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Report of the JCK Japan Trench cruise

— Report —
Initial report on the Japan Trench microbial investigation cruise, KR07-14,
by the Japanese- Chinese-K orean collabor ation group.

Chiaki Kato'*, Takako Sato!, Xiang Xiao?, Sang-Jin Kim?, and the Science Party of the KR07-14 Cruise

The cruise, KR0O7-14, was organized by the Japanese-Chinese-Korean (JCK) Callaboration group, consisting of Drs.
Chiaki Kato (JAMSTEC), Xiang Xiao (SOA) and Sang-Jin Kim (KORDI), called the JCK Japan Trench Investigetion Cruise.
Thetitle of the cruise and the investigation areawere as follows.
* Title: Analyses of microbid diversity and discovery of useful microbes and genes from the extremely deep sea bottom of the

Japan Trench, by the Japanese-Chinese-K orean cooperation network.

* Investigation area: the Japan Trench off Sanriku a depths of 2,700~7,000m.
We shared the degp-sea samples and experiments, and exchanged information. The results could then be published at science -
journal quality regarding our successful collaboration. In thisreport, brief results of the cruise are described.

Keywords : Degp-sea biotechnology, Japan Trench, Japanese-Chinese-Korean collaboration, KAIKO 7KI1, KR07-14 cruise,
Microbiology

Received 1 August 2008 ; accepted 26 September 2008

1 Extremobiosphere Research Center, Japan Agency for Marine-Earth Science and Technology
2 Third Institute of Oceanography, SOA, China
3 KoreaOcean Research and Development Institute

Corresponding author:
Chiaki Kato
Extremobiosphere Research Center, Japan Agency for Marine-Earth Science and Technology
2-15, Natsushima, Y okosuka, 237-0061, Japan
+81-46-867-9550
kato_chi @jamstec.go.jp

Copyright by Japan Agency for Marine-Earth Science and Technology

108 JAMSTEC Rep. Res. Dev., Volume 8, November 2008, 107-116



C. Katoetal.,

1. IZLC®IZ

FAlE, I FE CEENGEENIZERT (KORDI, Korea Ocean
Research and Development Institute, Ansanthi) 72 & UM H[E [
KUFEER 8 3 MPEWFZERT (Third Institute of Oceanography,
SOA, Xiamen K% & HHE, Xiamenth) & RAEIZbh 72 BH%E
W - s E AT, FIC RN A 4727 78y —]
GHICBOCTREMMREMEL & £2T, 9Lk
WFZE I BFR % IS T8IR S8, IR 72 5 L EFZE % i
& L72bDIZEEL7-012, [BENA AT 7 /70—
Db & H i ksl oy ] 2 HME LT, 2o 3
DO FERER I T M FEMAERITEZ 179 C LS
HERB OB E 2RI LT, ERFEET) 2 e e G
BL7 GEHp@EIErE VS &, TYTHIRIZBWT
C O 3 EASHRIERA ISR T, el OB
A AT L&A TS, b LAEEHRTH L Z L
5, FROMEYRELLIEZCOZLTHL. TH L7
HTamobe, TNETHHE 3 VETHRSFE LA TET
WEE D LI, 4 ¥ FERH Y T, OAREEL Vo728
HEZR BURI IR OB I L & L, 9134
WIERFEE DL - L B HEFE LT HMET7 1 — NV FTHHH
RIEE ORI, PR 1 9 FEEOFM AR 1T
ot

Chemosynthetic
animal communities

Seawater or microbial mats

Sediment

SOx-symbiont
or env-SOx(y)

, N -
l'flﬂl'
v WEALY,

SOx(e)

SRB(5)-ANME
Consortium

[ che | [ co. |

Cold-seep activity

kK

COz2, Hz, 8°, etc.

Methane-producing
archaea

Fig. 1 Sulfur and carbon cycling ecosystems within the microbial commu-
nity in the deep-sea seep environment. Anoxic methane-oxidizing
and sulfate-reducing microbial consortium (ANME-SRB) located
just between oxidation and anoxidation layer played an essential
role for S- and C- circulation.
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Fig. 2 Comparison of the microbial abundance of the Japan Trench seep
sediments at different depths (JT58: 5,791 m, JT64: 6,367 m, JT75:
7,434 m) calculated from the numbers of 16S rRNA gene clones.
A: Bacterial diversity; B: Archaeal diversity. Ratio and amounts of
the ANME-SRB consortium were more abundant in the JT75 sedi-
ment.
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Fig. 3 Location map of the diving points (yellow stars) in the Japan Trench during the cruise KR07-14.
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Fig. 4 Photographs of the bottom from dive 7K#398 at a depth of 2,696m.
(A) Observation of deep-sea animas and the core sediment sample.  (B) Octopus with the long-term seismogeodetic observation system at the JT1 site.
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Fig. 5 Photographs of the bottom from dive 7K#399 at a depth of 5,356m.

(A) Observation of Calyptogena phaseoliformis communities. (B) Whelk Baryerius arnoldi with C. phaseoliformis.
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Fig. 6 Photographs of the bottom from dive 7K#400 at a depth of 6,983m.
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(A) Observation of deep-sea animals on the bottom. (B) Phlebobranchia gen.?
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Fig. 7 Photographs of the bottom from dive 7K#401 a a depth of 6,938m.
(A) Observation of Branchiocerianthusimperator. (B) Degp-seafish.
X 7 TKHOLEALIC THIE S N7zd M A NF A (A) EFE (B) (FEFE6,938m).
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Table. 1. Occurrence and distribution of seep-specific microorganisms in
the core sediment samples.

F1BERITH Y IV BITS, ¥ — THRBMEDEED
AR & D53

Sample No.# Depth|Calyptog Identified microbial groups Deduced seep activity

(m) |c mmunity [ANME-| SOx* | MET* | MB** MG-1**| (depth of sediment)
SRB*

[TE#398-MY | 2686 - 4 + HEE + + + {8Bcm)

[TE#399-MB | 5356 ++ + + s + + ++ (5.5¢m)

TK#399-MG| 5356  +++ T T R + +++ (Ocm)

[TK#399-MS | 5357 | Beside + + + + + + (25cm)

TK#400-MB | 6983 - + + + - (Scm)

[TK#400-MR | 6983 + - + + - (lem)

[TK#400-MG| 6980 + + + + =+ +(5.5-13cm)

[TK#401-MB| 6938 & * + +H -(3cm)

TK#401-MR | 6914 " x + + - (13em)

FK#JO]-MG 6931 - 4 + + + = +(13cm)

L1 cabptogena phaseoliformis sediments (strong seep sediment)

[ v o5 i

*Seep-specific microorganisms: ANME-SRB, anoxic methane-oxidizing archaea and sulfate-reducing

bacterial consortium; SOx, sulfide oxidizing bacteria; MET, meth ic archaca.

**Normal marine microorganisms: MB, marine bacteria; MG-1, haeota marine group 1.

In 7TK#400-MB, -MR, 7K#401-MB, and -MR, it is possible to find aslightly active layer at deeper|
sediment.
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TK#400 TK#401
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Fig. 8 Possible structures on the bottom in the Japan Trench land slope at depths of 5,350m : (A) a C. phaseoliformis community, and (B) around 7,000m .
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