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Outline of Dolphin-3K dive surveys on the Kuroshima Knoll and
in the southern Okinawa Trough
- Preliminary report of the NT00-05 Cruise -
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In the NT00-05Cruise, diving surveys using "Dolph8i" were carried out in the following three areas.

On the top of the Kuroshima Knoll, the widespread occurrence of cold seep carbonates such as chimney-type and
pavement-type were found. There are several EW trend cracks of fault origin and slip planes along the slope in the north-
ern margin of the top of the knoll. These are in good accordance with the distribution &fadigatdgenacolonies and
cold seep carbonates. In situ gamma ray measurement indicates the presence of recently activated fault or landslide.

In the Ishigaki Knolls, we found the presence of bimodal volcanism, and took the samples of dacitic lava and scoria.
In situ gamma ray measurement shows the highest value of gamma ray intensiég 6PS and the maximum values
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of K of 4.62 %, U-series of 316.91ppm, and Th-series of 192.55ppm.
From the diving surveys around the submarine channels in the westernmost part of the southern Okinawa Trough, we
found the following factsl) their channels arg0 to 50 m deep,2) no erosion and sedimentation by turbidity current

are found, 3) no faults are seen along their channel axis. These channels now seem to be abandoned.

Keywords : Kuroshima Knoll, Okinawa Trough, Ishigaki Knolls, cold seep, gamma ray measurement
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Fig. 1 Diving survey points by Dolphi8K of NT00-05 Cruise
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Fig. 2 Survey lines by "Dolphir8K" on the Kuroshima Knoll.
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Table 1 Samples recovered by Dives 455, 456, 461, and 462Dolphin-3K".

Sample No. Equipment Sample Type Date Tinle Latitude Longitude DeptH (m) Description
D3K-455-R1 | Manipulator| Rock 04.30.00 10:33 24-08.052N | 124-12.165E 772 mudstone of Shimajiri Gr.? 21@00x34 (mm)
D3K-455-R2 | Manipulator| Rock 04/30/00 10:47 24-08.024N | 124-12.136E 755 chimny-type calcareous sandstone 150x52 (mm)
D3K-455-R3 | Manipulator| Rock 04/30/00 10:47 24-08.024N | 124-12.136E 755 calcareous sandstone 3@B0x130 (mm)
D3K-455-R4 | Manipulator| Rock 04/30/00 11:07 24-07.869N | 124-12.080E 710 mudstone of Shimajiri Gr.? 2198x85 (mm)
D3K-455-R5 | Manipulator| Rock 04/30/00 11:23 24-07.797N | 124-12.025E 684 chimny-type calcareous sandstone 3288x155 (mm)
D3K-455-R6 | Manipulator| Rock 04/30/00 11:40 24-07.776N | 124-11.056E 678 sandy limestone 34085x160 (mm)
D3K-455-B1 | Manipulator| Shell 04/30/00 11:40 24-07.697N | 124-11.974E 678 Calyptogenaspp. 107»65x28 (mm)
D3K-456-R1 | Manipulator| Rock 04/30/00 14:22 24-07.779N | 124-11.043E 654 doughnut-type calcareous sandst@i€x330x67 (mm)
D3K-456-R2 | Manipulator| Rock 04/30/00 14:40 24-07.776N | 124-11.056E 656 calcareous sandstone 13«45 (mm)
D3K-456-R3 | Manipulator Rock 04/30/00 15:03 24-07.720N | 124-11.274E 653 mudstone of Shimajiri Gr.? 7%6x25 (mm)
D3K-456-R4 | Manipulator| Rock 04/30/00 15:34 24-07.683N | 124-11.443E 653 chimny-type calcareous sandstone 288x50 (mm)
D3K-456-R5 | Manipulator| Rock 04/30/00 16:21 24-07.567N | 124-11.717E 651 sandy limestone 15045x80 (mm)
D3K-456-R6 | Manipulator| Rock 04/30/00 16:37 24-07.491N | 124-11.884E 666 calcareous sandstone 18080x78 (mm)
D3K-456-B1 | Manipulator| Shell 04/30/00 14:40 24-07.776N | 124-11.056E 656 Calyptogenaspp. 103»60x25 (mm)
D3K-456-B2 | Manipulator| Shell 04/30/00 15:30 24-07.683N | 124-11.418E 655 Calyptogenaspp. 108X61x17 (mm)
D3K-461-R1 | Manipulator| Rock 05/05/00 9:55 24-07.664N | 124-12.704E 802 calcareous sandstone 25B0x75 (mm)
D3K-461-R2 | Manipulator| Rock 05/05/00 10:31 24-07.639N | 124-12.520E 756 calcareous sandstone 80«45 (mm)
D3K-461-R3 | Manipulato Rock 05/05/00 10:48 24-07.553N | 124-12.358E 713 mudstone of Shimajiri Gr.? 20807x75 (mm)
D3K-461-R4 | Manipulato Rock 05/05/00 10:48 24-07.553N | 124-12.358E 713 calcareous sandstone D55 (mm)
D3K-461-R5 | Manipulato Rock 05/05/00 11:02 24-07.505N | 124-12.289E 702 chimny-type calcareous sandstone 3828x135 (mm)
D3K-461-B1 | Manipulato Shell 05/05/00 | 10:00 | 24-07.659N | 124-12.690E 799 Vesicomiasp. 50x0x25 (mm)
D3K-461-B2 | Manipulator| Shell 05/05/00 11:00 24-07.505N | 124-12.289E 702 Calyptogenasp. 125x65x30 (mm)
D3K-462-R1 | Manipulator| Rock 05/05/00 13:21 24-07.005N | 124-09.748E 656 mudstone of Shimajiri Gr.? 9@0x35 (mm)
D3K-462-R2 | Rake Sampler Rock 05/05/00 13:52 24-07.157N | 124-10.003E 655 chimny-type calcareous sandstone 4088x80 (mm)
D3K-462-R3 | Manipulator| Rock 05/05/00 14:00 24-07.177N | 124-10.028E 655 chimny-type calcareous sandstone 292%x125 (mm)
D3K-462-R4 | Manipulator| Rock 05/05/00 15:11 24-07.605N | 124-10.738E 627 calcareous sandstone 1686x55 (mm)
D3K-462-R5 | Manipulator| Rock 05/05/00 15:20 24-07.645N | 124-10.799E 639 doughnut-type calcareous sandst@28x180x25 (mm)
D3K-462-R6 | Manipulator| Rock 05/05/00 15:20 24-07.645N | 124-10-799E 639 chimny-type calcareous sandstone 2688x155 (mm)
D3K-462-C1 | Push Corer| Sediment| 05/05/00 14:07 24-07.177N | 124-10.028E 655 sandy mud (78mm)
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Fig. 6 Photographs of the Kuroshima Knoll. A: Recent sandy deposits with current ripples at the eastern
edge of the Kuroshima Knoll (Dive455, 1032 m deep). B: Fragments of sandstone chimneys
(Dive #455, 755 m deep). Note several chimneys with upright position are found. C: Dead
Calyptogenacolony covering seafloor (Dive486, 655 m deep). D: Pavement-type carbonates
covering seafloor (Dive #45851 m deep). This type consists mainly Bé&thymodiolusshells
(coquina). Note several cracks are found in these carbonates. E: Mudstone of ?Shimajiri Group
(Dive #462,655 m deep). F: Fragments of sandstone chimneys (Dié2,#55 m deep). Note all
chimneys are coated with manganese.
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Table 2 Samples recovered by Dives 4aiid 4620f "Dolphin-3K".

Sample No. Equipment

Sample Type Date Time Latitud

e Longitugle

Depth

(m) Description

D3K-457-R1 Manipulator

Rock 05/01/00 | 10:21 | 24-58.333N

124-09.162E 1560

lava 165x135x90 (mm)

D3K-457-R2 Manipulator

Rock 05/01/00 | 10:39 | 24-58.367N

124-09.226E 1518

pumice 120x80x75 (mm)

D3K-457-R3 Manipulator

Rock 05/01/00 | 12:28 | 24-58.492N

124-09.374E 1409

pumice 115x5x60 (mm)

D3K-457-R4 Rake Sample

Rock 05/01/00 | 12:28 | 24-58.492N

124-09.374E 1409

pumice 2005x55(mm)

D3K-457-R5

Lost

D3K-457-R6 Manipulator

Rock 05/01/00 | 13:45 | 24-58.432N

124-09.446E 1416

pumice 160x40x130 (mm)

D3K-457-R7 Manipulator

Rock 05/01/00 | 14:38 | 24-58.510N

124-09.744E 1458

pumice 140X10x40 (mm)

D3K-457-R8 Rake Sampler

Rock 05/01/00 | 15:44 | 24-58.369N

124-09.862E 1409

pumice 50%5x35 (mm)

D3K-457-R9 Manipulator

Rock 05/01/00 | 16:05 | 24-58.485N

124-909.869E 1416

pumice 185x150x120 (mm)

D3K-457-C1 Push Corer

Sediment| 05/01/00 | 11:25 | 24-58.490N

124-09.372E 1406

dark gray mud

D3K-457-C2 Push Corer

Sediment| 05/01/00 | 12:28 | 24-58.492N

124-09.307E 1409

dark gray mud

D3K-460-R1 Manipulator

Rock 05/04/00 9:53 | 24-57.830N

124-12.148E 1605

freshly dacite lava 130%5x50 (mm)

D3K-460-R2 Manipulator

Rock 05/04/00 9:58 | 24-57.828N

124-12.172E 1595

freshly dacite lava 255k60x70 (mm)

D3K-460-R3 Manipulator

Rock 05/04/00 | 10:13 | 24-57-821IN

124-12.229E 1543

dacite lava, crushed

D3K-460-R4 Manipulator

Rock 05/04/00 | 10:44 | 24-57.779N

124-12.370E 1533

scoria, black 330220x95 (mm)

D3K-460-R5 Manipulator

Rock 05/04/00 | 13:04 | 24-57.958N

124-12.965E 1553

freshly dacite lava 250%00x125 (mm)

D3K-460-R6 Manipulator

Rock 05/04/00 | 15:01 | 24-58.340N

124-13.489E 1514

dacite lava 23025x60 (mm)

D3K-460-C1 Push Corer

Sediment| 05/04/00 | 14:28 | 24-58.261N

124-13.423E 1577

mud (120mm)

JAMSTEC J. Deep Sea Res,, 18] 20010

23



011 0DO00000000D00ADDDDODODO0O00DO0ODO0ODOO457000001409mOBO0OODOODO
goooooooDoo47000001416mO0CJ00O0O0000O0ODODOO0ODODO.O046000000
159mOD00 0 0000000000000 0000000000000O4600 000 O 1580m0O

Fig.11 Photographs of the Ishigaki Knolls. A: Mud substrate around the bacteria mat @5#el409 m deep).

B: Blocks and gravels of pumice (Divé57, 1416 m deep). C: Outcrop of dacitic-rhyolitic lava (Dive
#460, 1595 m deep). D: Blocks of dacitic-rhyolitic lava around the old crater (D#68 #1580 m deep).
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Table 3 Samples recovered by Dives 488d 4590f "Dolphin-3K".

Sample No. Equipment Sample Type Dateg Time Latitude Longituge Depth (m) Description
D3K-458-R1 Manipulator Rock 05/02/00 | 9:54 | 25-06.715N | 123-05.483E 1639 freshly pumice 220%70x105 (mm)
D3K-458-C1 Push Corer Sediment| 05/02/00 | 11:37 | 25-06.100N | 123-05.449E 1638 dark gray mud
D3K-458-C2 Push Corer Sediment| 05/02/00 | 11:56 | 25-06.075N | 123-05.452E 1620 dark gray mud
D3K-458-C3 Push Corer Sediment| 05/02/00 | 16:11 | 25-05.303N | 123-05.359E 1611 dark gray mud (105mm)
D3K-459-R1 Manipulator Rock 05/03/00 | 13:30 | 24-48.847N | 122-56.929E 1539 pumice 65x5x30 (mm)
D3K-459-R2 Manipulator Rock 05/03/00 | 13:38 | 24-48.828N | 122-56.941E 1542 pumice 100560x80 (mm)
D3K-459-R3 Manipulator Rock 05/03/00 | 16:02 | 24-48.008N | 122-59.999E 1514 pumice 110585x60 (mm)
D3K-459-C1 Push Corer Sediment| 05/03/00 | 11:43 | 24-49.397N | 122-56.959E 1583 dark gray mud (100mm)
D3K-459-C2 Push Corer Sediment| 05/03/00 | 12:10 | 24-49.305N | 122-56.894E 1578 dark gray mud (6amm)
D3K-459-C3 Push Corer Sediment| 05/03/00 | 14:06 | 24-48.675N | 122-56.972E 1545 dark gray mud (13amm)
D3K Dive457, Ishigaki Knolls D3K Dive 460, Ishigaki Knolls
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Fig.12 Time series graphs of the Ishigaki Knolls, "DolpBi* 457 (A) and 460(B) Dive.
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Fig.15 Photographs of the submarine channels in the southern Okinawa Trough. A: A crack
found on the upper part of the channel wall (Di¥88¢ 1620 m deep). B: Pumice block
found on the natural levee deposits (Di¥é9 1542 m deep).
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Table 4 Major element composition (wt.%) for volcanic rocks taken by
"Dolphin-3K" 459 and 460Dives.

3K#459

459R1  459R2  459R3
SiO, 6486 5895  60.60
TiO, 059  0.49 0.53
AlL,O, 17.70 2432  20.59
FeO,  5.27 4.53 5.14
MnO 0.0  0.08 0.09
MgO 134 1.22 1.34
CaO 420 418 430
NaO  2.72 2.52 259
K,0 2.24 2.03 2.16
PO, 009  0.08 0.11
Total  99.11 9839  97.45

D3K#460
460R1  460R2  460R5 460R6
69.53 69.29 69.46 68.85
0.32 0.32 0.32 0.36
14.16 13.70 14.40 14.06
2.80 3.01 3.02 3.63
0.07 0.08 0.08 0.08
0.60 0.63 0.62 1.04
2.58 2.64 2.58 3.25
3.72 3.69 3.68 3.59
2.08 2.14 2.09 1.74
0.05 0.05 0.06 0.06
95.91 95.55 96.33 96.66
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Fig.17 (a) Total alkalis vs. silica diagram (Le Maite¢ al., 1989).

The boundary between alkaline and subalkaline series taken
from Kuno (1966). (b) Subdivision of subalkalic rocks using

K,O vs. silica diagram (Le Maitre et al., 1989).
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