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Abstract

0 0O To characterise the crust-mantle boundaryl petrological Mohol and to find evidence of
ophiolite model, we investigated the lithology and the development process of the oceanic
crust. We carried out geological and geophysical studies of Atlantis Bank core complex located
at the eastern margin of the Atlantis-1l active transform in the Southwest Indian Ridge
0 SWIRDO using deep sea submersibles and remotely operated vehicles. Unaltered lower crust
and uppermost mantle rocks were observed at the southwestern slope of Atlantis Bank. The
lower crust of this part of Atlantis Bank is similar to the ophiolite exposed ashore. On the
other hand, a large number of dike intrusions into gabbroic massifs were observed at the
eastern wall and at the southern slope of the bank. This corresponds to the dike-gabbro
transition in the ophiolite model. Dike intrusions were also observed in the mantle peridotite
domains. This may, however, suggest melt intrusions into the bank near the spreading axis
posterior to the mantle peridotite that was dragged out along the detachment faults, or may
suggest possible horizontal melt intrusion from the segment centre to the segment edge
characterised by a thin plutonic layer. The northern ridge-transform intersection RTI of the
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Atlantis-11 active transform presents an L-shaped nodal basin, while the southern RTI
presents a V-shaped one. The difference between northern and southern RTI types suggests

differences in the structure and basement rock types. A fossil transform fault and RTI relics

at the northern side of the spreading axis west of the Atlantis-lIl active transform were

observed, suggesting a sudden change of the spreading direction in SWIR from 20 Ma.
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01000000 e5000#6430#649 0 0 0 0000000O0O0ODO
0000000001000 000outcropdd 200000000000 on outcropI] 300 OO float on sediment O
OO0 talus00OO0O0O0O0O0OOOO0O0OO0OOODOOOOOOODOOOOOOOOODOOOOOO

Table[010 Rock samples collected by Dive #643 and #649 by SHINKAI 6500 during the ABCDE cruise.
Sampling location is classified asOJ 10 'outcrop’,0 20 'on outcrop',00 30 'float on sediment' or 'talus'.

Sample No. Date & Time locald  Latitude Longitude Depth Location Sampled rock type

6K [0 643-R01 Dec 31, 2001 12142  32° 54.8120'S 57° 11.9716'E 3396 0 outcrop harzburgite

6K 0 643-R02 Dec 31, 2001 12142  32° 54.8121'S 57° 11.9716'E 3396 0 outcrop harzburgite

6K 0 643-R03 Dec 31, 2001 13105 32° 54.7500'S 57° 12.0641'E 32810 outcrop lherzolite

6K [0 643-R04 Dec 31, 2001 13705 32° 54.7500'S 57° 12.0641'E 32760 outcrop Iherzolite

6K 0 643-R05 Dec 31, 2001 13743 32° 54.6158'S 57° 12.2174'E 31180 float on sediment lherzolite

6K 0 643-R06 Dec 31, 2001 14113 32° 54.4950'S 57° 12.3515'E 29740 on outcrop harzburgite

6K 0 643-R07 Dec 31, 2001 14113 32° 54.4950'S 57° 12.3515'E 29740 on outcrop harzburgite with troctolite vein

6K [0 643-R08 Dec 31, 2001 14148  32° 54.4486'S 57° 12.3849'E 2876 0 float on sediment gabbronorite

6K 0 643-R09 Dec 31, 2001 14148  32° 54.4486'S 57° 12.3849'E 28760 float on sediment lherzolite

6K 0 643-R10 Dec 31, 2001 14148  32° 54.4486'S 57° 12.3849'E 2876 0 float on sediment Iherzolite

6K 0 643-R11 Dec 31, 2001 15719  32° 54.3813'S 57° 12.5181'E 27150 talus gabbro

6K 0 643-R12 Dec 31, 2001 15719  32° 54.3813'S 57° 12.5181'E 27130 talus lherzolite

6K 0 643-R13 Dec 31, 2001 15719  32° 54.3813'S 57° 12.5181'E 27120 talus harzburgite

6K 0 643-R14 Dec 31, 2001 15153  32° 54.3489'S 57° 12.5843'E 26220 outcrop Iherzolite

6K 0 643-R15 Dec 31, 2001 15153  32° 54.3489'S 57° 12.5843'E 26050 outcrop harzburgite with dunite and gabbro vein
6K 0 649-R01 Jan 14, 2002 12145  32° 54.3431'S 57° 12.5709'E 26090 outcrop Iherzolite

6K 0 649-R02 Jan 14, 2002 12151  32° 54.3431'S 57° 12.5709'E 26090 outcrop Iherzolite

6K 0 649-R03 Jan 14, 2002 13106  32° 54.3272'S 57° 12.5811'E 25930 outcrop lherzolite

6K 0 649-R04 Jan 14, 2002 13123  32° 54.3272'S 57° 12.5811'E 25770 outcrop ophicalcite breccia; including one large Iherzolite
6K 0 649-R05 Jan 14, 2002 13140  32° 54.3337'S 57° 12.5948'E 2564 0 outcrop Iherzolite

6K 0 649-R06 Jan 14, 2002 13151  32° 54.3337'S 57° 12.5948'E 25610 outcrop olivine gabbronorite

6K 0 649-R07 Jan 14, 2002 14122  32° 54.3207'S 57° 12.6153'E 25370 outcrop carbonate

6K 0 649-R08 Jan 14, 2002 14135  32° 54.3229'S 57° 12.6123'E 25410 on outcrop microgabbro/pegmatitic olivine gabbro contact.
6K 0 649-R09 Jan 14, 2002 14135  32° 54.3229'S 57° 12.6123'E 25410 outcrop olivine gabbronorite

6K 0 649-R10 Jan 14, 2002 15701  32° 54.2580'S 57° 12.7060'E 25020 float olivine gabbro

6K 0 649-R11 Jan 14, 2002 15104  32° 54.2580'S 57° 12.7060'E 25020 outcrop olivine gabbro

6K 0 649-R12 Jan 14, 2002 16112 32° 54.2385'S 57° 12.7171'E 24930 float olivine gabbronorite

6K 0 649-R13 Jan 14, 2002 16112  32° 54.2385'S 57° 12.7171'E 24930 float olivine gabbronorite

6K 0 649-R14 Jan 14, 2002 16118  32° 54.2385'S 57° 12.7171'E 24930 float olivine gabbronorite
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collected rock samples, Dive#643+649
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Fig.050 Vertical profile of the rock samples collected by SHINKAI 6500 Dives
#643 and #649 on the southwestern slope of Atlantis Bank.
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