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Geochemistry of Cold Seep and Inter stitial Water in Kuroshima Knaoll

Hitoshi TOMARU"" Ryo MATSUMOTO"? Hideaki MACHIYAMA®®
Ryoichi IWASE"" Rika TAKEUCHI®"®

This reports the results of geochemical anaysis of water sampled by Dolphin-3K Dive #505-509 and Shinkai 2000
Dive #1263-1266 on 29 April to 12 May at Kuroshima knoll. Interstitial water samples were squeezed from push core
samples, and seawater samples were taken by Niskin-type and Vacuum-type water samplers. These analyses have clari-
fied that anions are depleted in cold seep but enriched in bottom water. And their mixing makes the chlorinity variable.
Oxygen and hydrogen isotopic compositions of samples are amost equal in all samples. This reflects the circulation of
bottom water in sediment without isotopic fractionation, then the water releases chlorines and changes to cold seep.

Keywords : KuroshimaKnoll, chlorine, sulfuric acid, oxygen isotope, hydrogen isotope, interstitial water, cold seep
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Fig. 1 Topographic and route map of survey area. C; Push core sampling. W; Niskin or Vacuum water sampling points. Basemap taken from
Machiyamaet al. (in thisval.).
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Fig.2 Water samplers and squeezer for this survey. a;Vacuum-type water sampler with Shinkai 2000. b ; Niskin-type water sampler with Shinkai

2000. c; Squeezer with oil compressor. d ; Core sample of D3K #508. e; Water sampling by vacuum-type water sampler.
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Tablel Analytical results of cold seep and interstitial water.

Dive # Sample ID Depth interval/Type Description ClI" (mM) SO,° (mM) 6'°0 (%) & D (%o)

D3K

#505 C-1 0-5.0 Sandy mud 620.15 27.22 0.1 -3.05
Cc-1 5-105 626.27 27.30 0.13 -3.52
c-2 0-5.0 Mud 624.79 27.36 0.35 =312
c-2 5-10.0 629.08 27.61 0.52 -4.76

#506 W-1 Vacuum dummy Gas vent 631.17 27.60 0.24 -6.56
w-1 Vacuum main failure(?) 5ml 639.84 28.36 0.23 -053

#507 Ww-1 Niskin Gas bubble site 640.36 28.04 0.26 -2.82

#508 W-1 Niskin (C-3) 624.73 27.00 0.26 -3.10
Cc-1 0-3.0 Mud 641.92 28.05 0.10 -5.42
Cc-1 3.0-8.0 639.31 28.25 0.16 -6.37
c-1 8.0-13.0 648.73 28.60 0.17 -5.37
Cc-2 1.5-6.0 Coarse sand 640.05 27.86 0.35 -3.33
c-2 6.0-11.0 634.63 27.67 0.13 -4.40
C-3 0-4.5 Mud (W-1) 641.90 27.57 0.27 -3.77
C-3 45-8.0 640.04 27.33 0.15 -5.30

#509 W-1 Vacuum dummy Gas vent 632.90 27.07 0.34 -3.58
W-1 Vacuum main 626.70 26.38 0.29 -2.56

2K

#1264 W-1 Niskin Gas bubble site 667.68 28.47 0.44 -4.94
w-2 Niskin Gas bubble site 645.46 27.95 0.29 -2.61
Ww-3 Vacuum dummy Gas vent 624.87 27.10 0.21 -3.15
W-3 Vacuum main 621.84 26.96 0.19 -3.79
Sea surface 639.40 27.81 0.54 -0.23

#1265 c-1 0-4.5 Sandy mud 625.86 27.03 0.21 -4.62
c-1 45-95 625.39 26.81 0.10 -3.76
C-1 9.5-145 631.49 26.88 0.10 -5.62
c-1 145-19.5 636.28 27.20 0.12 -3.40
c-1 19.5-255 641.89 26.62 0.19 -3.96
Cc-2 0-4.0 Sandy mud 623.77 26.24 0.05 -2.73
c-2 40-8.0 649.00 28.10 0.05 -4.79
c-2 8.0-12.0 629.57 27.24 0.11 —6.60
C-2 120-17.0 635.10 27.28 0.08 -4.99
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Fig.3 Cross plot of CI”[0 SO in sea waters and cold seeps. Solid

line shows the regression line of all samples.
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Fig.4 Crossplot ofd O & D in seawaters and cold seeps.
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Fig.6 Cross plot of CI"0 SO in interstitial waters. Solid line

shows the regression line of D3K samples, dashed line shows
the regression line of Shinkai 2000 samples.
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