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Preface

A proposal of this cruise was applied to the JAMSTEC Deep-sea Research Program
in 2006 and the cruise was realized in early June 2007 as the Kaire/KAIKO 7000 II
KRO7-07 cruise. The Kairei started from Kamaishi on June 1 and returned to the same
port on June 8, 2007.

The cruise aims at diving surveys on the outer rise of the Japan Trench off Sanriku
for three objectives. The first is diving surveys for ‘petit spot’ young volcanoes. Petit
spot 1s a new type volcano recently found in the northeast Pacific Plate. The survey
area of KR0O7-07 is one of the potential localities for another petit spot volcanic field.
The primary objective of the dive is to get basalt rock samples from some knolls of
these and to make sure that these knolls could be petit spot volcanoes.

The second objective is diving surveys in the source region of the 2005 M7.1 outer
rise earthquake. The earthquake occurred on 15 November 2005 JST about 300 km
east of the Pacific coast of Iwate Prefecture. The main interest in this earthquake is
that it occurred on the outer rise of the Japan Trench just 100 km south the 1933 great
MB8.4 Sanriku-oki tsunami earthquake, one of the four most fatal earthquakes in Japan
since 1920. The 2005 outer rise earthquake was the largest recorded off the Japan
Trench since 1933 and one of the largest in the world since 1986. It was extremely well
recorded in Japan and around the world. It was found that the earthquake has
approximately the same mechanism of a normal fault with the 1933 tsunami
earthquake. Therefore, the source region of the 2005 earthquake can be a good target
for the study of tsunami earthquakes caused by normal faults in the outer rise. As Dr.
Ryota Hino failed to join the cruise, I invited Dr. Stephen Kirby from USGS for this
study.

The area of aftershocks of the 2005 earthquake is overlapped with the area where
many petit spot-like knolls are recognized. The relationship between the two
phenomena can be another interesting topic.

The third objective is renewal of acoustic seafloor benchmarks deployed on the outer
rise. Three precision acoustic transponders (PXPs) were deployed in 2002 to observe
the motion of the pacific plate near the subduction plate boundary. Unfortunately it
seems that the batteries of these instruments have been exhausted earlier than
expected. At least two PXPs should be replaced with new ones after cm-order relative
positioning. The third PXP can be deployed from the surface with a mooring system.

All of these three objectives are important, but the cruise was planned for only six
dives. I earnestly prayed for good weather, and fortunately we could carry out the six
dives with a big success. The weather was good as if we were in an equatorial area. The
KAIKO 7000 II worked well without any problem. The performance is much the same
as the original KAIKO except for the maximum depth. The crew of the Kairei was
really helpful.

I hope to express my sincere thanks to Captain S. Ishida and the crew of the Kairei,
and Chief KAIKO Operator K. Hirata and the KAIKO Team for their skillful support.
We owed much to Director M. Ida and Mr. M. Asanuma, Research Vessel Management
and Operations Department, JAMSTEC, for preparing the cruise.

June 8, 2007 Chief Scientist

Hiromi Fujimoto



1. Cruise Log
Aoki Misumi (NME)

1. Cruise Log of Kairei/Kaiko 7000-II in R07-07

Date & Time
(Local=GMT+9h)

Note

Remarks

Weather at noon

Fri 1-Jun-07
8:00
9:00
10:00-10:30
10:30-11:00
13:47
13:52
14:08
14:13
16:40
18:00-18:30
19:00-20:00

2-Jun-07
1:35
5:47
6:38
8:37
10:50
14:18
16:03
16:14
16:55
17:05
19:00-19:45
20:26

Sat

3-Jun-07

7:01

8:27
10:41
13:31
15:18
15:29
16:14

Sun

19:00-19:30
20:21

Mon 4-Jun-07
5:43

Boarding

Departure from Yokosuka

Briefing about ship's life and safety

Science meeting

Send wake-up command to the pressure sensor
Released

Surface

Ondeck

KONPIRA ceremony

Briefing about ROV KAIKO system

Science meeting

Start MBES mapping

XBT measurement

MBES

KAIKO on the surface

Touch the bottom (Depth=5,423m)
Leave the bottom (Depth=5,207m)
Surface

On deck

Launch the Proton Magnetometer
Start geophysical survey

Science meeting

Recover the Proton Magnetometer

Finish MBES mapping

KAIKO on the surface

Touch the bottom (Depth=5,433m)
Leave the bottom (Depth=5,422m)
Surface

On deck

Launch the Proton Magnetometer
and start geophysical survey
Science meeting

Recover the Proton Magnetometer

Finish MBES mapping

7K#388 dive
Choco Chip

Sea Mounts

7K#389 dive
Deployment of
Ocean Bottom

Station

bc/NNE/3/2/1/10

Cloudy/North/4/3/1/12

bc/South/2/1/2/12

c/SSE/3/2/4/12




Tue

5:57

8:31

10:40

12:42

14:29

14:40
15:20-16:15
16:18

17:23

17:29
18:11-18:45
19:09-19:42
19:43-19:47
19:561
20:00-20:20

5-Jun-07
6:53
8:30
10:38
14:32
16:18
16:26
19:51
19:00-19:30

Wed 6-Jun-07

Thu

Fri

6:50

8:26

10:38

14:20

16:07

16:15
19:00-19:30

7-Jun-07
8:30
10:38
14:22
16:06
16:13
19:00-20:00

8-Jun-07
9:00

Deploy Ocean Bottom Positioning Station
KAIKO on the surface

Touch the bottom (Depth=5,504m)

Leave the bottom (Depth=5,503m)
Surface

On deck

Calibrate position of the ocean bottom station
Send release command

The buoys at surface

On deck

Wake up the ocean bottom stations
Surface buoy measurement

Send sleep command

Start MBES mapping

Science meeting

Finish MBES mapping

KAIKO on the surface

Touch the bottom (Depth=5,340m)
Leave the bottom (Depth=5,284m)
Surface

On deck

Start MBES mapping

Science meeting

Finish MBES mapping

KAIKO on the surface

Touch the bottom (Depth=5,466m)
Leave the bottom (Depth=5,286m)
Surface

On deck

Science meeting

KAIKO on the surface

Touch the bottom (Depth=5,286m)
Leave the bottom (Depth=5,105m)
Surface

On deck

Onboard seminer

Arrive at Kamaishi port

7K#390 dive
Deployment of
Ocean Bottom

Station

7K#391 dive

7K#392 dive

7K#393 dive

bc/SSE/3/2/2/12

be/South/3/2/2/10

be/South/4/3/1/10




Wearther/Wind direction/Wind speed index/wave(m)/swell(m)/visibility
(nautical mile)

Wearther Wind speed index

f=fine 0=0-0.2 m/sec.
be= fine but
cloudy 1=0.3-15

c= cloudy 2=1.6-3.3
3=34-54
4=55-79
5=8.0-10.7
6=10.8-13.8
7=139-17.1
8§=17.2-20.7
9=20.8-24.4
10=24.5-28.4
11=28.5-32.6
12=232.7-
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3. Objectives of the cruise

This cruise was proposed and accepted to carry out diving surveys for the following
three objectives.

3.1 Purpose of the KATIKO 7000II Dive on petit spot
Natsue Abe IFREE, JAMSTEC)

The purpose of the KAIKO 7000II Dives on three knolls (7KII Dive #388, 392 & 393) is
to obtain hard rock samples of possibly erupted as young volcanoes; ‘petit spot’. Petit
spot is a new type volcano recently found in the northeast Pacific Plate (Hirano et al.,
2006). According to Hirano et al. (2006), ‘petit spot’ is a unique volcanic type causing by
oceanic plate flexure and the small amount of magma came from the asthenosphere
through the fractures in the oceanic lithosphere. If the theory is correct, there are other
localities of such small volcanoes in other part of the middle of the oceanic plate. The
survey area of KR07-07 is one of the potential localities for another petit spot volcanic
field. There are numerous small knolls considered to petit spot volcano in the range of
37°20°'N to 38°10'N and 144°40’E to 145°50’ (figure 1). Petit spot research group tried
dredge sampling twice during KR04-08, however, they couldn’t get hard rock samples
except for some pumice and some possible drop stones from drift ices in this area.
Therefore, the primary objective of the dive is to get basalt rock samples from any
knolls of these and to make sure that these knolls could be petit spot volcanoes.

3.2 Motivation and Justification for Two Kaiko 7000 II Dives in the Source Region of
the Muyma 7.1 Sanriku-oki Earthquake of 15 November 2005 (Japan Time)
Stephen Kirby (USGS)

On 15 November 2005, a Mama 7.1 earthquake occurred 300 km east of the Pacific coast
of Iwate Prefecture. The maximum JMA earthquake intensity near the coast of Tohoku
was 3 and hence damage was minimal in Tohoku, as expected for an event so far from
shore. The main interest in this earthquake is that it occurred on the outer rise of the
Japan Trench just 100 km south the great M8.4 Sanriku-oki of 1933, one of the four
most fatal earthquakes in Japan since 1920. More than 3,064 persons were killed or
missing. The 1933 event spawned giant, very destructive tsunami waves in northern
Japan.

The 2005 outer rise earthquake was the largest recorded off the Japan Trench since
1933 and one of the largest in the world since 1986. It was extremely well recorded in
Japan and around the world and generated small tsunami waves that were well
recorded on the coastline of northern Tohoku. The source properties of this recent
earthquake have been intensively investigated by Japanese and foreign seismologists
based on seismic records on land and in 2007 by OBS deployments on the seafloor
recording its aftershocks (Hino, personal communication). These data are in
remarkable agreement. All investigators agree that this was a very shallow normal
faulting earthquake having initially ruptured at a depth of 10-15 km with nodal planes
parallel to the Japan Trench and that the trenchward-dipping plane was the active one.
Its rupture dimensions based on waveform modeling and the OBS-recorded aftershocks
were 45 km long and approximately 20-25 km down dip. An OBS study of its
aftershocks investigated by Dr. Ryota Hino and his colleagues also suggests that there
may have been two parallel normal-faulting ruptures planes that both strike at an



azimuth of about 7° and are spaced about 10 km apart. These would be
indistinguishable from a single source based on seismic waves recorded hundreds of
kilometers from the source. In summary, this well-studied 2005 earthquake occurred in
a similar tectonic setting and had a nearly identical focal mechanism and hypocentral
depth to the much larger 1933 event (Kanamori, 1972). However, we know much less
about the earlier event and hence the 2005 shock may serve as a compact source model
for the earlier earthquake, suitably scaled up in scalar seismic moment.

Diving on the seafloor of the source region of this earthquake with the Kaiko ROV will
require new detailed SeamBeam and sidescan sonar mapping of the seafloor above the
aftershock zone recorded by Hino’s OBS deployments in order to identify possible fault
scarps or other evidence of surfaced breaks. Especially valuable for scarp hunting
would be maps of grazing incidence side-scan sonar illuminated from the west so that
possible west-dipping scarps would show ups as bright reflectors. I propose that we do
one cross-scarp transect on the first dive and return to the same scarp on the second
dive and explore it in the along-strike direction. These dives would provide important
information on this type of earthquake source, such as: (1) whether rupture reached
the surface; (2) Whether rupture was compound (two or more planes); (3) Whether
there is structural continuity of the surface expressions of faulting with those to the
north closer to the 1933 source region; (4) Whether there is evidence for sediment
gravity flows or slumps off the scarps due to strong ground motions associated with
outer-rise earthquakes. If successful, this would be the first-ever ROV dive on an
outer-rise earthquake source. (5) Whether there is some connection between normal
faulting with “petit spot” volcanic seamounts.

Addendum on 13:45 on 4 June 2007:

Additional processing of the SEABEAM bathymetry by Kido-san to 10 m contouring
reveals two possible north-south features that are aligned with the north-south trend
of the main aftershock belt and may represent normal-faulting truncations of the
prominent NE-SW-trending ridges that are approximately parallel to magnetic
anomalies in this area. One feature is near longitude 145°5.5° E and extends from
38°09’ to about 39°20° N latitude. The other N-S feature is at 145°10.5” E longitude and
extend from about 38°10.6" to about 38°19’ N latitude. For both of these features, the
east side is apparently down. If our interpretation of these ridge truncations is correct,
they represent as much as 20 meters fault total vertical displacement. Slip modeling
indicates that the fault throw of the 2005 earthquake was about 1.2 meters, far too
small to detect with SEABEAM mapping. We are hopeful that rupture associated with
this earthquake occurred on normal fault structures that have been activated
repeatedly in the past and hence are detectible from bathymetry.

There are two significant uncertainties to these interpretations: (1) The N-S feature at
145°5.5’ E is in the center of the SEABEAM track line and the onboard scientific team
worries that the feature could be an artifact. An additional N to S SEABEAM line at
145°03’ from 38°30’ to 38°05 is scheduled for this evening. It is offset from the first
feature by 2° W, so if it is an artifact, it should be missing from this new SEABEAM line.
(2) The aftershocks of the 2005 event were located using an OBS array that was as
much as 15 minutes longitude east of the apparent aftershock locations. This could
lead to an eastward shift of the apparent locations compared to the actual locations by
as much as 20% of array position error, or 20% X 15 minutes or 3 minutes too far west.
Since the evidence cited earlier indicates that the active normal fault(s) dips west, the
trace of the surface rupture should be on the eastern margin of the dense N-S zone of

10



aftershocks.

First Dive Target

Given these uncertainties, the scientific team decided to select as our first dive target a
truncated ridge just east of the eastern N-S feature at 145°10.5’ longitude. We want to
start at 38°7'N latitude and head due E from longitude 145°10" E to 145°11.5’ E, a
Kaiko distance traveled of 1.5’ in latitude or 1.2 nautical miles.

3.3 Geodetic Experiments for the Renewal of Acoustic Seafloor Benchmarks

Hiromi Fujimoto (Tohoku University)

The pacific plate is estimated to be subducted at the Japan Trench of Sanriku at a
speed of about 9 cm/y, but nobody knows its speed near the subduction where big
earthquakes have occurred repeatedly. Tohoku University deployed three precision
acoustic transponders (PXPs) at GJT1 site in the study area in 2003 to measure the
speed in situ. Although cm-level relative positioning has not been attained due to
limited chance of geodetic observations, the observed data are valuable. Unfortunately
it turned out during the observation in 2005 that the geodetic observation at the site
would be terminated; the amplitude of the acoustic signals from the PXPs was less
than 20 % of the normal value presumably because of the exhausted batteries. We
should deploy new PXPs and measure the relative positions of the new and old PXPs
with 1 cm resolution in order to continue the geodetic observation. Diving operation is
required for the job after the old PXPs are inactive. That is why we applied to the
KAIKO diving surveys.

We plan to let the KAIKO 7K II carry a PXP in the payload space, deploy it on the
seafloor side by side to an old PXP. Then we will measure the relative position between
the two PXPs with the aid of visual images provided by cameras of the KAIKO. After
the measurement, we will try to recover the old PXP with a rope connected to the
KAIKO. Two dives are necessary to deploy two PXPs. We plan to deploy another PXP

with a mooring system.

11



4. Results of Diving Surveys

4.1 Report on the Kaiko 7000 II Dive#388 on 2007/06/02
Natsue Abe, Yuki Koike IFREE, JAMSTEC)

This dive started at depth 5423m, 37°57.80’N latitude, 145°00.87’E longitude and
ended at depth 5207m, 37°57.1222’N latitude, 145+00.8067E longitude. The target is
one of Choco-chip knolls which is considered as a kind of petit spot volcano. The aim of
this dive is to observe on the surface of this knoll and to take rock samples from this
knoll. Some cryptic micro fault was expected before dive according to the multi-narrow
beam seafloor survey, but any such feature couldn’t be observed during this dive. Nine
rock specimens were sampled during the dive including three basaltic samples; one
high vesicular fresh basalt that looks similar to the petit spot rock, one highly altered
massive lava and one fresh scoria. Some manganese crust and nodules, and pumice are
collected. This is the first petit spot that is discovered except Yukawa knoll area and
Kaiko knolls area and sampled fresh basaltic samples.

The dive record, dive log, list of samples, and the dive track chart are shown in Tables
4.1.1-4.1.3 and Fig. 4.1.1, respectively.

12
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Plutonic:  gabbro  dior guartz dicrite  granite

Crystala= ua, U, %
Ultramafic: lerzolite  harzburgite  dumite  pyrowenite  others

Crystals= %, %, kS

Others: — e ——
Sedimentary rocks & others (characteristic of the clasts)
Fragments cormp.: mone or  poly

Rock type:

Grainsize fmm);, =1-2-4-§—-16-32—-64— 128 - 266 «
Sorting : wall OOy
Roundness : angular

Fatric: clast-suppont —-----——--- matrix support
Grading narmal nen vl
Matrlx : sl sand others:

Lithic: Lithiied or  unlithified

Remarks  odypoe by g lbeeres prddide alferd pﬁ-f,u-:cl,:,»r}‘_
d 4 )

June 2, 2007
TK ]I #388 R' j Described by __Abe & Koike

;
[

Sample Size:  X=_ a3 cm, Y=_ 20 em, 7= M oem SKETCH

Weight: o 2% g

Mn coating: thin i

Caolor {inside): gt biroer

Alteration: no @EEE sivong

Vesicularlty: 30

Lithology: menamick or palymict

Qccurrence:  massives lavas golcdniclasliy sediments others

Igneous & Ultramafic Rocks
“olcanic: basalt  basaltic andesite  andegite  dache tf@
Thickness of glaas: nm -

Phenoorysts= S, %, %
Plgonie:  gabbro  dierte  quarz diarte  granite

Crystals= Yo, W, k)
UlEramafic: lerzolite  harzburgita  dunite  pyroxaniie  others

Crystals= %, %, k1

Uthers:
Sadimantary rocks & othrers {charactenstic of the clasis)
Fragments comp.r mona  or  poly

Rack type:

Grinsizs(mm): <T-2-4-8—-16-32-84 - 128-256 <
Sorting : el paorly
Roundness roung-—--—----———-—-——angular

Fabrig: clast-support ----—----- — matrix suppaort
Grading : normal alet

M atrix - gilt eand othars:

Lithic: Lithified  or  unlithified
Remarks

“F -
Wi e
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June 2, 2007
7K I[ #388 R- N Described by __Abe & Koike

ﬁ%ﬂézsue: m;z T em 2= & cm SKETCH

Mn coating; - mm
Color {inside): sy
Altaration: no  uesk strang
Vesicularlty: %
Lithology: manomlet or palymilet

Occurrence: massives lavas volganiclastics sediments others

lgneous & Ultramaflc Rocks
Wolzanie: basalt  hasaltic andseite  andesite  dacite  rhyolie

Thickness of glasa: _ wm

Phenocrysts= Yo, Yo, E
Plutanic.  gabbra  dionie  quartz dioride  granite

Crystals= %5, Yo, A
Ultramafic: lerzolte  harzburgite  dunite  pyroxenite  others

Grystals= ¥, %.

Others:
Sedimentary rocks & others (characteristic of the clasis)
Fragrments comp.: mona  of  poly

Rock typs:
Grainsiza(mm): <1-2-A4-&-16-32-64— {25256 =
Soning wall paory
Roundness : [[+IRy Te EEREEPEEEREERREREREEREEEREE argular
Fabric: clastsupport ——————— matrix suppart
Grading nermal non reverse
M trix sit sand others:
Lithic: Lithifted or  unlithified

Remarks

La,ycmpf Mo crust

) June 2, 2007
TKI#388 R- ¢« Described by __Abe & Koike
"S;arir:!;:;Siza: xlég'gjg‘# 3 cm, Z= 0\' cm SK_ETC_H

Mn coating: Fii] mm

Color (insldie): __atex , browst ; Jole broa
Alteration: o strong

Yesicularity: %%

Lithology: mehamict or polymist

Doourrence:  massives Javas volceniclastics sediments others

fgneous & Ultramalic Rocks
Volcenic. bdEsal? baseltic andesite  andesite  dacite rhyolite

Thickness of glass: i) mrm

Phenoorysts= Of 2. %, %, %
Plutonic:  gabbro  diorite quariz diorite  granita

Crystals= Ya, B, %
Ultramafle: lerzollte  harzburgite  dunite  pyroxenite  others

Crystals= %a, a, %

Others:
Sedimentary rocks & others {characteristic of the clasis)
Fragments comp.: mone  or  poly

Rock type:

Gralnslze(mm): < 1-2-4-8-16-72 -84 - 128 - 256 <
Soring | well poorly
Roundness : reUnd -———--—angular

Fahric: clast-support --------- o matrx support
Grading : nemnal- -——IOME--mmmmm ] TEVErss
Matrix : ailt sand  others:

Lithic: Lithified or  unlithified
Remarks

?e’rf" }"Eef,
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TKI#388 R-

June 2, 2007

Described by ___Abe & Koike

Sample Size:  X= cm, Y= crn, 2= o
Woight: bD g T Bem x B
Mn ceating: rm
Coalor finside): firj. By
Alteration: na  week strong
Vesiculanty: %
Lithology: monomict or polymict
Occurrence: massives lavas voleanldastics sediments cthers
fgneous & Ultramaiic Rocks
Volcanic: basalt  basaltic andesite  andeske  dacite  rhyolite
Thickness of glass: _ bl
Phencorysts= o, % i
Flutonic:  gabbre  diorte  quartz diorite  granite
Crystals= \ %, ¥
Ultramafie: lerzelite  harzburgite  dunite  pyroxenlte  others
Crystalg= a, Y, %
Othars: :

Sedimentary rocks & others (characteristic of the clasts)

SKETCH

Fragments comp.: mono  ar  paly
Rock type:
Grainsizefmmy: <1-2-4-8-156-32-04— 128255 =<
Sorting : wall poorly
Roundness ; T L R angular
Fatric: clast-auppott matrix support
Grading : normal--- nane: ree
Matrix ! silt sand cthers: R
Lithie: Lithified or  unlithified

' Remarks N

[ m o Nookiies
TKIO#388 R o e

- Y . .
U Described by __Abe & Koike

Sample Size: X=___ em. Y= _ cm, 2= cm SKE TCH
Weight: g Fe Hom
Mn coating: _. . mm :
Color (ingide): _ dord  favn
Altaration; no wesk strong
Vesicularity: %
Lithalogy: manomict or polymict
Cecurrence: massives laves volcaniclastics sediments others

igheous & Ultramafic Rocks

Wolcanic:  basalt  basaltic andesite

andeeite  dacite

Thickness of glase: . mm

FPhenogryste= %, %,
Plurionic:  qakbro  disrite  quartz diorite  granite

Cryztals= %, %,
Ultramafic: lerzolite  harzburgite  dunite  pyroxenite

Crystals= % %,
Othera:

rhyolte
o
%

uthers
%

Seodimentary rocks & others fcharacteristic of the clasis)

Fragments comp.: mone o poly
Rock type: .
Grainsize {mm): <1-2-4-8-1G-32-64— 128250 <
Sorting : well pontly
Roundness : round angular
Fabric: clast-support -------—---—- matri< support
Grading : nonmal noh reverse
Matrix gilt sand othera: .
Lithie: Lithified  or  unlithified
Remarks 3 4
] 7
Mo crust
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4.2 Report on the Kaiko 7000 II Dive #389 on 2007/06/03
Hiromi Fujimoto, Motoyuki Kido, Yukihito Osada, Hiroaki Tsushima
(Tohoku University)

Three precision acoustic transponders (PXPs) are deployed on the outer rise of the
Japan Trench at the GJT1 site in the study area to measure the motion of the Pacific
plate near the subduction plate boundary. Because the battery of each instrument is
estimated to be exhausted, we should deploy a new PXP and measure the relative
positions of the new and old PXPs with 1 cm resolution in order to continue the
geodetic observation. Diving operation is required for the job after the old PXPs are
inactive.

The Kaiko 7K II carried a PXP in the payload space, deployed it on the seafloor side by
side to an old PXP, and we measured the relative position between the two PXPs with
the aid of visual images; the direction of cameras and images of the 4 cm by 4 cm
meshes of the PXP’s bottom frame were useful to measure the direction and the length
of line connecting the two instruments. The PXP DJ8 was deployed at 38-22.8622 N,
144-53.3923 E, depth 5438.8 m. After the measurement, the old PXP was recovered
with a rope connected to the Kaiko.

Judging from a multi-narrow beam bathymetric map, the old PXP was deployed in the
middle of a flat belt of the seafloor. The belt was a NW-SE trending depression about 15
km wide and bounded by gentle slopes on both sides. Therefore we observed the
seafloor along a E-W line of about 500 m before the deployment of the new PXP. The
results of observation with 5 cameras of the vehicle and the side-scanning sonar of the
launcher show that the seafloor is quite flat without any indication of local reliefs.

The dive record, dive log, and the dive track chart are shown in Tables 4.2.1-4.2.2 and
Fig. 4.2.1, respectively.
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4.3 Report on the Kaiko 7000 IT Dive #390 on 2007/06/04
Hiromi Fujimoto, Motoyuki Kido, Yukihito Osada, Hiroaki Tsushima
(Tohoku University)

We carried out the second experiment following the Kaiko dive 389. The Kaiko 7K II
carried PXP DJ7 in the payload space, deployed it on the seafloor side by side to an old
PXP, and we measured the relative position between the two PXPs with the aid of
visual images taken from the Kaiko in the same way as the previous dive. The PXP
DJ7 was deployed at 38-23.8165 N, 144-47.3371 E, depth 5499.0 m. After the
measurement, the old PXP was recovered with a rope connected to the KAIKO.

The dive record, dive log, and the dive track chart are shown in Tables 4.3.1-4.3.2 and
Fig. 4.3.1, respectively.
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4.4 Report on the Kaiko 7000 II Dive #391 on 2007/06/05
Stephen Kirby, (USGS)

This dive started at depth 5340 m depth at position 38°07 N latitude and 145° 10’E
longitude and ended at depth 5289 m and approximate position 38°07 N and 145°
11.75” E. The target on this west-to-east course approaching a gentle ridge was possible
fault disturbance of the seafloor caused by the M7.1 earthquake of 15 November 2005
(Japan Date) based on the hypothesis that vertical displacements of NE-SW ridges are
caused by cumulative normal-fault displacements on the same fault by many
earthquakes similar to the most recent event in 2005. Three or possibly four such
ridges were identified along a north-south SEABEAM track at longitude 145°10° E
where the SW segment of each ridge was lower in relief that the NE segment by 10 to
20 m. The seafloor along the Kaiko course was only composed of fine-grained soft
sediment and no evidence of disturbance of the seafloor caused by recent faulting was
found during the dive. To the contrary, the seafloor was remarkably smooth and the
only noteworthy feature about the seafloor was that it displayed scattered rocks on the
surface. Six rocks were sampled by Kaiko and all proved to be low-density pumice.
According to Dr. Natsue Abe, such a scattered field of rocks is unusual in deeply
sedimented areas. The area traversed by this dive was in the “near field” of the 15
November 2005 earthquake where seismic intensity probably exceeded JMA intensity 5.
The 2005 earthquake was of the normal faulting type and hence vertical accelerations
could have exceed 1 g. This might explain why these volcanic rocks could have been
accelerated into the water column. This hypothesis does not explain how these rocks
ended up in soft sediment in the first place. Natsue Abe suggests floatation of these
low-density rocks rafted from some other source, perhaps an island arc such as the
Izu-Bonin system.

The failure of this dive to discover any seafloor disturbance associated with the 2005
earthquake using the search hypothesis described above argues for using a different,
more efficient approach to find seafloor evidence of recent faulting for Kaiko ROV dives
during future cruises. Future inversions of seismic arrival-time data from Dr. Ryoto
Hino’s present-day OBS deployment above the locations of the aftershock zones of the
2005 event should make it easier to narrow down the surface trace of the fault(s),
especially if relocations could be used using methods like double-difference and if
poorly located events are not included in the analysis. Dr. Natsue Abe suggests that
further refinement of surface expressions of these faults could result from observations
using deep-tow camera systems or deep tow side-scan sonar that has much longer
profile lengths than the Kaiko ROV. All of these approaches could be applied in future
cruises when these data and other tools could be used to narrow down the target areas
for Kaiko ROV investigations.

It is therefore suggested that the second Kaiko dive for this cruise planned for the
search for seafloor disturbance of the 2005 earthquake be postponed to a later cruise
and that, instead, this second dive target one of the “petit spot” volcanic centers in the
north-south volcanic chain that Dr. Natsue Abe is studying. The author of this report
proposes that the ROV Kaiko dive on the volcanic edifice near 38°08’ N and 145° 01.3’ E,
approaching it from its steep eastern side. This ROV course would involve as much as
1000 m of seafloor relief. It is hoped that fresher rock exposure will be found on those
steep eastern slopes could be useful to Dr. Abe and that perhaps recent faulting could
have produced that slope. Some apparent aftershocks in the western N-S band
determined from Dr. Hino’s first OBS deployment occurred below the vicinity of this
volcanic target.
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The dive record, dive log, list of samples, and the dive track chart are shown in Tables
4.4.1-4.4.3 and Fig. 4.4.1, respectively.
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7TKIO#391 R- o/

June §, 2007
Described by __Abe & Kojke

Sampls Siza:

Weight: JE0 g

Mn coating: mm

Color {ingide]: Lot mam it .!5?"‘-
Altaration: no week  Strong’
Vesleularty: _ : T
Litholagy: monomict or polymict
Occurrence:

X= E_cm. Y= h:lfa_t:m. =

igreous & UNramafic Flocks

a
i cm

AT

massives |avas gd_lcanic!astf@ sadimantz  cthers

Veolcanis:  beselt  basshic andesite  andesite  dacite  rhyclite
Thickness of glass: __mm
Phenocrysts= %, %, %
Phrtoric:  gabbro  digrite quartz diorite  granite
Crystais= %, . %
Ultramafic: lerzalite  harzburgite  dunite  pyroxenite  others
Crystals= Fn, %, )
CHiers: i
Sedimentary rocks & others (characteristic of the clasts)
Fragments comp.: mono  or  paly ’
Rock type:
Grainsiza{mm): <€1-2-4-8-16-32-64— 128258 =
Sorting : well poorly
Roundness : TN ——- e —angUl 2T
Fahbric: Glast=sUpport semsse--—--naa- matix support
Grading r normezll M TEVEIES
Matrlx : sitt sand others:
Lithic: Lithified or  uniithified

SKETCH

Ramarks P_,m;_

4
FE oL
R

L,-,:'."-;r\‘ muu?l

TKI#391R- /0

June 5, 2007
Described by __Abe & Koike

cm

Sample Slze:  X=__ 14 em, = fl_em z=_ 72
Weight: g0 g

Mn coating: mm

Color (inslde): _iyilte T Freey

Alteration: no  week  stfong

Veslcularity: N k.|

Lithology: maonomict or palymict

ocoumence:

Igneous & UMramafic Rocks

“oleanie:  basalt  baealtic andeeite  andesite  dacite  rhyollke
Thigkness of glass: .. mm
Phenoerysts= . T, £
Plutonic:  gabbro  diorite  quarlz diorite  granite
Crystals= %o, %. o
Ultramsafic: lerzofite  harzburgite  dunite  pyroxenite  others
Crystals= W, %, %
Orthers:

Sedimentary rocks & others (characterisiic of the clasts)

SKETCH

massives lavas yoloificleatisy sediments others

Fragments comp.: meng  or  poly
Rock type:
Grainsize{mm): <t-2-4-8-16-32-64—126-256+<
Soring : wiell paarly
Roundness : round—-—~——angular
Fabric; €last-EUPPOTE --mmmmmmmmmmeeeae matrix sLpport
Grading : namal- NG reverse
Matrix - silt sand others:
Lithie: Lithified ot wnlithified

(0.

Roemarks |
;}um.
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TKI#391 R- 03 Described by At;leu;er(sc;i:gm

a;;:::—l!f Size: X= jlﬂﬂ cm, g‘r’= JrE cm, 2= I em SKE TCH

Mn coating: . mim
Color {insidel _whili e 6o
Alteration: no  week " sfrong
Yesicularity: %o
Lithology: monornict or polymict

Occurrence:  massives lavas volcuiic

Ignecus & Litramafic Rocks B
Volcanic: basalt  basaltic andesite  andesite  dacite  rhyolite

_:_?:5 sediments  othera

Thickness of glass: mm

Fhenocrvsts= %6, %o, %o
Plutoric:  gabbro  diorte  guartz dicrite  granite

Cryztals= ¥, %, %
Uliramafic: lezolite  harzburgits  dunite  pyroxenite  others

Crystals= 9, %, 0%

Others:
Sedimenfary rocks & others {characteristic of the clasts)
Fragments comp.. mong  of  poly

Rock type: -

Grainsize (mm} . <1-2-4—8— 16— 32 - B4 — 128 - 266 <
Sorfing : el poorly
Roundness TQUIMG-mnmmmm e e angular

Fabric: clast-suppott -———-——— rmatrix supgort
Grading : narmal none- reverse
Matrix silt sand others:

Lithic: Lithified  or  unlithifled

Remarks f’m IS

7K ]I #391 R' 8 9‘ Described by Al;leu;el(sc;iigm

sampleSize: X= ¥ cmy= 'E omoz= & om SKETCH
Weight: J{#!D i

Mn coating: - mm
Color {inside): 1Afis 75 Grawr
Alteration: no week © gtrong
Vesleularity: b
Lithology: monemict or polymict
Occumrence;  mMassives lavas vofEé_niela_'_a';"_@s sedlments  others
lgrreous & Uiramafic Rocks
Volcanic: basalt besalic andesite  andesite  dacite  rhyolite
Thickness of glass: mm
Phenocrysts= %, %, b
Plutonic:  gabbro  diorte  guartz diorte  granite
Crystals= %, %, %
Ultramafic, larzolite  harzburgite  dunite  pyroxanite  others
Cryztale= Y . %
Others:

Sedimentary rocks & others (eharacterigtic of the clasts)
Fragments comp.. mens  or  poly

Rock type: -
Grain size mm) : <1 —-2-4 - 8- 16-132 54 — 128256 <
Sorting ; Wl —— - poorly
Roundness : rounf—————-angular

Fabrle: clast-support - matrix suppart
Grading : normal nor reverse
Metrix : gilt sand athers:

Lithic: Lithified or  wunfthifiad

Remarks  pequ/!w
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/KO #391 R- &

June 5, 2007
Described by __Abe & Koike

Sample Size: X= AN em, Y= ;6 em, Z= i em
Waight: 23ta q

Mn coating: mm

Color (inside): mbtE  Fo ey

Alteration: no  week  $trorg

Vesicularity: %

Lithology: mangmtiet or palymict . -

Qcocurretice:

massives {avas viitanicl
Igneous & Ultramafic Rocks

tick sediments others
Ll

Valcanic:  hasalt  basaltic andesite  andesite  dacle  rhyolite
Thickness of glass: . mm
Fhenocryste= %, W, %
Plutoric:  gabbro  diorite  quartz diorite  granite
Crystals= X . %
Ultramafic: larzalita  harzburgite  dunite  pyroxenite  others
Crystals= %, Y, %
Qthers:

Sedimentary rocks & others (characteristic of the clasts)

Fragments comp.: mono  or  paly

Rock type: .

Grain gize {mm) © <1-2-4-5-16-32-04 - 126 -256 =
Sorting : well poorly
Roundness roynd ———————angular

Fabric:

Grading :

Iatrix ; silt sand others:

Lithic: Lithified  or  unlithified

SKETCH

Remarks ?g,.\w," [T
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4.5 Report on the Kaiko 7000 IT Dive#392 on 2006/06/06
Natsue Abe and Yuki Koike (IFREE, JAMSTEC)

This dive started at depth 5450m, 38°04.250’N latitude, 145°01.2500’E longitude and
end at depth 5286m, 38°04.4048 N latitude, 145°01.6085’E longitude. The target knoll
has a large crater which is thought to be made by volcanic eruption. This is also one of
Chocochip knolls which is considered as a petit spot type volcano. The aim of this dive
is to observe on the surface of this knoll and to take rock samples especially from inside
of the caldera and caldera wall. The bottom of the caldera is almost flat and the slop of
the wall grows steep towards the top of the hill. There is the criff at the edge of the wall
top and pillow lava like structure was observed there. Large columnar joint like
structure was observed on the way to the edge of the wall. 17 rock specimens were
sampled during the dive including fresh dense basaltic samples and one doleritic
hypabyssal rock. One of them shows high vesicularity.

The dive record, dive log, list of samples are shown in Tables 4.5.1-4.5.3, respectively.
The dive chart and dive track are shown in Figs. 4.5.1-4.5.2.
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7K I #391 R-

Fals June 6, 2007
v 2pizes Described by __Abe & Koike
Sampla Size: X=——-— "W -Y=—_ cm, Z= jig;ﬁ'

Weight: o [¢]

Mn coating: - _mm
Color{insida): _dark  brsuu
Altaration: no o owesk  strong
Vasicularity: — %
Litholody: maonamict ar polymict
Oecurrence:

igneous & Ultramafic Rocks

SKETCH

massives lavas voleaniclastics sediments @tﬁé?s;

Volcanic: basalt  basaltic andesite  andesite  dacite  rhyolite
Thickness of glags: min
Phanocryste= e, Yo, %
Plutonie:  gabbro  diorte  guartz diorite  granits
Crystals= %, 4, %
Ultramafic: letzolte  harzburgite dunite  pyroxenite  others
Crystals= 4, ¥, Yo
Othars:

Sedimentary rocks & others (chaf:z_ic-i'ensnc of the clasts}

Fragments comp.: mono  or  poly
Rock typa:
Grain size (mm): <1-2-4-B-15-22 -84 —12B-255 =
Sorting - Il pocry
Roundness © roung-----o-eemes oo angular
Fabric: — Matr¥ support
Grading : nong—--- Teverse
l=trix silt sand others:
Lithic: Lithified or  unlithified
Remarks  fq, podule.
(?
TKI#39Y R- . S Kike
- - .
W Described by __Abe & Koike
Sample Size:  X= om, Y= om. 7= oM SKE TCH
Weight: Ryr) a e e
Wn coating: — mm
Color {insida) vl brosue .
Alteration: no_- week  streng
Vesolculadty: - - %
Lithology: monomict or polyrmict .
Occurrence:  massives lavas volcaniclastios sediments @heg)

lgneous & Witramafie Rocks

Volcaniz:  hasall  basaltic andesite  andesite dacite  rhyolite
Thickness of glass: mm
Phenocrysts= %, %, %
Flutonic:  geabbro  diorite  quarte diorlte  granite
Crystals= Y, , Ya
Lltramafic: letzolta  harzburgite  dunite  pyroxenite  others
Crystalz= s, , U
Cithers:

Sedimentary rocks & others (characteristic of the clasts}

Fragments comp.: mons  of  poly

Roch type:

Graingize(mm; . <{-2-4-B—-{6—-32-64 - 128 - 256+«

Sorting : well pooriy

Roundness : [ 211 [g]s R —— angular

Fabric; clast-suppart —— matrix eupport

Grading : normal o ]

Patrix . sitt sand others:

Lithig: Lithified ot  unithified

Remarks Sevaral Qe s

I avl E}'.@f ruse

Mo eruct | pedwia
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. ~ June 6, 2007
TKI#39%-R- /7 Described by __Abe & Koike

el _ o _
\?\faem:::s'm. x= 6/9’; cm.g‘(— CQJ on, &5 2 rail SKETCH

Mn coafing: <34 mm

Color (inside): _duw's apmy ___g_%@gﬁmww
Alteration: ne  WeeX [ seng
Vesicularity: A0 9w

Lithalogy: oG et or polyrmiat -

Ocourrence:  massives lavas c\?f)ll::tanic::lﬁgi‘_i,tzs'j sediments  others

Igneous & Ultramafic Rocks
Woleanic: basalt  baselfic andesite  andesite  dacite  rthyolite

Thickness of glass: men

Phenoorysts= %, a, T
Plutonic:  gabbro  diorite quarz diorite  granite

Cryetals= o, %, U
Ulramafic: lerzolite  harzburgite  dunite  pyrovenits  others

Crysfals= i, a, a

Others:
Sedimeniary rocks & others (characterisiic of the clasis)
Fragments comp.: mono or  poly

Rock type:

Graln slzedmm): < 1-2 -4 -8 18- 3532 - 64 — 128 - 256 «
Sorting : wea| paorly
Roundneas : roungd—--——--——-- angular

Fabric: clazt-gsupport - — matnix support
Grading @ narmal neh reverse
Matrix : silt sand others:

Lithic: Lithified or  unlithified

Remarks F,-ﬂ Wi

ya
e f June 6, 2007
7K I[ #391\ R' U% Described by __Abe & Koike

/

Sample Size: X= f; cm, Y=_F cm, Z= }; am SKETCH

Waight: HESD 1]

Mn coating: < 2 mm

Color (ingfde):  garl  arews

Alteration: no  wéek'  slong

Vesicularity: - W

Lithology: menemict or palymict

Occurrance: rg_{elaii‘\ées) lavas volcaniclastics sediments athers
Ignecus & Ultramafic Rocks

Walcanic: gﬁasalt Lasalle andesite  andesite  dacite  rhyolite

Thitkness of glass: —— _mm

Phenoerysts= &7 &5 %, %, %
Plutenic:  gabbro  diorite  gquertz diorite granite

Crystala= 'S o, th
Ultramafic: larzglite  harzburgite  dunite  pyroxenite  others

Cryalals= o, %, ki

Others:

Sedimeniary rocks & others {characteristic of the clasis)
Fragmants comp.. mone  or  poly

Rook type:

Grainsize {rm) . <1-2-A4-0-16-232-64 - 120260 <
Sorting - weall povry
Roundness : OG- —— e angular

Fabric: clast-support ---——----- —— matrix support
Grading : normal None: VETS!
Matrix : st sand others: .
Lithie: Lithified  or  unlithified

‘ Remarks e
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<
i gy June 6, 2007
TKIO#391 R- /& Described by __Abe & Koike

Sample Size: X= 23 om, Y= /.S_—cm, z= 7 () om SKETCH
Welght: %;oa g
Mn coating: R T3 .mm

Colar {inside): o X dori nF
Alteratlon: no  wgek.2 strong
Vesicularity: —_— %
Lithelogy: monemist ar polymict

Occurrence: @s_ggg,s‘?’@xas“) volcaniclastics sediments others

igreous & Ulframalfic Rocks
Voleanic: 48salk basalic andesite  andesle  dacite  rhyollte

Thigkness of glass <. 4~ mm

Phenoorysts= —— %, %, ko)
Plutonic: gebbro  diorite  quarz disrite  granite

Crystals= ’ S, 'S ')
Ultramnafic: larzelita  harzburgite  dunite  pyrowenite  others

Crystala= 5, Y, Eo)

Others:
Sedimentary rocks & others {characteristic of the clasts)
Fragments comp.: mont o poly

Rook types

Granslze {mm): «1-2-4-8-16-32-64 - 1280 - 256 =
Sorting : Il e poorly
Roundness : TOUNg----—— e —m-——--aAnguiar

Fabric: clastsuppart ------------—--- maftrix support
Grading : narmal none: reverse
Matrix sit sand others:

Lithic: Lithified  or  unlithifisd

Remarks _/H,( as’s, / Eraben. plocs

o~ June 6, 2007
7K ]I #39 1LR' (;’b Described by __Abe & Koike

oo 3oL = Lam b SKETCH

Mn eoating:

Color {inside)

Alhteration: .
Vesicularity: —

Lithclogy: menomict of palymict

Oceurrancs:  maseives lavas vqit’:énicla_s__f[cs sediments others
p——

Ignecus & Ultramafic Rocks
Woleanio:  basall  basaltle andestte  andesite  dacie  thyolite

Thickness of glass. mm

Phenoorysts= %, 4, kS
Phrtonic:  gabbre  diorite  quartz dierite  granite

Crystale= g, %, %
Uiramafic: lerzalite  harzhurgite  dunite  pyroxenis  athers

Crystals= %, i,

Others:
Sedimentary rocks & others (characteristic of the clasts)
Fragmenits comp.. monc  or  poly

Rock type:

Grainsize (mm) . =£1-2-4-3-18-32 -84 128286«
Sarting : rell pogrly
Roundness : roung———angular

Fabric: clast-support ----------------- martrix support
Grading : nonmal TICELE TRVErSE
Matrix : gilt =and athara:

Lithic: Lithified ot unlithified

Remarks Pu Wik
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i~ k o be et June 6, 2007
TKI#391.R- » Described by __Abe & Koike

5 Sizn: = bl I=‘"£ |=-’{§- S C
g w= e e Lo SKETCH

Wn coating: i1l
Coloz {inside): 1

Altaration: no  whek strong
Vegleuladty: o
Litholagy: monomist ar polymict

Occurrence:  massives lavas volcaniclastice sediments  others

ignenus & gma afic Rocks
Voleanic: \‘l;;?pg basaltic andesite  andesite  dacite  rhyclite

Ickness of glass: mm
Phenacrysts= 9%, %, %
Plutoniz:  gabbro  diorbe  guartz diarite  granite
Crystals= o, o, L)
Ultramafic; l2rzolte  harzburgite  dunite  pyroxenite  others
Crystals= %, Yo, %

Others:
Sedimentary rocks & others {characteristic of the clasis)
Fragments comp.: mone  or  poly

Rook type:

Grainsize{mm): < 1-2wd-B-16-32~84~ 128~ 255 <«
Sorting - well————————--poorly
Roundness . round--- -angular

Fabric: clazt-support ---- . matrix support
Grading © narmal ! reverse
Matrix : sitt sand others: .

Lithic: Lithified  or  unlithified

Raimarks

LY F febecat June 6, 2007
TKIO #391.R- 0 Described by __Abe & Koike

::erir;;:;e;SIze: X=_ b cm..g‘r'= ﬂo)mi/;m = '? am SKETCH

Mn ¢oating: - - mm
Caolor (insidey _Aax X
Alteration: no  Gyesk’” stong
Vesicularity: — %
Lithclagy: menemicl of palyrmicl

Oceurrence:  ‘Mmassivel lavas volcaniviastios sediments others

Ignecus & Uliramalic Rocks
Woleanic: thasgﬁ basaltic andesite  andesite  dacike  rhynlite

Thickness of glass, - mm

Phenosrvets= P 7 %@, %, %
Plutenle:  gabbre  diorite  gquartz dierite  granite .

Crystals= Y, %, kUl
Uliramafic: lerzokite  harzburgite  dunite pyeoxenite others

Crystals= %, S, ]

Others:
. Sedimeniary rocks & others (characierisiic of the clasts)
Fragments comp.: mane  or  poly

Rack type:

Grainsize (mm): <1-2-4-8-16-32 564128288 <
Sorting L —poorly
Roundness : roUnHd--—————--———angular

Fabric: clest-support —-------—---- matrix support
Grading : namal o reverse
Metrix - silt sand others:

Lithie: Lithified — or  unlithified

Remarks.  |7inT | 1ke sarface.
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< June 6, 2007
7K1 #395'2 R-7 Described by _ Abe & Koike
o S X e gt =L SKETCH

Mn coating: — mm

Color (inside); _oiaed gl

Alteration: no  ciweeks “srong

Vesicularity: =l %

Lithology: rnonormict or polymict

Occurranca: nﬁa.sgljas lavas vaolcaniclastios sediments  athers

Ignecus & Uitramafic Rocks
Yalganic: I@Qs_al hasaltic andesite  andesite  dacile  thyolibs

Thickness of glass == mm

Phenocrysts= 2 5 W, %, "
Flutonic:  gabbro disrit quartz diorite  granite

Cryatals= %, &, %
Ultrarnafic: lerzolite  harzburgite  dunite  pyroxenite  others

Crystals= o, %,

Uthers:
Sedimentary rocks & others {characfenstic of the clasts)
Fragments comp.: meno  or paly

Rock type:

Grain sizefimm): <1-2-4-8-16-32-84-128-256 <«
SBorting : Il poorly
Roundness : round—— — anqular

Fabric: claat-suppert ----------------- mratris support
Grading » nommal HEar rEVETSE:
tatrix : gilt sand others:

Lithre: Lithified — or  unlithifieed

Remarks cene ke ] l

- . June 6, 2007
TK O #3971, R- /O Described by _Abe & Koike
ﬁ:g;::: Sizer >(=_:‘./-‘-L c:m,gY: A3 em 2o B em S K E TC H
M coatmg
Color {insi WDU«'
Alteratfun o Wesks Strong
Lrthology“y‘ maonemict ﬂ: p:{;ymict

Qccurrence: midssive® lavas wveloaniclastios sediments others

lgneous & Ultramafic Rocks
Yolcanic: (fﬁf&@ basaltic andesite andesite  dacite  rhyolite
nes

sofglass: _ /  mm
Phenocrysts= &/ 7 %, %, E
Plutonic:  gabbro diom.e quértz diorite  grarie
Crystals= %, . )
Ultramafic: lerzalite  harzburgite  dunite  pyroxenite  others
Crystalz= %, %, S

Gtiers:
Sedimentary rocks & others (characteristic of the clasis)
Fragments comp.: rmoma or  paly

Rock type:

Grainsize (mm): =<1-2-4_-8_18_32_84 123 _268=
Sorting : well --pooHy
Roundness : 2T B angular

Fabric: clast-suppart ——rrrme—ne At sUppoH
Grading : narmak ety S
Matrie - giit eand others:

Lithie: Lithified  or  unlithified

Ramarkis  g/occ
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; June 6, 2007
7K1 #394:>/R' [ Described by __Abe & Koike

Sample Size: ¥=_' /[ eom, ¥= - em, = 'S £m SKETCH
Waight: fran 4

Mn coating — mm

Color (ingide): 4k

Alteratian: nd /weaFk Eong

Vesicularity: v %

Lithology: rnancanick, or palymict

Occurrence:  niassives” lavas volcaniclastios sediments others

ignacus & Ultramafic Rocks

Volcamic:  Hasaly basaltic andesite  andesite  dacite  thyolite
Thickness of glass: ~—  mm
Fhenocryste=F | L Y, Ya
Plutonic:  gabbro  digrite quarnz diorite  granite
Crystals= EN %, S
Ukramafic: lerzolite harzburgite  dunite peroxenite  athers
Crystals= Y, . %
Others:

Sednmaritary racks & others (charactenstic of the clasts)
Fragments comp.. mong o poly

Rock type: i

Grainsize{mm): < 1wZod4od—16-37 64 - 126256 <
Sorting : well ponrly
Roundress : PO e e guilar

Fahric: clast-support ----—-m-meeeeee- matrix support
Grading : hotrnal Nohe

Matrix : silt sand others:

Lithic: Lithified  or  unlithified

Remarks [t 3.L» VES e 17

- June 6, 2007
TKI#391.R-/2 Described by __Abe & Koike

I : z
Sample Size: X=_ - om, Y= & om, 2=_ -2  om SKE TCH
Weight: q

Mn coating: . _omrn

Colar (insida): _dak fresy

Alteration: no Egﬁ strong
S %

Vealoutarty:

Lithology: Moenamict ar polymict

Occurrgnce:  Massives Mavas volcaniclastics sediments  ofhers
laneous & Ultramafic Rocks

Volcanic: «Bsall basalic andesite andesits  dacte  rhyolite
Thicknesz of glazs: - mm

Phanocryste= 27 0 %, 4, £
Plutonfe:  gabbro diorike  quartz dicrite  granite

Crystale= \ e, %
Ultramafic: lerzclite  harzburgite  dunite  pyrowenite  okhers

Crystals= U, %,

Others:
Sadimentary rocks & others {characterisfic of tha clasts)
Fragments comp.: mone  of  poly

Rock type: . o . .
Grain sze{mm): <1-2-4-B-16-32-64-128-256 <«
Seatting ¢ well————————poarly

Roundness : TOUAD-— - angular

Fabwic: clast-support -------—----—- rmatyi sup port
Grading : normal iyl reversea
Matrix . silt sand others;

Lithic: Lithiffied  ar  unlithified

Remarks
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June 6, 2007
7K ]I #391 R"' .,/J 3 Described by __Abe & Koike

g e SKETCH

Mn ing mm
Color {ingide):
Alteration: na week strong
Vesicularity: E] -
Lithology: monamict or pobymict P
Occurrence:  massives |svas volcaniclastics sediments okhers ,_."’/
Igneous & Ultramatic Rochks __.-—'/
Volganic: basalt basaltic andesite  andesite  dacite  thyolte 7
Thickness of glass: mm - ka
Phenocrysts= %, %, %
Plutenle:  gabbre  disite  quarz diorite  granite I
Crystals= Y, Y, T K
Uttramafic: lerzolite  harzburgite  dunite  pyroxenfie  others
Crystalg= o "o, kS
Ohhers:

Sedimentary rocks & otivers (characieristic of the clasts)
Fragments comp.: mona or p/x:Ly"'

Rock type: .
Grainsiza{mm): <1-2-478-16-32 - 64 - 128 2565 <
Sarting * well--- paarly
Roundness : ropgd—————————— angular
Fabric: rast-supporl ---------------- matrix suppart
Grading : normal nene
Matri: -~ it sand others:
Lithis: Lithified  or  unlithified
Remarks

7K I[ #391 R' / 9/ Described by .At;jeugeK%iﬁgw

Sample Size: X= crm, ¥= om, = G SK ]:C/H
Waight: d E

Mn coati mm
Color (inside):
Alteration: ne weesk strong
Vesicularity: %
Lithalogy: monomict or polymict
Cccurrance:  maszgives lavas volcaniclastios sediments” others
Igneous & Uitramafic Aocks 7
Vaoleanic: basalt  basaltie andesite  andesite ~Hacte  rhynlite
Thickness of glass: Laylag
Phenocrysts= % / %, %
Flionie:  gabbro  diorite  quartz diprlte  granite
Crystals= Pt %, %
Ulrarmafic: lerzofite  harzburgit duntte pyroxenite  others
Crystals= %, %, %
Others: yd

Sadimentary rocks & ,pfhers (characteristic of the clasts)
Fragments comp.: mene - or poly

Rock type: s
Grainsgize (mm)." <1 -2-4-8-16-32 -G4 128 - 286 <
Sorting | paorly
Roundness : round- ngular
Fabric: clast-suppaort - - matrix support
Girading : ronmal none (=0
Matrix : gitt sand others:
Lithic: Lithified  or  unlithified

Remarks
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i

TKIO#39F R- /¢

June 6, 2007
Described by __Abe & Koike

Sample Size: X=__ X
Weight: G Ao q
Mn coating: < S mim

Color {inside):

&,

Ya

-’J)\:)_-E:m, 2=

L2 em

wallonshv Bt

Alteration: no  week i@
Vasicularity: —
Lithclogy: monom[ct ar polymict
Qecurrence:

EtS‘ lavas volcaniclastics sediments others

Igreous & Uttramatic Rocks

Volcanic:  basalt

bazaltic andesita

andesita dacits  rhyolite

Thicknese of glass: mm
Phenoorysts= __ Y,

Plutenic:  gebbro d(urltE/ quartz dlorlte granite
Cryetals= l:\,f 0 G,

Ultramiafic: lerzal

ite  harzburgite

Crystalss

Others:

dunite
%

%

%

gL WA Y

pyroxenn.e othera

%

Saedimentary rocks & others {characteristic of the clasis)

Fragments comp.: mongs  oF  poly

Rock type:

Graingize{mm): <1-2-4-8-16-32 -84 - 128286 <
Suartlng izl panrly
Roundness © roung-———————--anqgular

Fabric: clast-support ------------—---- matrix support
Grading normal nong

Matrix . git sand athers:

Lithic: Lithified ar  unlithifiad
Relriarks

SKETCH

7K #394 R-, £

June §, 2007
Described by __Abe & Koike

Sample Size:
Weight:

Mn ceafing:
Color (inside):
Alteration:
Vasicularity:
Lithology:

x= (& om y=
h ¥

e/ Fm

dork 8oy
no Cweek > strong
g

g

%

igneous & Uiramafic Rocks

basalfic andesile
Thickness of glass:
FPhenocnysts=

Yolzanic:

Plutonic:  gabbro

Crystals=

Ultramafic: letzolite

Crystals=

Othars:

=

7 em, 7=

monaimict aF polymict
Qgeurrence:  pa3SheEs lavas voleaniclastics sedimeniz  otfwers

[y LM

andesite dacite  rhyolite
— mm

%,

Yo

diorite  guar=z dinrite  granhe

',

¥

%

Y

harzburgile  dunlte  pyroxenite  others

Y

Sedimentary rocks & others (characteristic of the clasis)
Fragments comp.: mong

Raoeck type:

Grain sfize (mm)

Sorng
Roundness :
Fabric:
Grading
Matriy
Lithic:

or

Rpoly

silt sand others:

Lithified

of

-:1-2_4-3-_1'6'—32—54—126—'2€6<

Linilith flesd

SKETCH

Remarks

MORE
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June 6, 2007
TK I #39 ?l/iR' /7 Described by __Abe & Koike

f\rae';::: Siza:  X= __om, g‘f= om, 7= em S K E TC H

Mn coating: < 7 mm

Color {insida): durl brewn  / grey
Alteration:  no  wesk  stong
Wesleularity: T

Lithology: monemict o1 polymict - ——- -

Qseurrence: massives lavas gglf:aniclagt_ipg sediments others

igneous & Uliramafic Rocks T
CVMoleanic:  basal  basaltic andesite  andesite  dacite  rhyclite

Thickness of glass: mm

Phenocryste= %, %o i
Plutonic;  gabbro  diorite  guarz diorita  granite

Crystals= %, 4, Yo
Liltramafic: lerzolite  harzburgita  dunite  pyroxenita  others

Crystals= %, Y, Y%

Others:;
Sedimentary rocks & others {characterlstic of the clasts}
Eragments comp.: mong  or  poly

Rock type:

Grain size (mm): <1-2-4-B-15-32-6B4- 126256+«
Sorting = wel proerly
Roundness : FOUMmim e e i s misii o mns angular

Fabic; Glast-gupport —- — matrix support
Grading - normal nomn reverse
Malrix : silt sand others:

Lithic: Lithified ar  unithified

Remarks Pum:'UL- it il masgaaese

HI"\ ﬂ‘\;d L\JE)\_

TKIO#391 R- M ;";_ Described by At.ljeugeKﬁc;ibz(gw

Sample 8ize: ¥=— ——ocm, ¥Y=_ — ©om, 2= em. SKE TCH
YWeight: AIE 4

Mn coating: . mr

Colgr{insida):

Alteration: no wesk  strong

Vasicularity: %

Lithology: monocmict ar polymict

Qeeumrence: massives lavas voleaniclastics sediments others

Igneous & Ultramaific Rocks
Welcanic,  basalt  basalic andesiie  andesite dacite  rhyalite

Thickness afglass:  _  mm

Phenocrysts= Y, %, Y
Plutonie:  gabbre  dionle  gquarz diorite  granite

Cryetals= o, 8, %
Ultramefic: lerzolite  harzburgite  dunite  pyroxenite  cihers

Crystals= i, u, k2

Othera:
Sedimentary rocks & othars (characteristic of the clasts)
Fragmants comp.: manos  or  poly

Rock type:
Grain size (mm); <1-2-4-8-16-32-64-128-256¢<
Sarting wiell poody
Houndnass : raund--- --—-g@ngular
Fabric: alask-sLpport ---————-—— matrix suppart
Grading : rorral nane: sE
Martrix st gand others:
Lithic; Litchifad  or  unlithifiad

| Remarks
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-~ June 6, 2007
TKI#391 R- 1/ 2 peseribed by _Abe & Koike
Sample Size: Xo——omrYo o EMm—2=

gt Pl —~ SKETCH

Mn coating: mm
Lolor{inslde]:

Alteration: no  week  strong
Vesloufarlty: * _ %,
Lithology: monemict ar polymict

Occumence: massives lavas voloaniclastics sediments others

lgtieous & Uliramafic Rocks
" Volcanic:. basaft  basalic andesite  andesite  dacite  rhyalite

Thickness of glass: mm

Phenocrysta= 4, %, %
Plutonic:  gabbro dioite  quarz diofite  granite

Crystals= %, %, %
Ultramafic: lerzolite  harzburgite dunite pyrosenite  others

Crygtala= U, U, %

Cthers:
Saedimentary rocks & others (characteristic of the clasts)
Fragmante somp.: mano  or  paly

Rock type:

Greinsize {mm): <1=2-4-B-16-32-84-128-258 <
Sorting : wall poarty
Roundness : POUNE---mmm e angular

Falric: clast-support ———— matrix support
Grading : norreal nof IEVErSe
Blatric : silt =and othars:

Lithic; Lithified  or  unlithified

Remarks

RS June 6, 2007
TKI #391 R- S Described by __ Abe & Koike

Sample Size: Yo 2 SKETCH
Walght: Yo FALI vt

g
Mn coatlng: __ . _mm
Color {inside):
Alferation: no  week strang
Vesicularity: %
Lithology: monemict or polymict

Qcocurrence: massives lavas volcaniclastios sediments others

lgneous & Ultramalic Rocks
Valganic: basalt  basaltic andesite  andeshe dachke  rthyolite

Thickness of glass: mm

Phenocrysts= %, %, %o
Plulonis:  gabbre  dicrte  quartz dionte  granite

Crystala= S, %, v
Wiramafic: larzalita  harzburgite  dunita  pyroxenite  athers

Crystals= Y, e, £

Cthers:
Sadimantary rocks & others (characteristic of the clasts)
Fragments comp.. mong  or  poly

Rock type:
Grainsize (mm): <1-2-4-8—-18-32 -84 - 128253 <
Sorting Il poarly
Roundness : round angular
Fabrig: clast-support -——-----—-- matrix support
Grading : hosrnal )
Matrix silt sand others:
Lithic: Lithified  or  unlithified

Remarks
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4.6 Report on the Kaiko 7000 IT Dive#393 on 2006/06/07
Stephen Kirby (USGS) and Natsue Abe (IFREE, JAMSTEC)

This dive started at depth 5320m, 38°08.1000’N latitude, 145°02.0000’E longitude and
end at depth 5207m, 38°08.1346 latitude, 145°01.3265E longitude. The target is one of
Chocochip knolls which is considered as a kind of petit spot volcano. The aim of this
dive is to observe on the surface of this knoll and to take rock samples from this knoll.
There is slightly large crater on the top unexpectedly. 15 rock specimens were sampled
during the dive including 10 basaltic and high vesicular fresh basalt that looks similar
to the petit spot rock, and some pumice and manganese crusts. This is the second petit
spot that is discovered except Yukawa knoll area and Kaiko knolls area and sampled
fresh basaltic samples.

The dive record, dive log, list of samples are shown in Tables 4.6.1-4.6.3, respectively.
The dive chart and dive track are shown in Figs. 4.6.1-4.6.2.
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7K ]I #393 R' O / Descélbe:d i;‘y AbJeugeK?;)ligm

Sample §iza:  X= om, Y= cm, Z= om SKE TCH
Weight: . R Mt Al f A Y

Mn coating: mm

Golor (inside): -
Aberation: na  weak strong -
Vasicularity: s //
Lithology: mgnamict or polymict B
Ocecurrense:  masaly lavas voleaniclastics sediments athers

Igreous & Uliramafic Rocks
Woloanio:  bazalt  basaltic andesie  andesibe, dactte thyolite

Thickness of glass: __ngm/

Phenocrysis= ¥, e %, ¥
Pluteric:  gabbro  diorite  guaite dlqué granite’

Crystals= ooyt W, %
Ultramafic: lerzelite  harzburgite - dunite  pyrawenite  others

Crystala= S, 4, %

Others:

Sedimentary rocks & 9thars fcharacteristic of the clasts}
Fragments comp.: man o poly

Rock type: .
Grain size {mm) " < 1-2-4—B8-16-32-6B4- 126 - 246 <
Sarting WE|----— e oo rearnnnn poarly
Roundness [Ty R angular
Fabric: clast-support — — matrix sUpport
Grading : normal none. raverse
batrix - silt sand othars;
Lithig: Lithified ~ or  unlithified
Remarks

. June 7, 2007
TKIO#393 R-/./ Described by __Abe & Koike

EEATIEE

Sample Slze: X=_ ___om, Y=_____ em Z=___ ©m SKE TCJ I
Weight: ___isr O

Mn coating: - = mm i
Color {inside): o Dy ’
Altaration: no wsak strong
Vealsulaty: %
Lithology: monomict or polymict

Occurmrenee: massives lavas volcaniclastics sediments @_ﬁeﬁ)

igneous & Uitramatic Rocks
Volcanic: basalf basaltic andesite andesite  dacite rhyolite

Thickness of glass: mm

Phenoorysts= 9. Y, %
Plutonic:  gabbro  diorits  quartz diorite  granite

Lrystale= %, . e
Ulramafic: ferzolite  harzburgite  dunite  pyroxenite  others

Crystals= I, Yo, %

Dithers:
Sedimentary rocks & others (characteristic of the clasis)

Fragments comp.: mone  or  poly

Rock type:

Grainsize(mm): <1-2-4-8~-16-32-64~ 126~ 258 +<
Sorting ; Wl paarhy
Reundness : POUNA-- - angular

Fabric: clast-suppork —- — matrix support
Grading : notmal niamn reverse
Matrix : silt sand others:

Lithig: Lrth|ﬁed or  unlithified
Romarks M.  cpast, wadufe
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7K I[ #393 R' 03 Described by Al;jeugeK]:;iﬁgoT

\S;;:‘lg;;-‘:z Size:  X= .? . cm,g‘r': fF om 7= & om SKETCH

Mn coating: i __onmn
Golor (ingida): 7otk browe
Alteratlon: ng  wesk strong
Vesicularity: deny %

Lithology: monamict or polwnict
Oceurrence:  massives lavas volcaniclastics sediments others

igreous & Ulframafic Rocks
Voleanic: basatt  bassific andesite  andesite  dacite  rhyolite

Thickness of glass; mm

Phonootysts= & <« © %, %, 4%
Plutonic:  pebbro  diorite © guariz diorite  granite

Crystals= Y, %, k)
Ultramafic: larzolita  harzburgite  dunite  pyroxsnite  others

Crystales= U, %, %

Others:
Sedimentary rocks & others (characterisiic of the clasts)
Fragrents comp.: mono  af  poly

Rock bype:

Grainszei{mm): <=1-2-4-A—-16-32 -8d— 128266 =
Sorting - well poorly
Roundness : TOUME-—---- oo — - e angular

Fabric: clast-2Lpport —--———--— matrs eupport
Grading : norrmal narn: EVErSE
Matrix silt sand others:

Lithic: Lithified  &r  unlithifled

Remarks  pomson’le. LT

June 7, 2007
TKI #393 R- ¢ Described by __ Abe & Koike
S e Xe—taom je—tem z=—en - SKETCH

Mn coating: mim

Color {inside): d}g ,:15 betun
Alteration: gt week  strong
Vasicularity: ST U .
Lithology: MONormict or polymict

Oceurrence:  massives lgvas uolednlelastics seditents others
Igneous & U{ir:#naﬁc Rocks

Volcaniz: <5 aff  basafic andegile  andeslte  dacite  rhyalite
Thickness of glass: — mm
Phenacrysts= »/ = %, %, %
Plutonic: pgabbro  diorite  quariz diorita  granite
Crystals= %%, 5, U
Ultramafic: lerzalite  harzburgite  dunite  pyroxenite others
Crystals= a, ", T

Qthers:
Sedimentary rocks & others fcharacterisiic of the clasis)
Fragments cotmp.: meno af  poly

Rock type:

Grainsxe(mm): < 1-2-4-B~16.32-64 . 12B_255=
Sorting : vl poorly
Roundness : TOUNRA-----—-- - mmm oo angular

Febrin: clast-sUpport -----———---— matekx stpport
Grading : normal none rEverse
Malrix : silt sand others:

Lithic: Lithified  or  unlithified

Remarks wige. yorockysl (o) of 10 T
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TKI#393 R-0&

June 7, 2007
Described by __Abe & Kcuke

Sample Size: X=__ /3 ©om, ¥=_ ¢ em, Z=_ 7 &m
Waight- o g

Mn coating:  _ | 20 mm

Color (insids) _durk baw

Alteration: no? week  sirong

Vesicularity: Lu% %

Lithology: manarmict or palymict __ -

Occurrance:

massives L‘a’vas)ﬂ'clcamclastws) sediments  others
igneous & Ultramafic Rocks

Volocanic: Cb_a‘y;l bagaltic andesite andesite dacite  rhyolits
Thickness of glass:
Phenocrysis= 5! [ %, % < ,Ir %, %
Plutenic:  gabbra  diarite quanz dinrite granite
Crystals= %a, Y, k]
Ukramafic: lerzalite  harzburghe  dunite  pyroxenite  others
Crystals= W, %4, k)

Othars: - .
Sedimentary rocks & otfiers fcharacteristic of the cfasts)

SKETCH

Fragments comp.. mono  or  poly
Rock type: - —
Grain size {mm); <1-2-4-8-16-32-64-128-2585<
Santing : wedl pooThy
Roundness round--- --angulary
Fakric clas-support ---. — matrix support
Grading : normal nan reverse
Miatrix silt sand olhers:
Lithig: iithified  or  unlithifled

Rermarks

7K #393 R- 04

June 7, 2007
Described by _ |Abe & Koike

Sample Size: X=__ (% cm, Y= & om, Z= F om
Weight: Foo q

Mn coating: mm e

Color tlnside]:@g-{l;_ _ brewe

Altaration: wesk  strong

Vesicularity: 37 %

Lithology: monomict or pobhymict

Ciceurrence:

massives Iay’as vnlciamelasuca sediments  others

lgneous & u&zamaﬂc Rocks

Wolcanic; < basallic andesiie  andesite  dacite  rhyolite
‘I’[‘%Eaﬁ'less of glass — __mm
Phengcrysts= _’)f - %, (J( e %, %
Plutonic:  gabbro  diorite quartz diorite gr'anile
Crystals= b, %, p
Ultramafic: lerzolite  harzburgite  dunite  pyroxenite  others
Crystale= 4, Y, %

thers:
Sedimentary rocks & others {characteristic of the clasts})

SKETCH

Fragments comp.. Monoe  or  poly

Rock type: - ——
Grain size (mm): < 1-2-4-8-4-32-64—-126-255+<
Sarting : well poatly

Foundness : 2T B e angular

Faktic: clast-support —- — matrix support
Grading : norrtal none rEverss
Mafrix ; silt sand othwers:

Lithic: Lihified or  unlithifled

Remarks iy Weheli%e  xeralithT,  xesserysis

crabk
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7K ]I #393 R' O 7 Described by Al;jéugeK-i;iiEUT

Sample Size: X=_ (7 om Y= Jé_om Z=_ /e o S K E TC H
Waight: foae g =

Mn coating: -~ mm
Color {inside): _cfarl=  brewoe
Altaration: na waeak strong
Vasicularity: o
Lithalogy: monomict or polymict

Occurrence:  massives |svas volcsniclastics sadiments @[1_9_'5;}

igneous & Ultramafic Rocks
Wolcanic. baselt basaltic andesite  andesite  dacite rhyolite

Thicknese of glass: mm

Fhenocrysts= Y, ) W, %
Plutonic.  gabbro  diorite  quartz diorite  granits

Cryatals= %, %, %
Ultramafic: berzolite  harzburgie  dunite  pyroxenite  others

Crystale= ¥, U, e

Others: . .
Sedimentary rocks & athers {characferistic of the clasts}
Fragments comgp.: rmona or  poly

Rock type:

Grainsize (mm) . <1-2-4—B- 1632 =64 = 126256 =
Sorting well poctly
Roundness : FOUMdemmnn e mmemeee s -angular

Fabric: clast-support — -— matrix support
Grading : nermal nom reverse
atrix silt sand cthers:

Lithie: Lithffied — ar  urlithiled

Remarks Mn Crusl

June 7, 2007
7K #393 R- 05} Described by __Abe & Koike
f:eTgﬂESize: A= 3;1— cm,g‘r= i em, Z= j—-f; cm SKETCH :

Mn coating: __ thi»  mm

Color {inside): _darl Lrpwt

Alteration: Ly week  strong
Veslcularlty: 3 %
Lithology: monomict or polymict

Occurrsncs:  massives lavas velcaniclasties sediments others

lgneous & Ultramatic Rocks
Voloanic:  basalt  basaltic andesite  andesite  dacite  rhyolite

Thigkness of glass. L— mm

Phenooryats= 7/ = %, A </ %, %
Plutonic:  gabbro  diorte  quartz diarite  granie

Crystals= %, Yo %
Ultramafic: lerzalit= harzburgite  dunite  pyroxenite  othars

Lrystale= 9, b, %

Chers: L
Sedimantary rocks & others (characteristic of the clasts)

Fragmerts comp.: mono  or  paly

Rock type:

Grain size (mm}: <1-2-4-8-18-32-64-128-206+<
Sorting wall poorhy
Roudness U= oo e angular

Fabric: clast-suppot — -—- matrix support
Grading : normasl nan reverse
Itatrix - silt sand cthars:

Lithie: Lithified  or  unlithified
Remarks cracks proe i te
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June 7, 2007
7KL #393 R- O? Described by __Abe & Koike
fva;;'lg;:: Size: = ; cm.g‘r‘= ¥ cmZ=_% om SKETCH

Mn coating: -~ mm

Color {inside): _dpwly  browdv

Alteration: g week  strong

Vesloularity: %

Lithology: monamict ar polymict o

Occurrence:  massives q]’_@_;;ﬁl’cam_tm@ sedlments others
fyneous & Wiramafic Rocks

Wolcanic: 6’@ bassltic andesite  andesife  dacite  rhyolite

Thickness of glazs: <. % mm

[

-]

Phemoorysts= ¢/ =z %, %, Y
Plutonic:  gabbro  diorite  quariz diorite  granite

Crystals= W, a, %
Ultramafic: lerzaolie  harzburgits  dunite  pyroxenite  others

Crystals= %, .

Others:
Sadimentary rocks & others {characteristic of the clasts)
Fragments camp.: mone  or - poly

Rock bype:

Grain size fmm): <1-2-4-B-15-32-64 - 128 - 256 =«
Sorting : well pocriy
Roundness : [T B angular

F abric; clast-gupport —- — matrix supporl
Grading : normal nomn reverse
Malrix : silt sand others:

Lithic: Lihified or  unithified

Remarks 0l w2neryste ; ﬁlg.ﬁ'\.l;f vostenlagy

7K ]I #393 R' /O Described by Ab?;eK};;iigw

Sample Size: X=_ 4 om Y=_J¢ om Z=_ /F om SK C
Welght: a e PURT ET H
mm

Mn coating: —

Color (Inslde)t iy _+e fror
Altaration; no  wedk 5tn:mg
Vesicularity: 7%
Lithology: monomict ar poly‘mlcl

Occurrence:  massives lavas uq__canlclast‘lca)sedlmems athers
iy

Igneous & Ulframafic Rocks
Volcanic: basslt  besslic andesite  andesie  dacite (r'ﬁy_dlt/e/)

Thickness of glass: _ . mm

Phenacrysts= %, Y. %
Plutonic:  gabbro  diorite  guartz diorite  granite

Crystals= %, h, o
Ultramafic: lerzolita  harzburgite  dunite  pyroxenite  othets

Crystals= b, b,

Others: .
Sedimentary rocks & others (characteristic of the ciasis)
Fragments cornp.; mona  of  poly

Rock type: .
Grain afze (mrmn): <1~-2-4-83-16-32-64-126-286=
Sorting : -poorly
Roundness :

Fataric; clast-support — -— miatri¥ supporn
Grading : nermal hon reverse
Matrix : silt sand others:

Lithia: Lithified or  unlithified

Remarks Iarg,e pumier-
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7K1 #393 R- / ~ June7, 2007

Described by __Abe & Koike

Sample Size: X=_ye com Y=_J __om, Z=_ L cm S KE TCH
Weight: dae g

Mn coating: v mm
Color (inside): mmh

Alteration:  Cnps week  strong
Veslsularity: e %

Lithology: mongmict or golmict
Qcourrence:  mMassives Jawas Vgl_canielastic‘é sediments others

Igneous & Ultramafic Rocks

olcanic: basaltic andesita  andasite  Jacite  rhyolite
Thickneesof glass: _ —  mm
Phenacryata= 1} 7. %, %, %
Plutonie:  gabbro  diorite  guartz diorite  granite
Crystals= %6, %, £
Ultramafic: letzalte  harzburgite  dunite  pyroxenite  others
Crystals= %, U, U
Othera:

Sadimantary rocks & othors {characferlstic of the clasts)
Fragments comp.. mMong  of  poly

Rock type:

Grainsize (mm): < f=2=4=f=16=32 64 =128 - 256 <
Sarting ; weli poarly
Roundness FOUNE e et e -angular

Fatbrig: clast-support — -— matrix support
Grading : hormal nom reverse
Matrix : silt sand cthars:

Lithic: Lithified  or  unlithrfied

Remarks  brecthiiad s betwen bosgtd ord T rrasT

TKI #393 R- /7 June 7, 2007

Described by __Abe & Koike
3::;19[;:: Size: A= -1..)3-” - Cm, g\"=_. JE._em, 2= 3 cm SKE TCH

Mn coating: 20 __rmm

Color {insida): CJy:m(k_‘ %r% T daik brown
Alteration: no K> =hong
Vesicularity: i

Lithology: monomict of polymict

Oceurrence:  masshies ag} voleaniclastics sediments  others

Igneous & Ultramatic Rocks
anr.:anic:(ﬁasal hasaltic andesite  andesite  dacite  thyolile

Thickness of glass: — mm

Fhenocryste= . %, %
Plutonie:  gabhro  diorite  quanz diorite  granite

Crystals=s %, . %
Ultamafic: lerzote harzburgile dunlke  pyroxenite  others

Crystals= %. %,

Others:

Sedimentary rocks & others (characteristic of the clasts)
Fragmerts comgp., mene  or  poly

Rock type: R, P
(Grain size [mm): <1—-2-4-8-16-32-64- 128256«
Sorting ¢ W] e e e e —pootly
Roundress : round-- ——angular
Fabric: clast-supparnt -— -- matrix suppoart
Grading : nonmal— MORE--——---m--m- raveras
Matrlx - silt sand athera:
Lithis: Lithified or  unlithified
]
Remarks Thick Mi crug t

C'r‘“Ot(I'C.
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TKI#393 R-#7/5 Described by Abe & Kaike.

Sampla Size: X=_ /i om, Y=/ em Z= ¥ cm SKETCH
Weight: jre g
Mn coating: thive __mm
Color (inside): _ared
Alteration: nt feEsk > strong
v, B 1 ;w_ e N
Lithology: mManommict cr'pnlymjpt-
Oecurrence:  massives lavas volcaniclasti sedimants  others
. =g
lgneous & Ultramafic Rocks A
Voleanic:  hasalt  besaltic andesite  andesite  dcie> rhyolite

Thickness of glasa: mm

Phenocrysta= 9%, % T
Plutonic:  gabbro  diesdfte  quartz dioride  granie

Crystale= %, %, %
Ultremafic: lerzelite  harzburgite  dunite  pyroxenite  others

Crystalz= e, . %

Crihers:
Sedimentary roeks & others (characteristic of the clasfs)
" Fragments comp.: mono  of  poly

Rock type:

Grain siza (mm) . <T-2-4-B—-16-32—64 - 1283 - 265 «
Sorting : el poory
Roundness : Lo B angular

Fabric: clast-suppon — — matrix support
Grading : normial nene: reverse
Malrie silt sand others . .

Lithic: Lithified  or  unlithified

Remarks pPumied  with  wafic anltecsd s

TKI#393 R-/=/ (L | Described by Abo & Kaike. .

Sample Size: X=_ 15 om, Y= /F om, 7= P an SKETCH
i fee g

ght:
Mn coating: < 0 mm
Color (inside): = pafe _brews
Alteration: no  wegk hstong
Vesicularity: LEn Y

Lithalogy: monormict ar polymict_

Occurrence:  massives |avas \(ﬂcanicl_asﬁ sedimets  athers

lgneous & Ulframafic Rocks
Volcanic. basalt basaific andesite andesila  dacite rhyolite
Thickness of glazs: mm
Phenocrysta= 4, %, k3
Plutonic:  gabbro  digrite quartz diorite  granite
Crystale= U, B&, o
Ulitamafie: letzolite  harzburgite  dunite  pyrowenite othars
Crystals= U, &, B
Others:

Sedimentary rocks & othars {characteristic of the clasts)
Fragments comp.: mange  or - poly

Rock type: P S
Grainsize (mm): <1-2-4-5—-16-32-64— 120255«
Sorting - well-—---— - —— e — ooy
Roundness L Ly angular
Febric: clast~support ——— rnatrix suppaort
Grading ; normal RO revarse
Pt tix - sitt sand others:
Lithig: Lithified  or  unithified

Ramarks pim bt
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.k gled Ao be descrbeat June 7, 2007
TKI#393 R- /¢ ™ pescribed by __Abe & Koike

ppeee it SKETCH
im

Mn coatlng: R / -
Calor {inside):’ Qe Sampie
Alteration: no week strong p@ ”2&
Vegleularity: %

Lithology: monomlet or palymict

Occurrence:  massives lavas volcaniclastice sediments others
fgreous & Ultramafic Rocks

Volzanic. basalt  basaltic amdesita  andesits -~ dacite  rhyalite

Thickness of glass: mm

Phenccrysts= s, %, W
Plutonic:  gabhro  diorte  gquartz diorite  granite

Crystals= %, B, o
Witramafic; lergolite  harzburgite  dunite  pyroxenite  others

Crystals= %,

Others: . . .
Sedimenftary rocks & others {characteristic of the clasts)
Fragments comp.: mono  or  poly

Rock type:

Grainsize fmm): <1 2ed o BB u 32084 1282288
Soring : well-— -——poorty
Roundness : Toung----- --angular

Fabric: ¢lazt-suppart roariv support
Grading : normal nen revar
hdatrix : sit sand others:

Lithic: Lihified or  uniithified

7 de oo~

Remarks  ;perded withe Ma epusT
{'.s_o.v‘-if
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5. Results of Other Observations

5.1 Underway Geophysics
Motoyuki Kido, Hiromi Fujimoto (Tohoku University)
Stephen Kirby (USGS), and Natsue Abe (IFREE, JAMSTEC)

(1) Summary of observations

The target region of this research is known to upward bending of the subducting Pacific
plate, called outer rise, where systematic positive gravity anomaly is observed due to
dynamically supported excess topography and horst-graben structure is developed due
to extensional stress field. This specific tectonic setting produces normal fault
earthquakes, some of large one results disastrous tsunami waves attacking the
Japanese east coast. Moreover, initiation of the upward bending starts with
compressionanl plate surface due to the opposite bending. This may cause the
petit-spot activities in this region, however, their origin is still controversial. The region
of transition between the bending and unbending is a key to understand the above
mentioned phenomenon.

For this purpose, the surface mapping of the bathymetry using a multi-narrow-beam
system and acoustic reflection intensity using a side-scan sonar are strong tools to
reveal such signals efficiently with an uniform resolution. It is reasonable to conduct
proton-magnetmeter survey along with them. The magnetic signature originated in the
petit-spot is too small to detect at the sea surface, though, iso-chron identification in
this oldest seafloor is important as lack of the data in this region. However, it found
that this region is popular fishing area in this season and many fishing boats were
there, possibly with towing fishing net. To make a proton survey in such area has large
risk to lose the proton sensor. So we abandon the proton survey at this time.

(2) Track chart
Here is the ship track entire of this cruise (Fig.5.1-1), starting at Kamaishi. Basically

we made stationary surveys for diving in the day-time and track surveys for seabeam
in the night-time.
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38°00' -
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Fig.5.1-1. Entire ship track of the survey (top) and closed view in
the survey area (bottom)
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(3) Bathymetric maps

We have conducted seabeam topographic mapping for five nights (1st, 2nd, 3rd, 4th,
and 5th June) during this research cruise. To save fuel consumption, ship speed was
limited upto 10 knot using a half engine. This shorten our track length, however,
improve data quality. Coupled with stably calm sea condition, we have obtained high
quality bathymetric data. Fig. 5.1-2 is a colored bathymetric relief with an illumination
from the north-east compiled all the data obtained during all the night surveys,
superimposed with ship track. The figure clearly illustrates the initiation of
horst-graben structure in the east and small seamounts distributed in the middle to
the west. Most of normal faults are developed NNE-direction, perpendicular to the
iso-chron or abyssal hill associated with seafloor spreading more than 100Ma ago,
rather than N-S direction parallel to the trench. Some seamounts have crater at their
top. The prominent feature is a couple of series of seamounts alignment. They do not
necessary to have the same orientation. Identification whether each seamounts are
petit-spot or old hot spot may help comprehensive explanation of such alignment
together with stress field in the plate.

We also provide here a contour map for the same bathymetric data in Fig. 5.1-3, for the
visibility in detail in other point of view. The contour interval is 20m and drawn thick
contour every 100m.

The system simultaneously provide side-scan image along the track, whose swath
width is wider than that multi-narrow beam. The side-scan image is useful to evaluate
seafloor condition. This region is mostly covered with thick abyssal sediments, on the
other hand the seamounts are has no. This is clearly be seen in the side-scan image
that seamounts are appeared as dark image or strong reflection intensity (Fig.5.1-4).
Side-scan data is also helpful to identify sharp cliff or fault nevertheless it is large or
not. The normal faults in the east of the region is clearly illustrated. The only the
limitation is that the intensity depends elevation angle of swash beam.

These figures are too small to investigate each feature. Then we provide selected two
regions of closed view. The first one is south-east region (Fig.5.1-5), where cluster of
seamounts is destructing by couple of normal faults on the other hand the alignment of
seamounts is obvious along the line on 145 degree longitude. The other is the extent of
this alignment (Fig.5.1-6), where three of our dive surveys were conducted (Dive #388,
#392, and #393). The side-scan image of the same area is also shown for comparison.
An artificial linear pattern is getting apparent with this scale, which originate a kind
of aliasing during filtering process of the raw data. Technique of data processing is a
further problem.
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Fig.5.1-2. Bathymetric relief obtained during this research cruise. Track lines are

also indicated with dots every 10 pings.
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Fig.5.1-3. Contour plot of the same data in Fig.5.1-2. Contour interval is 20m for
thin lines and 100m for thick lines.
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Fig.5.1-4. Side-scan image of the region.
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Fig.5.1-5. Close-up view of the southeast region of Fig. 5.1-2.
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Fig.5.1-6. Close-up view around the dive sites for petit-spot surveys. A
side-scanning sonar image is also shown for comparison.
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5.2 Experiments on seafloor geodesy

(1) Deployment of an acoustic transponder with a mooring system
Yukihito Osada, Hiroaki Tsushima, Hiromi Fujimoto (Tohoku University),
and Misumi Aoki (NME)

Large earthquakes occurred around northeastern Japan associated with subduction of
the Pacific plate. Seismic coupling on the subduction plate boundaries is a key factor
for the study of the large earthquakes. The GPS/A (GPS/Acoustic) observation at the
GJT1 site started in 2002. Precise plate motion at the site still remains to be
determined, because this site has been visited only a few times. It turned out during a
cruise last year that the acoustic signals from the PXPs (precise acoustic transponders)
were exceptionally weak presumably due to the lifetime of the batteries. Therefore we
have tried to replace the PXPs at GJT1 site during the KR07-07 cruise. Two PXPs in
glass sphere housing were replaced with KAIKO 7000 II (Dive #389, #390). One PXP in
titanium-alloy pressure housing was deployed with a moored system as is shown in Fig.
5.2.1.

On June 4, 2007 we deploy the PXP (DJ3) using the moored system at the GJT1 site
where an old PXP DJ4 had been deployed. After the dive #390 for deployment of
another PXP, we calibrated the position of the mooring system. We collected the
acoustic signals within 1000 m in the horizontal distance from the point of the
deployment (Fig. 5.2.2), because the maximum range of the slant range was limited to
6500 m for an acoustic recovery unit.

Reovery of weight in air Weight in air
+ Galss sphere 53.1kg
Glass sphere 53.1kg « Bicon, Flasher 5.0kg
- Bicon, Flasher 5.0kg + Acoustic releaser 20 .0kg
- Acousticreleaser  20.0kg - weight 90.0kg
- PxP 47.0kg
- FRP 6.0ke
Total 78.1kg
Total 221.1kg
Q Weight in underwater
* Glass sphere -76.2kg
Chain « Bicon, Flasher 3.0kg
+ Acoustic Releaser 14.0kg
- Weight 75.6kg
A - PXP 31.0kg
Rope  10m \\ - FRP 3.0ke
.

NI Total 50.4kg (b)
- @
Flasher

Rope 10m

Recovery of weight inunderwater

+ Glass sphere 76 2kg

- Bicon, Flasher 3.0kg .

+ Acoustic releaser 14.0kg Acoustic Releaser
Total 59.2ke

Fope  10m m
Glass s

()

Fig. 5.2.1 (a) Outline of the moored system for deployment of a PXP in titanium alloy
pressure housing. An acoustic releaser was set 10 m above the PXP. The bottom frame
of the PXP is 1-m square. (b) A photograph of deployment of the PXP. (¢c) The moored
system after the recovery.
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Fig. 5.2.2 The results of the calibration of the position of the mooring system.

(2) Test of a new acoustic ranging unit
Motoyuki Kido and Hiromi Fujimoto (Tohoku University)

We are developing now a new acoustic ranging buoy for automatic and continuous
GPS/Acoustic seafloor positioning, and it will be a future application to the seafloor
network cable system, DONET. In this system, acoustic unit is completely separated
with other parts, such as GPS data acquisition unit, and is packed in a glass sphere
with an acoustic transducer. It contains batteries, an acoustic amplifier, and a
microprocessor to control the measurement and acoustic data recording. In March 2007,
we have made an initial test for this acoustic unit in outside of the Shimizu port and
obtained high quality ranging data although a transponder was deployed at shallow
depth in a short distance. In this cruise, we extend the test into long distance with
practical transponders, which are also installed in this cruise.

First, we transmitted a wakeup signal to newly installed three transponders using an
old system (Fig.5.2.3a), which is not required in the future cabled measurement
because of its long-term continuous measurement. Transmitting the wakeup signal, we
sustained a cabled transducer from the side deck and kept it at a depth around five to
ten meters so that a signal can directly travel under the ship’s bottom to the
transponder behind the ship. There was a difficulty to wake up transponders probably
because of strong acoustic reflection from the ship’s side wall or the bottom. However
after trials for up to 30 minutes, all of the three transponders responded.

Then we set the new all-in-one acoustic unit to repeatedly make ranging every 30

seconds starting at 19:18 and ending at 19:40 for about 20 minutes. The data
acquisition interval was set to 10 seconds to match the two-way travel time of the slant
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range to the 5500m deep transponders. The acoustic unit itself has buoyancy of 14 kg
in water, so we simply kept it with a rope of 20 meter. Unfortunately due to a wind and
current condition, the acoustic unit did not apart from the ship with enough distance
(Fig.5.2.3d). However, it still had a possibility to communicate with foreside
transponder. Therefore we kept the test as it was. A ping sound was quite large so that
we can hear even from the bridge of the Kairei. After we confirmed that the pinging
stopped at 19:40 as was set, we recovered the acoustic unit.

Fig. 5.2.3. (a) The old acoustic system used for the wakeup
test. (b) The nre all-in-one acoustic unit, which was deployed
from the side deck (c) and floated by buoyancy itself (d).

45 times of ranging data were recorded. However, no clear response signal was found in
the data other than the transmitted signal itself. The Fig. 5.2.4 is an example of the
recorded wave signal. There were some signals looked like a response signal, however,
these were found to be noise resulting from the correlation analysis.

The transponders respond only when they recognize a frequency tag in the transmitted
data. So we expect the tag was contaminated with significant noise by strong reflection
from the ship even for the forehand direction transponder. Moreover, the acoustic unit
1s designed for cable system in the Kumano-nada region with relatively shallow depth
of 2000m, so the signal amplitude is not strong enough for the deep ocean in the Japan
trench. Then the test for the new acoustic unit resulted in just confirmation to work
properly. However, we have ensure the availability of the new transponders installed in
this cruise using the wakeup test with old system.
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Fig.5.2.4. An example of the recorded acoustic signals. The
transmitted signal is at the beginning of the graph. Signal at 9
sec in (a) looked like a reply from a transponder, however its
cross correlation with the transmitted signal is quite low (b), so
this must be a noise, not a reply.

75



(3) Recovery of an ocean bottom pressure recorder
Yukihito Osada, Hiroaki Tsushima, Hiromi Fujimoto (Tohoku University)

We have started the study on the region of 2005 Miyagi-Oki earthquake since 2006. In
July 2006, we deployed an OBP (Ocean Bottom Pressure recorder) to monitor the
vertical movement in case of a big earthquake. We recovered the OBP (Fig.5.2.5)
along the way to the study area for the diving survey. The OBP had recorded pressure
variation for 11 months (the total data is 76050 samples) at the sampling interval of 10
sec (Fig. 5.2.6).

Fig. 5.2.5 A photograph of the OBP after the recovery.
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Fig. 5.2.6 Time series of depth calculated from OBP data.
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6. Discussions and Summary

6.1 Preliminary Seismo-Tectonic Discussion of the Outer Rise Region Investigated by
the Cruise KR07-07 (1-8 June 2007) from 37°40’ to 38°30’ N and from 144°40’ to 145°25°
Stephen H. Kirby, Research Geophysicist and Senior Scientist, U.S. Geological Survey,
Menlo Park, California, USA and Invited Shipboard Scientist, JAMSTEC R/V Kairei

In addition to SEABEAM bathymetry, side scan sonar imaging, and Kaiko 7000 II dive
information, the cruise benefited from the availability of preliminary 2007 OBS
earthquake data made available from Dr. Ryota Hino of Tohoku University. Dr. Hino’s
deployment was motivated by interest in monitoring aftershocks of the M7.1 outer-rise
normal-faulting earthquake of 15 November 2007. Detection of some of the smaller
events may have succeeded in documenting background seismicity as well. A
redeployment of OBS instruments to the area directly above the aftershocks promises
in near future to provide improved accuracy of hypocenter distribution. Accordingly,
this report is labeled “Preliminary”. However, this is an unusual opportunity to
comment upon the deformation of the outer-rise region off the Japan Trench in light of
completely new and independent information.

Two morphological features appear to correlate with earthquake distribution from Dr.
Hino’s OBS study. First, SEABEAM bathymetry indicates the presence of more than 20
small seamounts that were considered by Dr. Natsue Abe for investigation during this
cruise These seamounts occur in three sharply chains, one roughly north-south chain
near longitude 145°00’. Three seamounts in this chain were selected for Kaiko dive
targets. She has confirmed that the northern and southern seamounts are of the “petit
spot” type (see Figure 1). A prominent north-south band of earthquakes occurs under
this chain (Figure 6.1.1), including under all three Kaiko dive sites.

A second interesting seafloor feature is a NNW escarpment bounding another chain of
small seamounts in the SW corner of the study area. The seafloor SW of the
escarpment is a few hundred meters deeper than the other side. About a dozen
earthquakes occurred under the part of the escarpment near 37°55’. The NNW trend of
this escarpment parallels one of the two trends of several “zig-zag” grabens further
north that on average are parallel to the trench. The other trend is approximately
parallel to the Pacific-Plate magnetic anomalies. Such “zig-zag” grabens become
increasingly common along the outer-rise/outer-trench-wall further to the south as the
azimuth of the trench increases and approaches the azimuths of the seafloor magnetic
anomalies.

It is believed that “petit-spot” volcanic edifices near the Japan Trench are not active
magmatic systems, and are at least several million years old (Natue Abe, personal
communication). The alignment of bands of earthquakes therefore probably represents
exploitation of zones of weakness in these seamount chains during bending of the
Pacific Plate.

The main trend in the OBS earthquake map (Fig. 6.1.2) is parallel to the
NNE-orientation of nodal planes of numerous investigations of the focal mechanisms
for the 15 November 2005 earthquake. This trend is approximately parallel to the
trench at the same latitude. No other morphological features on the seafloor correspond
to this trend.
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Figure 6.1.1: Bathymetric map of the study area based on largely new SEABEAM data.
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Figure 6.1.2: Earthquake epicenter map plotted on a grey shaded relief map base. Data
made available by Dr. Ryoto Hino of Tohoku University.
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6.2 Summary
Hiromi Fujimoto (Tohoku University) and Natsue Abe IFREE, JAMSTEC)

Summary of petit spot dives

Totally three dives (7KII Dive #388, 392 & 393) during KR07-07 were taken on small
knolls and the petit spot rock samples were sampled from two of them. These two
knolls are absolutely ‘petit spot’ type volcanoes, though the age and the place of the
eruptions are not known at the moment. These knolls are the first finding petit spot
knolls other than Kaiko knolls and Yukawa knolls both in the same flow line of one age
transect line. This discovery implies that there could be other places of petit spot
volcanic fields in the any place of the oceanic plate where it is bending.

The other knoll has a caldera on the top and inside it has steep cliff with dolerite and
pillow lava outcrops. The samples taken from these outcrops are very fresh MORB-like
basalt and dolerite. Therefore, the caldera may be cross section of the upper part of the
oceanic crust between layer 2a and layer 2b. To make sure this speculation, post cruise
research on the rock samples should be taken petrologically and geochemically.

Summary of expedition in the source region of the 2005 M7.1 earthquake

The main trend in the aftershock distribution of the 2005 M7.1 earthquake is parallel
to the NNE-orientation of nodal planes of numerous investigations of the focal
mechanisms for the earthquake. This trend is approximately parallel to the trench at
the same latitude. There was no prominent topographic feature indicating repeated
normal faults. Therefore further surveys are necessary for fine topographic mapping
with a deep-towed system.

The smaller band in the western part of the aftershock distribution coincides with one
roughly north-south chain of small seamounts near longitude 145°00’. The newly found
two “petit spot” type knolls are in this chain. It is believed that “petit-spot” volcanic
edifices near the Japan Trench are not active magmatic systems. The alignment of
bands of earthquakes therefore probably represents exploitation of zones of weakness
in these seamount chains during bending of the Pacific Plate.

Geodetic experiments for the renewal of acoustic seafloor benchmarks

The KAIKO 7K II carried a precision acoustic transponder (PXP) in the payload space,
deployed it on the seafloor side by side to an old PXP, and measured the relative
position between the two PXPs with visual monitoring. Two PXPs were renewed in this
way. Another PXP was deployed nearby an old one with a mooring system. Now we can
continue the seafloor geodetic measurements in order to measure the motion of the
Pacific plate near the subduction plate boundary.
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7. Data list

7.1 List of Movie Data
Misumi Aoki (NME)

List of movie data obtained by the cameras of the Kaiko 7000 II is shown in Table 7.1.

List of Movie Data

KRO7-07
Recorded Time Distribution
Date Dive No. Camera Start End 'Lor:sku JAMSTEC | USGS
2007.06.02 | #388 No.1Camera | 1/2 | 10:37 | 12:37 | DVD-R | DVD-R
/HDTV 2/2 | 12:37 | 14:23 | DVD-R | DVD-R
No.3 Camera | 1/2 | 10:37 | 12:.37 | DVD-R | DVD-R
2/2 | 12:37 | 14:23 | DVD-R | DVD-R
2007.06.03 | #389 No.1Camera | 1/2 | 10:32 | 12:32 | DVD-R | DVD-R
/HDTV 2/2 | 12:32 | 13:42 | DVD-R| DVD-R
No.3 Camera | 1/2 | 10:32 | 12:32 | DVD-R | DVD-R
2/2 | 12.32 | 13:42 | DVD-R | DVD-R
2007.06.04 | #390 No.1Camera | 1/2 | 10:30 | 11:30 | DVD-R | DVD-R
/HDTV 2/2 | 11:30 | 12:46 | DVD-R | DVD-R
No.3 Camera | 1/2 | 10:30 | 11:30 | DVD-R | DVD-R
2/2 | 11:30 | 12:46 | DVD-R | DVD-R
2007.06.05 | #391 No.1Camera | 1/2 | 10:33 | 12:33 | DVD-R | DVD-R
/HDTV 2/2 | 12:33 | 14:33 | DVD-R | DVD-R
No.3 Camera | 1/2 | 10:33 | 12:33 | DVD-R | DVD-R
2/2 | 12.33 | 14:33 | DVD-R | DVD-R
2007.06.06 | #392 No.1Camera | 1/2 | 10:25 | 12:25 | DVD-R | DVD-R
/HDTV 2/2 | 12:25 | 14:25 | DVD-R| DVD-R
No.3 Camera | 1/2 | 10:25 | 12:25 | DVD-R | DVD-R | DVD-R
2/2 | 12:25 | 14:25 | DVD-R| DVD-R | DVD-R
2007.06.07 | #393 No.1Camera | 1/2 | 10:30 | 12:30 | DVD-R | DVD-R
/HDTV 2/2 | 1230 | 14:25 | DVD-R | DVD-R
No.3 Camera | 1/2 | 10:30 | 12:30 | DVD-R| DVD-R |DVD-R
2/2 | 12.30 | 14:25 | DVD-R| DVD-R | DVD-R

*1: video signals are NTSC
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7.2 List of Digital Data (XBT, MNBES, CTD etc.)
Misumi Aoki (NME)

List of digital data obtained in this cruise is shown in Table 7.2.

List of Dive Data/ KR07-07

Dive No.

CTD Data*1

Vehicle Log

Acoustic
Navigation

SOQ

SOJ

Seabeam data

Magnetometer

Gravity

KAIKO7K#388

(07/06/02)

07060201.DAT

07060201.CFG

07060201.AVG

07060201.HDR

dive.388.csv

07006012200_01.50q

07006012200_01.50q

sb200706020805_e.mb41

sb200706022034_e.mb41

070601.dat

2007060100.grv

KAIKO7K#389

(07/06/03)

07060301.DAT

07060301.CFG

07060301.AVG

07060301.HDR

07060301.SUM

LOG06-03-0_001.xls

LOG06-03-0_052.xIs

dive.389.csv

07006022200_01.50q

07006022200_01.s0q

sb200706030700_e.mb41

sb200706032220_e.mb41

070602.dat

P070602.dat

2007060200.grv

KAIKO7K#390

(07/06/04)

07060401.DAT

07060401.CFG

07060401.AVG

07060401.HDR

07060401.SUM

LOG06-04-0_001.xls

LOG06-03-0_045.xIs

dive.390.csv

07006032200_01.s0q

07006032200_01.s0q

sb200706041051_e.mb41

sb200706042100_e.mb41

070603.dat

P070603.dat

2007060300.grv

KAIKO7K#391

(07/06/05)

07060501.DAT

07060501.CFG

07060501.AVG

07060501.HDR

07060501.SUM

dive.391.csv

07006042200_01.s0q

07006042200_01.s0q

sb200706050735_e.mb41

$h200706052102_e.mb41

070604.dat

2007060400.grv

KAIKO7K#392

(07/06/06)

07060601.DAT

07060601.CFG

07060601.AVG

07060601.HDR

07060601.SUM

dive.392.csv

07006052200_01.50q

07006052200_01.50

070605.dat

2007060500.grv

KAIKO7K#393

(07/06/07)

07060701.DAT

07060701.CFG

07060701.AVG

07060701.HDR

07060701.SUM

LOG06-04-0_001.xIs

LOG06-07-0_047.xls

dive.393.csv

07006062200_01.50q|
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07006062200_01.50q

070606.dat

2007060600.grv




Others

Readme_CTD.txt

Readme_VehicleLog.xls

0705292200_01.500
0705312340_01.500

SOQformat.xls

0705292200_01.50q
0705312340_01.50q

SOJformat.xls

KR0707_100.grd
KR0707_200.grd

$h200706011635_e.mb41
h200706011802_e.mb41
$0200706011837_e.mb41

sb200706012005_e.mb41

070531.dat

ST A
~wh.xls

2007053102.grv
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