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Abstract

Differences in seepage activity among three gas-seepage structures including hydrate-bear-
ing sites at the Derugin Basin, NE Sakhalin Island, Russia were investigated. Chemical analy-
ses of pore-water geochemistry, water-content distribution and stable isotopes were conducted to
describe the complicated geochemical seepage environments involving a flux of free-gas and/or
gas-saturated water. Traces of deep ascending fluid were not found in the hydrate-containing
Hieroglyph seep, but were suggested in the lower parts of cores from the CHAOS and Kitami
seeps based on the presence of abnormally heavy deuterium.
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1970 £ EHERW P ORK A ¥ 2N 4 F
L— IS5 RENE & EQICERLERERRA S ~
NA FL— MREASRB S, T E TICHRE
E o KM fERHER Y (F 2 1F, Ginsburg and
Soloviev, 1998; Henriet and Mienert, 1998;
Paull and Dillon, 2001; Max, 2003; Sloan and
Koh, 2008) 3 X WEKM T % /34 7 Vil I
W (F] 2 1E, Khlystov, 2006; Kida et al.,
2006; Pogodaeva et al., 2007) \ZRKKRX & N
A FL—1 (BE - HEEE FEET 55 8E
NA FL—DbE&, WET, WEmTHEX— b

CHFET B2V DW BEBEINA FL— MK
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MEiD) PHEAETEIEVbProTEZ, 2%
VIERRIBEEWED 1O TH AWMEHRILY % 5
HELZBWZ & & ZOMOILH B OBRBERFIZ A~
TA Y OB AR FIEN BN D w2 &
BRI, RRAZUNAL FL—LFHA s v
WEELZRBRIANVF-FFO 12 LTHE
HEhTwa,

FTR=Y ZWIEIA T NN, FL—1FDORHKE
GREBD12LEZOLNTWS, TEBHIES
S AVIVEMTRIIZASY Y4 FL— F258R
SN, BRI Y EWREW O Derugin ¥4
DFABHIBIZBNT A N, FL— MR
& N7z (Ginsburg et al., 1993; Cranston et al.,
1994) (EEEE T 0.3 ~ 2m \JBIRICHFET 2
WERERENA FL—1), COBHANT
F Y —TlEHEOT Y T-F4 Y H O KOMEX
(Kurile-Okhotsk Marine Experiment) &l W 3
X U KOMEX II Bl (2 3\ CH O 2 RN
A FL— b 2SR S AR HER ) I Bk O bR
FRZMAPRE SN TS (Wallmann et al.,
2002; Biebow et al., 2003). §7%bbH, MHEAKH
DAYV T L, XTETT A, FWA A VICED
(I DMK FIREE & H L C) BARDIEE &R
LTw5 (Matveeva et al., 2003) .

§H 513 2003 F 2 b R 4A L 72 CHAOS &l
(Hydro-Carbon Hydrate Accumulations in the

Okhotsk Sea, HA (LR THEKYF), v 7,
BEANFEEL, FAY, NVF—-LEBITERL
EBEXE T Y 22 MFZE) B X U SSGH
(Sakhalin Slope Gas Hydrate, HA (LR T3
KFE) BEEL, a7, @EE & HITEBLT
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) (Shoji et al., 2005; Matveeva et al., 2005; Jin
et al., 2006), ARiwX Ti¥ CHAOS FHHIZB T
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I 7 i, R/V Akademik M.A. Lavrentyev 5 @
LV31, 32, 36 # & (2003 4 8 ~ 10 H, 2005
F6 ) cuy TEBILFEF N v BT
® Derugin i CTHRWENHEB TH D, 2O
AT DU EOBEBBA N 7 F ¥ —
(Seepage Structure) 23#r 721258 & 711 (Shoji
et al., 2005), FN) YILEMIZBE WV THELRE
BINA FL— NBEBOGAENYGF SN, MK
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WRREEINA FL— ML T OEEEEZ IS

295720 OMIRILER T 70 —F AT
EMHENTEY (Matsumoto et al., 2004), HE
EERBFHRS N TN D,

Z TR T, BHA LT 7T ¥ -
MR RBRNA FL— RO EZH S

KT B7DICUTO2@Y) OB ko
oo TbL, () WRYF AL NL FL—1
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W3 BB O B 54T, SR OFFAE, K
B (MBRK, #EK, XF A FL—hK) OF
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Fig. 1 Bathymetric map of the study area
located at the western flank of the

basin in the NE Sakhalin island
margin, Russia.
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X 2 Hieroglyph A F 5 7 Fx—CTHRR SN/ A5 S FL—1T&HFa7 (Lvaz-
13GC).

Fig.2 Gas hydrate-bearing sediment core (LV32-13GC) retrieved at Hieroglyph

seepage structure.
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(Iversen and Jorgensen, 1985; Boetius et al.,
2000; Aloisi et al., 2004)
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Fig. 3 Depth profiles of sulfate and calcium concentrations in pore water and seawater samples.
Concentrations of (a) sulfate and (b) calcium.
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Fig.4 Depth profiles of sulfate and calcium concentrations in pore water and carbonate distribution

in sediment cores.

(a) concentrations of sulfate and calcium in both LV32-10CR seawater and LV32-13GC pore
water and (b) concentrations of sulfate and calcium in both LV32-10CR seawater and LV32-

12HC pore water.
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Fig.5 Relationship between concentrations
of sulfate and calcium in pore water
samples. (a) a linear regression line
through concentrations of sulfate and
calcium in both LV32-10CR seawater
and LV32-13GC pore water (0-0.4
mbsf) and (b) a linear regression line
through concentrations of sulfate and
calcium in LV32-12HC pore water (1.0~
1.6 mbsf).
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Fig. 7 Depth profiles of concentrations of chloride, sodium, magnesium and potassium in

pore water and seawater samples.

Concentrations of (a) chloride, (b) sodium, (¢) magnesium, (d) potassium.
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