
Th
e Sh

in
kai 6500 

su
rveyin

g
 h

yd
ro

th
erm

al 
ven

ts n
ear O

kin
aw

a, 
Jap

an
.

O
n

 Jan
u

ary 5, 2013, th
e R

/V
 Y

o
ko

su
ka, carryin

g
 th

e 
m

an
n

ed
 research

 su
b

m
ersib

le Sh
in

kai 6500, w
ill d

ep
art 

fro
m

 th
e h

ead
q

u
arters o

f th
e Jap

an
 A

g
en

cy fo
r M

arin
e-

Earth
 Scien

ce an
d

 Tech
n

o
lo

g
y (JA

M
STEC

) in
 Yo

ko
su

ka, 
Jap

an
. Th

is w
ill b

eg
in

 th
e ch

allen
g

e o
f “Q

U
ELLE 2013,” 

a ro
u

n
d

-th
e-w

o
rld

 vo
yag

e o
f Sh

in
kai 6500, w

h
ich

 w
ill 

sp
en

d
 ab

o
u

t o
n

e year visitin
g

 th
e In

d
ian

 O
cean

, th
e 

So
u

th
 A

tlan
tic, th

e C
arib

b
ean

 Sea, an
d

 th
e So

u
th

 Pacifi
c 

O
cean

.
Sh

in
kai 6500 w

ill visit h
yd

ro
th

erm
al ven

t fi
eld

s, 
su

b
m

arin
e seep

ag
e sites, th

e u
ltra-h

ad
al zo

n
e o

f d
eep

 
sea tren

ch
es an

d
 o

th
er extrem

e en
viro

n
m

en
ts, w

h
ere it 

w
ill sh

ed
 lig

h
t o

n
 th

e h
ab

itab
le lim

its o
f life an

d
 its 

u
n

iq
u

e su
rvival strateg

ies.
Q

U
ELLE 2013 m

ay even
 an

sw
er th

e q
u

estio
n

 o
f h

o
w

 th
e 

Earth
 b

ecam
e a p

lan
et b

rim
m

in
g

 w
ith

 life.

Th
e Sh

in
kai 6500 w

ill visit extrem
e d

eep
-sea 

en
viro

n
m

en
ts an

d
 reveal th

e h
ab

itab
le lim

its o
f life 

an
d

 its u
n

iq
u

e su
rvival strateg

ies.

C
en

tral In
d

ian
 O

cean
 R

id
g

e, 
R

o
d

rig
u

es Trip
le Ju

n
ctio

n
 area, 

In
d

ian
 O

cean
 

Lo
o

kin
g

 fo
r in

sig
h

ts 
in

to
 th

e early evo
lu

tio
n

 o
f life

Th
ere is active h

yd
ro

th
erm

al activity in
 th

is area, w
h

ich
 is a 

h
ab

itat fo
r u

n
u

su
al o

rg
an

ism
s su

ch
 as th

e scaly-fo
o

t 
g

astro
p

o
d

 , a sn
ail w

ith
 scales m

ad
e o

f iro
n

 su
lfi

d
es.

It is very likely th
at h

yd
ro

g
en

 w
as a so

u
rce o

f en
erg

y fo
r 

early life; th
is m

arin
e area h

as sites sp
o

u
tin

g
 h

o
t w

ater 
w

ith
 h

ig
h

 h
yd

ro
g

en
 co

n
cen

tratio
n

s. Th
e m

issio
n

 h
ere w

ill 
b

e to
 attem

p
t to

 u
n

d
erstan

d
 early evo

lu
tio

n
 b

y stu
d

yin
g

 
th

e resid
en

t o
rg

an
ism

s.

R
io

 G
ran

d
e R

ise, Sao
 Pau

lo
 R

id
g

e, 
Sao

 Pau
lo

 Plateau
Th

e fi
rst d

ive o
f a h

u
m

an
-o

ccu
p

ied
 

research
 su

b
m

ersib
le in

 th
e 

So
u

th
 A

tlan
tic

Th
e R

io
 G

ran
d

e R
ise is an

 im
m

en
se rid

g
e, th

at rises m
o

re th
an

 
5000 m

 ab
o

ve th
e o

cean
 fl

o
o

r in
 th

e So
u

th
 A

tlan
tic. Th

is 
su

rvey w
ill d

isco
ver h

o
w

 m
arin

e co
m

m
u

n
ities ch

an
g

e w
ith

 
d

ep
th

 an
d

 g
eo

lo
g

y. W
e exp

ect to
 fi

n
d

 a variety o
f o

rg
an

ism
s 

an
d

 h
ab

itats.
Sao

 Pau
lo

 R
id

g
e, w

h
ere m

aterial d
erived

 fro
m

 th
e Earth

’s 
m

an
tle is exp

o
sed

 at th
e sea fl

o
o

r. R
ecen

tly, ch
em

o
syn

th
etic 

co
m

m
u

n
ities* w

ere d
isco

vered
 in

 areas su
rro

u
n

d
in

g
 a sim

ilar 
en

viro
n

m
en

t in
 th

e M
arian

as Tren
ch

 in
 th

e W
estern

 Pacifi
c. 

W
e exp

ect to
 fi

n
d

 sim
ilar ch

em
o

syn
th

etic co
m

m
u

n
ities in

 th
e 

Sao
 Pau

lo
 R

id
g

e area.
Th

e Sao
 Pau

lo
 Plateau

 h
as exten

sive n
atu

ral g
as an

d
 o

il fi
eld

s, 
an

d
 p

o
ssib

ly th
e w

o
rld

’s m
o

st exten
sive ch

em
o

syn
th

etic 
co

m
m

u
n

ities. If ch
em

o
syn

th
etic co

m
m

u
n

ities are fo
u

n
d

 h
ere, 

th
ey w

o
u

ld
 b

e th
e fi

rst d
isco

vered
 in

 th
e So

u
th

 A
tlan

tic.

* �C
hem

osynthetic com
m

unities: Biological com
m

unities based on 
energy from

 chem
ical sources, such as hydrogen sulfide and 

m
ethane em

itted from
 hydrotherm

al vents.

N
ear th

e C
aym

an
 Islan

d
s, 

a B
ritish

 territo
ry in

 th
e C

arib
b

ean
 Sea

A
re th

ere o
rg

an
ism

s livin
g

 at 500°C
 

at d
eep

 h
yd

ro
th

erm
al fi

eld
s?

Th
e C

aym
an

 R
ise is said

 to
 h

ave 500 °C
 seaw

ater sp
o

u
tin

g
 

fro
m

 h
yd

ro
th

erm
al ven

ts. H
ere w

e w
ill su

rvey th
e h

ab
itab

le 
lim

its o
f life an

d
 reveal su

rvival strateg
ies in

 extrem
e 

en
viro

n
m

en
ts, su

ch
 as sym

b
io

sis b
etw

een
 m

acro
- an

d
 

m
icro

o
rg

an
ism

s.
A

t o
n

e tim
e th

e Pacifi
c an

d
 A

tlan
tic o

cean
s w

ere co
n

n
ected

, 
an

d
 th

ere w
as exch

an
g

e o
f o

rg
an

ism
s b

etw
een

 th
em

. 
H

o
w

ever, 3 m
illio

n
 years ag

o
 a lan

d
 b

rid
g

e co
n

n
ected

 So
u

th
 

an
d

 N
o

rth
 A

m
erica, sep

aratin
g

 th
e tw

o
 o

cean
s an

d
 iso

latin
g

 
th

e resid
en

t o
rg

an
ism

s fro
m

 each
 o

th
er. W

e w
ill su

rvey h
o

w
 

o
rg

an
ism

s o
rig

in
atin

g
 in

 th
e Pacifi

c evo
lved

 in
 th

e A
tlan

tic, 
an

d
 exp

lo
re th

eir ad
ap

tatio
n

s an
d

 su
b

seq
u

en
t evo

lu
tio

n
.

To
n

g
a an

d
 K

erm
ad

ec tren
ch

es
To

 th
e w

o
rld

’s seco
n

d
-d

eep
est 

su
b

m
arin

e tren
ch

A
t JA

M
STEC

, w
e h

ave in
vestig

ated
 th

e C
h

allen
g

er D
eep

 in
 th

e 
M

arian
as Tren

ch
, th

e d
eep

est kn
o

w
n

 p
o

in
t in

 th
e w

o
rld

’s 
o

cean
s (10,911 m

). H
o

w
ever, w

e h
ave n

o
t yet in

vestig
ated

 th
e 

w
o

rld
’s seco

n
d

-d
eep

est tren
ch

 - th
e To

n
g

a Tren
ch

 (10,850 m
 

d
ep

th
). B

y in
vestig

atin
g

 th
e To

n
g

a Tren
ch

 an
d

 co
m

p
arin

g
 th

e 
d

eep
est an

d
 th

e seco
n

d
-d

eep
est areas in

 th
e w

o
rld

’s o
cean

s, 
w

e w
ill b

e clo
ser to

 u
n

d
erstan

d
in

g
 u

ltra-d
eep

-sea eco
system

s.
Th

e Lo
u

isville Seam
o

u
n

t C
h

ain
 is q

u
ickly su

b
d

u
ctin

g
 in

to
 th

e 
To

n
g

a an
d

 K
erm

ad
ec tren

ch
es. W

e w
ill in

vestig
ate a n

u
m

b
er 

o
f th

ese seam
o

u
n

ts to
 fi

n
d

 o
u

t h
o

w
 co

m
m

u
n

ities ch
an

g
e w

ith
 

d
ep

th
.

Th
e scaly-fo

o
t g

astro
p

o
d

Q
u

es
t 

fo
r 

th
e 

Li
m

it
 o

f 
Li

fe
A

n
 a

ro
u

n
d

-t
h

e-
w

o
rl

d
 v

o
ya

g
e

b
y 

th
e 

Sh
in

ka
i 6

50
0

Q
U

EL
LE

 2
01

3

Sh
in

ka
i 6

50
0 

su
b

m
er

si
b

le
Sh

in
ka

i 6
50

0 
is

 a
 d

ee
p

 s
u

b
m

er
g

en
ce

 v
eh

ic
le

 t
h

at
 c

an
 d

iv
e 

to
 d

ep
th

s 
o

f 
65

00
 m

et
er

s.
 It

 c
ar

ri
es

 o
n

e 
re

se
ar

ch
er

 a
n

d
 

tw
o

 p
ilo

ts
.

Sh
in

ka
i 6

50
0 

w
as

 c
o

m
p

le
te

d
 in

 1
98

9,
 a

n
d

 s
in

ce
 it

s 
fi

rs
t 

re
se

ar
ch

 d
iv

e 
in

 1
99

1 
h

as
 c

o
n

d
u

ct
ed

 s
u

rv
ey

s 
ar

o
u

n
d

 J
ap

an
 

as
 w

el
l a

s 
th

ro
u

g
h

o
u

t 
th

e 
Pa

ci
fi

c 
O

ce
an

, a
n

d
 in

 t
h

e 
A

tl
an

ti
c 

an
d

 In
d

ia
n

 O
ce

an
s.

Su
p

p
o

rt
 V

es
se

l Y
o

ko
su

ka
Th

e 
su

p
p

o
rt

 s
h

ip
 Y

o
ko

su
ka

 p
er

fo
rm

s 
su

rv
ey

s 
o

f 
th

e 
d

ee
p

-
se

a 
fl

o
o

r 
b

y 
ac

ti
n

g
 a

s 
a 

su
p

p
o

rt
 s

h
ip

 f
o

r 
th

e 
Sh

in
ka

i 6
50

0.

A
b

o
u

t 
JA

M
ST

EC
O

n
 A

p
ri

l 1
, 2

00
4,

 t
h

e 
Ja

p
an

 A
g

en
cy

 f
o

r 
M

ar
in

e-
Ea

rt
h

 
Sc

ie
n

ce
 a

n
d

 T
ec

h
n

o
lo

g
y 

(J
A

M
ST

EC
),

 f
o

rm
er

ly
 t

h
e 

Ja
p

an
 

M
ar

in
e 

Sc
ie

n
ce

 a
n

d
 T

ec
h

n
o

lo
g

y 
C

en
te

r, 
w

as
 in

au
g

u
ra

te
d

 
as

 a
n

 in
d

ep
en

d
en

t 
ad

m
in

is
tr

at
iv

e 
in

st
it

u
ti

o
n

. J
A

M
ST

EC
 

h
as

 t
h

e 
m

ai
n

 o
b

je
ct

iv
e 

to
 c

o
n

tr
ib

u
te

 t
o

 t
h

e 
ad

va
n

ce
m

en
t 

o
f 

ac
ad

em
ic

 r
es

ea
rc

h
 in

 a
d

d
it

io
n

 t
o

 t
h

e 
im

p
ro

ve
m

en
t 

o
f 

m
ar

in
e 

sc
ie

n
ce

 a
n

d
 t

ec
h

n
o

lo
g

y 
in

fr
as

tr
u

ct
u

re
 b

y 
su

p
p

o
rt

in
g

 f
u

n
d

am
en

ta
l r

es
ea

rc
h

 o
n

 a
n

d
 d

ev
el

o
p

m
en

t 
o

f 
th

e 
se

a.

W
h

at
 is

 “
Q

U
EL

LE
” 

?
Th

e 
n

am
e 

o
f 

th
is

 v
o

ya
g

e,
 “

Q
U

EL
LE

”,
 is

 a
n

 a
cr

o
n

ym
 f

o
r 

“Q
u

es
t 

fo
r 

th
e 

Li
m

it
 o

f 
Li

fe
”.

 It
 a

ls
o

 m
ea

n
s 

“r
o

o
ts

” 
o

r 
“o

ri
g

in
” 

in
 G

er
m

an
.

Is
 t

h
is

 t
h

e 
fi

rs
t 

ar
o

u
n

d
-t

h
e-

w
o

rl
d

vo
ya

g
e 

fo
r 

th
e 

Sh
in

ka
i 6

50
0?

Th
is

 g
re

at
 v

o
ya

g
e 

b
y 

th
e 

Sh
in

ka
i 6

50
0 

an
d

 it
s 

su
p

p
o

rt
 

ve
ss

el
 Y

o
ko

su
ka

 is
 t

h
e 

fi
rs

t 
in

 1
5 

ye
ar

s,
 s

in
ce

 t
h

e 
19

98
 

cr
u

is
e 

M
O

D
E 

’9
8 

(M
id

-O
ce

an
ic

 R
id

g
e 

D
iv

in
g

 
Ex

p
ed

it
io

n
).

 T
ak

in
g

 t
h

e 
ea

st
er

n
 r

o
u

te
 a

ro
u

n
d

 t
h

e 
w

o
rl

d
 f

o
r 

M
O

D
E 

’9
8,

 s
u

rv
ey

s 
w

er
e 

co
n

d
u

ct
ed

 a
lo

n
g

 
th

e 
M

id
-A

tl
an

ti
c 

R
id

g
e 

af
te

r 
p

as
si

n
g

 t
h

ro
u

g
h

 t
h

e 
Pa

n
am

a 
C

an
al

, a
n

d
 t

h
e 

So
u

th
w

es
t 

In
d

ia
n

 R
id

g
e 

w
as

 
su

rv
ey

ed
 a

ft
er

 p
as

si
n

g
 t

h
ro

u
g

h
 t

h
e 

Su
ez

 C
an

al
, 

m
ak

in
g

 S
h

in
ka

i 6
50

0 
th

e 
fi

rs
t 

m
an

n
ed

 s
u

b
m

er
si

b
le

 t
o

 
co

n
d

u
ct

 a
 s

u
rv

ey
 in

 t
h

e 
In

d
ia

n
 O

ce
an

. 

W
h

y 
th

e 
so

u
th

er
n

 h
em

is
p

h
er

e?
W

h
y 

th
e 

d
ee

p
 s

ea
?

D
u

ri
n

g
 t

h
e 

d
ec

ad
e 

fo
llo

w
in

g
 t

h
e 

ye
ar

 2
00

0,
 s

ci
en

ti
st

s 
fr

o
m

 o
ve

r 
80

 n
at

io
n

s 
p

ar
ti

ci
p

at
ed

 in
 t

h
e 

“C
en

su
s 

o
f 

M
ar

in
e 

Li
fe

”,
 f

u
rt

h
er

in
g

 o
u

r 
u

n
d

er
st

an
d

in
g

 o
f 

th
e 

d
iv

er
si

ty
 a

n
d

 d
is

tr
ib

u
ti

o
n

 o
f 

m
ar

in
e 

o
rg

an
is

m
s.

 D
ee

p
-

se
a 

zo
n

es
 b

el
o

w
 2

50
0 

m
, t

h
e 

o
p

en
 o

ce
an

 a
w

ay
 f

ro
m

 
la

n
d

, a
n

d
 e

sp
ec

ia
lly

 t
h

e 
g

re
at

er
 p

ar
t 

o
f 

th
e 

so
u

th
er

n
 

h
em

is
p

h
er

e,
 h

o
w

ev
er

, w
er

e 
fo

u
n

d
 t

o
 b

e 
as

 y
et

 la
rg

el
y 

u
n

ex
p

lo
re

d
. T

h
at

 is
 w

h
y 

w
e 

ar
e 

g
o

in
g

 t
o

 t
h

e 
so

u
th

er
n

 
h

em
is

p
h

er
e 

an
d

 t
h

e 
d

ee
p

 s
ea

.

Sh
in

ka
i 6

50
0 

lo
w

er
ed

 t
o

 t
h

e 
o

ce
an

 s
u

rf
ac

e 
fr

o
m

 s
u

p
p

o
rt

 v
es

se
l Y

o
ko

su
ka

2-
15

, N
at

su
sh

im
a-

ch
o

, Y
o

ko
su

ka
-c

it
y,

 
K

an
ag

aw
a,

 2
37

-0
06

1,
 J

ap
an

PH
O

N
E 

: +
81

-4
6-

86
6-

38
11

FA
X

 : 
+

81
-4

6-
86

7-
90

25
h

tt
p

://
w

w
w

.ja
m

st
ec

.g
o

.jp
/

1

24 3

20
13

.2



Support Vessel Yokosuka

Shinkai 6500 submersible

Quest for the 
Limit of Life
An around-the-world voyage
by the Shinkai 6500

QUELLE 2013

・ A unique marine 
environment created by 
an immense seamount 
rising over 5000 m 
from the ocean floor

・ A vast submarine oil 
field in the deep ocean 
at a depth of 3600 m

Caribbean Sea, 
near the Cayman Islands 
(British territory)
・ A highly diverse deep-sea 

hydrothermal field; the deepest 
yet discovered

・ A singular biocoenosis (ecosystem) 
that links the Pacific and Atlantic 
oceans

Central Indian Ridge

Kermadec TrenchRio Grande Rise
Sao Paulo Ridge

Temporary return to Japan, 
early August
(Battery replacement for 
Shinkai 6500)

START
Leave Yokosuka 
January 5, 2013

Call at Port Louis, 
Mauritius, 
late March

Call at Cape Town, 
South Africa, 
early April

Call at Rio de 
Janeiro, Brazil, 

early May

Call at San Juan, 
Puerto Rico (USA), 
mid-June

Call at Santos,Brazil, 
late May

Call at Cristobal, 
Panama, 
early July

Rodrigues 
Triple Point area

A deep-sea hydrothermal 
field inhabited by 
chemosynthetic communities 
including highly unusual 
organisms such as the scaly-
foot gastropod

・ An active region of plate 
convergence with the world’s 
second-greatest ocean depth 
(10,850 m)
・ The Louisville Seamount Chain, 

which is subducting into the 
Tonga and Kermadec trenches

・ Submarine volcanic activity in 
the active back-arc region, 
landward of the trenches

Sao Paulo Plateau

GOAL
Return to 

home port, 
late November

Tonga Trench

1

2

4

3

Call at Suva, Fiji, 
early and late October

Call at Guam (USA) 
mid-September

Call at Auckland, 
New Zealand, 

late November


