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Abstract: The Okinawa Trough is an important part of Ryukyu subduction system and the sulfide research in this region is important for
uncovering the hydrothermal mineralization characteristics in incipient back-arc basin. Many researches have demonstrated that the
mineralization characteristics of CLAM hydrothermal system are different from those of others in Okinawa Trough. However, the cause of these
differences are still unclear. The mineralogical characteristics and sphalerite in situ trace element contents of CLAM Fe-rich type sulfides are
determined systematically. On these basis, we propose the unique mineralogical compositions and geochemical characteristics in CLAM are
controlled by sulfur fugacity of hydrothermal fluid. The studied samples are mainly composed of pyrrhotite and low-temperature sphalerite. The
occurrence of large amounts of pyrrhotite implies that the hydrothermal fluid possesses low sulfur fugacity. During the mineralization process,
both temperature and sulfur fugacity conditions for the mineralization evolved from low to high. The high Fe contents also support the low
sulfur fugacity condition during the CLAM sulfide mineralization. The calculation indicates that the sulfur fugacity value of hydrothermal fluid
is —15, which is equal to those of other sediment-hosted hydrothermal systems. The decomposition of organism in sediments during
hydrothermal circulation is the major cause of low sulfur fugacity in CLAM fluid.
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Fig.1 Sampling location and bathymetric map of the studied area

After Zhang et al''l. NOT: Northern Okinawa Trough; MOT: Middle Okinawa Trough; SOT: Southern Okinawa Trough.
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Fig.2 Photographs of hydrothermal deposit samples from the CLAM filed, MOT
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Fig.3 The typical paragenetic sequences of CLAM hydrothermal field (under reflected light)

Sph: sphalerite, Po: pyrrhotite, Cpy: chalcopyrite, Py: pyrite.

HBAAW) A, BESh TVGS-3 5 TVGS-1 19 B 3# X BTE T
H A S0 45, INEED T B 72 b nT BE A 22
TS g U B T, ST Ha g R Cu

b TEIc

4 i

41 MUVTHERREEHEXRER

VBB AL 0 ) AL B 3 R A Ok R
B A K s VR ik 5 R R B L, 2R
B AL DT 5% v 8 FH A 7 B T BB AR AR TE
CLAM #RR X Ak Wy B i 0 40 2 B S e A= 21 G
ARG A Emt L, B T X RS 55 Bk
W A B AL

CLAM & X TVGS-1 B fL P #F i 25 22 i i v
BRT RN B 2R, 8 i RO & . ek
FEE [ AR SIE ™ W, B — > 100 pm,
I A4S A TN B3 r 2 AR (K 3AL B) o INEE
W R 25 R s, ELFLBR R, 1 5 At
B BB (IR 45 & 4 248 W 7 IR ARG R
SR S A PR . TVGS-3 B 5 21 R %
HAHE KRS TVGS-1 FAMM, (HRE ke &
EAHXT RS . BEAN, TEIXRE A R BT D i A

W, VB R SN BRI 2k 45, B L T A
) “ w254 (K] 3C. D) o BT IR
JE — % = T 300°CES, TVGS-3 8 47 5 1Y 45

3% DX Ak BT 1 FH 2ok R rp AR AR 22 05 T W
WA TR . fE TVGS-3 , i WEEH] 1 /b i
RO, E R [ S T RS P R4y A AR TR
W25 S B RE B (I 3D) o A JE A7 5 IR 8 k™
FETRJE BT 350°C BT 200°C 454k Faim] = i 203,
P T 5 v Uk B A 4 [ 00 L, AT R O DR G
T >350°C, AT A FE 2 B, w46 VAl R A
R AL B LT BT . B RN ) R 4
fn R B, B DR SR R o R ) R
JEFE T /Y Pb-Zn & SR RRAED 38, i CLAM A%
DX £ 0 ™ 0 AL o5 T L At R R XA A s
5, MRERR 0 1 RS o8 R EARIE . CLAM 5
VS At AT DX 0 4B SR AN TR) 1 4 40 A A
A A O R IS 25 LT I AR B A 2 AR R ) 25
o WEE R SR R BRI BE AR F R A T
U0l CLAM #AR X B 16 9 v 1 o8 k™ 119 K
45 i 2 W1 DX PR U A B A 0 S I B B . T
NWFGE 0, 7678 OB 7 35 00 B0 o X, O
Uit A — e EL A Sk 2 I P i 0, 3 ET e 5 AR
Yy A HILBT Y A AR A OGEY, CLAM AR X Y
IR Z DY) 35, A EE £, PORE PRI A



543 % 5 5

KAk, PNIATE : i A CLAM B X AR R 1% B A 21

F1 HEEE CLAM RRX NS B TR DER

Table 1 The EMPA analysis results of hydrothermal deposits from CLAM site, Okinawa Trough %
ID S Zn Fe Cu Pb Co Ni o FeSfH
35.50 42.98 20.23 0.62 — — — 99.33 22.33
34.81 43.12 20.55 1.45 — 0.04 0.02 99.99 22.70
34.72 45.36 19.00 0.07 0.02 0.15 0.01 99.36 21.05
34.86 45.08 19.32 0.13 — 0.12 — 99.55 21.39
35.56 40.21 21.74 1.52 0.07 0.05 0.08 99.23 2391
34.71 43.48 20.13 0.22 0.05 0.08 0.05 98.70 22.24
34.42 45.15 18.91 0.46 — — 0.05 98.98 20.96
34.78 37.53 24.10 1.75 0.05 0.04 0.07 98.31 26.35
34.74 44.49 19.32 0.11 — — — 98.66 21.39
TVGS-1
34.70 42.55 20.95 0.15 0.24 0.05 0.06 98.70 23.09
35.05 42.29 21.90 0.40 — 0.07 — 99.72 24.11
34.36 47.83 16.91 0.19 0.09 0.08 — 99.50 18.83
34.45 45.28 18.47 0.34 0.16 0.09 0.01 98.84 20.49
34.34 42.22 20.37 1.66 — 0.07 — 98.66 22.49
34.32 42.00 20.84 1.21 0.17 0.02 0.05 98.64 22.98
34.74 39.73 23.95 0.24 0.12 0.10 — 98.88 26.22
35.08 39.33 24.06 0.38 — 0.02 — 98.94 26.33
34.88 41.74 22.22 0.10 0.03 0.09 0.06 99.11 24.42
34.96 30.40 25.31 6.51 0.20 — — 97.43 27.54
34.29 46.92 15.05 0.11 0.18 0.03 — 96.58 16.82
34.25 44.25 16.67 0.04 0.02 0.04 0.01 95.31 18.54
34.41 47.77 14.80 0.12 — — — 97.16 16.55
33.56 45.66 16.91 — — — 0.03 96.17 18.82
34.03 46.57 15.69 0.10 — — — 96.41 17.50
TVGS-3
34.45 33.37 23.05 5.15 0.05 — 0.07 96.13 25.21
34.75 37.26 20.42 4.24 0.03 0.11 0.01 96.82 22.48
34.50 40.05 20.48 0.28 — — — 95.30 22.54
34.74 40.12 19.00 2.39 0.09 0.14 — 96.50 21.00
34.42 44.21 17.67 0.21 — 0.01 0.06 96.61 19.61
34.91 36.63 19.34 5.11 0.15 0.05 — 96.24 21.34
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Fig.4 Diagram of log fs,-T for sphalerite from typical hydrothermal fields

Data sources: East Pacific Rise!*”, Guayamas Basin'*”, Theya North Knoll**, Yonaguni IV brine!"", Yonaguni IV vapor'*.,
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