic Belt. However, the source
and evolutionary characteristics of its ore-forming fluids remain unclear. This study conducted detailed petro-
graphic observations, along with laser Raman spectroscopy, microthermometry, gas chromatography, and ion
chromatography analyses on fluid inclusions from pegmatites in this deposit. The results indicate that the fluid
inclusions at Jing'erquan are diverse in type. They are generally characterized by moderate-low temperatures
(mainly ranging from 240 “C to 380 “C) and salinities (predominantly between 1.0 wt% NaCl,,, and 5.5 wt% Na-
Cl.,), as well as low densities (0.5~0.9 g/cm3). The fluid is rich in CO,, H,0, and N,, with minor amounts of
C,H, and CH,, and is relatively enriched in F, CI', and alkali metal cations. This study proposes that the ore-
forming fluids for the Jing'erquan Li-Be deposit were primarily magmatic in origin, resulting from the high frac-
tional crystallization of granitic magma in a relatively closed environment. Two distinct pegmatite veins, domi-
nated by spodumene and beryl, respectively, were formed during different stages of granitic magma differentia-
tion. During the mineralization process, the fluid properties transitioned from moderate-low temperature-low
salinity-low density to low temperature-moderate-low salinity-low density. The primary reason for this shift is
that CO, gradually reached saturation and separated from the ore-forming fluid, as the temperature, pressure, and
solubility of CO, and NaCl-H,O decreased. In this process, CO, acted as an important carrier, facilitating the
transportation and enrichment of lithium. Furthermore, the relative enrichment of F, Cl, and alkali metal
cations played a significant role. Specifically, F was conducive to the formation of complexes or compounds
with rare metal cations such as Li" and Be”', aiding their migration and subsequent precipitation and enrichment
to form ore.

Keywords: rare-metal pegmatite; fluid inclusions; ore-forming fluid; Jing'erquan; eastern Tianshan; gas

and ion chromatography
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Fig. 1 (a) Geological sketch map of the Central Asian Orogenic Belt, (b) tectonic sketch map of Chinese Eastern Tianshan
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Simplified geological map of Jing'erquan deposit in eastern Tianshan
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Fig. 4 Typical spodumene and beryl pegmatite hand-specimen from Jing'erquan
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Fig. 5 Photomicrographs of the spodumene, garnet and beryl
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Fig. 8 Microscopic characteristics of fluid inclusions in garnet
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37 2859.28 cm ' RAFAE, S BURL Y H,O FRAF 65 BUH T
)& F HO-NaCl & R (F 11a, E 11b) .

25 kg A T8 O 1k A 28 1R SOME DD i fr
1281.32 cm™' Al 1384.55 cm™' 4 $RAE, J& #141 () H,0
F1 CO, FFAF 15 W AH LA 1 646.32 cm ™', 2907.03 cm
SRR, S BRI H,0 FRAF 6 B I R 8 T H,0-Na-
CI-CO, R & (I 11c, El 11d)
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Fig. 9 Microscopic characteristics of fluid inclusions in beryl

33 mAEGRGSEaIESN

B L IR AE B AT R e AR B RO TR ) A
A RSO BRI 2 5, R BV A (J-1) R
A IIFE CO, H 509.94 pg/g. H,O i 445.83 ug/g. N, N
127.79 pg/g. C,H, y 1.13 pg/g. CH, 4 0.62 pg/g; H %
A (J-2) h AR CO, N 863.35 pg/g, H,O N 317.57
pg/g. N, K 1035.26 pg/g. CH, A 1.37 pg/g. CH, M
0.23 pg/g. CH, N 0.91 pg/g, E& & CO, f1 H,0., %
F /b CH, Fl C,H,(F% 4) .

A (3-3) PR IR CO, hy 593.09 pg/g. H,O
4 238.46 ug/g. N, N 232.46 pg/g. C,H, & 0.21 pg/g.
C,H, 7 0.08 pg/g. CH, 4 0.53 pg/g; ZAE 47 (J-4) H ik
IS CO, M 666.87 ng/g. H,O A 248.50 pg/g. N, N
919.87 pg/g. C,H, }y 0.82 ng/g. C,Hy N 0.09 pg/g. CH,
90.41 pg/g, B & CO, Fl H,O. & 4 /& CH, 1
CH,. CH, (£ 4) .

A A (3-5) i AR 45 CO, 2 539.24 ng/g.
H,0 4 99.97 ug/g. N, &1 113.07 ug/g. C,H, 5 0.45 ug/g.
CH, & 0.25 pg/g, Bk & CO, Ml H,0, & f /&
CH, Fl CH,(£ 4) . DL EAFIE 7R, Bi LS A0 A 7Y
i 25 B ke A B A I R AR CO,L N,

H,0, &% 4 /b CH,. CH, HIiik,
34 REGREBHNE

15 kA1 A R A R A 38— R 215.2~
293.5 °C, FHB o4 22 R 11 35 — Il B 4E TP 7E 240 ~260
C, VIR EE O 252 °C; FhEE N 0.88~3.39 wt.%NaCl,,,
KL B HTE 1.5~2.5 wt.%NaCl,,,, ¥ E8 5 K 1.89
wt.%NaCl,, (% 5, & 12a, [ 12¢ ).

15 K B At A 0 B AR B 1) — R Ty 163.5~
325.5 °C, K- e Ay 35— IR EE £ Th 7E 240 ~260 C,
- 34 96 N 232 °C5 3 N 3.06~7.73 wt.%NaCl,,,
K % $4E HAE 4.5~5.5 wt.%NaCly,, V¥ 3 & N
5.69 wt.%NaCl,,, (% 5, & 12b. & 12f) .

15 Wk A A It A B AR 1 1) — R 2 Ty 176.8~
397.5 C, K 4 4 2 IR 0 ¥ — I B 4R 7E 280~
320 C, FHJRE N 310 C; £ M 0.88~3.06 wt.%NaCl,,,
K Z B4 HIE 1.0~2.0 wt.%NaCly,, “F ) ik 5
1.68 wt.%NaCl,,, (% 5, ¥ 12¢, Kl 12g ).

25 kA A R A B AR 2 — TR S 229.7 ~
419.3 °C, K HB 4 £ 25 K 11 35 — IR B 4E P 7E 360~
380 C, “F¥IE Jy 346 C; £h K 0.35~2.74 wt.%Na-
Clo, KRZHEEFIE 1.5~2.5 wt.%NaCl,,,, F-3EL % K
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Fig. 10 Raman spectra of fluid inclusions in (a, b) beryl and (c, d) garnet from No. 1 vein of Jing'erquan

1.73 wt.%NaCl,,, (% 5, [& 12d, & 12h ).
3.5 mEARGBETFaIESN

AN TE 300 %) i A A - 3 2 R, RO
A-D) EFEHE PR LT Na', K', Mg™, Ca™, filli
25 B350 2 6.59 pg/g. 4.51 png/g. 0.20 pg/g. 0.02 pg/e.
0.22 ng/g; EEHE FAHEF . Cl.NO” . 80,7, ik
ZERLAR5 O 0.46 ng/g. 1.88 ng/g. 0.26 ng/g. 2.43 pg/g.
WA (J-2) FEEBHE FA4S Lit, Na'y K', Mg™, Ca™, il
SR 9.21 pg/g. 0.98 ug/g. 0.87 pg/g. 0.05 ng/g.
0.50 ng/g; EEHE FRHE F . ClI. NO™. SO,”, iz

2E 3528 0.15 pg/g. 1.99 pg/g. 0.16 pg/g. 3.27 nglg,
MR EE LIS Na flF . CI($6).

SEAE A (3-3) FEHE T4 LT, Na', KL Mg™',
Ca’', M3 45 F 43 51 2 0.07 ug/g. 10.28 pg/g. 9.20 pg/g.
0.24 pg/g, 2.32 pg/g; EEAE T F . Cl', NO™,
SO, MK 25 H 43 % 0.51 pg/g. 2.10 pg/g. 0.04 pg/g.
1.17 pg/g. 11.35 pg/g. LA A (J-4) FEHE 1346
Li', Na', K', Mg™", Ca”", i 2% 5 43 il 2 0.10 pg/g.
11.71 pg/g. 18.54 ng/g. 4.72 ng/g. 2.60 pg/g; £ EFHE
FHHEF . CI. NO™, SO, K45 540510 0.63 pg/g.
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Fig. 11 Raman spectra of fluid inclusions in beryl from No. 2 vein of Jing'erquan
F4 BILEREERERERTHSERILHE (g
Tab. 4 Gas chromatography data of fluid inclusion components in Jing'erquan(pg/g)
FE i 4 = J-1_Spd J-2 Spd J-3_Brl J-4 Brl J-5_Grt
W) 4 % B A7 B A7 gHA gH A T a
HURE TR BE (C) 100~ 500 100~ 500 100~ 500 100~ 500 100~ 500
CH, 0.62 0.91 0.53 0.41 0.25
C,H, 1.13 1.37 0.21 0.82 0.45
C,H, - 0.23 0.08 0.09 -
Co, 509.94 863.35 593.09 666.87 539.24
H,0 445.83 317.57 238.46 248.50 99.97
0, 129.89 163.11 131.47 198.18 213.65
N, 127.79 1035.26 232.46 919.87 1113.07
co - - - - -
Sum 1215.20 2381.80 1196.29 2034.74 1966.63

JEE

“7 TR A5
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Fig. 12 Histogram of homogenization temperature and salinity of fluid inclusions
4.05 pg/g. 0.07 pglg. 0.29 pg/g. 7.46 pg/g, Mk LE 128 pg/g. 731 pg/g; FE B F A6 F . Cl, NO™,
Na', K'FIF ., Cl'. SO, (% 6), SO, MK 25 B2 %k 1.11 pg/g. 3.25 ug/g. 1.41 pg/g.
AR5 FEMAETAFF L. Na', K. Mg™. 048 pg/g. 3.88 pg/g, MK & Ca™'. Kl F ., ClI',
Ca™, MR 45 54 9] & 1.26 pg/g. 2.28 pg/g. 9.78 ng/g. SO, (#£6).



WAL - JB EHUE A ZR R B8 L AR AL B A e

PR R R A AL S R SR w AR AL 73

x5 RILEREEREBRONER

Tab. 5 Microthermometric table of fluid inclusions in Jing'erquan

% 5 T (G B s E0 Bl—R3E K (C) ¥ —EE(CC) h BF (wt.%NaCl,,)
J19 11 A (40) WAH 2.0~0.5 215.2~293.5 0.88~3.39
J23 kA (40) WA 1.8~0.5 176.8~397.5 0.87~3.06
124 ¥ A (40) WAH 49~1.8 163.5~325.5 3.06~7.72
125 M A (30) TR AH 1.8~0.5 176.8~419.3 0.87~3.06
JE-20 44t A (40) W AH 1.5~0.2 328.2~417.1 0.35~2.57
PEIRA I F RS R T IRA, RUMKREIRL T
4 vhHe A P B FRI3E, RS2 AR 2 1 3 T4 i

4.1 HRERT REREL

Be LR 15 kR AE A A A 2 AR 32 2 S
LR AR S BT AR R TR COo,
i) H,O-NaCl-CO, & & , ¥ — ik B A W 7 i AR (4R
e 280~320 C) . % Eh B (B P 7E 1.0~2.0 wt.%
NaCl,,,) FHEAE o 15 KRR A AR B R 2R R -
WA | V[ A AT AR A 3, T
WiikJE T % & CO, iy H,0-NaCl-CO, 14 %, ¥ — i &
HH 2 B AR I (4 P 7E 240~260 °C) | Th BG4
TR BLAR T 25 (2P AE 4.5~5.5 wt.%NaCl,,,) BRI
1 5 kA PR A - = B A T A AR R
TR PR A AR O 3, B
& J& F H,0-NaCl-CO,-CH, & R, 34— B AH 2 B A%
T (4R T 7E 240~260 C) | IR £ B (4R P AE 1.5~2.5
wt.%NaCl,, ) FIFRFIE (& 13) .

2 5 KGR A A AR R R O R A L A
W~ — AL AR, B AR F & CO, 1) H,0-NaCl-
CO, TR Z, ¥ — I J AR 52 B A AR U (46 P 7 360~
380 °C) ., L (£ P 7E 1.5~2.5 wt.%NaCl,,,) (1 B fiE
(K 13),

R i A 45 LR A AR AT 5 (B 24 %, 2007),

BERGET WEEHE— 20 3CREk — AR A R SR A
R E ALY R IR A R, T R AR
Al 72 o R 32 5 W0, TR R WL ks B, R
AH AR e A A 32 SR AR A TR 555 AR R0 T
P o B LR A 2 A 2 B 20 A #E 0.5~0.9 g/em’
(43 FE P, 28 I LR nT i £ 2R A 52K (< 1.0 g/em’s
Roedder et al., 1976) . %3 JL SR i (A AR pY 2 — iR B
A ER B (K Z 80k 240~380 °C, 1.0~5.5 wt.%NaCl,,)
5 HIEER 86 5 Ik (B 7E 250~350 °C; RERSE, 2019) .
H %K 308 5k (291~365 °C; #9645, 2020) | 509 i
PEPGHR AR (256.9 ~326.5 C; /£ 2%, 2022) i A0 2 1A
JUT 2RI R B RRAE AR L, J8 T A I AR R A A,
B AR Y R O TR . TR, B8 )L SR AE B A i 7
BRI PR B AR 32 R A IR R, SR AR B IR
15 B fb o S AR R

BE L SR AL B 5 A RV IR R s BEAE R
I BAE S O (24622)Ma. (252.9+1.9)Ma(Jh J& A
SIMS U-Pb 4 #% ), 4 & 7+ 19 JE AR 3% 2 (240.9+0.9)
Ma( 5 BH A FLa 18 A 3L A 8 B = B Ar-Ar FEAE
%), (238.040.4)Ma( 5 B 40 A L4 19 2B = B Ar-
Ar FEAES ) | (235.7+0.4)Ma( 5 55 B £ 3 2 1)
ZBE Ar-Ar FEAEIR ) (RB /N4 2023) , BT AKTZ X,

R AT BT AR R L ER S L I A R T

xo BIRREEBRERINBEFREEMNXER (ng/e)

Tab. 6 Ion chromatography test results of fluid inclusion components in Jing'erquan(pg/g)

(8 R AT A 1 (4 I 7E T AR BE RS Ul W, A b o 214 b

WY 2 B K Li' Na’ K’ Mg™ Ca™ F cr NO, Br NO, Nohs
B A J-1 6.59 4.51 0.20 0.02 0.22 0.46 1.88 0.26 - - 2.43

B A -2 9.21 0.98 0.87 0.05 0.50 0.15 1.99 0.16 - - 327
AL A3 0.07 10.28 9.20 0.24 232 0.51 2.10 0.04 - 1.17 11.35
A4 0.10 11.71 18.54 472 2.60 0.63 4.05 0.07 - 0.29 7.46
ARFAals 1.26 2.28 9.78 1.28 7.31 1.11 3.25 1.41 - 0.48 3.88

E:

“=7 ORI IR
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Fig. 13 Scatter plot of homogenization temperature and

salinity of fluid inclusions

A BT N i 27 1 AL T 82 (Liu et al., 2019; Muhtar et
al., 2020; 252758, 2020; X /NEZE, 2023) . B~ BEFE
BB R B R A, R s B A BT
R, KA A S R AR RN, AR R S A A
o EAA WA M A OC R, R B B A .
TEAE R A B = B R A R RS o S,
fidh 2 H = bR A R gL AL R ey . B 16
mm o P BGE 28 5 5 S B B L A I A o I B B
FARIE W B, v 25 3K — OB aa 2 2 R ol b 2 4 B A
& RGN F 4 b i 5 2L — 35 (Cuney et al.,
1992; Raimbault et al., 1995; 1% 2% HE 45, 2023; HI # 5§,
2023) . Fr IR BB LA SO SRR e SR B 5 AT 5 4k
B A5 A 2 1Y) PR BB AT ) e A 8 R AR T iz, G R A
X T B B, KR T B BV T 1S A
fb Tk B TRH - = B | A R A -
H oz Bl AN A — A S Rl o B LR PR A 4
JRT IR 15 A5 fh i TR A RS A -1 = Bl
HEART A A S RS R A e
B A AR B AR S K PR R B 7 )5 2 5
iRy R AR & Pae S L AN 3 SRRk L N X N
AR E N B Y . 2F BT, BELR 1
SN KRN 2 5 S0 A A K38 5 48 5 B R e R A
fn o> S AR O BE LR TR AL BRI 5T I T IR
e R 45 251 N R U TR LM A5 AN T B A i 5 Bk 4 i T
B AR B AARINE S A R, A S A
— IR SR B BT B B 2 5, IR SR SR A
A VAR R AE , T 3 B R B A L %
AR AR o 34— BE 55 8 B 0 B0k DG 56 & fe e
TR AR ) T AR B BE R A IR A O e i HEAT

BRATIE A P 2 4y RS BE S T R, 5 U IR
RO £ 23 O TR AT T B A v T RO A R
A7 DI BE 5 v L FREERCAR . A5 BT RO (5% 2% 5%
2007; KRS, 2021), B85 TE WA [A] (0 PR 45 46 i A
Jik Py 3 2 T R S [ Y AR [ R A T A o
42 FREHEEESENG

i LSRR AL A AR AL R A I TR . SO = o
FAAH 3% B 45 SRR W, Sebt A B i iR JE T e &
CO,. H,0. N,, 8 & A /b CH,. CH, [ H IR . ik
AR R VA 5 AT AR kR TS
i CH,. CH,, & CO,. H,O. N, AR | PR ER B o
R R (E 14) . GH A R4S S B8 1Y I iy, EHFE
AR SE AR LB T 4R (Li et al., 2016) o J8H i 2 H
TRARME IR AR T IR B | AR B AR SRR
HRR R B R A A . BB AE R, s e R
WA 4 S DR () S Ui Rl B 2 R 2 B
PRBG AR, 37 1A 120 00 B AL 2 45 02 A T 2 P e 4
THiA&RNER . &ESUE K ESE, 2019; &
£155,2020) . TEHEILAR, 3 MUK FR ) NaCl-H,0-CO,
T4 7 326 357 18 Ak Sk AF G55 135 46 B 1Y NaCl-H,0-CO, 1& &
1 B 2R, R 45 S B b, B CO, #l Na-
CI-H,0 & 7 1 B F1E 1 i B AR, CO, 328 i35 21 Al
FH5 W AR & A A0 4 2 (Mulja et al., 1996; Thomas et
al., 2006; 11 £, 2022) . X — i Ft 5 B8 LCT AU AF &
YRR R T A A — B, BRI R B AR
eI B R F RRAR R & 2B RIR I, BB (E €O 5
VA2 B, 3R AT AR ER B AR XS T v, dE R E AR A 4
JB 4SR50 9 B9 25 i (London, 1986; Mulja et
al., 1996) .

FEpb i AR, BT TR R Y CO, REME I i I AR
TRV PEIT O HE b ST SO 23 85, 76 & 46 R 45 5 W TR i
7 b H Ok ¥ 5 2 AE  (Lowenstern et al., 2001;
Miiller et al., 2015) . CO, FIFFFEANIR S T iR AR IR
SR 5 R, T 38 2 9% b A pH (R AN T AR
LR FURES, A SRS A mikett, HME
CO, %45 & 4y B PE 70 2 (41 Na, K., Li) B A& 4,
i & BT P T R AR E S S (RS S Y.
W4 &) ML AT iR R E . JE ). pH A
ol SR 4 R R e AR R, X Be 4 A ) K R i
SEHA SR MUE S E £ GUE, 2019; XK EE,
2021) . X —AHLHI7E E NI Z AT &8 AR
F1 BV A5 BE 22 (Thomas et al., 2006; F B £14%, 2020) .
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Fig. 14 Triangular diagram of chromatographic analysis of fluid inclusions (mol/g)

R A TR AR ARG T KE ® CO, 1)
MRS . B AR A R B A A B R R CO,
ol B R A 37 R 2 R (LA B A1 Li,CO,) (R AKHE,
2021), A 4 @A W) 045 5 5 AR R h T A A
F BV, PR £k 21 53 s i A CO, XMV Ar
G WS o S ELA OGS AR IAE FH (R 28, 2022)
PRI, 33 4 e MR 20 43 A AE RS AT A T 2R B 48
b, B N6 R R Al A R SRR A R L
il 55 b J5 7 Ak i A 45 R4 AR (Thomas et al., 2011)

BELRAAT &m0 PRI B T AR B AT 2 o0 <R
GHRHIE. FHMAHMETRENE CO, AR &I
AR CH, 414 (R WD, JEFHE 7R T BRI 1 &
e Ak FE . WK PR CH, AT RE A $E D IR e
TR AR A . @A HILJT IR M 2 AR B R BH,0-C
O,-CH, & Z P 1Y 7] 386 2 1 (CH,+2H,0= CO,+H,) 8 &5

AT 3 AR (5 M T4, 2004) o BT AW R A
ERH A FFE, JUHJE H,0-CO,-CH, = A 3K AR
I, 55 QR IR AL AE e nT i FE rp T BB 5 £ %, CH,
M AEAEFR R B R R IR 8, TR RS0 T, €O, 5
CH, %M 414y 7 5 LiJE i Li(CO,) . Li(HCO;) %
FUEZA Y, I 54 T Li (0B fE AR A4 5%,
2011) o G ERHLHIAAUMPE T #2578 Li 4 i
TR A 3 Aok AR AR A AR S AR RN B E T R A Y 4G
T, 3T R B LR AT e B A6 A 3 v )
P & (2%, 2022; XI7KGE, 2021) .

{EA5 1 B0, HO 1B 8 ™ Ui 4 () L ik A
B i 5 R B L F P R RIS AR . K
R R AICE VAORS BE, DI Sk 35 A 1 B 0 IR e AR
(Nabelek et al., 2010; 1T 55, 2022) . 5% LR i AR 0 221k
AR LI N H,0 BHFAE, A AR () H,0 AU
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TR E B A, 5 Co, Mmmy —ItiE LA R
I R SE 2o AR AR AR S A, A A Al R Y
KHER R . 28 LTk, 55 )L IR A6 5 A6 i s B g IR
14 T R T Ak AAS TRV 5 4R 23 B O 3 2, AL A A
BT Li. Be %A 4 J8 1E 5% A R v i) oo B AR, i
e LA

R L SR AE B e R T PR Y R R 2
e ah dib o S 5 o K I U B B oS s . R
PSR 4 IR AR AN 28 J0 AR A IR A e AR o
] T 78 5% 4% 45 14 b & 4E, London et al.(2002, 2008) A
TR, AL B A B K R e v i 5 A 1 v B R
AR T oA SR R BRI TYE . R A
ST AR A I T B B, AR Rk A
& )E B A . B LR RAS R W AR A
FR o SR, BFEA AR L. Na flF | CL, 4R 4
AWARE Na's KFF, CI, SO, AT AmkE
Ca” \ K F ., Cl', SO,” o X—H5fiEFRM, o Hithk b
HXTEEMF . CIENE 755 L' B $MA 4R
PH 25 18 B 0T ¥ 1 4% & 9 (A [BeF,]* . [LiCl] %5), 1&
PR FE TR 11 Na', KSE08 4 8 PH B+ 5 o e
BURA S A — SRR T A SRR mE. 4
TGS RS BIREE L R, pH HAEA M & AR
P 3E TR AL, A e e MR AR OT & B, AR
A AT A R E A SR T W AER
F KR UTE B 4E

5 %58

(DBEILR 1Sk B 2 5 ik i i e 22 4
RV E, AR R B AR Ok 2 B b 1 240~
380 'C) . PR ER BE (JEH 7E 1.0~5.5 wt.%NaCl,,) . %

B (0.5~0.9 g/em’) (ARAE, WK 2 & & CO,. H,0,

N,, if & 4 /D HE CH,. CH,, Xt &% F . Cl K il 4 )8
FHES o

(2) 58 JL SR S A A RV A A5 i 28 kO 5 00 S Ak
el I 2 3 A AR T B P B85 28 D AS R R B ) 43 S i Ak
PR/

(3) FAE JH it 2 Fh st A BUR A T IR EE |
IRER L | %2 NaCl-H,0-CO, M R 2RI . PR

IR NaCl-H,0 1478 A B0 £ 45 il 19 G it i
FErh, MR A CO, AL 2 R s B8 TUTE 19 OG5
(4) A I — IR o 2 9 Be i L R B B A 4 )

AR B B ER Y, A RO TR IR S A R 2 L
1 Be 2 I 28 7R 5 AR Ui A v vy 2 s 4 ) FE AL o

BOMt: BT LS R A B XIA A% E R
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