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OXYGEN ISOTOPE RATIO AND TRACE ELEMENT COMPOSITION
OF HYDROTHERMAL SEDIMENTS FROM OKINAWA TROUGH,
COLLECTED WITH SHINKAZ 2000, DIVE 231

Harue MASUDA® ' Junichiro ISHIBASHI*'
Yuzo KATO*® Toshitaka GAMO™'
and Hitoshi SAKAI"'

Submarine hydrothermal deposits found at Natsushima 84-1 Mound in
the Okinawa Trough are mainly composed of Fe-smectite and Fe-(Mn)-
oxyhydroxide. The '®Qf'® 0 ratio of the separated Fe-smectite was found to
be +21% (SMOW), indicating the maximum formation temperature to be
49°C. Neutron activation analysis of the bulk sediments (Table 2) reveals
that they are richer in Fe, Mn, As, 8b, Mo and W than normal marine sedi-
ments. The rare earths are an order of magnitude lower in abundance in the
bulk deposits (Fig. 2} than in normal marine sediments but are similar in their
chondrite-normalized pattern to bottom seawater. This sugpests that the REE
in the deposits were scavenged from seawater.
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Fig.1 X-ray diffraction pattern of

under 2um fractions from hy-

drothermal deposits of Okina-

wa Trough
Instrument settings as fol-
lows: Culg radiation 30KV
and 15mA, scan rate at 228/
min, full vertical scale of 1000
count/sec. Figures above trace
Elve spacing.
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Tablel Oxygen 1sotopic composition and caleulated formation
temperatures of submarine hydrothermal depesits,

Locality Mineral &'®Qsmow Temp. Reference
(a2 ('C)
Loihi Mont + 24,4 a1 Malahoff et al. (1982)
Loihi Nont +24.3 36 De Carlo et al, (1983)
Loihi Fe-mont +20.4 a4 ditta
+19.9 57
EPER Fe-mont 4 244 32 MeMurtry and Yeh (1981)
+24.3 al
+30.9 2
EPE{FPeru Chile Trench)
Nont +22.9 35 Stakes and O'Neil (1982)
Bauer Basin
Fe mont + 24.7 29 MelMurtry and Yeh (1881)
Galapagos Rift
Nont +21.5~ + 255  47~25 Ielurtry et al. {1983)
Galapagos Rift
Mont +24.2~+ 268  32-19 Barret and Friedrichsen
(1982}
Okinawa Trough
Smectite +21.0 44 This study

Mineral abbreviats as follows ; Nont : Nontronite ; Fe-mont : Fe-mont-

maorillonite,

228

JAMSTECTR DEEPSEA RESEARCH ¢ 1us70



# 2 HEL Y 7 o7 OOHER CGRUER) bk
Tahble 2 Chemical compositions of sediments
from Okinawa Trough

Element D2 Iy 238
{Hydrothermal {Refernce)
sediment)
Feg Oy (853 40.5 > 5.4
(total Fe)
TiOg = 0.1
Aly Oy 0.3 10.8
MnO 4.4 = 1.5
g - 3.4
Cal - 8
Nay, O 2.7 3.1
Sc¢  {ppm} - 11.7
W 47 345
Cr 11 62
Ca 1 17
As 200 > 15
Rb - 110
Mo 172 = 10
b 5.9 = 2.8
Cs 0.3 5.8
Ba = G610
La 1.4 30.9
Ce 1.5 54.3
Smm 0.52 4.49
Eu 0.27 1.08
Th 15 0.75
Th .73 2.08
L 0.14 0.30
Hf = a.0
Ta = 1.25
W 5.8 = 2.4
Th 0.03 9.47
U 1.6 1.9
JAMSTECTE DEEFSEA RESEARCH (1987
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Fig.2 REE patterns for the samples from Okinawa Trough
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(this work) and for seawater ( Hbdgdahl et al.,1986).
dive 231 : the hydrothermal deposits from 84—-1 Mound;
dive 238: non hydrothermal deposits from the foot of
the mound.
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