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Preliminary results of the Deep Sea Research Cruises around Hawaiian
Islands using ROV KAIKO and R/V KAIREI in 1998 and DSRV
SHINKAI 6500 and R/V YOKOSUKA in1999.

Jiro NAKA®E
Shipboard Scientists of Deep Sea Research Cruises around Hawaiian Islands using
KAIREI in 1998 and YOKOSUKA in1999°¢

JAMSTEC conducted underwater geological studies around the Hawaiian islands, using ROV KAIKO and its mother ship
KAIREI in 1998 and the DSRV SHINKAI 6500 and her mother ship YOKOSUKA in 1999.

The main objectives are

10 Nuuanu slide, Koolau volcand north of OahuOand its north arch
The Nuuanu Landslide located north of the Island of Oahu is the largest landslide around the Hawaiian Islands. The main
objectives of the research are to identify the origin and age of the landslide, and to observe the deep structure and the
materials of the Koolau volcano. There are some large newly formed lava flows farther north of the Nuuanu slide. The
other objective is to identify the nature of the lava flow.

20 Loihi seamount] southeast of Hawaiill
Loihi seamount located on the southern flank of the Island of Hawaii is an active submarine volcano which represents the
immature state of Hawaiian hot spot volcanoes. The main objectives are to conduct geological research on the volcano,
and to study the hydrothermal vents located around the volcano.

30 Hilina slump and east rift, Kilauea volcandl south of Hawaiill
The Hilina slump is an active landslide body located on the southern flank of the Island of Hawaii. The main objective is
to conduct geological research on the landslide body. Kilauea east rift is an active and well developed submarine rift
among the Hawaiian volcanoes, which is the objective of anthoer geological study.

The preliminary results are follows:

10 Nuuanu and Wailau landslides and their adjacent areas.
We made a detailed map in the area of Nuuanu slide, northeast of Oahu and Waialu slide, north of Molokai. Based on this
map we carried out piston coring, dredging, ROV KAIKO dives and SHINKAI 6500 dives.
On the north flank of Koolau volcano, north of Oahu, we observed well preserved pillow lava outcrops and collected
Koolau volcano origin basalt samples.
We obtained some subaerial basalt lava fragments samples from the Tuscaloosa seamount which is the largest slide block
in the Nuuanu slide. However, most of the observed outcrop and materials were volcaniclastics which originally formed
around the surf zone. This indicates that this giant landslide originally formed the sedimentary section of these islands.
We also carried out SHINKAI 6500 dives at two possible vent sites in the north arch volcanic field, and observed about
120m thick basalt lava.

20 Hilina slump and its adjacent area
Two well-developed steep slopes on the Hilina slump are separated by and bench like flat plane. We carried out KAIKO
and SHINKALI 6500 dives mostly on these steep slopes. In the deeper slope we observed well indulated volcaniclastic
breccia and sandstone outcrops. These volcaniclastics are probably composed of hyaloclastic materials which originally
formed around the surf zone. It seemed that these volcanilcastics body moved to the front of the Hilina slump. We ob-
served submarine erupted pillow lava on the shallower steep slope. This pillow lava just overlie the Hilina slump body.

30 Loihi seamount
We carried out SHINKAI 6500 and KAIKO dives mostly along its south rift deeper than 2000m. We observed compara-
tively fresh pillow and sheet flow lava along it.
We confirmed a fluid seapage field at the southern extenuation of the south rift. The measured maximum temperature was
6.8 0C1 ambient water was 0.9 OCL] and we collected water and deposits.

Key words : Hawaiian islands, Hot Spot, Landslide, submarine volcano
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Fig.2 Schimatic cross section of southern part of Hawaii island
[ modified after Moore et al., 19950

OJ000000O0ONuwanuslideD 00000000000
0o0o0oooD0o0oooooooooDoooooooooo
0oooooo0ooooooooooooooooooo
000000000000 Moore and Fiske19690 O [T O
groejddoooodseclif00000000O0OO
0o0o0oooDo0oooooooooDoooooooooo
ooooooooon

KilaueaO D0 O 00000000000 O0OOOO
gooo0d20000000000000000000
000000o0oooooooooi120cmOOonon
JoooooooooooozeoombO0ooonooon
Jooooooooooooooooooog

00000000000 ooDoooooooogo
0000000000LoihiD19550 000000000
000000 Emeryl9ssM 000000 OOOO
oooooooooooooooooloro0oooon
gdoo0ooo0ooOooooooooooooooo
000o00oo0oDoooooooooooooooon
0 [1J Malahoff et al., 19820 0 (D 00 0 019910 00 0O
gdooooMIRO2000mO 000000000 OOO0O
000000000PICESESD2000mO 0 00O OO0
ooooopoesomioooooooooooon
oooo

OO00LoihiDOOOOooOo19%0 000000000
gooo0ooo0ooOooooooooooooooon
00000oDo0ooooooooooooooooon
00000000300mO0O0dPele's pitd O OO 11 The
1996 Loihi Science Team,1996,Garcia et. al.,1997[1] O O
Jo0ooooooooogeo0o000oo0goooon
0000000000000 000Lihio0ooooon
0000000000 o0o00oo0oooooo199%0 00
00o0oo00oooooooooooooooooooon
gooooooooooooooooooo

0001910 0MIRODD0O0D0D0O0O0000O0O00O0O
00000D0Do0oooooooooooooooon
ooooooooooooooood

JAMSTEC J. Deep Sea Res., 16 (2000)




3. boooogo
ghlogbmooboobobooomnoomooDno

goooooesocoloooooooobooooonoon

gobooobooobooooboooooooooooo

3.1 Nuuanu,WallaislideO O OOOOOOOOOOOO
oooo
JooDo00oooooooooogooesuonoogog
000oo00oooooooooooooooooi1000
000o00oooooooooooDmoooomon
00000 22000000000000000000A0
0 0 O Tuscaloosal 00 O Wailau slideD DO OO0 OO0OO
000000o00o0o0ooooooooOooo200kmO
0kmO 0000 40000000000000000
ooooooo
gonpoesiooooooooooooooooog
Joo0ooo0oo0oooooooo 2000000000
0000000 2000000000000000000
00ooooooooo0ooooooo30ooon
O000O0OTuscaloosaD O OO DOOOOODOOOO
00oo0ooo0oDenDO0ODOO
TuscaloosaD O (M 0000 MODOODOOOOODO
000oo00ooooooooooooooooooon
goo0oooD0ooooDOooooOooooooooo
000D 1Mo00oomooogesooooon
000oo00ooDoo0ooooooooooooooooon
00000000000 TuscaloosaOODOOOODO
Nuuanu slide Wailau slideD 0 0000 O0O0OO00O0OOO
Moo00Odoogogesoodooooooon
000o00oo0ooooooooooooo 2000
000000Do0ooooooooooooon 300
000oo0oooooooooooooooooooon
gooo0ooo0oooOooooooooooooooo
000o00ooo0oDoooooooooooooooon
00ooooDomooooooooooomooon
ooooooooooooooooooooooon
gooo0ooo0oooOooooooooooooooo
00000000000WialauslideDOOOOOOOOO
00000D0Do0oooooooooooooooon
000oo0oooooooooooooooooooon
gooo0ooo0oooOooooooooooooooo
000o00oDoDo0oooooooooooooooog
JooDoooooooooooooooooooog
gooooooseoood2soombodooooooogn
00MmooooOonooooescoooooooon
groomO000 00000000000 ODOOOOO0O
000000ooooooooo 40000000000
Jooooooooooooooooooooooooo
Joooooo0ooooopooooooogooooooo

0000000oooooooO0oC0COO0O00OdddKoolau

goooboooobobooooboboboonog

JAMSTEC J. Deep Sea Res., 16 (2000)

241 ——
e i"'l'l;.a*..c?:- % iy 1)
S T
AR
£ Sy
LT S
23” - i.l.:
22N
21N

g0 bOO0oobooboobooboobo
go0Mmgoogesoo 000 m@oooomoonono
gooooooOoboo0ooooobooomeP20000O
goooooo

Fig.3 Bathymetry of north of Oahu and Molokai islands.
Triangles indicate the SHINKALI 6500 dive sites and reverse
triangles indicates the KAIKO dive sites.
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Photo. 1 Comparatively large vesicule having basalt boulder from
east flank of Tuscaloosa seamount at the depth of 3200m
collected by KAIKO Dive #90
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Photo. 2 Fractured outcrop photo on the eastern side of Tuscaloosa
Seamount at the depth of about 3400m took by KAIKO
Dive #90
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Photo. 3 Well bedded volcaniclastic breccia or conglomerate on
the flank of the nearest block to Oahull at the depth of
about 3300mC
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Photo. 4 Pillow lava outcrop on the north flank of Koolau volcano
at the depth of about 2700m collected by KAIKO Dive
#89.
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Photo.5 Piston core sample from 200km northeast of island of

Oahud 4300m[] which is mostly composed of pelagic
brown clay and black colored volcanic sand layer.
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Fig. 4 Bathymetry of south of Hawaii island.

Triangles indicate the SHINKAI 6500 dive sites and reverse
triangles indicates the KAIKO dive sites.
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Photo. 6 Sheet flow lava observed on the north arch volcanic field,
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Photo. 7 Cross cut surface outcrop of lava flows observed on the

steep inner wall of a pit crater in the north arch volcanic

field, north of Oahu at the depth of about 4450m[]
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Photo. 8 Well bedded volcanic sandstone outcrop observed on the
lower steep slope of Hilina slump, south flank of Kilauea
volcand] at the depth of about 4400m[]
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Photo. 9 Fractured volcaniclastic sandstone outcrop observed on
the lower steep slope on Hilina slump, south flank of
Kilauea volcand at the depth of about 3550m(]
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Photo.10 Cross cut isolated pillow breccia or pillow lava outcrop
photo on the upper slope of Kilauea south flank at the
depth of about 2800m
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Photo.11 Piston core sample from about 80km south of island of

Hawaii at the depth of about 5200m which includes more
than 10 black colored volcanic sand layers.
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Photo.12 Lava flows observed on the southern foot of Kilauea east
rift] at the depth about 5600m(
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Photo.15 Clayey altered volcanic rock outcrop on the small ridge,

south of Loihi at the water depth of about 4800mC]
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Photo.13 Ropy surface sheet flow lava outcrop photo on the south
rift of Loihi Seamount at the depth of about 4900m.
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Photo.14 Pillow lava attached with thin reddish yellow hydrother-
mal deposit on the Loihi south rift] at the depth of about
4400m0
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Photo.16 Fluid seepage area around the southern end of south rift
of Loihi SeamountZ at the depth of about 4800m[]
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