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Geochemistry of hydrothermal fluids from the Hatoma Knoll
in the South Okinawa Trough

Ayako NAKANO""  Minako MATSUMURA""  Junichiro ISHIBASH?®

A dive program using SHINKAI000 was conducted in Mag000, in order to investigate hydrothermal systems in
the Hatoma Knoll in the South Okinawa Trough. Within a caldera at the top of the knoll, vigorous hydrothermal activi-
ties were observed. The highest measured temperature of the venting flB@1wiasDuring the dive progran®5
hydrothermal fluid samples were collected and their chemical composition was studied. Some of the fluid samples have
very low magnesium concentration, indicating that we succeeded in collecting nearly pure hydrothermal fluids.
Chemical composition of all the fluid samples were well explained by mixing of a single hydrothermal fluid endmem-
ber with ambient seawater. Based on geochemistry of the hydrothermal fluid endmember, following conclusions are
considered1[High Potassium concentration compared with that of fluids from Mid-Atlantic-Ridge indicates that the
hydrothermal fluid interacted with acidic volcanic rocRSSilica concentration was very close to the quartz solubility
at the seafloor pressure, temperature condition, suggesting active fluids-rock interaction beneath the3seafloor.
Ammonium ion and alkalinity were very high compared with that of seawater, indicating contribution from organic
matter in sediment layer by fluid-sediment interactéignificant lower chloride concentration than that of seawater
suggests that the hydrothermal fluid experienced subcritical phase separation beneath the seafloor. Sub-seafloor sulfide
precipitation inducted by phase separation would well explain that only sulfate hydrothermal deposits were observed on
the seafloor.

Keywords[d] South Okinawa Trough, Hatoma Knoll, seafloor hydrothermal activity, chemical composition of
hydrothermal fluid, fluid-rock interaction
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Fig. 1 Location of the Hatoma Knoll. Contours are in meters.
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Table 1 List of collected samples

date sample No. location site depthO md| temp.0 OO note
2000.5.18 D1181-R1 24051, 212" N, 1230 50. 578' E Oritori 1506 80-130 hydrothermal fluid
D1181-R2
D1181-R3
D1181-R4
2000.5.19 D1182-N 240 51. 758' N, 1230 50. 667' E 1606 ambient seawater
2000.5.21 D1184-N 240 51. 229' N, 1230 50. 458' E 1523 ambient seawater
2000.5.24 D1185-N 240 51. 222" N, 1230 50. 466' E 1520 ambient seawater
D1185-S 240 51. 210' N, 1230 50. 567' E Oritori 1490 max 259 hydrothermal fluid
2000.5.25 D1186-R1 240 51. 245' N, 1230 50. 602' E Agari 1473 max 236 hydrothermal fluid
D1186-R2
D1186-R3
D1186-R4
D1186-R5 24051, 216' N, 1230 50. 567' E Oritori 1493 max 195 hydrothermal fluid
D1186-R6
D1186-R7
D1186-N ambient seawater
2000.5.26 D1187-N 240 51. 165' N, 1230 50.609' E 1350 ambient seawater
D1187-R1 24051, 216' N, 1230 50.567' E Oritori 1493 max 180 hydrothermal fluid
D1187-R2
D1187-R3 24051, 269" N, 1230 50. 481' E Chura 1516 max 160 hydrothermal fluid
D1187-R4
D1187-R5
D1187-R6 240 51. 296' N, 1230 50. 458' E Chura 1491 hydrothermal fluid
D1187-R7
2000.5.29 D1189-N 240 51. 255' N, 1230 50. 567' E 1451 ambient seawater
D1189-S 240 51. 216' N , 1230 50. 570' E Oritori 1493 max 301 hydrothermal fluid
123° 50.4' E 123° 50.7' E
T /|/ T T .
&
—24° 51.4' N . —

Miinishi Site
Gusuku Site

~
)

g 0
5] Chura Site 60O

Iri Site
—24° 51.2' N

r 1300C0

N 301CO O

S
S ) )
K Oritori Site

4) (A Agari Site
\ A A/
/ 23600 0

(YD 259[CO 0

\ Uchina Site
A/

0

* Sampling Point, Temperature

4 Active ChimneyO/0Dead Chimney
Colonydd Bacterial Mat & Alterated Area
@ Hydrothermal Alterated Area, Site Name

04 301000000000000OODOO0OOODOOOODO
O30cmOO0ooong
Fig. 4 Photograph of a chimney venti®§1(] fluid. This chimney
grew about 30cm in a day.

| 100m

03 00000o0oooooo0o0omo
gobOoooooooboocoooo

0,20000 00001300
oo

0 Geodetic system : TOKYO DATUMO

Fig.3 Distribution of hydrothermal activ

ities on the Hatoma Knoll

(modified from Watanebe2000C1 Star mark indicate sampling

points. Numbers indicate measured

temperatures of venting fluid.

JAMSTEC J. Deep Sea Res., 181 20010 141



revolving swicth valve

. ) distilled water
acrylic cylinder

(750ml, x8)
piston

gas

fluid vent fluid

o/
/ inlet tube
chimney %

check valve

teflon tube

05 ODO0o0OOo0o0obOobooo
Fig. 5 Schematic diagram of the rotary valve multi-sampler
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Fig. 6 Sampling of hydrothermal fluid
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Table 2 Analytical methods

element method precision
pH pH electrode 0.5%
alkalinity titration 5%
SiO, colorimetry (molybdate blue method[ %l
NH, colorimetry (nitroprusside method( 9
Na flame atomic absorption spectrophotometry 10%
K atomic absorption spectrophotometry 5%
Li flame atomic absorption spectrophotometry 6%
Mg ICP emission spectrophotometry 5%
Ca ICP emission spectrophotometry 5%
Si ICP emission spectrophotometry 5%
Sr ICP emission spectrophotometry 5%
Mn ICP emission spectrophotometry 5%
Fe ICP emission spectrophotometry 5%
B ICP emission spectrophotometry 5%
Cl titration 2%
SO, ion chromatography 6%
142
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Isopleths of dissolved silica in equilibrium with quartz in a
3.2% NaCl aqueous solution(data from Vom Damm et
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