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Atmosphere/Ocean/Solid Earth Engineering/Technology
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Observation for Global Change
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Environmental Change

Modeling Technology Development

Deep Earth Exploration

Earth’s Dynamic
Evolution

Extreme-biosphere

Treasure Hunter
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What We are Doing and Where

Fleet Consisting of:

1 Oceanography R/V (with Ice Class)

2 Seismic Exploration R/V

3 Manned-Deep Sea Subs

4 Unmanned Deep Sea Subs: AUV, ROV
5 Deep Sea Drilling R/V



NATSUSH IMA(1981)
+ Length: 67.4m

+ Breadth : 13.0m
- Depth : ROV 6.3m
*+ Draft: 3.6m
+ Gross Tonnage : 1,553t

MIRAI (1997)

JAMSTEC FLEET

KAIYO(1985)
+ Length: 61.6m
+ Breadth: 28.0m
- Depth: G 10.6m
* Draft: 6.3m

+ Gross Tonnage : 3,176t

+ Length:
+ Breadth :

- Depth: Syp 7.3m
« Draft: =™ 45m

+ Gross Tonnage : 4,439t

TANSEI MARU (1982)

Research Vessel)

YOKOSUKA(1990)
105.2m
16.0m

KAIREI(1997)

+ Length: 105.2m
+ Breadth : 16.0m
- Depth:  Sgjs 7.3m
* Draft: 4.5m
+ Gross Tonnage : 4,628t

HAKUHO-MARU (1989)

- Length: 128.6m + Length: 50.0m * Length: 100.0m
- Breadth : 19.0m + Breadth : F 9.2m - Breadth : 16.2m
* Depth : 10.5m + Depth : 4.2m * Depth: 8.9m
» Draft: 6.9m * Draft: 3.7m » Draft: 6.0m
- Gross Tonnage : g 87t + Gross Tonnage : 480t - Gross Tonnage : 3 987t



JAMSTEC FLEET

KAIKO7000(2004)
Launcher Vehicle

Length: 5.2m 2.8m
Breadth : 2.6m 1.8m
Height : 3.2m 2.0m
Diving Capability : 7,000m

SHINKAI 6500(1990) Hyper-Dolphin(1999)

Length: 9.5m Length: 3.0m
Breadth : 2.7m ' Breadth : 2.0m
Height : 3.2m Height : N 2.3m
Diving Capability : 6,500m Depth Capability : 3,000m
Weight (air) : 3.8t
Auto URASHIMA(2000)
Length: 9.7m
Breadth : 1.3m

Depth Capability : 3,500
Depth Capabily : 3500 JAMSTEC



Technolo gy Develo pment

Development of Cutting-
Edge Technologies of
Earth and Ocean
Observing and
Monitoring Systems



Autonomous
Underwater Vehicle

L

Urashima

Hydrogen Fuel Cell : Metallic H, Storage , Nano-metal O, Storage Compounds
Optical Fiber Gyro

Hyper Vision TV and High Sensitivity Camera (ASA 4000)

Depth Range 3500 m Cruise Range 300 km Repeatability 10 km
Data Uplink to a Surface Support Transmitter Side Scan 400 kHz Seabeam 100 kHZ
Water Sampler and other heavy duty tools



e
112 m

57,500tons
150 persons

2500 m Riser
Extension: 4000 m

12,000 m Drill String




Scrutinizing Earth’s Interior l

Pre-site Survey Pre-drill Survey

Diving Surface Bottom Tapping

A e
Ihe contingnt earth's crust int
important poin

| Hit a dynamicall ' —
abduction zone Technology L kR 2800 mELE

Environment |

Hydrocarbon
Biomass

kTR Seismic Zone
Fosb 2 B

| e w2 South Pacific |
C‘ ﬁ*ﬁﬁdﬁﬁ | 45;} spol oroup Mantle |

Outer Cora '
HES.
Ak mEA L TN R o
inner Corgy, - Fomes nacksr rhmest RE A Central

XEBE | fisestde 4 O ridge



Dynamic Earth’s Interior

Understanding
Dynamic Behavior

of
the Solid Earth Interior

Via Seismic Methods
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Inner Earth Seismic Tomography

slow [T D fast

Polynesia

Mantle Flows, Continent Drifts and Collides

Thausands of Seismic Sources VS Hundreds of Seismic Pick-up




Pacific Plate

Japan Subsides
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Ocean and Atmosphere

Understanding the
Interaction

between Ocean and
Atmosphere

Carbon Cycle
Heat Flux



J-CAD
Project

Searching
Oceano-
graphic

Variability

Arctic lce
Region

by JAMSTEC



Blue Earth Around the GLobe Experiment
BEAGLE 2003) Track
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Thermohaline Circulation and Carbon Cycle

1.5 million obs.
averaged

: b S for Aug. 1995
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Ocean and The Earth

Understanding the Dynamic
Behavior of the Deep Earth
and Deep Sea

Biomass Ecosystems
under Extreme Conditions (P and T)

something to do with

Scrutinizing the Origin of
Life



Assistant
Director,
Geosciences

The Shinkai GNP of JAMSTEC is 0 manned research subimersible constructed in

1990 for operational depth to G500m. It has & lengith of 95m, & widith of 2.7 m,
L] I'Il"llfi.'” l:lr A2m and a welrchi of 261 Tre mrsccsire holl e P0m in dismedas and

Name after Allyn Vine
Service 1964 - 2007(?)
Big discovery 1977
of Deep sea biomass
at Galapagos Ridge
Newly built 2007

Four persons ??




M/V YOKOSUKA Cruise Tracks from 1997 to 2003
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Rodoriguez TTT, Ind. Ocean 1999

Fuming, ejecting and belching fury of Rodoriguez Junction, SW Ind. Ocean
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Hydrothermal Scheme, Hole 504B



Global Climate Change

Global Climate Change
IN terms of
our Capability
of Prediction
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Precipitation Pattern with 10 km grid

of the Globe

60E ' e i

Hurricane Attacks Madagascar (L:

tn M o~ ot

o R L Ky R

M

0.E
0.4
0.2
0.2
0.1
— 0.C
0.C
0.C
0.C

8



SST (10km grid)

120w

70S—70N, Resolution ; 0.1 degree for horizontal, 53 layers for yertical
1400cpus(175nodes) used , 275 seconds jer 1 model week
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Integrated Ocean Drilling Program (I0DP)

Environment, Sea Level Change
Hydrothermal Geochemistry
Biosphere

Dynamism of Solid Earth

DSDP since 1968
IPOD since 1975
ODP since 1985
IODP since 2004



Scrutinizing Earth’s Interior

Diving Surface Bottom

T
[he continent earth's crust

1/ 7 W

ubiduCtion Tona L kR 2300mLLE

"\ Ehat Environment
A

% Zasy, (hcaan unit group
% Hydrocarbon

A\ Biomass

e Seismic Zone
R
AL South Pacific

%%}: ‘Jﬁ\,!ﬁi spol group Mantle

—

|
2 EER \ { Central
P Lol Fise style ¥ " ridge




JOIDES Resolution and Chikyu
ODP and then 10DP

11,600 tons 57,500 tons
Since 1986 To be after 2007




lce sheetth satlllP region

IODP bum got an idea: Let’s dig a hole at the North Pole
and It’s done in summer this year, 2004.



North Pole |

Lomonosov
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