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Abstract Pyrite is a common mineral in sediments and sedimentary rocks, and its geochemical
characteristics can clearly indicate the surrounding sedimentary environment. However, the differences in
geochemical characteristics of pyrite and the controlling factors of its formation are still unclear. This study
uses scanning electron microscope and laser ablation inductively coupled plasma mass spectrometry to study
the morphology and in-situ geochemical characteristics of pyrite in different sedimentary environments in
the South China Sea. The results show that the contents of pyrite and §™'S values at site SH-CL38 exhibit a
mirror-image relationship, representing the pyrite formed in a normal marine sedimentary environment,
which is controlled by organoclastic sulfate reduction; The extremely low 8"C value (-45.55%0) of au-
thigenic carbonate particles at site F indicates methane seepage, and the formation of pyrite is related to
sulfate-driven anaerobic oxidation of methane process. There are significant differences in the geochemical
distribution of pyrite micro-areas between the two sites: the contents of Mn, Co, Ni, Mo, and Sb in py-
rite at site SH-CL38 are higher than those at site F, which may be caused by the reducing dissolution of
iron and manganese (hydrogen) oxide. In contrast, the content of Cu, V, As, and Cd in pyrite at site
F is higher than that at site SH-CL38, which may be influenced by organic matter mineralization. The Ca
and Mg content of pyrite particles indicate that, under methane seepage condition at the site F, authigenic
calcite with low Mg and high Ca was preferentially precipitated, resulting in the later precipitated pyrite
having high Mg and low Ca characteristics. The differences in morphology and trace element content of py-
rite in two different sedimentary environments indicate that the mineralogical and geochemical characteris-
tics of pyrite can be used to identify methane seepage.

Key words South China Sea, pyrite, microcrystalline morphology, in-situ analysis, formation
mechanism, laser ablation inductively coupled plasma mass spectrometry
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Fig. 1  Geographical location of site SH-CL38 in Shenhu area

and site F in Southwest Taiwan Basin, South China Sea
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1) A2 AL E A 0. 03% ~0. 36% , 7E 633 em 2k ik 3|
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~42.4%0, 7E 703 cm kb ik B M K AH (—42.4%0 ) ,
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Fig.2 Laser ablation points of pyrite particles at site SH-CL38 of Shenhu area and site F of Southwest Taiwan Basin, South China Sea
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Fig. 3 Lithologic composition, age, pyrite content and sulfur isotope composition at site SH-CL38 of Shenhu area and lithologic

composition and carbon and oxygen isotope values of carbonates of sediments at site F of Southwest Taiwan Basin, South China Sea
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Table 1 Carbon and oxygen isotope values of sediment

carbonates of core ROVS5 at site F of Southwest Taiwan

Basin, South China Sea

. sC 5"%0 . shc, &0
=3 ! ! =3 r ’
/%o /%o /%o /%o

ROV50~1em -1.56 -5.74 || ROV59~10cm -7.50 -3.95
ROV51~2cm -2.20 -6.20 || ROV510~1lcm -6.85 -4.23
ROV52~3em -8.33  -3.69 || ROV511~12cem —13.17 -2.99
ROV53~4cm -3.00 -5.32 || ROV512~13 cm -12.46 -3.40
ROV54~5cm -8.78 -3.69 || ROV513~14cm -7.66 —-4.47
ROV55~6cm -830 -3.88 || ROV514~15cm -8.39 -4.34
ROV56~7cm -9.04 -3.81 || ROV515~16cm -7.26 -4.56
ROV57~8cm -—6.13  -4.24 | ROV516~17 cm —8.12 -4.38

ROV58~9cm -9.10 -3.66 A -7.52 -4.27

4.3 EHEPW ALY Y EHE
4.3.1 SH-CL38 ik {i

PR BT T TOAR W b BBk Y JE S R AE 4
K APR, it Bk R SR E2A 2 MIEE:
PeR—E R BBk FIBCIR Bk, Horp BeR—E R
BRI 28 BmR—ERERY KEA—, R4
K 300~600 pm, 5 25~50 pm, #HEEH [ SEM %

®2 BMBEAEEAM F I QY0 S0 YL
HRERMCEE

Table 2 Carbon and oxygen isotope values of biocarbonate of

core QYOI at site I of Southwest Taiwan Basin, South China Sea

o s, 80, o s8¢, 80,

/%o /%o /%o /%o

QY01 0~2cm 1.63  -1.79 || QYOI 10~12em  2.43  -1.78
QY0l 2~4cm  1.77  -1.72 || QYOI 12~14 ecm  2.11  -2.03
QY0l 4~6cm 1.95  -1.96 || QYOl 14~16 cm  2.26 —1.84
QY01 6~8cm 1.78  -3.29 || QYOI 16~18 em  2.15 -1.88
QYOI 8~10cm 1.84 -1.95 S H{E 2.00 -2.03

WLER S RN & S, AT R BBk 32 B i A
IR (18] 5-A, 5-B) F/\ i fA# gk (181 5-
C) A, FERPRE R th o\ T AR A R (18 S5 -
D).
4.3.2 F ihfr

RO BT T DU b BT (9 T 350 45 Ak A
K6, ixulifi R SR E2A 3 MBS
AR BRAUR KL, AR B8k a™ o o #RAR
B — B 50~ 100 pm, 58 10~ 30 pm; BROR 2
B HAR R 2 50 wmo ARG SEM WLEEH T, BBk
N SR UN RS 3N K /R A2 I 2 VNl T AN
AR R (] 7T-A, 7-B) . PAASRERIR 48 0]
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Fig. 4  Morphology of pyrite particles under stereoscopic microscope at site SH-CL38 of Shenhu area, South China Sea
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Fig. 5 Microcrystalline morphology of pyrite particles under scanning electron microscope

at site SH-CL38 of Shenhu area, South China Sea
K 35 wm, | BECT A /T AR Gl A 4 (TR
7-C. 7-D).,
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&
7

SCAN
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Fig. 6 Morphology of pyrite particles under stereoscopic microscope at site F of Southwest Taiwan Basin, South China Sea
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Fig. 7 Microcrystalline morphology of pyrite particles under scanning electron microscope

at site I of Southwest Taiwan Basin, South China Sea
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Fig. 8 Scatter plot of in-situ trace element content of pyrite at site SH-CL38 of Shenhu area and site F
of Southwest Taiwan Basin, South China Sea
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Fig. 9 Box diagram of in-situ trace element content of pyrite at site SH-CL38 of Shenhu area and site F

of Southwest Taiwan Basin, South China Sea
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Fig. 10 Changes in in-situ trace element content from the center

to the edge of pyrite particles related to methane seepage at site F

of Southwest Taiwan Basin, South China Sea

5 itig

5.1 SH-CL38 70 F i i # 8k & B B4R it

SH-CL38 F1 F 3 {7 i) 5 Bk 4 4B J& T U0 AL 2 o
R, S IJCK (Feng and Chen, 2015; F K
&5 2019; Diet al.,, 2020; BEMES:E, 2021; WP}
PEAE, 2022) o UIRRBUEEEROT AL AE 2 FhRAL. —Fp
Je AR R KA O B [R) AR SR, ) — Pl AE
DU W L B oK R I BB s BB (R B,
2007; Berner et al., 2013) . AL KL KK
EE AN (Youet al., 2005) , APF5E SH-CL38
F 3l 67 1) 38k 4 5 B I R Ay T R sl ST T R A5
(B s | 7), #JE T 1EI0Y FLEBE K T IE i)
A B R

5.1.1 SH-CL38 i # & B E Rt

PR R AR S B KGR ATEAR I Z T
150m ) i & A4 A 55 (%68 K5, 2007),
SH-CL38ufi i 5 I 8 m 247, FFWA HEMBIKE
WkE X, HEESIEFEEMEGENRT X, B3R
HBe B MR B8 M0 8 2 p W B 4RSS, Bk &
5 H & (Borowski et al., 2013; Lin et al., 2016,
2022; #EESE, 2020; Liu et al., 2020), WEH &
T 8™S (H A B 56 F th 3 A 0k (0 35 A 28 1T R O
B, KUk, SH-CL38 ub{i s £k /& 7E IE # Ui
BRI, EEZ OSRAEMMHLA .
5.1.2 F i sy B E R

TEAEH AT S o, AR 05 o e A 5 A
Wk IR 2 TR DURR W) rh Bk R R 1) R R . T
IR P W e B IR, % & B8 CIE M E 2k
mmRER (BRI, 2009) . ABFFAE 2~3 cm Al
8~9 em JZ {7 HhIE A [ A B R £h UL A - 248 C A
-41.32%0, KAWL, B T HAW)Z A TGk
Pk B AR R UKL, T AAHE 78 A T DA 4
FFNA LA R B R A, PRI AT DAAG S B AR R R
ey AR (RS, 2009)

SFHERAFMT AR (ilBERSE, 2009) .

8"C,=(m 8"°C,+n 8"C,)/(m+n) ,
(m+n=1, m>0, n>0) (3)

A, 8°C, TR Bk IR L B [ A R A5 67C, ML
By b A Wi R B R 0L A5 87°C, MU H
AR R ARG [ L R AB 5 m. n 4300 R DORR ) v A= e
TR R AN B 25 BRI R 76 DU B R kv T o5 1) 2048

H1 T ROVS 5.0 A QY01 5t [f] 4k F F il i,
2 A AR AR T (B 1) H KA (4018
1153.5m fl 1154 m) , FHMABFIZEH T ROVS &
O WU ER Wk R R Bk [ 67 R A A QYO 5 i A=)
B PR h B [A] 3 3R (B R TH3E ROVS &0/ B A= Bk iR £
e [0 AR o A B 91 35 A W Btk IR 66 ke [R) o7 251K
1.99%0, Prditbfmlky 0.8, MR (3) prek A4
i R 6 3k [m) v R B 4R 2 3 TR o

Ry 2 3051, Fulifii ROVS &0 B A RER &k
i ) 437 22 {905 P A =73, 81%0 ~ —15. 75%0, V-4 1k i)
FLRAE R —45. 55%0, F A W] 6700 19 FRAE . PRt
AT F i A H BB, 488 T 1% L
BRI 1% B e T S 3 SD-AOM ¢,
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Table 3 Carbon isotope values of authigenic carbonate of core

ROVS5 at site F of Southwest Taiwan Basin, South China Sea

x4 BiEWINEE SH-CL38 B B ST MEBTE
SEEXESN
Table 4 Correlation analysis of trace elements content in

pyrite at site SH-CL38 of Shenhu area, South China Sea

=E A 8"C, /%o =X0A 8C /%o S Co Ni As Mo Sh cd Ti
ROV50~1 cm -15.75 ROV59~10 cm -45.46 Co 1
ROV5 1~2 cm -18.95 ROV5 10~11 cm -42.21 Ni  0.879* 1
ROV52~3 cm -49.60 ROV5 11~12 cm -73.81 As 0.226  0.340° 1
ROV53~4 cm -22.73 ROV512~13 cm -70.28 Mo  0.303% 0.500"* -0.319* 1
ROV54~5 cm -51.88 ROV5 13~ 14 cm -46.24 Sb 0.533* 0.380** 0.490"* -0.315" 1
ROV5 5~6 cm -48.46 ROV5 14~15 cm -49.89 cd 0.090 0.212  0.046 0.169 0.026 1
ROV5 6~7 cm -53.14 ROV5 15~16 cm -44.24 Ti -0.126 -0.232 -0.087 -0.287* 0.190 -0.158 1
ROV5 7~8 cm -38.61 ROV516~17 cm -48.57 I T L —
ROV5 8~9 cm -53.48 SF-H) -45.55 () KPR,

52 AEARRERERY RUMXME
TTRMIK ZFFENIEH E &

5.2.1 BEIRFEE Y R R0

TiJg TIEtEoo®, MERAEMEMN P ERE,
ARG ME AR BURT B PEA 5 4, T AR S Bl VA58 i 4
SrifERs (XITHA 4, 2010) , XF SH-CL38 il F ufj
PLE R B it & (Co. Ni, As, Mo, Sbh, Cd
MTi) FEATHRE S (K 4, £S5), 4iR/REYTi
5 Co, Ni, As, Mo, Sb il Cd #JM: 455,
e, AT DUHEBR Bl 5 0% T8 20 40 X B R AT S i DT R Y
Wil o

Wb FF P S8 (2022) By B 5E 45 R AT A,
SH-CL38u5 AL AR LA W) f Th/Se 5 Zr/Se & 3 B
WY IEA OGS FR, H o0 A FE T B S 78 Al T I S
TR, Rz Y E T 8 it
L, R B FE R PR B AR s . S
Hh, ZWFFE 6 32 B SH-CL38 3 o7 17T B 40 114 4k 22 X
fb48%% (CIA) (EARZ B ARAIER B m, B
B A X SH-CL38 3 457 T FR 4 14 76 2= 21 W% Tl
BN, ATZAmATE . Kk, SH-CL38 3 24k 0 1Y
Tl TR A AR T W IR TR A AL
5.2.2 BREAREIER

e CE R A, B T R BT AR Hh T
Rym (s LR . RS A Y) il
A, P, W PEA BL YRR 2R A A 1 iR
Jir P 5 A 2 1 T DURR D AL B K b e o 3R i E ok
V5 ( Smrzka et al., 2019; Miao et al., 2022 ),
SD-AOMAFI OSR X it Ju & i 70 A5 AT A B E A

k5 HEATEHAMFHCEGTRETESE
18 KM 53 4
Table 5 Correlation analysis of trace elements content in

pyrite at site F' of Southwest Taiwan Basin, South China Sea

TR Co Ni As Mo Sh Cd Ti

Co 1

Ni 0.719 ™" 1

As 0.209 0.485™ 1

Mo 0.387" 0.466™ 0.168 1

Sb 0.471"" 0.600"" 0.374" 0.231 1

Cd 0.283  0.506"" 0.408 " 0.233 -0.018 1

Ti 0.092 -0.189 -0.232 -0.341" -0.164 0.211 1

T TTASRYELE 0. 00 K (U)W 25 " AR AETE 0. 05
B K b3

R . (1) HEeAR S AEHiE TR, mA bl
& A 2 Mia ot E (Smrzka et al., 2019,
2020) 5 (2) SD-AOM j* A iy 5 fiff 25 4 AL W) Wk 52 1
T OSR, 239 B4k A AL 1Y LI % (Smrzka
et al., 2019, 2020), AL WK 1A G % i
(Banks et al., 2012) , P, —MIN Dy, IE % 1A
T B B BT R i 0 R 3 ORI T A PR
WAL, T BEE R E R BEkT, HE T
R FEOR I T BRA0 E ALY ROV, AN TR A o 4
HUERE R WHEOCR I A — BT, V.
Cu Il Cd 19 & W ALAE 54 HLBCS WA R AR G
P, ENTREBCA PR ELZ G, A MU TR
AL VE B2 FLBE K H ( Breit and Wanty, 1991;
Donat et al., 1994; Morse and Luther Lii, 1999;
Nameroff et al., 2002), 1 As. Co, Ni, Mo Fi Sb
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F BT W A SR A A b, i R AR iR
JELPE 5 A B B AL B 7K TP (Andreae, 1979; Knauer
et al., 1982; Zheng et al., 2000; Belzile et al.,
2001; Peacock and Sherman, 2007) ., Mn fii[n] T LA
Ak () ALY L A TE, EH 58 (5) A
WILAE, 5 () S Wi I vk i i 1 o 72 b
BB R FLBK P (Lin et al., 2022)
5223 AEMRREEGTRUMEBMETES
=XTLE

SH-CL38 i fir B 2k 5 A X T F il {37 38 8 0 ok
Ut, Mn, Co, Ni, Mo I Sb & &4 &, 1fi Cu, V.,
As il Cd & B AR, WHHEI T, Mo, Co, Ni,
Mo FI Sb TR HTE#k i (&) AW w4,
X SE ) 0 D Ve A e I R e LB K TR R TR
4y A ( Knauer et al., 1982; Zheng et al., 2000;
Belzile et al., 2001; Peacock and Sherman, 2007;
Lin et al., 2022) . A58, SH-CL38 ¥l {i 8 &k
B Mn, Co, Ni, Mo 1 Sbh iy & & It F ufi i 2 £ 6"
R, AT RESE B T SH-CL38 3 3 % A 5 Ak T Bk
A—dlERE, REMSEE (2 AP kEid
JEPE VA, TR PLER B R, S BOZXALE Cu, V.,
As fl Cd & BEAHX &K, T SD-AOM # [ OSR
B Z A e ie . Brl, R BB T T
KHEH) SD-AOM = FECEZ M (5) ALY
KA AR R % (Chen et al., 2016) , AT 5 EHH
KWK EZE (Mn, Co, Ni, Mo 1 Sb) H i #) fL
Bk, BEME SR Mn, Co, Ni, Mo FiI Sb % &
IR, R, ABFFEH, F i AL 820" Mn,
Co. Ni, Mo FI Sb ) & f AR LLHAK, X 7T AEJ2
H TR Eh—H 4 ot JEH  ( Sulfate-Methane Transi-
tion Zone, SMTZ) i FREEFZT, REMAIALE
3@ T A AR 8 AL, R EA P g AL
s ClE, (ARIZMEMERE (R) ALWir)R
AN LAY, TA PR AR AT R e S Box A E
Cu, V., As fl Cd S EAMX & WER, Bk, &%
BRA R X SE ST R E R R RETE — e R B AR R
Bl ) BR B A1
5.2.4 HHH CoNifERHEE AsEEWXR

45 SH-CL38 3 i LB h A9 B k8™ (Co/Ni=
0.11) AL, FubfiGUARY) s g i Co/ Ni A5
W, 041 (B 11-A), MO, ARBFFEEH F b
fLR As WA (B 11-B) o As 2B HHEEG

FN B AP R ICER Z — (Zheng et al., 2000)
As 1538 JEU PR 555 vh ool o O sm gk b ey S (- 1)
(Reich and Becker, 2006; F #, 2007); i 7E %
REREE A, As BB ERE™ i Fe (1) (Deditius
et al., 2008) . CIEMI BB As 195 5 K& G 7
A BB P F 2 HAl O ST R IR (De-
ditius et al., 2008) . 7EH LG I KL FEH, Co Al
Ni ¥ 22K E R £ & Fe (Tribovillard et al., 2006;
FIH, 2007), XFEFe 1Y Co 5 Ni & & Z[H]
W AEAE M AE S (Michel et al., 1994) (K 11-C),
HUIERL, 2 As ERE\EHT P S, As5SZ
AW R AHSE (B 11-D), As 5 Co Z[A] N IEAHK
(# 11-E) (Michel et al., 1994; Lin et al., 2022)
2 As WA E B T Y Fe I, T As I Co Z[A]A
XA EARE . EARBIEF, BERE H As &85
Co G REIEMAILR (K 11-F), KILE w0
FEXBEGA A  As FZHMA S, wEE o As 1
BASHRY Fe RA MM ERAEA R ITTER (Co
HMNi) Bl (Linet al., 2022) . #e4h, F oA
By s gk 1 Co/Ni HEm (K 11-A), £
P B Co MR R & T Nio BRI, F
uh LB ERAT R As S R AT Co/ NifH AT REZ 1 T
e I 3145 T 19 SD-AOM s frp, B2 #Y Co L
fQFe A B ERT SR S5, R S B As = EEAR
o

5.3 BT EABTEHNMETRSEXNR
RIMERIETE X

5.3.1 HHRTHERGE

T R e &% SEM SR, & B F ki 4
B T B EBRFR R, B 7T RE S AR T
W B A kX (Sassen et al., 2004; Zhang et al.,
2014) o MG Z BB (BRMESE, 2021) &K,
SH-CL38 ufi i 2 T M iU AR, UUAR M 7 it 1 PR
W T R AT, BT B R R, Pt
SH-CL38 3 v 1Y B kA AR 1] fE 2 78 3% T e S0 340 5 v
S0 7k EAE T B o F o 67 R g BROR 3 Bk
R B U B A A W b2 e TE s (R0 KR AR,
1994), SD-AOM A HI1E i 7R 8 1 B il 1T R/
S R BOR BB
5.3.2 EHRVBHARMRMIKLFETK

R MURLAS [A) 07 1 S 0 3R R BE A8 S e
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Fig. 11  Co/ Ni value of pyrite and its relationship with As content of site SH-CL38 in Shenhu area and site F

in Southwest Taiwan Basin, South China Sea

TP UKL A S AR R A TR B B A I A R o 2 Ak
FEADE N R T B A R . pH H . WA
HVRUA B s A2 25 R 1A, s A RDC R 2t
A BLERET UL BE 7 Bl 5 1) F) 4 RS 1T A B AN ]

H TR 2 B B URLAR /N, TG K 4R i st
FATOCPR I th LA BURLBEAT 2047 o S R R W B Bk
ORI O B S, R JCER Mo, Cu, V., Co,
Ni, Sb Al Cd )35 2 W38 (B 10) o Ui W7
Beom A K R, B A ) Mo, Cu,
V. Co, Ni, Sb il Cd & &t L HAG; i Bl 818k
IR g K, R HAR Y Mo, Cu, V| Co,
Ni, Sb #1 Cd W& EFE o Mn, Co, Nifl Sb FE
KR T Gk A A 03k AL %5 Cu VAT Cd E
SR T AU PC AR o Ul WA AE 2 2k 5 1)
AR RE R, B A A A I B I A A BIL Y
R E RS, S EE D E) Mo, Cu, V. Co,
Ni, Sb il Cd Bl 2 LBk b, 25T 5 Btk A B ER
T M, Cu, V| Co, Ni, Sb #il Cd & &K,
TAE BB o W A R T, R AR SR AL 4 1938 S 1
i A DL R AR AR TR, T S B 2 1Y

Mn, Cu, V. Co., Ni, Sb Fl Cd Bk 2] 4L KK o,
R BOHE A BB A Mn, Cu, V| Co, Ni,
Sb Al Cd & 45 o
5.3.3 EH¥ B CafiMg&E

OSR 74 H,S By [A I ik 23 4 it HCOS (1),
TEV SIG S #E, SD-AOM [ Z KRB LM T K
By HCO, (X 2), S 2 Bl 2658 B2 1 v (Ut
A4, 2022) , [FIEE, HCOS S5ALERAK iy Mg™
Ca” 5 [HES T 45 & ik — 5 T WL A A kIR #E (Peck-
mann et al., 2001; Peckmann and Thiel, 2004), H
ez 5 e h

Ca’" + 2HCO, — CaCO, + CO, + H,0 (4)

AR FEALBK T Ca™ I Mg™ & 1%
B b o ARWTFE LB F w0 SR EHY Ca & i 2K
T SH-CL38 sl i s{kA iy Ca 58 (P 3£ 15 &
12), RWIEB AW, Fuifin Ca & &I
B, AIBES BAEBRIRERT WL A 5. % IR W
WL A AR ERER D) R AR R o RO
PERIE BE T iR . XA M HE s A (Aloisi e al.,
2000; Naehr et al., 2007, 2009 ), Mucci 2%
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Fig. 12 Scatter plot and box plot of Ca and Mg content in pyrite at site SH-CL38 of Shenhu area and site F of

Southwest Taiwan Basin, South China Sea

(1989) & BL, M%) SO L-F Xt 86 Jr figt £1
Mg™ B 22 AR P AR SR B B2 R . FEEA SO BT
LR, WEKULTE S A Mg A REGR R T
34%, RIFESA SOy WIMREE T, Mg il 1 2 i [
SAVER BRI T A . 5 V8RS A TR LB
S SO ¥ E S 25. 00 ~29. 00 mmol/L (B 5% 5%
5 2013), 1 AIRIEF SR DT ER M AL B K B % SOT e
BE M 0.92 ~28.93 mmol/L (5511145, 2013), T
L6 PR 2 b DA FL B K 1 SO% ¥k BF WA 8 w5 T
PP . X P ECF S DIEM AL T A B A
ik Mg &5 Ca $#1E, M5k & LB K B A = Mg
ik Ca W HFAE, JE L T & Mg Ik Ca 1y 2 24 (&
12).

6 #ip

AW FE X e 1A [R] DUAR R I8 T DOAR Y b 3 ik
IR L A = A AL A X it Bk A 2 R AT T R
GERR

1) PO BY SH-CL38 3w v #l 5 74 /g A L F
£ ROVS 2.0 UU R v 1 35 2k 0™ 48 & T 1A 2k
", SH-CL38 ufi fii (1) B0 R AE IE 5 UL 5L T E
LR, HEZ R OSR 5 1fi F i i 52k o &
FER R TR, 32 % 52 3] SD-AOM i 2
il o

2) SH-CL38 3§ # 4k ) Mn, Co, Ni, Mo
HSh &R F i BB R, ATREE T
SH-CL38 il fif KA s Ab T | — iR JFR S, K
Bt () AW KA R R T F 357
BB Mn, Co, Ni, Mo £l Sb [y & & HS A XS Fb ALK,
XA e & T SMTZ i FRAE S ZT, RS WAL
BEihE TAHANS ARG, g4 () "Hiwik
JRE A, A LR BB 3 BUL A B
Cu, V. As fl Cd & B A AR o F b7 sk 2
A Co/ Ni fH I [FI IS As 5 i, AT RE A F &8
BRI SD-AOM i, B2 Co U Fe i
AR SRS, [RIEE S g As & AR

3) SH-CL38 3 {7 iy # Ik— AR B B 4R & 1K
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