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Discovery of a black smoker vent and a pockmark emitting COz-rich
fluid on the seafloor hydrothermel mineralization field at the Izena
Cauldron in the Okinawa Trough.

Ko-ichi NAKAMURA**, Katsumi MARUMO™?, and Masahiro AOKI**

We first discovered a black smoker vent and a pockmark emitting CO,-rich
fluid (Sakai et al., 1990) at the JADE hydrothermal site in the Izena Caul-
dron in the Okinawa Trough during the submersible "SHINKAIL 2000" ex-
pedition in June 1989,

The black smoker vent was emitting hot water at a flow rate of approx-
imately one meter per second. Using the measured temperature, 320 , by
the succesive dive (Sakai et al., in press) , we estimated the minimum heat
flux from the balck smoker vent as 8 X 10°W. This value is nearly equal to
the conductive heat loss from the whole JADE field estimated from the heat
flow data (Kinoshita et al., in prep.) . The black - smoker particle deposit
was very thin and mainly composed of sphalerite, galena and chalcopyrite.
The mineral assemblages of the chimney bodies are variable presumably re-
sulted from the hydraulic change at the conduit.
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The alteration minerals of the sediments in the pockmark are mica, mical

montmorillonite mixed laver and native sulfur.
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Fig. 2  Sampling location of sulfide samples around
the black smoker
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Table. 1 Heavy metal concentration in sulfide samples from the vicinity of the black smoker.
1 2 3 4
411-45 411-4D 412-3 412-4
Cu % 1.64 0.0z 5.77 7.40
Pb % 6.51 .11 1B.8 20.&
iIn % 14.1 0.1e 4.7 31.2
Fe % 1.68 0.03 5.78 5.05
Mn & .05 .00 0.11 0.04
hs B 0.48 10.8 0.02 0.14
5h % 0.33 0.3z 0.11 1.44
cd % 0.07 0.00 0.17 0.17
Hg pom 250 1070 28.4 1.4
S poim - 8.7 1880 1580
Te ppm - 1.4 13 19
Tl pom 58.4 1440 = =
AU pEm <0.1 0.7 <0.1 <0.1
AQ ppm 134 172 458 430
1. Accumulated dust from the black smoker mainly composed
of sphalerite, galena and chalcopyrite,
2.0range vellow incrustation lining fractures in dusty
sediment . Main compenents are amorphous arsenic sulfide
and barite.
3.8mall chimney with porous texture composed of sphalerite
chalcopyrite, galena and barite.
4.Compact massive sulfide ore mainly composed of sphalerite,

galena, chalcopyrite, tetrahedrite.
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sphalerite, palena, chaleopyrite CHECGE AR &
T, RS LTF A RS A

A BT LR Th D, 41 i
DL, barite EIESTHER LSS LB,
ZHizEbhOHTH G, WHETHDLEERILH
oA, ZOEELE, FLZ—-OEEPGS
vk K M E A K (320 Sakai et al., in
press) &, FLEZ=TOTT > FPLERNT
e B W S AR AR ot E R A
A AN EWMENRTWD, By 2 O
A l-Zmm TR E OSEFHEETH L
w, A ARG ILER L b a o, ¥
A FOTHUZRNE * B SREEEOLEHT,
WEoR TR & JHEE S LD, barite,
sphalerite, galena, chalcopyrite, tetrahedrite %
TR & T A, S VATV O barite
SR WS Th b, JOHSTT41-4G &
L. TiLSEE 27 Lz Mo TFllahsd
LBDEBENDN—-A AT VEFTOLA, HEH
0.5% T, FLTEEEBRRUATLIEEZH
Tuidpvy, —H, b » Ya0ilagiddl-4D &
LofEssdiEam LA LI, H“—2 4 2 LDk
HEptss LA ~o Tl £ BER LS, T3, KR,
) h, TrFES—, &% EONRKTTEN
PRI LT B SALOTERIE, TF vy
AF—H —ONHEHS SN E R, ki
P | R o MR 2 TR A 00 T i R K
%S LTwaALOEEL G DL, [HRHOMAK
SRR o T, MROREERT AR AIIED
B teanls, LSRR oS B BT TR REHHIRE
M s TikbE L, L) RRHETLET S
R AR ILA iR Lo b o Z IR S
LA, JES Yot ERE b R o BT eSS
BELa s by, WG A = X A0 b AR R
Wy SHfEMEE DS L ELD,

412-2 B OmMEIE S LB TUTT D
E, HEHL0em DF L ORI EE LR
B MRFHIO T » S8, FAMIILHERDS
a%mmmwu;.ﬁmcmr ViZ &M, TIF s R

— A ST LTH I DI LT g
b‘%@k#i BiLE, FhA=EFE LT,
chalcopyrite, pyrite T A

sphalerite, galena,
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THD, WS RY. ByNHEF L= -8
B T 1y L2 LG S A o THEAE T B aEIN sphaler-
e THHIET Y B, HiHEPRALER 2 sphalerite 275
i wurtzite & LTHBLAZ EEHH-TY
Bo Fho—SEOMETIE, SoAEAICEP o
T pyrite, chaleopyrite @ tAHI 2 5o A EED—H
24k, &BIEIR E R pyrite & &hAHT1-Zmm FRRE
ORESICEELTHWE (FHI0EH). 7,
F L == OPHN D &0 & FRERFT S 5 & 2 mm O
anhydrite izl bhTwa I &db, FL2—
MEAET T AW 2 » 2DEEL, TP
LEANFNHICEAE LTS E, 4, €0
55y s BIRATRI E oo S EXHEEERN
Bg
412-3 1 Wifa, G OoMLHESHET,
sphalerite, galena, chalcopyrite & /it @) barite
T?ﬁfﬁ ERA, MEYIem S8 10em OF L
st ), FOEMIMELTY RN
ﬂ'JJL_: WA S ATy a (S8, B
ez te # L > YRoiliE, SOXEE$TE
Bl FL—hEDST - Filins TAFLTW
Bo Fom—OEC L Bk ORI
RBE LR TH S S AHEF L =D
sAESEHLR E B 1AL, WEET THE,
sphalerite, galena, chalcopyrite A5 & o 724F
W7 SRR S e AR B, iR S
O B R S T B (BEI28M ),

412-4 1 T I 9 ¥ - AT—A—-wWELEED
OARE SR S h T, BLLFL= -
LSO L Dbk, SEMICEE TR
A, (i B S A BRI T B
V. S - THI D sphalerite #5AhA%EAE L
T (GR13EH), Mg Tomgil Lhid
:.6?3 sphalerite I3 IR NE VTR,

SRR RIEL, WMEES IR 20
ShEEEET S {J"LJ‘-J-I“.EE%-HIH]& o ract E L]
KA L Zoihor it & L TP LTH
ABoENE, bESEBMADMRBELE LT
Brasqd, —F, —hxhF CRET O
iZ, 412-3 & 328 T T sphalerite, galena,
chalcopyrite @k £ - 7o BEHHOIRE JE LR & 03
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Dive 412 clay
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B3 B & R X SR Yt
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1 | 1 1 1 i
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MDA (mica), M/SI w4 H, 7T O 4 RN ES (mica/ montmarillonite

mixed layer minerals )

Fig. 3 XRD patterns of clay from the white-colored zlteration zone,
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B 1, Photo. 1 Large sulfide structure, 1400m.

BYL 7Iad - AE—H -5
Photo. 3 black=smoker chimmney,

o

B2 79 % - 23 =3 — Ok E TS,
Photo. 2 Emiting black-smoker vent fluid.
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GIL4 79w - AF=H—0FENaiE =R,
FeT-iE
Fhoto. 4 Ore gravels and suelfide particle deposits
around the black-smoker vent.

TR AXFE - FL=-—, 1980dEG A12H
Phato, 6 Suzaki chimney in June 12, 1989,

BEMS =gkY-FL=—, 198046 A12H
Phota. 5 MNiwatori chimney in June 12, 1989, which
shows small spire growth in nine month.
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Fhoto, T Pockmark emitting CO%-rich fluid,
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Photo. 8 Upper surface of porous sulfide (411-4)
taken from the foot of the black smoker,
Surface 15 covered with fine gramed sul.
fide dust.
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Photo, 10 A fragment of the extream poinl of sulfide

chimmey.
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Bottom surface of porous sulfide (411-4)
taken from the fool of the black smoker.
Cracks are lined by amorphous arsenic
sulfide {orange vellow)
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Phiota. 11 Porous sulfide breccia with small chimmey
structure (412-3) |

1



e T e i o B A R i 0
SHOWIEAV. Smm, FEAWIRIE, W
PITESHIL, BN TH S, BRI
LA R,

Photo. 12 Photomicrograph of chimney wall{412-3).
Dendritic growth texture indicates a simul-
tanecus rapid growth of sphalerite, galena
and chalcopyrite, .

F13 #E RS L+ (412-47)
KL L2 35 > T LB 2 DR BB 6 L€
WA IR,
Phote. 13 Massive sulfide breceia (412-4"} showing
selective erystal growth of sphalerile along
ihe conduit of hydrothermal water.

hTF)

Gl SRR o TEIE L Az S
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Photo. 14 Photomicregraph  of  well  developed

idiomorphic  sphalerite  crystals  lling
hydrothermal conduit (412-4") . No de.
ndritic growth texture is observed.
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