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Outline of the "NT00-06 Leg-1" cruise, operated during May 8 to 15, 2000, are reported.
Rhyolitic lavas and breccias were observed and sampled at the NE-SW orientated volcanic body, oblique to the
spreading axis. Poor recent sedimentation on volcanic edifice suggests a relatively young volcanic activity. On the other
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hand, the EW-elongated volcanic body (basaltic), paralel to the spreading axis in the Y onaguni Graben, seems to be
older. VVolcanic rocks recovered west of 123°E have higher K,O contents relative to the eastern counterpart, suggesting
that compositional difference may reflect a tectonic setting, such as crustal thickness related to rifting.

On the knoll at the foot of the slope, north of Yonaguni Island, limestones are exposed at ~1,400 to 1,150 m water
depth, which are underlain by basaltic breccias. Since these calcareous rocks were formed under shallow environment
(probably < 200 m water depth), we infer that the site area subsided about 1,000 m after their formation.

Two dives were undertaken at the Kuroshima Knoll. The western part of the Knoll is mainly covered by "old" sand
chimneys and clastic carbonates, while the eastern part is dominated by crowd of dead Calyptogena. We observed, for
the first time, bubbling (methane?) from the fracture, indicating that cold seep activity is still active there.

Keywords : Okinawa Trough, Backarc basin, KuroshimaKnoll, Cold seep
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Fig.1 Diving survey points by SHINKAI-2000 of NT00-06 Leg-1 Cruise.
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vertical exaggeration: 2.5

elongated volcanic intrusions
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Fig.2 Detailed seabeam map (Sibuet et al., 1998) around the westernmost part of the Okinawa Trough. Locations of
"SHINKAI-2000" , "SHINKAI-6500" and "Dolphin-3K" dives operated in 2000 are also shown.
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Fig. 3 Survey linesby "SHINKAI-2000" on the Kuroshima Knall.
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Tablel Samplesrecovered by Dives1176, 1177 and 1178 of "SHINKAI-2000" at the westernmost part of Okinawa Trough.

Sample No.  Equipment Sample Type Date  Time  Latitude Longitude Depth (m) O Description
2K#1176-R1 Manipulator Rock 05/09/00 11:51 24-51.693N 122-43.718E 1313  Rhyolite lava 108x 105x 97 (mm)
2K#1176-R2 Manipulator Rock 05/09/00 11:59 24-51.697N 122-43.722E 1310  Rhyolite lava 155x 98x 90 (mm)
2K#1176-R3 Manipulator Rock 05/09/00 11:59 24-51.697N 122-43.722E 1310  Tuff breccia 140x 101x 75 (mm)
2K#1176-R4 Manipulator Rock 05/09/00 12:12 24-51.717N 122-43.697E 1318 Rhyolite lava 180x 140x 74 (mm)
2K#1176-R5 Manipulator Rock 05/09/00 12:39 24-51.728N 122-43.580E 1367  Rhyolite lava 305x 242x 178 (mm)
2K#1176-R6 Manipulator Rock 05/09/00 13:36 24-51.827N 122-43.324E 1311  Rhyolite lava 193x 137x 105 (mm)
2K#1176-R7 Manipulator Rock 05/09/00 14:26 24-51.892N 122-43.179E 1156  Rhyolite lava 220x 214x 161 (mm)
2K#1176-R8 Manipulator Rock 05/09/00 15:01 24-51.975N 122-43.086E 1085  Rhyolite lava 250x 210x 103 (mm)
2K#1177-R1  Manipulator Rock 05/10/00 13:49 24-56.925N 123-11.601E 1788  Basalt 110x 75x 82 (mm)
2K#1177-R2  Manipulator Rock 05/10/00 14:06 24-56.962N 123-11.593E 1747  Lost
2K#1177-R3  Manipulator Rock 05/10/00 14:13 24-56.977N 123-11.855E 1757  Basalt 103x 53x 55 (mm)
2K#1177-R4  Manipulator Rock 05/10/00 15:05 24-57.001N 123-12.034E 1749 Basalt 254x 110x 106 (mm)
2K#1177-R5 Manipulator Rock 05/10/00 15:40 24-57.011N 123-12.102E 1738  Basalt 218x 187x 118 (mm)
2K#1177-R6  Manipulator Rock 05/10/00 15:59 24-57.011N 123-12.102E 1493 Basalt 185x 130x 107 (mm)
2K#1178-R1 Manipulator Rock 05/11/00 12:10 24-42.609N 123-06.046E 1493 Basalt 115x 80x 74 (mm)
2K#1178-R2  Manipulator Rock 05/11/00 12:24 24-42.575N 123-06.002E 1439  Basalt 240x 125x 10 (mm)
2K#1178-R3  Manipulator Rock 05/11/00 13:05 24-42.516N 123-05.975E 1294  Bioclastic sandy limestone 227x 169x 83 (mm)
2K#1178-R4  Manipulator Rock 05/11/00 13:37 24-42.417N 123-05.992E 1209  Pumice 280x 165x 80 (mm)
2K#1178-R5 Manipulator Rock 05/11/00 13:56 24-42.417N 123-05.975E 1176  Foraminiferal limestone 168x 139x 91 (mm)
2K#1178-R6 Manipulator Rock 05/11/00 14:20 24-42.422N 123-05.911E 1137 Pumice 153x 65x 52 (mm)
2K#1178-R7 Manipulator Rock 05/11/00 15:09 24-42.169N 123-05.934E 1411  Pumice 353x 286x 118 (mm)
2K#1178-R8 Manipulator Rock 05/11/00 15:29 24-42.225N 123-05.912E 1361  Bioclastic limestone 160x 125x 85 (mm)
2K#1178-R9 Manipulator Rock 05/11/00 15:35 24-42.225N 123-05.912E 1361  Foraminiferal limestone 165x 95x 60 (mm)
2K#1178-C1 Mud 05/11/00 11:11 24-42.884N 123-05.998E 1592 Dark brown mud
2K#1178-C2 Mud 05/11/00 14:58 24-42.137N 123-05.941E 1418  Dark brown mud (11 cm) above olive grey mud (3 cm)
2K#1178-B1 05/11/00 15:35 24-42.225N 123-05.912E 1361  Sponge (10 cm)
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Table2 Samplesrecovered by Dives 1179 and 1180 of "SHINKAI-2000" at the Kuroshima Knoll.

Sample No.  Equipment Sample Type Date  Time  Latitude Longitude Depth (m) 0O Description

2K#1179-R1 Manipulator Rock 05/13/00 11:25 24-07.802N 124-12.007E 686 Muddy sandstone 465x 245x 86 (mm)
2K#1179-R2  Manipulator Rock 05/13/00 11:37 24-07.800N 124-12.011E 685 Muddy sandstone 325x 220x 84 (mm)
2K#1179-R3 Manipulator Rock 05/13/00 13:21 24-07.557N 124-11.725E 654 167x 145x 95 (mm)

2K#1179-R4  Manipulator Rock 05/13/00 14:18 24-07.567N 124-11.673E 647 Bioclastic sandstone

2K#1179-R5 Manipulator Rock 05/13/00 14:35 24-07.581N 124-11.667E 643 Blown, Sandstone 230x 235x 140 (mm)
2K#1179-R6 Manipulator Rock 05/13/00 14:50 24-07.557N 124-11.659E 643 Sandstone 250x 147x 158 (mm)
2K#1179-C1 Mud 05/13/00 11:10 24-07.828N 124-11.993E 690 Total 117. Tube 87. CC 30 (mm)
2K#1179-C2 Mud 05/13/00 12:05 24-07.705N 124-12.009E 676 Total 145. Tube 110. CC 35 (mm)
2K#1179-B1 Manipulator Shell 05/13/00 14:13 24-07.567N 124-11.673E 647

2K#1179-B2 Manipulator Shell 05/13/00 14:43 24-07.556N 124-11.653E 641

2K#1180-R1 Manipulator Rock 05/14/00 14:30 24-07.575N 124-11.660E 642 163x 95x 45 (mm)

2K#1180-B1 Shell 05/14/00 11:16 24-07.685N 124-12.681E 798 Lived Vesicomiax 4, Deadx 1.5(B1&B2)
2K#1180-B2 Shell 05/14/00 11:40 24-07.738N 124-12.602E 789

2K#1180-B3 Shell 05/14/00 12:07 24-07.731N 124-12.595E 785 Lived Vesicomiax 3

2K#1180-B4 Shell 05/14/00 13:54 24-07.566N 124-11.667E 642

2K#1180-B5 Manipulator Warm 05/14/00 14:20 24-07.571N 124-11.667E 642 Tube Warmx 1. 134 cm

2K#1180-B6 Shell 05/14/00 14:38 24-07.571IN 124-11.662E 643

2K#1180-C1 Sand 05/14/00 11:21 24-07.685N 124-12.681E 798 Sand

2K#1180-C2 Sand 05/14/00 11:46 24-07.685N 124-12.602E 789 Sand

2K#1180-S1 Mud 05/14/00 12:09 24-07.731N 124-12.595E 785 Olive gray
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Fig.7 A. Rout map of "SHINKAI-2000" 1179 Dive. B. Gravels of chimney-type carbonates. C. A Mn-coated, dead

Calyptogena colony. D. Pavement-type carbonates. E. Bathymodiolus colonies along the cracks in pavement-type
carbonates.
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Fig.8 A. Rout map of "SHINKAI-2000" 1180 Dive. B. Occurrence of Vesicomya kuroshimana. C. A living
Lamellibrachia sp. in the crack of pavement-type carbonate.
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03 0O0O00200000117671177011780 0 0 0000000000000 0 0O 0O O wt.%M
Table3 Major element composition] wt.%![] for volcanic rocks recovered by "SHINKAI-

20001176, 1177 and 1178 dives.

Si02  TiO2  AlO3 Fex03 MnO MgO CaO NaxO KO P20s Total
Dive#1176
1176-R1 69.38 0.26 1459 242 006 043 223 365 3.00 0.05 96.07
1176-R2 70.18 0.27 1347 254 005 044 213 361 313 0.05 95.86
1176-R4 69.29 0.27 1528 245 0.06 041 218 351 288 0.05 96.37
1176-R5 7211 028 1297 261 005 046 201 354 315 0.05 97.23
1176-R6 7019 0.28 1356 263 0.05 045 219 364 3.06 0.05 96.09
1176-R7 70.73 029 1419 261 005 048 211 348 298 0.05 96.97
1176-R8 70.67 028 1289 256 005 043 213 361 315 0.05 95.82
Dive#1177
1177-R1 51.15 0.83 18.24 1043 0.17 513 9.89 229 052 0.14 9879
1177-R4 50.16 0.85 17.08 11.04 0.18 535 1040 225 051 0.15 97.97
1177-R5 51.67 085 1766 10.70 0.17 506 9.82 232 055 0.15 98.95
1177-R6 50.90 0.84 1875 10.63 0.17 504 968 236 054 014 99.04
Dive#1178
1178-R1 50.53 096 18.01 9.98 0.14 6.03 953 205 0.82 0.15 98.20
1178-R2 5224 099 17.18 1009 0.15 596 9.77 204 080 0.15 99.37
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Fig.9 Major element compositions of volcanic rocks recovered by

"SHINKAI-2000" 1176, 1177 and 1178 dives. A. Total alkalis
vs silica diagram (Le Maitre et al., 1989). The boundary
between akaline and subalkaline series is from Kuno (1966).
B. Subdivision of subalkalic rocks using K,O vs silica dia-
gram (Le Maitre et al., 1989). Data for volcanic rocks from
the southern Okinawa Tourgh are also shown for comparison
(Chung et &, 2000 ; Shinjo, unpubl.).
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