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Topography and Fluid geochemistry of the lheya North Knoll
seafloor hydrothermal system in the Okinawa Trough

Satoshi KATAOKAP" O Junichiro ISHIBASHI®®
Toshiro YAMANAKAZ® [ Hitoshi CHIBA® Y

Topography and fluid geochemistry of the northern Iheya Ridge seafloor hydrothermal system in the Okinawa Trough were
revealed by a series of Sinkai2000 dive studies conducted during 1996-1999. In the center of the hydrothermal area, NBC
(North Big Chimney) vent emanates 3110 fluid and other active vents are aligned in the direction of south -north and east-
west. The hydrothermal fluids show Cl concentrations much lower than seawater, indicating that they have experienced phase
separation at sub-seafloor and enriched in vapor phase. Diversity of chemical composition of hydrothermal fluid endmembers
are well explained by mixing of vapor and brine phases of an original hydrothermal fluid at different mixing ratio.

Key words : Okinawa Trough, North Knoll at the Iheya Ridge, Seafloor hydrothermal activity, Topography, Chemi-
cal composition of hydrothermal fluids

goooooooobo
goooooboobobboooooooooooo
goooooobobbbboooooooooo

[ O O Faculty of Science, Kyushu University

0 O O Venture Business Laboratory, Kyushu University

0 O O Institute for Study of the Earth's Interior, Okayama University



1. 0OOood

goobbooobbooomog?2re4r2’0dgn
126°53900001000MmOO O M OOOOoOocOooon
go00o0ooDooboOoobo0ooooooDoODDbL996
oomooogeeooooooooooooon
goooboobooboboooboobobobooooob
goooboobooboboooboobobobooooob
oooooooooooooooobooDboo2o00
gbooooobobobooboooboboobooobooon
goooboobooboboooboobobobooooob
goooboobooboboooboobobobooooob
goooooo

2. 000000
gbomoooobz200000000 00010280 10300

1092010040 0 OxOy0 00000 oooooon

gbooooobobobooboooboboooooon

20 00 Lot ol ol ot 0o not vttt atatal,t,

ooooooooooooOooOooooooooooo
goo0o000oDOoO00DoO00oDoOoO0O0ODm™NEC O
0000o0ooooooooooOooooooooooo
ooooooooooooooOooooooooooo
ooooooooooooooOooooooooooo
0000o0ooooooooooOooooooooooo
00010015m0 0 0 O Endeavor-typeD OO0 0000 0O
NECOOOOOOOOOmMNBCMOOOOOOOOO
osBCOOOOOOoOOOOOoOooOooONBCOOOOO
0000o0ooooooooooooooooooooo
OONBC 2470 00000O0O000DOOOOOOOOO
OMHRVM OOOOOOOOoOooooooOo
goooooOooOoooooooooNBCOOOOO
g3upmoooo0o0ooooooooooooooo
000oooooooooooooooooooooo
ONBCOOODODOODOOOOOOOOCODODODOODOOO
oooooooooooooogooooo

|.1.|.|.|.|.|.1.|.r.|.|.l.

120 125
0.0 0.0

130
0.0

00 000O000o0UoooOooooo
Fig. 1 Location of the northern Iheya Ridge seafloor hydrothermal system.
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Fig. 2 Map of the northern Iheya Ridge seafloor hydrothermal system. Triangles indicate hydro-
thermal vents. Measured maximum fluid temperatures are shown in parenthesis.
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Tablel List of collected samples.

vent location temp. (O) depth(m) sample No. year
NBC(311) | 270470 220" NO O 126° 5300 906' E 311 971 D1092-RV5 | 1999
311 971 D1092-RV6 | 1999

311 977 D974-RV8 1997

HRV(238) | 270470 200" NO 0 126° 530 849" E 238 984 D857-RV5 1996
238 984 D857-RV6 1996

238 984 D857-RV7 1996

238 984 D859-RV2 1996

238 984 D859-RV4 1996

238 984 D859-RV5 1996

117 982 D1092-RV8 | 1999

SBC(205) | 270470 176" NO O 126° 530 906" E 205 984 D1092-RV2 | 1999
205 984 D1092-RV3 | 1999

180 270470 154" NO O 126° 530 916" E 180 1004 D861-RV6 1996
180 1004 D861-RV7 1996

70 270470 241" NO O 126° 530 892" E 70 982 D974-RV4 1997

70 982 D974-RV5 1997

70 982 D974-RV6 1997

anbient 270470 220" NO O 126° 530 906" E 971 D1092-N 1999
seawater 270470 223" NO O 126° 530 902" E 975 D1093-N 1999
270470 220" NO O 126° 530910" E 969 D1094-N 1999
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Fig.5 Relationships of ClI concentration v.s. K concentration of end members of hydrothermal fluids collected from the
northern lheya Ridge seafloor hydrothermal system, other sites in Okinawa Trough, Back Arc and Mid-Ocean Ridge.
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