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1. Cruise information
1.1. Cruise number: NT09-06
1.2. Ship name: R/V Natsushima, ROV Hyper Dolphin
1.3. Title of the cruise: ¥ 21 £E FRBRABME \A/NX=RILT 1>, REEM
1.4. Proposals:
i#72 1) What is biological differences between Calyptogena soyoae and C. okutanii? >Owl
A1eyxa2O7)HAOEWNIAN? GRERRESE ' Ba=il JAMSTEC)
T 2) HEY - KRARICET2REYRBEROBBADIHD. 1B, BITE, RS, FEOEX
TEAFEOMEL (REREE  NE—F JAMSTEC)
## & 3) Succession patterns and colonization mechanisms of chemosynthetic organisms
associated to whale falls in Sagami Bay #I&ItEAMEEMBHEDBY EBRAKEICET 2
7% (FEEEIRE#E ' Florence Pradillon, JAMSTEC)
1.5. Cruise period: Leg1-1, 2009/4/24-2009/5/3, Leg1-2, 2009/5/3-2009/5/6
1.6. Port call:
HEH#---JAMSTEC, 2009/4/24
BHRREERE -~ Off port of Misaki, 2009/5/4
E|EH#--- JAMSTEC, 2009/4/24
1.7. Research area: Off Hatsushima Island, NE Off Hatsushima Island and Okinoyama Bank
sites in Sagami Bay
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2. Researchers

2.1 Chief Scientist

Katsunori Fujikura/BEg =8I &
R 7O 2 A

MITBUENBFMARAKE B¥  BRERREVEER BFENSK

2.2 Representative of science party

(1) Katsunori Fujikura /g Al 'OV ACEINA2O0 ) HADEBWEIMEMN?

(2) Florence Pradillon T#1 Bt it EAEYMBEHEDEL E BAKEICET 25K,

(3) Kazumasa Oguri//\NE —f "HEY - KEBRICEIT2BREVREROBEBFDILH D, IE. BITE,

RS, REOMURITTERFE DL

2.3. Science party
< FEfnARE >

ITITBUA N B FIMERAREET - WRREEYE RS

Amandine Nunes Jorge
Fujikura, Katsunori & w28l
Fujiwara, Yoshihiro BER #3A
Furushima, Yasuo &8 EX
Hongo, Yuki &4 1&&

Hori, Sayaka & VHRE
Kawato, Masaru ;A5 B
Maruyama, Tadashi Il 1E
Miyazaki, Masayuki SI& {EfT
Nagahori, Atsushi XiE Z2&

Nakamura,Yoshimitsu & #%

Oguri, Kazumasa /NE —iF
Pradillon, Florence
Seo, Eriko BE #REF
Shinozaki, Ayuta &IE 5K
Takahashi, Yoshimi 518 =&
Tame, Akihiro %% R#®%
Toyofuku, Takashi 28 &
Watanabe, Hiromi &2 #%
Yoshida, Takao =H Zif
HABFEERASTEFERIZEE

Aoki, Misumi 8K =&

University of Angers, Laboratory of Recent and Fossil Bio-Indicators (BIAF-UPRES EA 2644)

Fontanier, Christophe

RBAZEPIEFERRNEZRENR BFEVEEFBE

Imai, Hideyuki S# 517
Iwamoto, Kensuke B4 @&






3. Science

3.1. Ecology

3.1.1. Purpose

(1) A7 VAAMEDOT HDIF AN X LDERA

(2) ¥O7 ) A EOHMBPEFEE & DBURT > 2 v )L DR
(3) ¥O7 A ERAT A XDERA

(4) >OV7) AL EOR TR

(5) ¥O7 ) AHAEORMEIEX H = X L DA

(6) YOV VA EOHRRREDHTE

(7)) WT7FV2v I DHERETFEE DEH

(8) UHINYIHA DHEAAETERE & BT 1 XDEEA
(9) YA N HAEORRAT 1 XD

(10) tZERERR—AEHRERRDEHEES DR
(11) A9V A10&INr AT ) A1 OFEREERR A EDHEL
(12) OV HAMEFTEEINR—YORESE L VEE

3.1.2. Methods

(1) A7 VAAMEOITHDIFANZXLOEA (EBEYFOLZRE FRIEKREE) ICL->T2EF
FTHDOIFTWEMN?)

(1=1) FEHDKFES00-900 MY k& 1100mYa MCT, 7Yy RTIL—FERTYOTYHA
FEBROBELEZ in-situ TRELL. FEINBWEZIBORINS, TRZ2NOELY A X EITEER
EOREBZFENT 2. FEAEE, aEOEWERRY AT AOV ) ACE0ESER (10 BFEE) =
ZW (Fig. 3.1.2.1), b)ykARy 7Ry 7 ARIEAN (Fig. 3.1.2.2), o)y 10 KEEICE#RHEY Y
—H TRy ALEEOEZRIF, d)>OV ) A EZEURL .

" ’

(1-2) MTOZ7P MBARIO7ZTYAYV Y A EEBBOEBY ZREL, MEBEANEZTo . Al
ElL, TIEKEB~YA 270t (unisense, H2S5-50) 8 &V ph X—%—%ZAL, HEBEEH mm BERET
AIE U7z, 3.9 Environmental measurements Z&.

(2) YAV A EOMPERL EDEURT > 2 v )L DRRRA

(2-1) FEHDARB800-900 m Tk (#976) & 1100 mH¥ -~ (#979), HD L (#986) I
T, insituTYOVUACEZINEL, BOIBBEZRL, RN, BFroREzHdas (x1). ¥Y, a)
EOREWRY 7 XA+KPASA4 M+HREESTIYOVY HEOEER (10 BFEE) 28V, bRy I XA
DYAVIAARZEEZEENESHIC 40- 50 0888, C)KRZA b ZR[UTURY 7 ARZ IR, d)K
1B - ORAERS SN SNy 7 AR SKARY TT/INy 78K, e) KTV 7L zRBEUEF, NEHRE
EE)



(2) ¥O7 ) A EOHMBBEFEE & DBURT > 2 v )L DR

(2-1) #1EHDKZEB800-900 mHB b (#976) & 1100 mHY ~ (#979), oLt (#986) (T
T, insituTyOYUACEZINAEL, BIBEZIREL, BN, BFOoREZHA#5 (k1). £9, a)
EORWRY 7 X+KkPSA M+HRESTYOYY A E0ZEE (10 BAFEE) 28V, b)Rv I AR
oAV )AL BEEZEENESHIC 40- 50 2EEE, C)KFZA M ERITURY 7 ARZINE, d)K
B BOIN RS SNTcSRY 7 AAMNSKPRY 7T/INy 71K, e) KTV 7L EBBUEF, IERE
95,

(2-2) FEHDKEB800-900 mHA k& 1100 MY hOYAVYAAIBLTIYA2OVYHALD
ATERRD S BFAIE, BFZEOEL (k2), BEBKPTAIREZAMC. ZHEWN (L FBENZM) %=
5C, 10COAYFaR—ITHBEUREZHET 2. a) REMOLIERBLI 2R UEBFZMOHT.
Y19 RIICHEAMERIBERBFNEFI TRAS, b) REBKELVKFS A M +HEREF+RY 7 AAD 5K
KUHEBK (WINE 022um D7 4 I)LY—TEBLILDHD) FTHERDSID HULREFZAWCER
ZH MB, ) Rfc, LIERD SO H UM ZERBEBKPTHERL LR, BEBKTHERULEFICR
B, AIEEZH#%, d) b,c #nEn5C, 10COA Y FaN—F THEURERR.

(2-3) YAV IVAAB LI OV ) HA DEFERD SEEIN, BFZIOHL, /N\—d—JLicL>
TLLEHEFE. 3.3. Symbiosis: Characterization of Calyptogena gamete =58,

(2— 4) ADCP Ic &> TRATMRZER L, SIS D5 BUEE B % ST,
a)¥ & 800-900 m r ~IC 2009/4/25(#973) THRE, b)REHBAIFOV ) A EIO0=-—H585
m BEN TR, ) YYD T L —AICERD [ iFlfcHEBEARICAWVWTWS, d) > T7UVT
HRELDAYI—N)L, 2mERTLEZIC 60 BADKERE L VHMERDEFANZITA S L SICHETE )
2009/5/4 (_#987)@1&0

800-900m ¥ OV U HAEREE LICEY T

(2—- 5) HEHDKE
SO RNVHYTS— (ZPS) #%EL, YOV A EONELOMEDREEHHAT (#975). ZPS I
&, BE&100um DXy 1 x2H%ZBL, 1REEEIC]1 DB, 20L/0DRE. 48 BEEHEITZLSBZEL
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fo. ZPS (TiE, BRINZRILATZILTE RZFREL, BESNIY Y TP BEREES NS L SIC LT, ZPS
(F#980 IC TEIRL, FBRBOEREY Y TILDEIRZEIT>fc. T2 7ILiE, 70%T 5/ —ILICE#L,
BEEAKERD. YUTILABYOREIR, BELERENOEMET CHEZITS>TETHS.

M. #975cT¥AYY) A fEREELICRREL e ZPS

(3) YEYYAAERRY A DR
a) FIEHDARB00-900 MU ~& 1100 mUA McToAYYHAHABLBINAI2OTYHADRER
10-70 mm UT OEGEZRE. b) £EREBIABICT 7 YEESABZER. 77 YEESALRHIK 24
BIRIC 70% T Y/ —ILICEHL TR c) BRERICAERERO—&%Z 70%T 5 /—ILTEZE.

(4) a2 Y A1 EODTEE

(4-1) FEHDKEB800-900 mHA k& 1100 mHU Ak, H/UEEDOIOY ) A EOEERE L O
Mz . a) M ETIREEM 3- 8EKZHERIC (11) OFEZRAWVWTEHRHIZTTS. b) YU 7ILIEE
Mg RBRPHEERBRES 270, AERO—%%Z 99.5%T 5 /—ILTEE - &RfE. Thak, RELLH
EREN S DNAHEZTVL, £TOEEFICELTONOFETEARZITS>Eblc, —BOEKEI ~I
¥ KU COIERFD DNA BRI 2T 5. c) Mibid, AJERHZEE LIS B FOREETXA.

(5) ¥O7 ) AAEORMGIEX = X L DA
5-1) Ck1)BLV(k2) THONETF, NZEBFEMIR THET 5 DFEEMER. 3.3. Symbiosis:
Characterization of Calyptogena gamete = 8.

(6) YOVVAHMHORREEDHT
FEHRDAKE800-900 M+ h& 1100 m YA MMCTEM. a) BELANOYFILNKOYEHILEA
VEBKICAENUVICAREZ, N—F 7 RELE b)) EORAWERRY 7 ATyO7 Y A EOEEF (10
BEHRREE) 28\, b) KFRYTITIY—FV I RERY 7 IARITEA, ¢ K17 FETERICE LI NO
VFILFNKIMENIN AV EN—F I EBHIC 17 BERICEASY Y-S TRYy VXA LEOED
fI<, d) 2N S5EEEERIE 2010 FE 1 BOYIIL—XTEINFE. e) TN5—ED in situ RER%#977&981
(800- 900mﬂ4 h) T&t 2@, #984&989 (1100m*+ k) THt 2 EDME 4 EfT> 72,

(7) W7FV2v I DOYERETESE DR
FOMRICT, BREVNEFOREDRBEDOHCERTZ2AREDEREY 7+ vIUH, HENBIIR
7



EREDONATEINEZY AN HAEOEREICEH DTS 2 ENHASMTH > TWS (Watanabe et
al. 2009). AfETIE, HITHERTHSNCTZIENTERI LY TF VIV I VDOMATRILOAR
MENEDEREZESNCT 5726, IEH 1100 m 1~ (58974 M) ICTRRT—Y 3> fhan
ZEIBHICHZIBEENS, YVIFIVIvIVDORATILGEI VAN A15EZREVZ. ATt
IWD—EBIE, 10%7A)LNY Y TEEL, THMERICEHIET CHEMBEBEEZTS. BDIE, 5CELV 10T
DAVFaRN—FTHBL, BREELSVBRRICIIZREZEHET S, MBRTRIIELEREICTHAE L
R Z kT .

(8) HAHINYIHA DHELEIEE &Y 1 X DR

(8=1) YHIXVIHADEREES - #1EH 1100 m P & (85974, 978 Bf) OREART— 3
VHEDEEBHN TYHIV VI A EZRELV, YASIVINAOBREERKREICIA T ZILSULES
DOMIMIEL TWe, e, FITSEMTIITHIN Y IAADBEBRICH >TcRT A F Y TRADRICEZE
DIMATEILHELTED, MELU, THIY VI HA DIRDOFEZILBESHICHR > TLWRVLDT,
9, DNABERINOLEMNS, YAIIYVIAALDMATEILEZRET 5. THk, A 7E/LH S DNA
WMEBZETS, MEURINATEILO—3B1E 995%T Y/ —)LCREET DL EDIC, FRE - £REBEMAIC
10%7 ALY Y THEELE. O OINATEILIE, BBEKICTESCELIT 10CO1 vFa2XR—4TH
BUBRRELUBRRICID ZREZHRT 2. MBRTRIEZRICTHE LHRZRETE.

(8-2) YHIVXVIHAORAY A X, a) KF/NDOY 1 X%8IR, EEREBTRBICT 7 v EERR
ZAERR. 77 VEEREHIN 24 RERIC 7T0% Y / — LB L THRE.

(9) N hDYYAA N HA DAY 1 XDEEA

(9-1) a) #EH B800-900 m YA hH LV 1100 m B+ MM TRFNDY 1 X&EIR. #3560 EELL
£ b) £ERE LOCHAEREZEBIABICT 7 Y EESARZER. 77 VEERRSK 24 FE&IC 70%
I5/—)VICEBUTRE c) IZFHEHEEHEDHIC—B80CTAR. d) B HRBHOWIhLZ
BIRFICKL2EBHRIAIC—80CTHARE e VY 7ILIER. ABKR. HILR BZSHEK (GiK) 0EHE
FPRETIN—-TE2 7.

(10) LZERERR—AEHERRDEHEIE DR

(10-1) a) MEH800-900 MUk, 1100mMHYVA MBIV ENSDANICT, {ELE2EREYBED
EEBETANEZRE, "NREY - YO0V AA, a4 >A7YH040, NA MDYV ACN)HA,
VY4 e/N) A, Alaysia, Lamellibrachia, Y A /NA ATV ZF, YAIIVY, I VA4V 55 =,
JAIE, I\ Y HA%E Bathyacmaea, J//\IE, Y48 YI7+rHVyvIy, ATeOXxXFLH
1, DI EE RVLAVE $FHE TVANFHAZ, A¥O04TV RS, Y31, Nicomache ohtai,
JEERNTE RFENTHE TAVENTE YFXFUrF RIF7FO MMAE2ELRE. b) P /B
d N @ik, C, N, S RAGAELAIERIC—80°CT/AER. ¢ W/ IHICT/\TFYABLVCATEAFX
ZLAA BRI ORE (REBRITICEZS).

(11) YA7VYAHALEIRA AT A+ OEBEEHRIAEDRET (% 2)

HESED XY VEKBRICE, YOO UAAEIRAYATUAAMDBERLTWS, MERFFENICHETNIC
BRERBENHZDHDD, HRENBEEZRTEENH S, = T2 RY 7 DNA OZPHEERHIZAW
TEHBEITSBENZ N, FI T, ThETESNTWBIEERIIBRZBWEBHBIY—H—%2/ERL,
MECTERETYOIYHLEYRAYAT ) Ao OHBIZTREIC L. AETIE, #55H 800-900m
Y~ (#973, #975, #977), 1170m H - ~ (#974, #978, #979), h./ |t (#985, #986) M5
ELfcyOvY A1 62 ERICDWTHM ETEYHRIZER U .

(12) YOV VA EFEREINR—Y OEE L UHE

a) YAUYAACEOIZZBAKPICIOET, b) LESKEVWTHE EIIHSARR—FHBHTL 3,

c) 10%7 ANV ETH/—ILICERE, —#-80CTHE, d) WOAEBREEREIOEY hZEzZhZEh
8



5C& 10°CDA v FaR—45 THBE. e) —H—EKBEZIE1TS

(13) NFIHLERERY 1 XDER

a) FEHDKRE800-900 m 1 MTTNFIYHARATF A4 DER 80 mm LUITOREKEZRE. b) &
SERRMERTI R BRI 77 Y EERRZER. 77 YEEREHIN 24 FFERIC 7T0% Y / —ILICB L TRE.
FISHYIFRZ ALY U VEEREZER. c) BRERICECAEEO—%Z 70%TY ./ —ILTEE.

3.1.3. Results (expected)

(1) ¥avy ﬁ‘%*ﬁo)ﬁ’é’%bﬁx HZXLDfERA

(1-1) Zyvy RTIL—FERTIK BRIFBEREICEETES AN >, LD >T, YO0 VHIEITA
>O7) A ODEEREOFMEIE TEEMN o>l FITHERK 50 mm T OEGKETIE, RETELONELONT
W37z, REIREDOHTHRDENNCKED GERI7sIILLAZHSNIELSID). L?’Lb@ﬂﬁl%’\@ 8 (35[0
DPHODATIEARAAEEBIONS., —AT, BROBEZFHFMICES &, BRENBEBICKRIERANLRESNT.
COEREEIMEFNERILEREL, YATUHAEIIA IO Y HA DEEEE ELKEEE & DR
ZHEB LU THBMEED B EBonicicd@EmzRs 5 FE.

(1-2) MT 7% MBARI 7 T 5 nicHEBEYHOHLAKREE. 3.9 Environmental measurements

\\\\\

(2) OV ) ACEOMEBPAETFL EDBURT > > v )L DEA
(2-1) a) RAID 2 [ED in situ £, #EHFDAKR800-900 m 1k (#976) & 1100 m U~ (#
979) TIIXHEIRIE IR D SNah >, #976 TlE, MYy ATE-THS, YOTUHIEEEZEED
BAEENETECE, Ry ARDEENIFEAEARTH >clcOBRBEIEEITRINEFEI 1Ligh
ST ENRREZEZSNS. B, MY T ARDKEZIEIZTA MafTICcEDEARN X COLEENR
B*LTC #9979 TlE, 71 MRfTROICEEEHIHI76 FEBEETIEIRL, W2 CEETH . RELR
APl HEESH S, T4 MNRAFRICEKDOESENH ->cficsd, BERRELRZIF LS &&F
':F'ﬂgb‘7'f ReAT7EULRCEHRELEZHIFT. b) /1L (#986) TlF, My I X zHEBYHIC
Lo h EIBESEREBELUR. S METENSK 1 BB 30 DI 1 BEILREE, ZFOBDHICHIINE
RTEfe. Ry ARDSOFAY Y ZILEEE 100um DAY a2 TREBEL, 371 BOMEFREL. #
ETELINDSE 100 EZSERE, 100 Bz EFBEHMESRREIC 2.5% 7L IIL7ILTE RTEE, 100
Bz 4%/XZRILLTZILTE RTEZEL, RO 71 EOMNZABEAE L. BFIF02 umDAy>aT
BBL, BEICHNESI YL BRKIE3IFD LR BFEMREARA25%7IIL7IL7ILTE REE, DNA
WHAE 99.5%T Y /—ILEE, 4%/XZHRILATZILTE REEL, THE, FhZ2ho8RICAWS. ch
S5lc&D, YOV AAEHOHREMEOEIE, HKE BRO—mIESNICTESFTETH .

LOVHAMBRARBHOKEEH
LROYNARENEARBIOXERR  (Moy 2¢

(2-2) A\IRRBICL2HEFTRER



10°CTIIINDFEENBENTLEW, EEFEHINHLVL. METEFEEN EATVWDDONERBEBEENTE TLAR
WA, TH#ES SCICTHBEEZ#EITD2FTETHD. AERERICKD, YAV HIEOHFRE, BHRO—IHEH
BHSMNCTEEFETHS.

(2-3) YOV AABLOINA2OT U HA DEFERNS A, BFFZWOHL, N—T—)bicL>

|||||

(2-4) ADCP IC &> THREFEZSR L, IRv4hE DB EERE Z 5T

ADCP TfBonlc, 20095 4B 25 0558 4HIcKF S, MILAD DIEE & OBRERLD DFED
ZEeznznX1, B2IICRUT.

FIIRIE L 6cm/sec BE T, Tknot ZBX 5BWANIEE 42 8 (BED 5K 90m L&) LUSTEMIC
R52BETHofco 4 B 29 HIBEMNS 30m EEMEXRTIEFN DBWANSR SN, &fc, 5B 3
BiiE, KR 40m BFHENS EET 30cm/sec BEDILF D Di@WANI RS nfc, RKHIC, RERD
DIEICIFBEERERIFR SN > oo

122. 43
114.43
106. 43
98. 43+
90. 43+
82. 43
74.43
66. 43+
5843+
50. 43
4243
34.43
26.43
18.43
10.43
2.43

KR (m)

M1 FEROEIEmDDE
MPDEDERIEEEDREZ, BOERERESDOREZRDT,

M2 FERDRBEAMDDE
MPDEDERREDEDEZ, BOERARSDOREZRDT,

£ 60 ETHRSNICAR - RECEEHZR 3 ICRUTc, BERENEHRORBELFETIE, BHICEELI
~EERELVEE~ERAZEDORNIEBT 5, CORAOELE, BEEDBEMELENICERY B
BEMROFZEZRMUTVWSHERTHDEHERTE S, S5IC, BYICRFLLILER-BERRSES DRNDOE
B, LEICmN > THEIXZERDPRESNT,
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X4, ADCP THROSNICBEEEDKRES, KROXE, £ 1 EEOREDESE, KLUE 1 EBDOR
|- REOEHZRU T, KRIIHR 3.4CHh5 42COBTELTED, 4 B 28 HOREICREENR
Snhfc. e, KR OKE) OELE, BUEHZRKRLTED, K@EHMSNBICALSKBETHD LN
HATES e, NI, KUNLERTBEE, TROELIFTHEICEIEFDDRNICKED, THFHARE BEHE
DDRNICIED, FICBEELICERD, RARBMENBREEZR(TS, 4 B 29 HIC 25cm/sec D3EVE[A
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3.2. Population

3.2.1. Purpose

An absolute method to morphologically identify Calyptogena soyoae and C. okutanii is not
established yet. Currently these two species are identified using michocondrial DNA sequence. C.
soyoae has generally higher shell height than C. okutanii. However, some individuals have
intermediate shell height, which suggests existence of hybrid species. This study purposes to
find hybrid species by genetic analysis. Further, about Bathymodiolus platifrons, Miyazaki et al.
(2004) and Fujita et al. (2006) found already from mitochondrial cytochrome oxdase-1 and
NADH dehydrogenase-4 sequence analysis a gene flow between Hatsushima Island seep site
and Hatoma Knoll. This study also purposes to re-confirm it using allozyme analysis or DNA
analysis.

3.2.2. Methods

Hybrids

Calyptogena spp. was collected at Hatsushima Island seep site, a depth of 800m and 1,100m
respectively, and Okinoyama Bank, a depth of 1,100m. It is quite difficult to identify two species
by morphological character. Dr. Watanabe extracted genomic DNA from mantle lobes of some
collected samples immediately at a laboratory of research vessel. Then, maternal species
identification was conducted using multiplex PCR of mitochondrial DNA to find rough species
composition. The other samples are planned to bring back to Imai’ s laboratory in Okinawa. For
the samples stocked in a laboratory of the vessel, adductor muscle was cut and mid-gad organ
(including gonad) and muscle tissue (foot) were removed for allozyme analysis with a scalpel.
These samples are kept in a deep freezer on the laboratory of research vessel. Also mantle lobe
was removed for nuclear DNA analysis. With the result of species identification, all samples are
brought back to Imai’ s laboratory and analyzed.

Population genetics

In order to clarify the degree of genetic diversity and gene flow of B. platifrons by DNA or
allozyme analysis, we collected fifty individuals at Hatsushima Island seep site and added to the
fifty collected through the past research at Hatoma Knoll. The samples will be brought back to
Imai’ s laboratory in Okinawa. For the samples stocked in a laboratory of the vessel, adductor
muscle was cut and mid-gad organ and muscle tissue (foot) were removed with a scalpel for
allozyme analysis. In addition, gonads were removed for sex identification of shell morphology
study. These samples, except for gonad samples, are kept in a deep freezer on the laboratory of
research vessel. Also mantle lobe was removed for DNA analysis.

3.2.3. Results (including expected)
Hybrids

Table T shows sampling localities, total number of individuals, and the result of multiplex PCR
conducted to analyze maternal species identification. Among 161 Calyptogena spp. collected at
the sampling site of HPD#973~#985, twenty-two individuals were C. okutanii, twenty four were
C. soyoae, and one hundred fifteen were not specified. As Table 1 shows, C. okutanii was
distributed at the depth of 800m. C. soyoae was dominant at the depth of 1,100m, while some C.
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okutanii were also found.

Table 1. Sampling localities, total number of individuals and results of maternal species
identification by multiplex PCR.

Species #973  #974 #975 #976  #977 #978 #9779  #985
Depth (m) 854 1,178 855 803 854 1,171 1,176 1,110

C. soyoae 0 8 0 - 0 4 5 5

C. okutanii 3 0 8 - 8 0 2 3

no identify 8 20 14 12 9 3 24 22

Total no. 11 28 25 12 17 7 31 30

Population genetics

From 52 individuals collected from HPD#975, HPD#977 and HPD#980, mid-gad grand and
muscle tissue (foot) were removed for allozyme analysis (Table 2). These samples were keptin a
deep freezer, and mantle lobe was removed for DNA analysis. All the shells were brought back to
our laboratory for measurement.

Table 2. Sampling localities and total number of individuals, Bathymodiolus platifrons
Species #975 #977 #980 total

B. platifrons 11 4 37 52
B. japonicus 6 8 0 14
Total no. 17 12 37 66

3.3. Symbiosis: Characterization of Calyptogena gamete

3.3.1. Purpose

OV ACEOI ZHIERNICIFEZEREENHEL TWD, HAERRBEICHEKRGEZRETZ I &
TIXILF—ZEEL. BYOLSICTRIRRZEELVEEMZERL TWS, YOV YA EOONHE
{LEIFRIENTHE NS, BSDREDIFEAEETZHRHEETH I LEEHMEICIKFLTEBLT
WasEBbnd, YOVYACFEOHEREIF. WEN LU TRERICEENICEHEL. REBTLHISEBEL
HAENHENKL TWBEEZ SN D,

PERICIE. NS DOHBINEL WA, EGNICEERZYOTUAMEINI>2OV ) A1 D 2 EEN
HELTWD, TNSD2TBEDEWVWERARDLHIC, SIEBFOLLEVLIFCINEICHS T 2HEMEONT
ICDWTEETU o

3.3.2. Methods

P 7I)IciE, Table 1 DEHEZAWC, &EKEIE. BERlE. £BEEZVOHEL. 2@BKICANT, B
NoHTLKBBFPWMFZN—0-)ICL2EERNEZITo>c (Figl . &8R), . RBRBERINERTHE
SNICHIP. BEITESNIINVCINE, BRICKEIT2HEEMEOANHRBEITAIC. XFEMIEA (4%/KNF 7+
WALATZILTE R), EFBEMIER QC5%7ILTILFZILTER, 25%7ILZILFZILTE R—4%INZ T+ LA
ZILTER) OEEXRV DNA BTEDOREZT> .
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3.3.3. Results (expected)

IRAVATY HA DR OB TFOBEANEZT o>l 25, RIEBEKLDEELS, BFIEBEKEIDBHLHE
FXEM o7 (Fig. 2)o Fieo YAV VA DIROBFHRKITAHEL. RUKBHERTH > (Fig 2).
SHREEONLT— YN <EBITT R Ebic, BEY Y 7ILZRAVWTHERD DNA #frz{Tw, 21
O>OT7YAABOMRVBFICEDLSIBEVWNRHGZ2NZRANRTW, i, JFPIIE, BEICKITSH
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3.4. Blood cell function: Morphological characterization of the immunological responses
of hemocytes, Calyptogena sp.
3.4.1. Purpose

FEDCZERERRTIE. EEEREAMEEBEOESHEYE OBICHERFRIBEINLTVS
ENHENTWVWDE, COLSBHEERZEBRIT SOV ) AMBICED K SBERMBEEBNHD DM, T
HEMBE ENEHEY TEBERISICED L SBEVWSSHZ2NICDOVWTIHEKRLZICHSMCIRTWEW, %
Dfc®. FTEEBEICEZREZE ZHFD BN 2MEKARZFEEZNAFEICLD Z0BELRERIG
ZEHRLU. EABHICE T 2EBETEZESMNCT S, £ YAV ACEBICEAL TIAEBIRET. ER=E
TREZUVAVWELNS. METOERICED OV AMEOERNLGEREIERAZHEHSNCT 2E 2 M,

3.4.2. Methods & Results (expected)
>O7Y A DERENSMEZHFEL. Percoll Z AW BEARRODEEIC K DMIROBEO DB Z Mo
T, EXBHUALKBEREZIMA T, EXBEHBEICLDERRICOBEEZHEL .

ZORR. YAOYY A4 MKMREEEEAIRICK D EER (BEE=8W\) [c 2BEOMKMIE. TER

(BBE=E\) I[CRMXNPESNT, FLFNZhOMEKHEROERRICZER LIcE IS, EEICHHH
SNMEEOA. ZOESICHEMSNICHBRRICRENZKRESNE LS5 THD. UNUKRIEFTHETH ST
. SEROEMRZHREET D2HENDH 5,

AKAFRICBWB O DEET Y TIVERIE TR ICTE oo, SRIIERE TEE U MBKAE O
BEZIT,

3.5. Foraminifera
3.5.1. Purpose
Akimoto et al. (1994) have already investigated foraminiferal assemblages (Rose-Bengal stained
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and dead foraminifera) from different cold seeps in eastern and western Sagami Bay. They
studied the uppermost sediment. Bulimina striata, Rutherfordoides cornuta and Bulimina
aculeata were predominant species at all stations without any preference for seep or non-seep
environments. However, Bulimina striata and Rutherfordoides cornuta were more abundant in
Calyptogena colonies off Hatsushima. Bulimina aculeata and Chilostomella ovoidea thrived
preferentially in fine sediments away from vesicomyid colonies. Kitazato (1996) mentioned that
both benthic foraminiferal species associated with cold seepage from Sagami Bay
(Rutherfordoides cornuta and Bulimina striata) were not endemic and could be found in oxic
bottom or in anoxic micro-environments below the surface oxic layer. He proposed that to
survive in anoxic/euxinic cold seep, foraminifera may use anaerobic respiration system or may
be in symbiosis with sulfide oxidizing bacteria. In a preliminary JSPS report (2009), we (Fontanier
C., Tsuchiya M., Nomaki H., Toyofuku T., Kitazato, H.) have investigated live (Rose-Bengal stained)
and dead benthic foraminifera collected in a cold-seep area off Hatsushima Island (Sagami Bay,
central Japan) (Cruise NT0O6-04, March 2006). We focused on the topmost sediment of two
cores sampled at different sites located at the similar depths (~1200 m). The first core was
collected in a Calyptogena field (nhamed the South Colony Area). The second one was collected
in non-seep site, ~100 m away from the South Colony Area. Surprisingly, no living foraminifera
and only few dead foraminifera were found in the uppermost sediment from this Calyptogena
site. Such a foraminiferal desert may echo a recent benthic storm related to complex
hydrosedimentary processes prevailing at this site. The foraminiferal assemblage from the
non-seep area was characterized by only agglutinated taxa. Living fauna was poorly diverse and
presents low standing stock, suggesting unfavorable conditions prevailing at this site. The
presence of acidic pore water (pH of 7.45-7.60) (Tsuchiya M., Unpublished data) in the topmost
sediment may explain the absence of calcareous species. We did not find the commonly
described species from seep areas. Finally, a strong spatial variability of foraminiferal fauna was
recorded between both sites. Moreover, it seems that foraminiferal temporal dynamics is also
constrained by hazardous benthic events. In the present study, we want to document precisely
living foraminiferal communities from different seep areas in Sagami Bay in order to complete
previous observations. Our work is divided in 3 parts. The first part of our investigation is to
describe the community structure (density, diversity and microhabitat) in the topmost sediment
collected from different areas. More precisely, we want to focus on foraminifera living in
Calyptogena colonies, in bacterial mats and in non-seep sites close to clam fields. As a second
step, we want to collect living foraminifera for cytological studies (TEM). We want to investigate
the location of organella in foraminifera species which are distributed from dysoxic to euxinic
microenvironment. As a third goal, we want to collect living material for foraminiferal culture
experiments. The living specimens will be employed in experiments with several pH conditions
(from normal (~8.2) to sever (7.0)). Those experiments will be realized at the JAMSTEC culture
laboratory. Finally, we attempt some biogeochemical measurement on foraminiferal cell on board
to investigate metabolism of Chilostomella ovoidea what has mysterious ecology.

3.5.2. Methods
We collected sediment cores with MBARI Plexiglas tube (internal diameter: 7.0 cm) from
different sites (seep areas, non seep areas). For culture, TEM investigation and Rose-Bengal
staining, the sediment cores were vertically subsampled at 0.5 cm intervals down to 2 cm, and 1
cm intervals from 2 to 5 cm depth. For culture material and cytological investigation, each of
these layers was preserved at a temperature of ~5°C in the cold room before extraction of
foraminifera. Some living foraminifera were sorted aboard the ship. Concerning Rose-Bengal
stained foraminifera, sediment slices were stored in plastic pots with a solution of 0.1%
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Rose-Bengal 20% ethanol-seawater. Some surface samples were washed and sieved with nested
32 um, 63 um and 150 um mesh sieves. Some living (stained) foraminifera were picked aboard
the ship under binocular microscope. In some cases when logistical problem occurred during
core sampling, we only kept bulk sediment. We also fixed some sediment core with Formalin
solution. In such case, we vertically subsampled at 0.5 cm intervals down to 4 cm, and 1T cm
intervals from 4 cm depth to the lowermost part of the sediment.

3.5.3. Expected result

With several samplings in different environments (Calyptogena colony, bacterial mats, non-seep
environs), we hope to observe important spatial variability characterizing the benthic
foraminiferal faunas living at the deep-sea floor. We expect to observe ecological zonation as it
is commonly recorded for metazoans in seepage area. However, we may also record in some
places the imprint of hydrosedimentary processes prevailing at the sediment-water interface.
For instance, the core collected at the South Colony Area in 2006 (NT06-04) was characterized
by coarse sediment (predominantly sand-size class) with some glauconitic inner moulds of
planktonic foraminifera. No living benthic foraminifera were found. Such sedimentary features
may be related (1) to the deposition of reworked material coming from shallower depth, (2)
active winnowing by strong bottom currents or (3) casual winnowing by seepage. On the other
hand, the distribution of organelle among species will be shown by TEM observation. It may be
reflected living environment of species.

3.5.4. Preliminary Results about Foraminiferal Assemblage

#973

Description of the sieve residues (>150 um) from the 0-0.5 cm interval (dive 973, “ Blue-red”
core):

The sediment is heterometric with many angulous or xenomorphous sand-sized particles. Most
large particles look like tephra. Only rare dead planktonic foraminifera are observed. Benthic
foraminifera (dead and living) present low abundance.

Concerning foraminiferal living community, we could identify 10 foraminiferal taxa (+
undetermined agglutinated and soft shelled foraminifera) (Table 1). We counted 40 living
(stained) individuals. The dominant species were Chilostomella ovoidea and Bulimina striata (50%
of the total standing stock). A lot of Chilostomella ovoidea presented a doubtful staining. We did
not consider them as “ living” .

Core Blue-red, Dive #973 Living (Rose-Bengal stained) fauna
0-0.5 cm interval, size fraction >150 um Absolute density %

Calcareous species

Bulimina aculeata 1 2.5
Bulimina striata 8 20.0
Bulimina sp.1 1 2.5
Chilostomella ovoidea 12 30.0
Globobulimina pacifica 1 2.5
Nonion sp.1 4 10.0
Uvigerina akitaensis 1 2.5
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Agglutinated species

Indet. 1 2.5
Hipocrepinella alba 2 5.0
Labrospira wiesneri 1 2.5
Lagenammina pseudodifflugiformis 1 2.5
Reophax dentaliniformis 1 2.5
Reophax scopiurus 1 2.5
Reophax cf. scorpiurus 1 2.5
Reophax subfusiformis 1 2.5
Reophax sp.1 1 2.5

Soft-shelled foraminifera 2 5
Total 40 100

Taxa number 12

Table 1 Living (stained) foraminiferal faunas in Blue-red core (Dive 973)

#974
Description of the sieve residues (>150 ym and 63-150 um) from the bulk sediment (dive 974,
core Black):

Because the sediment was too fluid, we were not successful to subsample the core. We could
only collect bulk sediment. It was smelling hydrogen sulfide. In a second core (red core)
dedicated to bacterial study, we could observe thin orange filaments (putative sulfur-oxidizing
bacteria?) covering the sediment-water interface.

The preliminary observation of the sieve residues of the bulk sediment collected at the bacterial
mat (dive 974, core black) did not reveal any living foraminifera. In the >150 um size fraction, we
observed only dead specimen of Rutherfordoides spp. (dominant), Chilostomella ovoidea,
Bulimina spp. and Globobulimina spp. In the >63-150 um size fraction, we found no foraminifera.

Further investigations of sampled sediment are probably required to precise the foraminiferal
community at this site. Moreover, a correctly sub-sampled core is necessary to really appreciate
the putative foraminiferal fauna living at the sediment-water interface in the sub-millimetric
bacterial mat.

#978
Description of the sieve residues (>150 um and 63-150 um) from the O-1 cm interval (dive 978,
“ Blue” core):

A partial observation (~50% of the sample) of the >150 um size fraction in the "Blue" core (O-1
cm, dive #978) revealed few living foraminifera (1 Stainforthia cornuta and 1 Bulimina aculeata)
and really few dead ones.

The smaller size fractions (32-63 um; 63-150 ym) may be richer. — Further investigations of

sampled intervals (deeper layers and all size fractions) are required to precise the foraminiferal
structure at this site.
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#981
Description of the sieve residues (>150 um) from the 0-0.5 cm interval (dive 981, “ Blue” core):

This core was collected at ~50 m away from “ Red-Blue” core (dive 973). This core is located
very close to a Calyptogena colony (less than 5 m).

The sediment is heterometric with many angulous or xenomorphous sand-sized particles. Most
large particles are scoria. Benthic foraminifera (dead and living) are present in moderate
abundance.

Concerning foraminiferal living community, we could identify 21 foraminiferal taxa (+soft shelled
foraminifera) (Table 2). We counted 182 living (stained) individuals. The dominant species were
Reophax dentaliniformis (micaceus?) and Textularia kattegatensis (respectively, 47.8% and
13.7%). Chilostomella ovoidea and Rutherfordoides spp. are also present.

Core Blue, Dive #981 Living (Rose-Bengal stained) fauna
0-0.5 cm interval, size fraction >150 um Absolute density %
Calcareous species
Alliatina primitiva 1 0.5
Astacolus sp. 2 1.1
Bulimina aculeata 1 0.5
Bulimina striata 2 1.1
Chilostomella ovoidea 12 6.6
Globobulimina sp.1 3 1.6
Globobulimina sp.2 5 2.7
Globobulimina sp.3 5 2.7
Nonionella stella 2 1.1
Pullenia quinqueloba 1 0.5
Rutherfordoides cornuta 10 5.5
Rutherfordoides rotundata 9 4.9
Sphaerodoidina bulloides 1 0.5
Uvigerina akitaensis 2 1.1
Virgulina complanata 1 0.5
Agglutinated species
Cribrostomoides subglobosus 7 3.8
Leptohalysis gracilis 1 0.5
Reophax dentaliniformis (micaceus?) 87 47.8
Reophax scopiurus 1 0.5
Reophax sp.2 1 0.5
Textularia kattegatensis 25 13.7
Soft-shelled foraminifera 3 1.6
Total 182 100
Taxa number 21

Table 2 Living (stained) foraminiferal faunas in Blue-red core (Dive 973)

The high abundance of agglutinated species is not in agreement with observations by Akimoto
et al. (1994). The fauna is also different compared to living foraminifera found 50 away from
this site in “ non-seep” sediment (dive 973, “ Red-Blue” core) (Fig. 1).
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Fig. 1 Camembert of relative abundances of dominant species (>5%) in both cores (Blue core
and Blue-Red core) collected during Dives 973 and 981. Both cores are located 50 m apart.
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3.6. Microbiology
3.6.1. Purpose
To analyze the microbial community of sea-floor organisms at Sagami Bay
3.6.2. Methods
1, Sampling of two types sediments (S1-2)
S-1 ; Orange-color biomat (Off Hatsushima Is., depth 1170 m, 35-00.174N, 139-13.479E.)
S-2 ; Sediment inside the Pannychia moseleyi intestine (Okinoyama Bank, depth 1124 m,
34-58.353N, 139-31.465E.).
2, S-1 sediment was cut (0-2 including orange patch, 2-5 green black sediment. Light green gray
clay in the Shell.)
3, Direct extraction of DNA and total RNA from the sediments (expected)
4, For DNA; Amprification of 16S rDNA by PCR method (expected)
For RNA; RT-PCR (16S rRNA, mRNA) after DNase treatment (expected)
5, Phylogenetic analysis (expected).
3.6.3. Results (expected)

1. S-1 contains orange-green fiver and high H,S (measured by Oguri), and S-2 is viscous
silky silt.
2. It is thought that bacteria are concentrated in the biomat and inside the deposit feeder

Pannychia moseleyi intestine. Gene expression pattern based on the mRNA analysis will clarify
the adaptative mechanism of deep-sea environment. In addition, bacteria which are useful for
industrialization might be isolated (expected).

3.7. Diversity

3.7.1. Purpose

CBKEMEEICE TS Fungi OZEFRMEE, BEAEREFTHDID, TOLKREZRITT 2

- BIUNRE, Z2EHEER BEREBADLSIE, AIZEBEMOX—/I\—7IL—TREICEETNBWEYREN
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3.7.2. Methods
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3.7.3. Results (expected)
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3.8. Morphological characterization of the immunological responses of hemocytes,
Calyptogena sp.
3.8.1. Purpose
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3.8.2. Methods & Results (expected)
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3.9 Environmental measurements

3.9.1 Purpose

Two Calyptogena species, C. soyoae and C. okutanii are found in Hatsushima seep area. To

understand spatial distributions of the two different species, chemical properties of the

sediments living the clams may provide significant information why they distribute similar

environments. H,S and total S* profiles were measured using with push cores during the dive in

NTO09-06 cruise.

3.9.2 Method

H,S and total S* measurements

H,S concentrations in cores were measured using with a H,S microelectrode in tip diameter of

50 mm and the related equipments (H2S-50 microelectrode, USB-216 A/D converter, MC232

motor controller, MMS-2 micromanipulator, Profix 3.1 data acquisition software, Unisense).

Before measurements, the sensor was calibrated based on the manual: (1) the sensor was

connected to the picoammeter and left more than 24 hours. (2) the sensor tip was immersed in
26



the pH=4.01 buffer solution (Wako Chemical Industrial) and waited to stabilize the value. The
reading was recorded as a background value. (3) 1T ml of H,S containing solution (0.2g of Na,S -
10H,0 was dissolved in 100 ml of distilled water removed O, by N, bubbling for 5 minutes) was
added in the buffer solution. The sensor tip was immersed in the solution, and the value was
recorded for the calibration when the value was stabilized. (4) After the record of the value, 0.9
ml of the H,S solution was collected in 1 ml syringe. The H,S concentration in the solution was
measured by simplified method (Sakai, personal communication) based on Cline (1969). (5) The
voltage values from the microelectrode were converted into H,S concentrations using with the
background and the concentration obtained in (4).

The H,S profiles in the sediments were carried out using with a microelectrode system shown
above. The interval of the measurement was every 1 mm. H,S microelectrode, however, can only
measure H,S partial pressure. In low pH solutions less than 4.0, total S* concentration is
equivalent to the H,S concentration. However, typical pH values in interstitial water in sediments
are estimated around 7.0~8.0. These pH values significantly change the H,S concentrations. This
research, total S* values in the same sediment samples were calculated to measure pH values
based on the equation and the pK, values described in the manual by Unisense and Millero et al.
(1988), respectively.

pH measurement

pH values in sediments were measured by pH and reference electrodes with pH meter system
(PHC2001-8 pH electrode, REF251 reference electrode and PHMZ220 meter, Radiometer
Analytical). Prior to the measurements, pH electrode was calibrated to immerse the pH and the
reference into respective standard solutions (pH=7.00 and 10.018, IUPAC). After the two point
calibration, the electrodes were inserted into sample sediment cores. pH values were recoded
after stabilizing the readings. The interval of the measurement was every 1 cm.

3.9.3. Preliminary results

12 cores were analyzed for H,S, Total S* concentrations and pH values, respectively. The results
are summarized in Fig. 3-1-1. From the sediments collected at #973-2, #979-1, #982-1, #984-1,
#984-2, #990-1 and #990-2, sulfide were not detected or the concentrations were very low. The
other cores showed the sulfide production below sediment-water interface, especially below 20
to 50mm from sediment surface. The sample from dive #976-1 indicated very high sulfide
concentrations. It indicates that the sulfide distribution at Hatsushima seep area has large spatial
fluctuations, suggesting patchy distribution of the sulfate reduction. On the other hand, sulfide
could not detect in Okinoyama sediments, even the sediments were collected besides living
Calyptogena clams. The reason will be investigated based on sediment composition and the
distributions of Caliptogena communities from the video images. Note that the data presented
here are tentative. The values may vary in case if any corrections are made after the cruise.
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Fig. 3-1-1. H,S and Total S* profiles obtained in the sediment samples. Cores from #973-1 to
#982-1, #987-1, #990-1 and #990-2 were collected from Hatsushima seep area. #984-1 and
#984-2 were from Okinoyama bank.

3.9.4. References
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3.10. Long-term environmental monitoring
3.10.1. Purpose
0O, is one of the most significant elements to understand biogeochemical processes at
sediment-water interface (SWI). Organic materials arrived at SWI through the water column are
remineralized by aerobic decomposition and O, is consumed and a part of them are preserved
into sediments. Because organic materials are still abundant in sediment, O, distribution below
sediment surface is expressed by diffusion (Ramssen and Jorgensen, 1992). However, benthic
organism activities make bioturbation and as a consequence, sediment surface is always mixed
and remineralization is enhanced. Biological pumping such as polychaeata actively brings O, rich
water below diffusive O, penetration depth in a short time. Such® bioirrigation” is also important
remineralization- O, consumption processes at SWI. From a long time environmental changes,
phytoplankton productions in euphotic zone may influence O, consumption and benthic activities.
To investigate O, dynamics from a point of view on both short and long time fluctuations, long
term monitoring in frequent measurement is required. In this research, equipment for two
dimensional O, monitoring at SWI were deployed and started to measure the profiles.
3.10.2. Methods
Planar O, optode technique based on luminescent quenching of O, sensitive dye is applied for
the two dimensional O, measurements (Glud et al,, 1996). This method has improved to obtain
both grayscale profile images and the concerning O, distributions at a same time by
luminescence lifetime imaging with a multi gateable CCD camera (Holst and Grunward, 2001). In
this study, planar O, optode system based on the lifetime imaging for long term monitoring was
developed by JAMSTEC. The system consists of a sensor foil embedded O, sensitive dye,
combination of an excitation light source, a multi gateable CCD camera and a trigger generator,
Windows based PC with hard disk drives and general control board. The camera was packed into
a titanium cylinder with pressure window, and the sensor foil was attached in front of the
window of an inverted periscope attached to the camera cylinder (Fig. 3-10-1). All equipments, a
reference O, sensor (Optode 3830, Aanderaa Data Instruments) and an acoustic transponder
were installed into an ELINOR type lander (Fig. 3-9-2). The total weight of the lander system was
ca.350 kg in air and ca. 30 kg in water, respectively.
Prior to dive #983 on 30"/Apr/2009, the lander installed the planar O, optode was released on
board. During the descending the position of the lander was traced by ship. After 32 minutes
from the release, the lander was landed to the bottom which depth of 1200 m. Averaged
descending speed was 40 m/min.
After the confirmation of the landing, the dive had started. The ROV first arrived at the landing
site, and the lander was hung by ROV and was settled to the undisturbed sea bottom where 70
m southward from Hatsushima permanent station (35-00.153N, 139-13.529E, water depth of
1184 m). After the setting of the lander, the ROV moved to the station. The plug of an extension
power cable (L=100 m) was inserted in the power supply connector of the station, and the cable
was extended to the lander.
At the same time, electrical insulation of the cable was confirmed at the land station. When cable
extension was completed and the other plug was inserted in the connector of the optode
system, power was supplied from the land station. Voltage and electric current were measured
at the land station. These data were continuously sent to JAMSTEC via internet.
When the power was supplied, a computer of the planar O, optode system was started up. First,
0O, concentration in water was measured. Then, camera cylinder was moved downward by
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stepping motor rotation. When the sensor was placed on appropriate position (i.e., sediment
surface was just placed at the center part of the sensor foil), the elevator motor stopped and
the measurement of the two dimensional O, profiles were started. The measurement interval in
each batch is 1 hour. In each batch, 9 profiles are obtained in 2 minutes interval.

— Fig. 3-10-1. The planar O, optode
J—D\ AR system. The system consists of two

) pressure cylinders: computer and
camera cylinders. The camera
cylinder has inverted periscope filled
with distilled water. The sensor foil is
attached in front of the periscope
window. The camera cylinder is
mounted on an elevator system, and
the sensor is placed at SWI by motor
rotation.

Voltage converter

Muln gateable
CCD camera

.
Excitation light source

Fig. 2. The Lander system installed the planar O, optode system.
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3.11. DO measurement
3.11.1. Purpose
To understand dissolved oxygen (DO) distributions in Sagami bay water column, continuous DO
measurements were performed during the dive in NT09-06 cruise.
3.11.2. Methods
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Optical DO sensor (Oxygen optode 3830, Aanderaa Instruments) was installed in a frame of ROV
“ Hyperdolphin” . During each dive, the measurements were carried out. The raw data were
simultaneously sent to the control room via serial communications, and were stored in a
Windows based PC. Prior to use the sensor, it was calibrated using with distilled water contained
strong reductant (sodium dithionite). Before each dive, the clock of the storage computer was
adjusted to the main clock of the ROV. The data acquisition interval was set to 20 seconds to
consider the response time of the sensor. After the dive, the raw data was converted to DO
values based on temperature, salinity and depth data provided by on board CTD sensor in ROV
and the equations shown in the manuals. Pressure compensation factor used for the conversion
was 0.032 (Uchida et al., 2008), instead of 0.04, shown in the manual.

3.11.3. Results

Seventeen DO profiles were obtained in total. The data were shown in Fig. 3-11-1. During the
dive #973, computer was slept and DO from O m to 680 m were obtained. As the same reason,
data were absent in #974. In #980, CTD sensor had a trouble and temperature, salinity and
depth data were unrecovered. The DO during this period could not calculate and thus they
eliminated from the graph. Note that the data presented here are tentative. The values may vary
in case if any corrections are made after the cruise.
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3.12. Whale fall community (Fujiwara)
3.12.1. Purpose

Whale carcasses degrading on the sea floor sustain communities of species that specifically
feed on tissues or bones, or take advantage of the reduced compounds (H,S mainly) produced
by the bacterial decomposition of the carcass. Many of the species associated with the whale
carcasses harbor bacterial symbionts, which contribute to their nutrition. Successional changes
have been evidenced in these communities as the skeleton of the whale degrades. The rate of
theses changes in community composition seems to depend on the size of the skeleton, its
depth, and possibly other environmental factors such as temperature.

Around Japan, 2 sites with implanted carcasses of sperm whales are studied since several
years. The first locates off Cape Nomamisaki since 2002 at a depth of 225 m, with
temperatures around 12-15°C. The second is at a depth of 925 m, off Hatsushima Island in
Sagami Bay (implantation in 2005). There, the temperature is always around 3.5°C. Species
found at both sites are different, and the rate of succession of the communities seems to be
much lower in Sagami Bay.

Among other species colonizing the bones, special attention has been given to species
depending on bacterial symbiosis. One of them is the recently discovered “ zombie worm” , or
Osedax, which feeds on the bones by digging them with a root that contains heterotrophic
symbionts. Only one Osedax species (O. japonicus Fujikura 2006) has been found continuously
on the carcasses off Nomamisaki since 2002. In contrast, up to 8 different species where
identified on the carcass in Sagami Bay. They appear to have colonized the bones successively,
and we do not know whether this succession is due to different metabolic requirements, or if
dispersal capacities of the different species are responsible for a more or less early colonization.

The recent implantation, in December 2008, of a new sperm-whale carcass, about 100 meters
away from the previously implanted carcass, gave us the opportunity to try to answer that
question. By observing and comparing the succession patterns on both carcasses, we can make
hypothesis on the mechanisms underlying the succession observed. In addition, this new
implantation provides us the opportunity to observe and sample a carcass at its 5" month after
implantation. Such early observation had not been possible with the other implanted whales.

The purpose of the present project was first to document the degradation state of the new
whale carcass after 5 months, and second to analyze and compare the diversity of species
colonizing this new carcass with that of the older carcass implanted in Sagami Bay.

3.12.2. Methods

During 2 dives, we took video images, collected bones and sediments around each of the two
whales. Once on the surface, the bones were immersed in tanks with cold seawater, equipped
with filters, and the colonizing species were observed and sampled for later barcode analysis
(using COI and ribosomal RNA 18S genes). Other species found on the bones or in the
sediments collected around the carcass were also observed and preserved for genetic and
morphological analysis back in the laboratory.

In addition, some of the specimens were kept alive for future studies of the reproduction and
development.

The Hyper-Dolphin suction sampler with canisters equipped with 50 ym mesh was used to filter
sea-water around the carcasses and try to collect larval stages of the species colonizing the
bones. These samples will be analyzed in the laboratory using in situ hybridization methods to
identify the larvae.
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3.12.3. Results (expected)

After 5 months on the sea floor, the carcass implanted in December 2008 was completely
skeletonized. The sediments surrounding the carcass where covered with white bacterial mats.
Rather large Osedax specimens were observed, although they did not densely colonized the
bones. Some specimens were observed at the back of the skull, on the posterior par of the
upper jaw bone, as well as on ribs.

Species of Osedax colonizing the bones of the new carcass will be identified using barcodes, and
species compositions will be compared with those of the older carcass. If the species
composition on the new carcass is similar to that of the old carcass at the time at which it was
at the same degradation stage, it is likely that species colonize according to their metabolic
capacity to feed on a more or less degraded bone. On the other hand, if species are more
similar to those found at the same time on the older carcass, although the degradation is more
advanced there, then it is more likely that the dispersal capacities of the larvae are playing a
strong role in the colonization patterns. Indeed, the close proximity of the older carcass already
colonized, will provide source population close by and facilitate the colonization of the new
carcass by the same species.

If the same Osedax species are able to colonize bones at different degradation stages, flexibility
in the nutrition may be also reflected in flexibility in their association with symbionts. Symbiont
associated with the specimens newly recruited on the bones will therefore also be investigated.
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4. Dive Results

4.1. List of all the dives (Fujikura)

Representativ Landing point Leaving point
Dive No.| Date Survey site Subject
e of Proposals Lat, Long, Depth | Time | Lat, Long, Depth | Time
O Hasasnima N
K Fujikura YAV AAETRATA7T(35-00.943'N, 139- 35-00.966N, 139-
HD#973 12009.4.25 |Island site, . :55 10:10
(UAMSTEC) | U A+ DEWEfID ? 13.371°E, 897 m 13.335'E, 854 m
anami Ra
Off Hatsushima
K Fujikura TAvUAAETRAT O |35-00.148'N, 139- 35-00.063'N, 139-
HD#974 |2009.4.25 |Island site, 13:30 16:03
UAMSTEQ) | U A+ DD ? 13.480'E, 1161 m 13.489'E, 1169 m
Sagami Bay
Off Hatsushima
K Fujikura AT AAEYRA2A7(35-00955N, 139- 35-00.936'N, 139-
HD#975 {2009.4.26 |Island site, 901 11:05
UAMSTECQ) | U A+ DEWEfEID 7 13325'E,825m 13.215'E,797 m
Sagami Bay
Off Hatsushima
K Fujikura TAYUAAETRAT O |35-00938N, 139- 35-00.935'N, 139-
HD#976 {2009.4.27 {Island site, :52 12n
UAMSTEQ) | U A A DELNE D ? 13.283'E, 858 m 13.222'E,802 m
Sagami Bay
Off Hatsushima
K Fujikura AT AAEYRA2A7|35-00938N, 139- 35-00.952'N, 139-
HD#977 {2009.4.27 {Island site, 14:46 16:54
UAMSTEQ) | U A+ DEWEfEID 7 13.246'E,820m 13.321'E,857 m
Sagami Bay
Off Hatsushima
K Fujikura TAYUAAEIRAT AT |35-00092'N, 139- 35-00.188'N, 139-
HD#978 |2009.4.28 |Island site, 9:02 10:42
UAMSTEQ) | U A+ DELNE D ? 13.538'E, 1179 m 13485'E, 1175 m
Sagami Bay
Off Hatsushima .
K Fujikura av ) AAEYRA207(35-00070N, 139- 35-00.092'N, 139-
HD#979 [2009.4.28 |Island site, 13:54 16:55
UAMSTECQ) | U A+ DEWEfEID 7 13.543'E,1179m 13516'E, 1176 m
Sagami Bay
Off Hatsushima
K Fujikura TYAvUASLEIRATOY
HD#980 {2009.4.29 |Island site, . ROV mechanical accident
UAMSTEQ) | U A+ DELN D ?
Sagami Bay
Off Hatsushima .
K Fujikura 2av ) AAEYRA207|35-00.946'N, 139- 35-00.959'N, 139-
HD#981 {2009.4.29 {Island site, 11:34 13:34
UAMSTECQ) | U A+ DEWEfEID 7 13251'E,810m 13.334'E, 855 m
Sagami Bay
Off Hatsushima
K Fujikura TAYUAAEIRAT AT |35-00073N, 139- 35-00.188'N, 139-
HD#982 {2009.4.29 |{Island site, 16:27 17:57
UAMSTEQ) | U A+ DELN D ? 13.522'E, 1170 m 13463'E, 1176 m
Sagami Bay
RN — MRS B3R
Off Hatsushima EYIFRERORAD &
KOguri 35-00.127'N, 139- 35-00.153'N, 139-
HD#983 {2009.4.30 {Island site, D, 1B BITE FEL 9:00 12:18
(JAMSTEC) 13.663'E, 1213 m 13517'E,1184m
Sagami Bay BRI ITTERRIF A DR
hva
Off Hatsushima .
K Fujikura AT AAETR A2 A7|35-00.055N, 139- 35-00.145'N, 139-
HD#984 12009.4.30 {Island site, . 14:54 17:09
UAMSTEC) | U A+ DEWEfEID ? 13.507'E, 1176 m 13.509'E, 1184 m
Sagami Bay
Okinoyama .
K Fujikura AT UAAETIRAT AT 134-5839%'N, 139- 34-58357'N, 139-
HD#985 |2009.5.1  |Banksite, 9:07 16:29
UAMSTEQ) | U A A DELNE D ? 31173, 1164 m 31529, 1102m
Sagami Bay
Okinoyama .
K Fujikura AT AAEYRAA7|34-58352'N, 139- 34-58.372'N, 139-
HD#986 |2009.5.2 |Bank site, . 906 17:04
UAMSTEC) | U A+ DEWEfEID ? 314851118 m 31.558'F, 1095 m
Sagami Bay
Off Hatsushima .
K Fujikura A UAAETIRAT a7 (35-00931'N, 139- 35-00.963'N, 139-
HD#987 {2009.54 |Island site, 859 13.03
UAMSTEQ) | U A A DEWNE D ? 13.251'E,819m 13.323'E, 853 m
Sagami Bay
North-west Off
Hatsushima Fl.Pradillon |#1BJtEHFEREEWEIED  [35-04911'N,139- 35-04.94'N, 139-
HD#988 |2009.5.4 16:06 18:59
Island site, (JAMSTEC) |3BH LB AMEICR T 298| 13.004'E, 929 m 12.970',917 m
Sagami Bay
North-west Off
Hatsushima Fl.Pradillon | #1SALEIHEREEMEFED  |35-04.971'N, 139- 35-04.937'N, 139-
HD#989 |2009.5.5 852 1215
Island site, (JAMSTEC)  |3BH S AMEICE T 28198 | 13.037'E, 928 m 12977'E,918 m
Sagami Bay
Off Hatsushima
K Fujikura 2O AA LA a7 (35-0008'N, 139- 35-00.072'N, 139-
HD#989 |2009.5.5 |Island site, 17:20 19:08
UAMSTEQ) | U A1 DEWNE D ? 13527'E,1174m 13.503'E, 1170 m
Sagami Bay
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4.2. Preliminary dive results

4.2.1. Dive #973, 25 April 2009, Off Hatsushima Island, 800-900 m deep site
(Furushima)

Date: April 25, 2009

Site: 800 - 900m site of seep community, off Hatsushima Island in Sagami Bay
Landing: Time 08:55 Lat 35°00.943 N, Long 139°13.371" E, Depth 897m (WGS84)
Leaving: Time 10:10 Lat 35°00.966° N, Long 139°13.337° E, Depth 855m (WGS84)
Purpose:

Install ADCP(Acoustic Doppler Current Profiler) in Hatsushima offing seep community site.
Using MBARI core, collect Foraminifera and a microbe.

Collect sediment using MT core.

Using Suction sampler system, collect several Calyptogena.

Dive Summary

ADCP was installed. (measurement interval: 10 minutes)

Sediments sampling was carried out with MBARI and MT core sampler.

Organism observation.

Samplings such as Calyptogena specimens using Suction sampler system.

(Note)

ADCP is recovery on May 4.
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8:19 0 O | BinkR

8:31 210 O | PEBRRANASHRERT

8:49 | 700 O|&w?

8:54 | 862 0| FEEEKRT

8:55| 897 0| BE T

859 | 877 0 h=

9:00| 871 0| HHINAY LVFESR

9:01| 870 0| ¥yAvYHAERREHK

9:00| 860 0| 7>y 2m

9:05| 857 0| /N\AULYESH

9:07| 854 0| mic

9:08| 854 0| (VIFZ2HYX?)

9:09| 853 0| BE

9:12| 853 0 | ADCP %E&

9:14| 853 0| ADCP ®%B%T

9:19| 853 0 | MBARI 7 (&%) RE&ERA

9:20| 854 0 | MBARI O7 (%) ®&

9:23| 854 0 | MBARI 17 (%) R&ERT

9:24| 853 0 | MBARI 7 (&) RERMA

9:24 | 854 0 | MBARI O7 (&) B&E

9:25| 854 0 | MBARI 17 (F#) BRERT

9:28 | 853 0 | MBARI 7 (&) RERA

9:30| 854 O | MBARI O7 () &

9:30| 854 0| s>y

9:31| 854 0 | MBARI O7 (&) RERT

9:33| 854 0| MT I7 (¥) HERMH

9:38| 854 O|MTO7 (&) #&

9:39| 854 0| MT 27 (¥) H&ERT

9:41| 854 0| N\FThA1TY

9:49 | 855 0| BE

9:56 | 855 O | EAREAIKIE

1000 855 0 m%g; (%) TYADUHAEAATFH

10:05| 854 0| RS—FHyic&byOw AR
AZ7=AvicEbrOT U A1 HEGET

1008 8541 0] %+ =25-BoX)

10:11| 854 0| BtE - Z L
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4.2.2. Dive #974, Off Hatsushima Island, 1100 m deep site (Fujikura)
Date: April, 25, 2009

Chief observer: E&a7zdll

Dive site: Off Hatsushima Island site, Sagami Bay.

Purpose: JBKIBOAY), HEYRE LR

Dive Summary

>
>
>

A\

TEFRIFHDTVTH - REEMOEBRZTo I

AEHPRBAT—Y a3 VABEDERET 17 0mITEM. ZeEBREALVIE, KAE ZEE.
ZEBICES 1 mMEBEOEE2AFHD, ZIlNAT b7 ACNRNUAS, YA ENNUHT,
VIV v Iy, YAINA AT ZFRENDH. BERAEIFFALABEBICER, YA NUAH
TEORLEICIEYTFHY v I T DI

FLYIBEEEOHERBYE2RDOMBARItype 17 &) MT J7 TIRE. HEMIEETHEESHL,
BET20cm<5WVWEWED (BZ5<KKEIES) MH250<, IT7IFELETTRIZ SN,
NAKRNDIIAALENYAA, YAV HA, VITFIIvIIRE TVANSTHZNT RS
BEUTZEEEEBLICAGTLTRD, ThERE,

ZEBEAICIMIZFEDERE BBEBREICY VAL ENIACHIEIVWDINY TFI I v IVERZR
LW, EBENEBELICHD. BELICIVNCIE ZFhziRE

RIZAT—Y 3 VEOIRAEEEBBICEREEDOYHI/NA ATV, CNEFTIDRREATZ &R
LY,

BXF—>3YBELIS, YAIYVIAADOMENHET I L2H/FLO-—TERFMZRE. 1E
AU —H—%REL, YHIVVIHAIERXT—THY TRE
PHAINYIHADBEEFZOXx10MOEHEICKRE. UAIVYIEYzMRIES. i Tryy
BMETVAINTDDH.

PEMEAOBEERIcEAS. YAYYHIAZ—TKREUNTH > 7ZROVIR—Y—2A8F E U BN,
TRORBWY FIIFZERW, YO7 Y A4 EHBYZRFICMTIZ TREL D, METHR{EY
BEFAETCEAM o/, BV Y NIOMTIOZIEMEZRW, YOV ACEZEFY YT 7—TF
EULYYTILIRY 7 AN, S E8@EAKZM ETEGFENLLEZ22TYAOTYAATINAY
A7 AAIEERS SR,

MDOTHRE LN situN—F >V IRy 7 AHE.

a7 HAERRICEHD TS Y IV RY HHBathyacmaea nipponicah B EE. HEICKE D&
HevaOvU A $E
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Video Log

NTO9-06

HPD Dive #

Time Depth Alt.
1241 O

1251 O

12:52 48

13:23 943

13:30 1161 0.7
13:32 1164 1
13:35 1166 2.3
sediment water interface
13:38 1170 0.5
local concretion
1342 1170 05
1345 1170 05
1348 1170 05
13:560 1170 05
13:54 1170 0.6
1355 1170 0.6
14.00 1170 0.6
14.05 1170 05
14:09 1170 05
14:15 1174 1
14:16 1174 1.7
14:17 1175 1.7
14:18 1177 O
1420 1177 O
1421 1177 O
1422 1177 O
1435 1177 O
14:37 1177 O
14:39 1177 O
1443 1174 35
1445 1176 O
1446 1176 O
1447 1176 O
1448 1176 O
1457 1174 26
1457 1178 O
1500 1178 O
15:02 1178 O
15:04 1178 O
1505 1178 O
15:08 1178 O
15:11 1178 O
15:15 1177 O
15:19 1177 O

Area: Sagami Bay off Hatsushima 25.Apr.09
974
HDTV Camera Remarks(+CCD)
AKX
B A
RESER®A
Strange shiny red organism (too fast for identification)
We can see the sea floor.
Soft sediment, slightly irregular surface. and black fishes
Hard substrate (mussels colony) in soft sediment. leel? Fish over

redish and black sediment (patchy distribution - bacterial mats) with

Black MBARI core in red-black sediment

Red MBARI core in red-black sediment

MT core in red-black sediment

Observation; concretion of mytilid mussels and gastropods
Observation; one pink crab on the concretion

Sampling of crab, mussels, gastropods with succion sampler.
A block with mussels is sucked and put into the basket
N—h—ORIXTEE

RAZ—=TAVICLLDhZET VT RE

T Bk

AT—2 3 VHIN

RSBl

BEICNSBREEZH

\\\\\\

\\\\\\

AIYIicEZE 1 @ERK
BEICH>-O—T%#5|-EKD
PhicO—7%22XZ—7H>TEU
AT =T HYTHEEEZKS]
BREICYAIST VI HA#
Hh=
T
WEARSY—H—%E
AT7—=THVICEDUAIV VI RE
254, KR—=~— (H24)
YA )HA
MT a7
MT O 73T 5 AHEIC[EY
ROV 7 7 —<—[EUX 1
REEFTYOVUHCRE
EFIEEYOVYAT
EF2EEYOVYAA
REFIEEYAYY A1 EEE
ERF4EBE>YOVY H1#HE
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15:23 1177 O BRF[EIUX

15:24 1177 O ROV 7 7 =Y —[ElX 2
1526 1176 1 N—H—IRy 7 XHER
1528 1176 O N—HN—WRy I DT
1530 1177 1.4 Hh=4%

1531 1179 O INEET O A B
15:34 1179 O INBE SO A B
15:35 1179 O INBET O ) A B
1536 1179 O YOVIAARERICDOKEEREZATI—T AV TRE
15:38 1178 1 AINZHZ$E

15:40 1177 09 At |

15:41 1177 05 EZHRE1

15:42 1176 1.2 EZHRE2

15:44 1175 1 EZHES3

1545 1173 1.4 A INZHZHE 2 @R
15:47 1173 05 WY —F IRy I X
1549 1170 1.4 AN H 2 @R
1560 1171 O FETWwWdyOvUAHA
15:63 1170 05 FErTwdyOoUAHA
1564 1171 O AT

1564 1171 O AZETWB YOV A4 KRBEERS WS
1565 1171 O AINZAHZEE2 B
15:57 1169 0.6 S OAN st |

15:58 1168 0.9 AINZHZ$E

15568 1167 1.5 =Py

1565569 1169 O FETWBZYOTUAA
16:00 1169 O P a2

16:03 1164 05 Bl
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4.2.3. Dive #975, 26 April 2009, Off Hatsushima Island, 800-900 m deep site (Watanabe)

Date: April 26, 2009

Dive site: Off Hatsushima Island site, Sagami Bay

Purpose: 875> ko> 75— (ZPS) DHRE, £YRE

Dive Summary

-ZPS MEHEINTWS s, TEFR HDTV ORFRFHIFEAERL.

- 7KE 852m @ ADCP REBHBFIHEICEM. YAV VAHAEE o hreNNUACEIO0-—LIc ZPS %
RIEB.

-EVIBERE K YAOTYAAE VAN A BEORE.

S-IVNA, BT EFTHADRE

- ZPS D1EENFERS.

-IO0Z—0/BasicBEL, YOV UAM8E oA eN) A1 ExRE

- KR 800m HEDY A hAMIT THEE

SIVANTHZEZRER, RE

-N—ND—BLXTEYBEHEEZHRR.

-RBREERRZERISZ OV ACMSEIN_—%Z28EKR BUOHRERZTVWELS, YO U AC4EI0=
—ICA>TEREMEZIRDIRT,

-IIBAD B IEKIF DORTIC TREE.

Track Line
—— — — 1 — I— — { —
4:‘LI“|':1')' ‘);:/': ’ F‘)JHJ;.",“{'l|:
NT09-06
——— Area: Sagami Bay off Hatsushima 26.Apr.09
HPD Dive* 975
Time Depth Alt. HDTV Camera Remarks(+CCD)
8:10 0 AKX
8:20 0 A%
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8:31 240 2|
9:03 855 0| BE
9:11 856 O| 7oV obvB VTS5 —RE
904 856 0 g)v JHvTIyOY) A ERE (b ERKE
9:28 856 O| YA A0ERE (1 2BKEE)
9:38 856 O|/N\AULY
9:44 856 O| ZVYNARE (1181F)
9:44 856 OleErT (BDH) HE
9:49 856 O| TVYNaRE (1181F)
950 856 0 ;)‘/734 BN H5ERE (1 0Hh 5 2 OEFE
9:53 856 O| e¥ZAHAEE (118K
10:00 856 O| 7o bhoBrT7o5—8E
10:01 856 0| 72 VO0 Ny 7o —HEBRERTET
10:02 856 0| OV HAERED-DHEE)
10:03 854 05 | BE YOuYHrERE
10:05 854 O|>¥OvYArHE A
10:12 854 O|¥yaOv A1 RE BT
10:14 854 1.1 | B8 OV A1 EORIDRE
10:16 851 06 | TVANTHIRERB
10:20 851 06 | TVANTHIRERT
10:20 851 0| #&
10:21 846 1.5 | \AYLVEEERDR
10:23 837 1.7 | BEh I XA IRER
10:25 828 0| OV HrERERETE BE
10:29 825 0| yaOvY HrEBR
10:33 852 O|vAabeNY H5ERERES
10:35 850 0 aﬁg%rjujﬂ, VAL ENYAA, NAYLY
10:40 823 O|yaOvY 18K
10:44 824 0 %%ﬁ%t/\“uﬁ'fiﬁﬁﬁﬁ\]t/\'ﬁjjulﬁ'
10:46 824 05 | \AVULVEE A XVER
10:50 813 38| OV HriEREERER
10:54 808 0| ¥yaOvY 18K
10:58 803 28 | & S5&>Ov U Hr5a8E
10:59 805 0.7 | x—F VU Ry U ARERIZFEH S IER
11:01 805 0.8 | HEDKDOEFTRICTTL
11:02 801 2 | \AYLIVEE ER—ZH
11:03 796 1.5 | iZE5ADHEIRE BE
11:06 792 6 | BEE
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4.2.4. Dive #976, 27 April 2009, Off Hatsushima Island, 800-900 m deep site (Yoshida)
Site: 800-900m site of seep community, Off Hatsushima Island, Sagami Bay

Chief observer: Takao YOSHIDA (JAMSTEC)

Purpose: Deployment of in situ gamete sampler

Sediments sampling using MBARI cores for foraminifera and microbe.

Crab & gastropods sampling using suction sampler system

Calyptogena, Bethymodiolus speciments sampling using scoop sampler

Payload equipments: in situ gamete sampler, Suction sampler system, Scoop sampler, small
sample box, MT-type core sampler (X2), MBARI-type core sampler(X2), and Marker (X2).

Dive summary

To collect the Calyptogena gametes, in situ gamete sampling was tried. Gamete sampler was
deployed at 803m site (35-00.941N, 139-13.222E). However, sparms and eggs were not
obserbed. After sampling of water in the gamete sampler, Calyptogena clams in the sampler
were collected by suction sampler. The segiments in calyptogena colony were collected by
MT-type core (X2) and MBARI-type core (X2).

Sampling & Marker point

Sample Time Depth Locality

(1) Water in gamete sampler 11:17 803m 35- 0.935N,139-13.222E
(2) Calyptogena spp. 11:43 803m 35- 0.935N,139-13.222E
(3) MT-type core (Green) 11:49 802m 35-0.935N,139-13.222E
(4)  MT-type core (Black) 12:00 802m 35- 0.935N,139-13.222E
(5) MBARI-type core (Red) 12:03 802m 35- 0.935N,139-13.222E
(6) MBARI-type core (Yellow) 12:06 802m 35- 0.935N,139-13.222E
(7)  Flowerpod marker 12:09 802m 35- 0.935N,139-13.222E
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Track line

|
t
| —1
Video log
m Area: Sagami Bay off Hatsushima 27.Apr.09
HPD Dive’ 976
Time | Depth | Alt. HDTV Camera Remarks(+CCD)
8:10 0 aK
8:20 0 A
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8:23 45 PESEMER
832| 420 #
852 | 857 FEBEET
859 | 837 AUEIF VY
9:00| 835 H=
9:01| 832 & #
9:02| 828 #
9:05| 817 AVRSFr Y #
9:13| 805 £ (7 )
9:17| 805 BE
9:20| 805 MER Y 2 AREMA
9:23| 805 #
9:25| 805 Tt
9:26 | 805 #
9:37| 805 MERY 7 AHE T, BB
942 | 803 BE
942| 803 MERY 2 ARE MR
9:56 | 803 MERY 2 ARE 77
956 | 803 f]r:_)S AfEEELE (FAT1 0K 1 50BREF
1017 | 802 PIREA
10:30 | 802 AREERT
1045 | 802 AREE R
10:45 | 802
11:00| 802 RVAHBER
11:01| 802 FAKBRT B AT
11:02| 802 AAED 5B
11:03| 802 NNy DS b % BRI
11:05| 802 EZER
11:07 | 802 Y2 D5 hERT
11:00| 802 SUOOWEHERL TS
11111 so2 MEBIAILEDLSBHDNH
ORI TRERICERS NS
1112 802 Ny 0 DS HET v T TR
1113|802 557 288
1114 802 Ny 2 O b & HERF
11161 so2 ;Jiff;:b\b*%ab\@}réb\%%i
1117|802 RVAHET
1118|802 EE2 BB FELRICBD
1118|802 EEEIRAS
11:22| 802 EBREBA BEOREY
11:25| 802 S BERS i
11:27 | 802 EEERKT
11:27 | 802 25— 7Y THEN REIREE
11:28| 802 | 1.7 | bIMIcRE, MEBEE
11:29| 803| O|®E
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11:29 803 0| HMRBH/ICTHER
11:30 803 R—=AIERDEUREET.
11:30 803 | 0.7 | R—RKER (=35
11:30 803 | 0.7 | R—ZAKEBRK, IkRNLEET
11:31 803 IR—ZAMT DHicb
11:33 803 EXZEa2L—49THR—IED
11:35 803 AT HARVWAMFILE
11:36 803 ?i\ot%%ﬁfﬁﬂwﬂ_\ab\kévc)\
5730
11:37 803 R—ARWICDED
11-38 EXZEaL—9THR—RAEBED 2F-
: TWEYET
11:39 803 | 0.6 | BERK\\AHFEE
11:43 803 BIETHE2HEZ. HEBYHE ST,
11:43 803 AT —THUKT
7= -7 ¥ &5 oo
11:45 802 | 0.6 |MTRH®HB () T3, 899, DOI.1,S834.329
. BrELFTyO)HM 280 TRE
11:47 802 =0T
11:47 802 MT(ER) 2= LiAd*
11:49 802 mt (i) tkx a7D1/2YAH/IY
11:50 802 %‘\‘Dtlﬂﬂié AZB bIFhIcENLEN
11:50 802 MT(2) Btk
. WREYREEWE 3, KEMEZLT
11:52 802 ZEE FF X T3.865 DO1.1 S34.332
_ =ZLUIAH REBEE FHEETHEY
11:53 802 Bl et
11:54 802 | 05| /N\AULYVER
11:55 802 | 05 |#FBEZERE HhsL T
11:56 801 1.7 | &)
11:56 | 801.5| 09 | /\A U LI
11:568 | 801.5| 08| aA7#@EARKL YOV Y—EKSE T3.830,D01.1 S34.334
11:58 | 801.5 2 0Ocm g1 TEW
_ A7 YUANRD —FETULEAEYWR 4
11:59 | 801.5 Ue big
12:01 801 MBARI(FR)¥EA
12:03 801 MBARI(77) =] 4%
12:04 802 MBARI(E&)iEA
12:05 802 MBARI(ZE &)=Y
12:09 802 lEARGFY—H—FE
12:11 802 EiES
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4.2.5. Dive #977, 27 April 2009, Off Hatsushima Island, 800-900 m deep site

(Maruyama)

Date: April 27", 2009/04/27

Purpose of the dive:

1. Staining Calyptogena clam shells with calcein and strontium for measuring their growth.

2. Collection of some vestimentiferan tubeworms (Lamellibrachia sp. and Alaysia sp.) with a
magic hand. Keep the samples in a Middle size Box (Sample B).

3. Collection of some Calyptogena clams and Bathymodiolus mussels by a suction sampler
(Sample S).

Landing Site: 35-00. 938N: 139-13.246E (Time=14:46, D=820m)
Leaving Site: 35-00, 952N: 139-13.321E (Time=16:54, D=857m)

Dive summary

At 15: 12 (D=805 m), a small colony of Calyptogena clams, which were almost completely buried
in the sediments and extended their siphons from the sediments, were found (Position
35-00.937N 139-13.223E, D=805m). The staining device (box) was covered on the colony and
staining dye was introduced into the device by pumping (From 15:23 to 15:48).

At 16:11 (D=853 m: 35-00.944N 139-13.305E), deep-sea water was collected with two Niskin
water samplers.

At 16:15, a sediment core was collected with an MBARI core sampler.

At 16:23, Vestimentiferan tubeworms (Lamellibrachia sp. and Alaysia spp.) were collected by
magic hands.

At 16:30, Calyptogena clams and other bethic animals were collected by the suction sampler.

At 16:42 (D=855 m, 35-00.952N 139-13.321E) The zooplankton sampler, which had been
deployed yesterday (HD dive #975), was observed. It seemed to be OK.

At 16:48, Bathymodiolus mussels were collected by the suction sampler.

Animal samples were collected as planned. We paid attention to conserve the local animal
communities in the sampling area.

Dive Log
Dive log /

NT09-06 i )
— Area: Sagami Bay off Hatsushima 27-Apr-09
HPD Dive Q77

Time Depth Alt. HDTV Camera Remarks(+CCD)

14:10 0 O | BiikA®R

14.23 113 0O|&

14:31 310 o|xTE

14:32 369 0| o377

14:34 432 o|xTE

14:36 497 0|37

14:38 538 o|lxTE"?

14:41 653 0|37

14:42 719 0|37

14.46 819 O | HEHERT

49



14:47 819 27 | 1vEYFv Y

14:47 817 35|

14:48 815 35|

14:48 813 46 | vOYUHIBSE ErT

14:49 810 34| !

14:50 809 33|#n=

14:51 808 28 | \AULY

14:53 807 13|

14:54 807 08 | &BE, trF

14:55 807 0.7 | BB

14:56 805 12| R

14:57 805 15|

14:57 804 1.3 [ /MhEmyOvUHa

14:58 804 08 | BE, #&

14:59 804 09 [/MhEmR>OYUA«, h=

15:00 804 1| BENSKEZE

15:01 804 08 |15 H=%

15:02 804 1| KES R

1506|804 : fiia%v—#w‘%% (REER) REH

15:10 804 1.1 | BREA

15:12 804 1.1 |8BRT

15:15 804 1 | BEOF7—LTHRERZD
HUICE7—LATEREBEREOZE>T

15161 804 V| seme o Uit Ul

15:20 804 1.1 | $ReErEOzERy 7 RICELAD

15:23 804 1.1 | REREEARR

15:34 804 1| Ry 7 RAEBRAEDICHKESE

15:36 804 1.1 | Ry 2 2ERBICHYOY Y HA %

15:45 804 11 | BEO7—LTRET S (REKRT)
D7 —LTE O%Ry 7 Zh

15:46 804 1.1 gtg?ﬁg_ REBHOEMR

15:48 804 11 | EOF7—LThRET 2

15:51 804 1.1 | Ry 7=k

15:52 804 13|erT

15:55 805 16 | Ry s 228272

16:04 855 6.5 | BENMATIE

16:06 853 41 | KB Q@ (AAYH?)

16:07 852 3| N\AULVREHSTE (KEAE)

16:09 853 07 | BE

16:10 853 0.7 | 7— LstasEh

16:13 853 0.7 | MBARI 37 /\A U AV BEORITEA

16:14 853 0.5 | I7EIX

16:16 853 05 | EF—LTHYZILRy 7 Z%EIT 3

16:17 853 05 | FRWZ

16:18 853 05 E7—L, \NAYLIVIRE, TUTHE

(oK)
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16:20 853 0.5 | Z[EH[EX
16:21 853 0.5 | 3EIBEW, ARUHT
16:23 853 05 | MRy I ZADEZEAD S
16:24 853 05 | RERDOBEI/O—XT v
N EVRpEN 0 S o=
16:26 853 05 | AZ—7HUERDHAIE = A
) AZ=THY, \AYLIEHERAY VT
16:29 853 0.5 UvY BUSROMT
|
|
TTN L 7;7
|
5 1
4 |
2;—-:9‘ —————— ‘Z——“} ‘
|
| |
1 1 v
i ON
|
~:+~ T" O O ¢ a M v B
| FH AL A ) K5 R
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4.2.6. Dive #978, Off Hatsushima Island, 1100 m deep site (Imai)

Date: April 28, 2009

Dive site: 1100 m site of seep community, off Hatsushima Island in Sagami Bay

Purpose: 2BY—F VT IC L2 YOV Y NAEH2EBDESZIREDEVEHAD I &, HEEYEEYORE

Dive Summary

* 81 22 7 EMFE R,

* TEEAFIFE HDTV TH - REDOZBAY DEE,

*9 KF 02 &K 1179m,

*RBEI—F VARV IRZIOTY A EHEICKBEL. 28R (FYyRTIIL—) ZFAULTESC
REBT T, My I AREMEICT MBARI-type A7 Tt ZHREL. X Z7—7A>ToOV ) A%
7TEGEZRSE, YILFTL Y I X PCRICKZEHHER. 7EEF4EEH>OT ) 51 Csoyoae T
ol

*RERT—Y 3 v AEANEBEFIC MBARI-type O 7 THBEYZIRE CEEEYDHSHW),

¥ RIXT—a VICEER. UAIT Y IBEZHEZR LU MBARI-type 7 THEY ZHE CBEIFLERN
PhohW), BRICAZ—TAYTHHIVY IV ERE,

Y AINVYIVHEMAEDBEZERR, 2<OUYHITVIDNKELITZHL TWS,

YRBESNCEFERORAICEZHOMEZHRE, YZa2EL—F TEUR,

X FHROY A T THENDELROTEDICHAEZYD Eiff,

* 10 B 42 DB,
Track line
i —— — —t — f
ST

1 +
Dive Log
NT09-06
— Area: Sagami Bay off Hatsushima 28-Apr-09
HPD Dive 978

Time Depth | Alt. HDTV Camera Remarks(+CCD)
8:11 0 AKX
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8:22 0 B A
8:26 77 RESERN
9:01| 1179 3 BE
9:01| 1181 TE, BERRA
9:03| 1180 h=
9:03| 1180 TE2;
9:04| 1177 B, A=
9:05| 1176 SXLY
9:06| 1175 h=2L
9:07| 1173 A=3E, T
9:09| 1171 B, Tt K
9:10| 1171 h=
911 | 1172 BE
9:20| 1171 0| FERY I ARE
9:24 | 1171 0| #EBRINY 7 DENERER
9:26| 1171 0| F£EBRNYTIOMIFET
9:29| 1171 0 | RE®RNY TXKRHA ArDEEY
9:40 | 1171 O|REB%ET
946 | 1171 0 | BEkBIDESE
9:53| 1171 0 | &Ry THERRA V352
9:54 | 1171 o|va¥>
9:56 | 1171 0 T
9:57 | 1171 0 T
9:59 | 1171 0| RERYTHE, BFX
10:00 | 1171 O\ &, 77 B Ty
10:.0T | 1171 MBARI O 7#E (7k)
10:03 | 1171 0| Bk
10:05| 1171 0| RZ—=THAvICED>OVIAAKEK | TFF7?
10:08 | 1171 O|>AYYAMRIET
10:09 | 1171 0| BE BE h=, OFF
10:12| 1169 5| BE
10:13 | 1169 0 | MBARI O 7#E (&)
10:16 | 1169 0 | MBARI O7#E (&) %7
10:17 | 1169 0| BtEE 7B
10:22| 1178 2 | BBt BEBGRBE
10:27 | 1176 6 | BEh REXT—2 3 V1ER V352
10:29 | 1174 2| BE TE
10:30 | 1175 0 | MBARI 2 7#H (%)
10:32 | 1175 0| MBARI O7#E (F) %7
10:33| 1175 0| RT—=THYIcLDBEEEN
10:33| 1175 0| BERE Skl\;kAx RS8R #
10:38 | 1175 0| RF kF v 74&BOX IC[EUX
10:40| 1175 0| RFhFvT7ERBOXICEINET
10:42 | 1175 O | B FEREBREUVICEXLER
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4.2.7. Dive #979, 28 April 2009, Off Hatsushima Island, 800-900 m deep site (Toyofuku)

Dive #979, Off Hatsushima Island, 1100m deep site (Toyofuku)

Date: 2009/04/28

Dive site: Off Hatsushima Island Site, Sagami bay

Purpose: SEBKIBICH T 2 in-situ IERBFZRAW OV Y A4 BT -NORE-BROHDIRIBER.

ROmBEKBRDOLEY), HEYRE SRR

Dive Summary

- TR HDTV TH - RE4AYOBREZT o I,

- #974 ARV KNOYA MMEA, KR T,179m ITETU .

- BB TRWEE OHBRY ZHER. BARBEERTAIC MBARI 37 2 KZH#EL,

- INEERICEVBT A N ZEHER, #4 FEBRY 7 AZR/RB UK. #9974 /XY N8 A M ERAL, 7
YA MIaZBE,

- BEYRIOV) A EEZR1RL. INERFZRE. ERERETAITHEEYICEDN., NEBOERFME
FEIEEBRLDbEN > cEEZXS5ND, BREEOAIICIFIOATYHH 1656-20 @D EEN. NED
ANZHZE JEENTHE NEOEREZHS, RIEOEZOFER. chs5o>Ov Y HAERIC
(FHEHEM A DEENE RN T W, Y. NREVIELEEL DZRFE. RENSH 50 2ERICKREAZ
AMIBSINEERZHRB LU, B, MENEREEZI SN BRKOBEEICLZESETZHER, 7Ol
ERORB TR . BETANDUHAVWTWZICEMD DS T KENN7TERELERLLZIEZERL T,
£8P 3[Echlc > TRBEORIT - BAIZEDIRL, IMEL I EHRVWKL S IO T e 81 RKEIChic>
TERZIToIM BB MIlZHRI 2L TELRI o Tc, BaADBKZ Bag ICEHEKL. INEER
ZEUR U e, BRE, BEOA—OBRTOBERNS. BBRONDHKEBELEREFN2EICEETR>TWZ &
Moot

- INRRZFOAIZ T, HEEYFOLZEELKE - pH) Z7O7 70 JLAIERIC MBARI 7 —AZHE LT,
e, IMERBROEYHARERXZ—THYTEINL., EREZELRT Ui,

- INEREERP. MERREAUKSVWORZEESDALAMENREAATORTFZHEYID, BRICEFL TV
EMREZEIE

Dive track
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Dive log

NT09-06

HPD Dive*

979

Area: Sagami Bay off Hatsushima

28.Apr.09

Time ‘ Depth ‘ Alt.

HDTV Camera

Remarks(+CCD)

13:16 0.9 The Dive #979 begins
Floor in sight: Soft sediment with some
13:54 1176 5 | white shells around a darl block
13:55 1180 Landing on the deep-sea floor
Sampling of soft sediment with MBARI
13:57 1180 O | Blue-red core
13:58 1180 0 | Sampling ok
Sampling of soft sediment with MBARI
Blue-green core (50 cm away from previous
13:59 1180 O | core)
Sampling ok; Strange fish in sight in the
14:00 1180 O | area
14:.02 1177 13| ZZXLY
14:03| 1177 18| &
14:.05| 1174 16| TE
14:.06 | 1172 15| TkE
14:.06| 1172 18| Tk
14:07 | 1170 1.1 | /Ry o XEZH
14:12| 1168| 1.6 | H=, IE, #&
14:13 | 1169 O|BE. YOVY N1 DKRFEHER
14:14 | 1169 0| B
14:15| 1167 | 1.7|H=
1417 | 1166 16| TE
1420 | 1165 1.1 |35
14:22 | 1164 O|BE. YOV UNADKRFEERE
14:24 | 1164 0| REOEAWVDHD
14:24 | 1164 0| n=
14:24 | 1164 0| B
14:25| 1163 | 2.2 | 7ZIVRERR
14:25| 1165 15|34
1427 | 1169 | 08| H=
1429 | 1168 1|1H=
1429 | 1170 O|BE. YOV U NADKRFEERE
14:31 | 1170 O| N—FVIMy U RARR, B
14:32 | 1170 O| N—FYIMy o AEAIEE
14:33| 1170 0| B
14:35| 1170 19 | & 7D3I/%E
14:35| 1171 12| TE
14:37 | 1174 0| BE, h=,
14:38 | 1174 0| ®®, A TE
14:39| 1173 09| A&
1440 | 1173 | 14| 9X7% -
1441 | 1174 14| Hh=, TE, 737
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1442 1175] 06| & My s 2282

1443 | 1176| 0| BE. SO9 U A OBETEEE. H=

1444 | 1176 0| v o 2E@

1445 1176 0| & B8

1247 | 1176| 0| BE. SO9 U A DB EER

14:49 | 1176 | 0| By 2 ARE(FEmEA

1454 | 1176 | 0 | MBRy / AREB=RT, BE

1457 1176] 0] 5=

15:01 | 1176 | 0| IERy 2 ARIC G NS /I =38

1510 1176 | 0| By 2 AR ZEE F758

1524 | 1176 | 0| MERy 2 AR EOE= 8

1540 | 1176 0| Rv 2 A0S+ ~ ON (MEEA)

1552 | 1176 0] Kw 2 A5+ ~ OFF (IEELE)

1555 | 1176| 0| w2 2>+ - ON (IEFa)

16:01 | 1176 0| Ry ZARIEE LT, Bo< DBNTLS

16:03| 1176| 0| Kw 2 2R+ - OFF (B

1606 | 1176| 0| Ry ADE & (95%7?)

16:07 | 1176| 0| w2 2A>+ ~ ON (IEEA)
Ry 0 ADEDEL DI EE R7, ERBEE,

1615 | 1176 | 0| 77 20ED

1616 | 1176| 0| Ry /20 EAEOE (7L< H)
NASA—BT YN, OBHEL—bq>. &

16:231 11761 Ol e, s<icncss

1626 | 1176 | 0| N\v 2 ANEROER X—L, KE

1627 | 1176| 0| SXLVERCH<

1628 | 1176 | 0| @kov> 70> 78k

1632 | 1176 | 0 | 8k/\y 7 A KRIER

1634 1176| 0| 745, TomE~

16:38 | 1176 | 0| Sk/\y 7 A KRR

1638 | 1176 0| K> 7 OFF

16:39| 1176| 0] 5+ - OFF (IE@L)

1640 | 1176 0| IEMR v 2 XEUX

1642 | 1176| 0| MBARI 37, METU 707 <&

1645 | 1176| O |MBARI O7. BE METU7FA

1647 | 1176 | 05 | B%S LB

1648 | 1176| 0| ZE

1640 | 1176| 0| A2 7Y My AEEEROYOT A
i

16521 1176] 0| 25—FAv&T

1653 | 1176 | 0| fE%&T

16:56 | 1176 06 | B

4.2.8. Dive #980, 29 April 2009, Off Hatsushima Island, 800-900 m deep site (Fontanier)
Date: April 29, 2009
Site: 800-900 m site of seep community, off Hatsushima Island in Sagami Bay
Purpose:
(1 In situ box for growth rate estimation in Calyptogena colony
(2) Sediment sampling with MBARI cores
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(3) Animals sampling with suction sampler around plankton sampler point
(4) Recovery system of plankton sampler

Dive Summary
8:12 - Launching
8:25 - Beginning of the dive.
9:05 - Oil problem is detected in ROV. ROV is going up.
9:19 - Surfacing.
9: 31- ROV on the deck for technical adjustments
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4.2.9. Dive #981, 29 April 2009, Off Hatsushima Island, 800-900 m deep site (Fontanier)

Site: 800-900 m site of seep community, off Hatsushima Island in Sagami Bay
Landing: Time 11:34 Lat 35°00.946’ N, Long 139°13.251" E, Depth 810 m
Leaving: Time 13:34 Lat 35°00.959" N, Long 139°13.334’ E, Depth 855 m

Purpose:
(1) In situ box for growth rate estimation in Calyptogena colony

(2) Sediment sampling with MBARI cores
(3) Animals sampling around plankton sampler point
(4) Recovery system of plankton sampler
Dive Summary

* 10:56 - Launching
e 11:.07 -

* 11:34 - Landing

e 11:52 -

e 12551 -

e 13:00 -

e 13:.03 -

e 1313 -

e 1322 -

e 1323 -

e 1325 -

e 13:32 -

« 13:34 - Leaving
* 14:.00 - Surfacing

Sampling and Marker Points

Beginning of the dive

Animal samplings with suction sampler
MBARI Blue sampling
MBARI Yellow sampling
MBARI Red sampling
Recovery of plankton sampler

Installation of in situ box for growth rate estimation
Animal samplings with steal-hand
Animal samplings with ROV-arm
Animal samplings with suction sampler

No. [tem Time (JST) |Latitude ongitude Depth
(m)
1 ROV Landing 11:34 35°00.946° 139°13.251" E 810
2 In situ box n°1 for growth |11:36 35°00.947 139°13.240° E BO05
rate estimations is
identified
3 In situ box for growth rate |11:52 35°00.946° 139°13.236" E 805
estimations
Staining procedure 11:55 35°00.946° 139°13.236" E 805
begins
Staining procedure ends |12:29 35°00.946° 139°13.236° E 805
4 Animals (Calyptogena) 12:51 35°00.951° 139°13.334" E {858
sampling with steal-hand
(kumade)
5 Animals (tube worm) 13:00 35°00.9571” 139°13.334" E 858
sampling with ROV
6 Animals (mussels) 13:03 35°00.9571° 139°13.334" E 857
sampling with suction
sampler
7 Animals (Calyptogena) 13:13 35°00.9571° 139°13.334" E 857
sampling with suction
sampler
8 MBARI core — Blue 13:21 35°00.959’ 139°13.334" E | 854
9 MBARI core — Yellow 13:23 35°00.959’ 139°13.334" E | 854
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10 MBARI core - Red 13:25 35°00.959° N ([139°13.334" E | 854

11 Recovery of plankton 13:32 35°00.959" N (139°13.334" E | 855
sampler

12 Leaving 13:34 35°00.959" N (139°13.334" E | 855
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Track line

Video Log
NTO09-06
HPD Dive #

Time

11:41
11:42
11:43
11:43
11:44
11:45
11:46
11:47
11:48
11:48
11:50
11:51

11:53
11:54
11:55
11:55
12:10
12:13

Depth

804

804
804
805
805
805
805
805
805
805
805
805
805
805
805
805

Alt.

0.8

0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

0.7
0.7

Area: Sagami Bay off Hatsushima 29.Apr.09

981

HDTV Camera Remarks(+CCD)
BReEXERIERE

h=, &

BEIE

BE (BEEHRE
hilea YEERERERR
h-BE#}EFL
BEHR
Ir
B (Va5 37
A (FZEH1WN)
FEEERETT
BRI RERIIL KRS
FERE AR
FERHEHMES  E1F OK
TRk E it
IRy TAY  ERRAHER
BRZEHET

HWHDMRY 7 AR
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12:15
12:18
12:20
12:22
12:28
12:32
12:33
12:34
12:34
12:35
12:41
12:43
12:44
12:44
12:45
12:47
12:48
12:50
12:51
12:51
12:52
12:52
12:54
12:54
12:55
12:55
13:55

805
805
805
805
805
805
805
805
803
803
857
857
857
856
857
857
857
857
857
857
857
857
857
857
857
857
857

0.7
0.7
0.7
0.7
0.7
0.7
0.5
0.5
2.3
2.3
7.2
2.3
3.5
1.4
0.7
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5
0.5

ERIERED
REEE DEER
ERIRERED
REBERE BxT

EREEERD AU

FeEfER (RVT7H) T

RBRE MLAD

RETT
Bt [E
BER®m
BE=lt
h=

>Ov) A I0=—/ER
ENXNUH 0 =—FESR

BE
vOv ) AARE
MBARI J7 (7R)
a9 ) A1 RE
vOv ) A1 RE
vOv ) AARE
vOv ) AARE
vOv ) AARE
vOv ) A1 RE
vOv ) AARE
vOv ) AARE
vOv)AARE

&
& =
LH.\

smp osmp samp smp smp sap
200 200 200 200 200 200 o006

sap

oo

gyt g g e e

Be
Rg

S

Fath

BA

BT & iR
ZOEEA
ZEBIT KWL
=“OEEA
ZEBIT KWL
4 EBHEA
4EIH9 < WL

YOVYAARERY FRATET
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4.2.10. Dive #982, 30 April 2009, Off Hatsushima Island, 1100 m deep site (Hori)
Date: April 29, 2009

Site: 1100 m site of seep community, off Hatsushima Island in Sagami Bay

Landing: Time 16:27 Lat 35°00.073’ N, Long 139°13.522" E, Depth 1179 m

Leaving: Time 17:57 Lat 35°00.188" N, Long 139°13.463’ E, Depth 1176 m

Purpose:

1) Deployment of in situ staining system.

) Recovery of #979 in situ in situ staining system

) Sediments sampling using MBARI cores in #3979 in situ staining system

4) Calyptogena sampling using suction sampler in #979 in situ staining system
) Sediments sampling using MBARI cores
) Animals sampling using scoop sampler system

Dive Summary
15:46 — EMBIA
16:27 - BIE
1641 - YoI3uNAa R5—THYTRE
16:44- MBARI O7 (#r) #2EX
16:47 - #979 BRIFHEEMR Y 7 Z[EUY
16:50- MT O 7#gEY
1651 — #979 BBRERY I ATOYAOVIUHAEZRZT—THY TRE
17:08 - HOFHERY I X[ER
1714 - X—FV IRy I ARE
1743 - FBERT—Y 3 VEHEAE
17:50 - KEEHAIFESE (298 ToOELEHE)D
17:52 - KBst FHRE ()
17:56 - MBARI O7 (#) #ZEX
17:56 - KEREHAIET (L)
17:58 - BE#E

Dive Track
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1
: o ) e
JF
Video Log
m " Area: Sagami Bay off Hatsushima 29.Apr.09
HPD Dive 982
Time | Depth | Alt. HDTV Camera Remarks(+CCD)
15:46 ERNBR
15:52 99 72 TR
15:54 142 72 TR
16:02 322 BOENSRR
16:12 673 72 TR
16:14 710 NAT7VHE 7IDLD
16:17 810 RWIE
16:22 | 1034 RWIE
16:25| 1128 T 2T %8
16:27 | 1179 2 | BE
16:27 | 1177 | 25 |v3a% >
16:28 | 1177 | 14 | KRK\WIE
16:31 | 1175 | 27 | A=
16:32 | 1175 | 1.8 | &H/Ich=, Elch=
16:33| 1175| 1.6 | &
16:34| 1175 | 23| &, wF+£?
16:35| 1172 | 15| A2 +F7?
16:36 | 1172 | 15| F£BRYI R, BEOPD?
16:37 | 1170 | 1.6 | F£ERY IR
16:38 | 1171 0| RERYIRVO—XFPv/
16:41 1 1170 0 %%EZ{EI (Vo3aonNa) R5—74H
16:44 | 1711 O | MBARIO7 (#) , Ry U Rk
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16:46 | 1171 0| Ry o X[EUX

16:47 | 1171 0| MRy RENNET

16:48 | 1171 O|MT 7, RyJRAREBEHRDOT)F
16:50 | 1171 O | MT OA7EZET

16561 | 1171 0| RZ—THY, KRy AZREBRDTF
16:65| 1171 0| —BfFik, RER

1656 | 1171 0 | e

16:59 | 1171 AT7—=THUKT

17.06 | 1172 0 AFUHXA?

1708 | 1172 0 JE——T—‘J?“/‘R v I X (EDZE BOX) [
17:09 | 1172 0 | &8

1710 1172 0| BE Y—FVJUERHD

17:14 | 1171 0| ¥—*>7 BOXRE

1715 1171 0 | &8

17:23 | 1174 0| B8 BESHE

1726 | 1174 yavuHq4I0=—

1737 1179 0| B BHRHARE

17:38 | 1179 O| =

17:42 | 1178 0 | &8

17:43 | 1177 5| ATF—va VER

17:45| 1175 1| %8

1746 | 1175 0| BE MEAHKY—H—HESR

1750 1176 0| KEFARSR (220 LTOEEFR) | KEF £9
1762 | 1176 0| KEF RE (£H)

1762 | 1176 O | MBARI O7 (#%) #*EX

17655 | 1176 0| MBARI 377 (%) ##E =7

1756 | 1176 0 | KEEHEHRAIR T

1768 | 1176 O | B
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4.2.11. Dive #983, 30 April 2009, Off Hatsushima Island, 1100 m deep site (Oguri)
A T DG EE - 18, KE1183m

B\ NE—F

Y14TOEM :

(1) ZRTEBRATN—RZBEHUICIVT -V AT LDOERE

(2) ®BAORAKRZRSTS

RAO—R:

100m OBET—TILzEWL) =)L 1R

BRER
¥ AR eV
6:45 0 Zv¥—K&A 33m/DTET
7:10 890 MET&EE 40m/7 BN

717 1200 Z V¥ —EE

9:00 1213 Hyper BE

9:04 1203 S5 —18:R

9:13 1206 > 5—BEHA

9:42 1184 S V¥ —KRE - REAXT—2 3 vICBE

9:53 1174 REIAT—> 3 VHER

10:13 1177 KPIRVIERIARAT— 3 VICER

10:20 1177 T—7 I BRFEA

10:41 1178 TV —HR

10:52 1183 REBBAIRZ V& —IckhIR T 5z - BELR & DIXERA
11:05 1183 BEMER

11:20 1183 INVT Ty TP?2RODATY ZICBITURWES, BELEHISERBEA
11:59 1183 Bt LT

12:08 1183 PC iR

12:17 1184 KEEHARBZHER

12:18 1184 Hyper B#E
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. 09:42 D*1184m S NMMMI7S -1 M (ROV HOMER: 1D=97¢4)
(35-00, 153N 139-13. 529€)
09:53 D=1174a R RMBM7-71/ R Asdn
(35-00. 188N 139~13. 495E)
1013 D=1177m S NMIRBIRF-227 12 K T30 PRI
(35-00. 193N 139-13. 486E)
10:20 e L L]
L 10:41 D=1178n SERURBBI/ 108
(35-00. 153N 139-13. 517€)
. 10:52 De1183a SEXVRMMTZS ~IZ K P IRIR
12:17 D=1 184e SIREIENT
12:18 MK D=1184n

L
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o

Ed

~

-
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# 9 8 3 oD 1 Vv E
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M| e 1.3 0 0 O
1 I 1 I 1 ' -1+ ™ D-GPS (MX9400 LEICA)

13. 45E

139"

300m LTS ¥GS-84 DATUM (te M 8IER)
B ONK. BEOIAMYE. 0. 19ERLET, " & 1487. 0m/s (D=1200m)
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4.2.12. Dive #984, 30 April 2009, Off Hatsushima Island, 1100 m deep site (Nakamura)

Site: 1100m site of seep community, Off Hatsushima Island, Sagami Bay
: Time 14:54 Lat 35°00.055" N, Long 139°13.507" E, Depth 1176m (WGS-84)

Landin

Leaving: Time 17:09 Lat 35°00.145’

N, Long 139°13.509’ E, Depth 1184m (WGS-84)

Payload equipment: in situ box for the growth rate estimation, Suction sampler system, Scoop
sampler, Sample box, MBARI-type core sampler (3)
Dive Missions: in situ box for the growth rate estimation in Calyptogena colony.
Sediments sampling using MBARI core.
Animals sampling using suction sampler system and scoop sampler.

Dive summary

No. [tem Time (JST) Latitude Longitude Depth (m)
. 35° 139°
1 HPD landed on the bottom. 14:54 00.055' 13.507" 1176
Marking point for in situ staining of
Calyptogena shells was found. . .
2 There were dence about 24 15:05 35' 139' 1170
Calyptogenas in the marking point 00.069 13.479
of Calyptogena colony.
in situ box for the growth rate 35° 139°
3 estimation in Calyptogena colony 15:13 . . 1170
. . 00.069 13.479
was placed on the marking point.
4 in situ staining were carried out for 15:15— 35° 139° 1170
24 min. 15:39 00.069' 13.479'
Sludge accumulation nearby the
5 Calyptogena colony were collected 15:47— 35° 139° 1170
using MBARI-type core sampler 15:49 00.069' 13.479'
marked with red and blue-red.
Sludge accumulation on surface
5-10cm layer including the ) 35° 139°
6 Calyptogena colony were collected 16:12 00.069' 13.479' 170
using scoop sampler.
. . 16:25—
7 Sampling of animals 16:52
8| Water sampling using Niskin bottle 17:04 35 139 1184
piing using ' 00.145'  13.509'
Sludge accumulation were collected 35° 139°
9 using MBARI-type core sampler 17:07 , . 1184
. 00.145 13.509
marked with blue-green.
. ] 35° 139°
10 Leaving for the surface 17:09 00.145' 13.509" 1184
NT09-06
—— Area: Sagami Bay off Hatsushima 30-Apr-09
HPD Dive* 984
Time | Depth | Alt. HDTV Camera Remarks(+CCD)
14:05 0 AKX
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14:16 0 B A

14:25 200 RESERN

14:27 262 T30 7

14:28 288 IE

14:29 318 1A
14:30 355 7, 1HRI

14:31 384 AHAZ

14:31 396 1A

14:32 414 B
14:33 461 =)

14:34 | 470 Ik
14:34 | 494 729

14:38 595 72T
14:39 665 1A

14:48 984 729

14:49 | 1031 72T

14:50 | 1056 72T

14:50 | 1072 729

1452 | 1148 72T

1453 | 1155 72T
1453 | 1162 72T
1454 | 1176 BIEAREE, PERERT

14551 1174 | 26| TE

1455 | 1174 | 1.7 | &

1456 | 1173 | 2.2 =)
1457 | 1172 | 15| &

1458 | 1172 15| K

14568 | 1172 12| A

1459 | 1170 | 1.7 VITE?
15:00| 1169 | 12| 92J%, 7347

15:02| 1164 | 26 | N—H—HER

15:04| 1166 | 2.1 | &

15:05| 1170 O|&BEL, ¥YOV)AIEHE

15:07 | 1170 0| ¥AYUHA =R

15:09| 1170 0| &Ry 7 ARERA

15:11 | 1170 | 43 | REFTT

15:13 | 1170 | 48 | £EBRHEMEDHER

15:15| 1170 O| RERBEODIWDMHIFET

15:15| 1170 0 | FEBMERME (R> 7{EE))

15:21 | 1170 0| &Ny VEKEZRER

15:25| 1170 O| ABED>OV) A ZHE

15:30 | 1170 0| &Ny VEKEDHER

15:33| 1170 0| MRy o AREOBICIEZT B

1537 | 1170 0 é%;ﬁﬁ&tﬂﬂ%ﬁybﬂbf%@ﬁﬁﬂjﬁ@T OR>~7
15:39 | 1170 0| MRy o AREOBICIEZT B

15:45| 1170 O |MBARI 7% 1R
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15471 1170 O|MBARIO7%Z 1K

15:54 | 1170 O | BBFTRMEEBY S Y FZ KA

16:04 | 1170 O | HZAiz%E L T, BERFTRAMEY Z K

16:07| 1170 O | BERFCREMBEYZHE

16:10| 1170 O | BERF CEREMBEYZHE

16:17 | 1170 O|&=H (VoaonNa4?) R5—THY

16:21 | 1170 0| &2rv0—X7v7 (BREAICHAAV?)

16:23| 1170 O| BERKR, XRF7—T7HY

16:24 | 1172 0| AAlEE X>—T7HY

1629 1175 1.1 | 6 k~¥—Hh—

16:29| 1177 | 05| Hh=, & RT—7HYV

16:34 1 1180 | 06 ;r‘/ﬁ‘/?-vﬁ, a5 RNURE XRZ—TH

1637 | 1183 0 MIT, \\7\!’2\‘/77\/\@1&, Ny 7 ZAAANEH, X7
—JAHY

1642 | 1184 | 05| &, RT—7HY

16:43| 1184 O|leb7a, RyIIANEN, RS—FHY

16:45| 1185 O|leb7a, RyIIANENR, RZ—FHY

16:46| 1186 O|leb7a, RyIIANEN, RZ—FHY

16:48 | 1185 Ol ebTb, RYIIANEN, RZ—FHY

1651 | 1185 | 06| EbTb, RYTAANEW, AZ—THY

16:53 | 1185 0 | i

16:55| 1185 | 14 | S5 —fha~BE

1659 1183 | 08 | AFFP=?

17:00| 1184 0| V5 —Fd1 OMBE

17:04 | 1184 0| ZRFUEHKET

17:07 | 1184 0 | MBARI O 7#EX (%%)

17:09| 1184 0| RZ—FHVICE (?) &%

17:10| 1184 O|BE 1711 2R (Ee) RHFAB-KEZXT
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1. 14:5¢ 3#E D=1iT6s

2. 15:05 D=1170=

15:13

15:15

15:32

15:47

15:49

16:12
3. 16:25 D=1172m
4. 16:28 D=1177a
5. 16230 D=1178a
6. 16:34 D=1130=
7. 16742 D=1184=
8. 16-43 D=1184sm
9. 16245 D=1185a
10. 16:47 D=1i8%a
11. 16:43 D=1186e
12. 16:52 b=1186a
13. 16:58 D=1134»

17:04
17:07

(35-00. 035N 139-13. 507E)
2460B-3) 858

{35-00. 059N 139-13. 479E)
MREREZEBR0IRE
mEfEREE
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(35-00. 073N 139-13. 489E)
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(35-00. €37N 139-13. 436E)
ARE(0EE)

(35-00. 092X 139-13. 497E)
DY IFER

(35-00. 097N 139-13. 505E)
SEREQEE)
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T REQES)

(35-00. 116N 139-13. 519€)
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(35-00. 123X 139-13. S21E)
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i REOEE)

(35-00. 133N 133-13.521E)
T RROES)

(35-00. 139N 133-13. 519E)
EWRIAE-88
(35-00. 145N 133-13. S09E)
22 EA (1E)
VBIRIRE (¥ S - 1%)

17:09 3E D=1134=

1 | 1 |

o

300m=

¥ RE EE018E0i. 0. 1H5EFLET.

13, 4601
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= 9o 8 a

357 00. 20N
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4.2.13. Dive #985, 1 May 2009, Okinoyama Bank (Fujikura)
Date: May, 1, 2009

Chief observer: Ea7El

Dive site: Okinoyama Bank site, Sagami Bay.

Purpose: &Y EDHRR EHE

Dive Summary

>
>

TEHRIEHDTVTH - RBEMOBREZT oI

H20FFIDORILT « »3KOYOD Y A HEMBZNRITEM. BERTRHEEYICELNS. >0
DI)AADEFREIFEAERL, AT EAFXFILACDOEFDLIN. YOV )ACBEHERDONST,

PERICIEFE SN > c/\T <Y O% 0,

HPD# 5 0 6 Bfi T—EBML WA T ~McEmh>, 10:01, 1134m&Hpizonrs>Ov ) A%
%< 135, EARICRA.

10:18, 1124m, \TFYOAMERERRZ—7H > TRE, RALMEE BBRMERTA.

10:39, 111emhs&EfoOT7UAACHEIE 11 :04HPD#506V—H—KE, FX5L A
A DIBEDNEBENZWN, C0HEODDOIOTYAAFED/NY FiEF 1 m<5SVWO/NRIE/(y F. /Uy FRH
DEBY OREISEE TH 2D BemH SHERL/IMEICAD A7 FEHTEDITC WL, 112605
VAUUHAEERS—THYTRE, A ATeOF XY LMNBELICEY. AYO/ITVRSP
INTFIANAT ANy FLEICHRE, YVAAIITIEERTIN, YAINAHTIV=ZF
& Bathyacmaea nipponicaD4& ZE2fclENRE Hiz 5B\, FERT Y FILIFRETE 3.

12:05, 1102mASEHORBELZIOZ—HAHIR BImORE £EOHZBEH T 2/NBEEIE
DIV, ¥—H—985- 1%2%E IITIELHERFAO—LICEHER. FrvRICIOZ—DDHT
256 H 5.

NEEZEZAME (90F) TEDRHNSEHEE. 12:44(C/—ILBEBYORELZAHZNKEK HE
MHRICEBIXRSNBVWIAEem T IFHEANRICES. 12 54ICBVEBYRE, C0HikchhsOw
DAL DIERRL RS, 13:00HhHhSHETEESZ LS.

NEEBIChAOVRYrYvE NBovIOFIRREEYELZWL. 1403 6hO0VRITVEE
ERTTYIEDERAAZNRIVTYIEIFERTER, 14200507 V79 TDER, &
I EE NTENAED DL,

AORAOMMTE X TREZBRERLED, YOVYAMHOERREEEKRERT, BAKEENFET S
AIREMEIFE WL T ACRTT40mHEER TH ED BWEKBEEBOREZITS. KFE1120mdH b Hh
SREL BB, FOBEREZERNTA YV EICKHIBENH D EHETE 2,
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Track Line

Video Log

NTO09-06

HPD Dive #

Time Depth Alt.
8:10

8:21

8:33 264
8:34 294
8:50 698
8:50 719
9:07 1155
9:08 1165
9:08 1166
9:09 1166
9:10

9:12

9:13 1165
9:18 1164
9:19 1163
9:21 1162
9:23 1163
9:24 1162
9:25 1161
9:26 1162

P e
# 9 8 s D o1V OE
=0 5 0 1 8

2 00 94
FH AL @5 who 1l HE

Area: Sagami Bay off Hatsushima 1.May.09

985

HDTV Camera Remarks(+CCD)
aK

BnFa

727

A

727

AN

BIE

VF—RIGERERR®B, &
Tk, hz, FEYER
JTI|R

TE? ATYHEE

7+3

AAAY, AYFVFrIBRR
=}

RS LE BHRR

X5 L HATERARR
VA P
7F3
“MEBRER
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9:29
9:30
9:31
9:34
9:35
9:36
9:37
9:37
9:39
9:40
9:43
9:44
9:45
9:45
9:47
9:48
9:49
9:50
9:51
9:53
9:56
9:57
9:58
10:01
10:04
10:05
10:06
10:07
10:08
10:09
10:12
10:14
10:15
10:16
10:18
10:19
10:20
10:24
10:26
10:27
10:28
10:29
10:31
10:31
10:34
10:35
10:37
10:38
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1160
1160
1158
1157
1156
1156
1156
1154
1153
1149
1147
1147
1146
1145
1145
1145
1143
1141

1140
1189
1137
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1133
1131
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1128
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1123
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1120
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1123
1124
1122
1119
1119
1117
1116
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1116
1116
1116
1115

o1

hL 1R

2O HA DR ATYRE
ENF, A FFO HAXy, ANIYER
A<HWER, RER

>~ 1

mAREAWVWER

ZEEEHERR

7r3d

Hh=, BWER

FhaAWER

F~<a?

mAREAWVWER
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YOVIAAEBRMERXTEL
a7

h= 2|
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JoTWB (1) £¥1O
Va5 7 A&

AVXVUFvY, FY3
AnybiEg=t"

AHIN BEIx2, A
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>~
EOEDICTAYY—O—7, #t,
720

o=

A, RWNEE

>~

=<}

a—>-

OvHAI0=Z—%BERIEND, Hic,
yOvUAA, £ETWBIO0=—, ZAHFF,

E=H
EETWEZIO0=—DFHICBE
JO0=—0fk, BZB®R
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10:43
10:44
10:49
10:51

10:52
10:54
10:59
11:00
11:01

11:02
11:05
11:08
11:09
11:09
11:09
11:10
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11:16
11:16
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11:24
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11:28
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11:38
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11:41

11:41

11:45
11:46
11:47
11:47
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11:50
11:51

11:51

11:53
11:55
11:56
11:57
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1104
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1112
1110
1110
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1111
1108
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1111
1111
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1111
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1111
1111
1111
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1110
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1110
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BEIE
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AT7—THYBERR
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MBARI a7 (&) KE HEBEYHIEEL
A B, U7

AZ—=7HAVEB >OTUAAIRE
FXYLAAER UERE
FXYLHA RS—THYTHE

(AEEGE

BORESIC
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A
% &p
BEE YOUUAI0=—8E HH
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2w (B?)
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OT7YRNAERICER (VY hA1I5953)
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yAavUA1MDLEICER?
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BEIE
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11:57
11:58
11:59
12:01

12:03
12:05
12:05
12:06
12:06
12:08
12:11

12:13
12:13
12:14
12:16
12:19
12:20
12:22
12:23
12:25
12:25
12:27
12:31

12:32
12:34
12:34
12:35
12:36
12:38
12:39
12:41

12:45
12:46
12:46
12:47
12:48
12:48
12:48
12:48
12:51

12:53
12:55
12:56
12:56
12:57
12:58
13:00
13:01

1107
1109
1109
1109
1107
1103
1103
1104
1104
1104
1103
1103
1103
1103
1103
1102
1103
1103
1103
1103
1103
1103
1103
1103
1099
1099
1098
1098
1098
1098
1098
1098
1098
1098
1098
1096
1097
1097
1097
1090
1090
1090
1090
1090
1089
1089
1083
1081

h=

BE YOUUAHIOZ—8K
E&T

AIINZHh=

BEIE

YOUUACIA=Z—H%RE UBU05
Hh=

p={ =

OV A0 -8R

YO YAABEREAE LY ?
EARABKY—H—KRE 7Y/ 7EFEFIO=—
MBARIO7 (#) >YOvYAH«s310=—[Z #&A
MBARI O7 (#) [EX

I (AIP) B3R

Hh=

Bt

p={ =3

AZ—=7HAVEE OV A RE
AS5—THY &

AT—=THY #FHEZF3

AT—THY RBiR&E

AT—=THY T4ILF—FFDHEDR

=2

R

=2

YAvUAra0=Z—¢EN3

BEK

MBARI 7 (7x) #HA

MBARI 7 (k) XK EEnh3
MBARI 7 (7x) ZE[EUX

MBARI 7 (7x) &EU

MBARI 7 (&) #&A

MBARI 37 (& EUREH FEHZETSETS
MBARI 37 (& BESA

MBARI 37 (& EIUNKEE FEHHT
Bt JEE

BE

MBARIO7 (&) BEBA
MBARI O7 (&) [ERELK FHHT
Bt JEE

BE

MBARI O7 () BEREA

MBARI O7 (&) [EIX

+~1

B

Uh

holothurian

eel fish
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Hard ground with metal thing?

1 Actinia on hard substrate

Soft sediment

Erratic black blocks (?) or black hardground
Black hard ground and 1 eel fish

Hard ground + 1 eel fish + edge of the cliff
Leaving the edge of the cliff

1 eel fish

Soft sediment

Black hard ground + white thing (?)

A cable with small white arborescent organisms (gorgonia) attached at

shrimp
Important hard substrate area (black outcrops) + anemon, holothurian,

holothurian
holothurians
Small white arborescent organisms (gorgonia) attached at the black

Soft sediment

Hard substrate and small white arborescent organisms (gorgonia)
Star fish and holothurian

Holothurian (and others) attached at a steep slope (hard ground)
Holothurians and anemon on hard substrate

Soft sediment with holothurian - and hard substrate again

Crab and holothurian

Soft sediment, burrows

ell fish on soft sediment

Hard substrate and holothurian

Pink and white arborescent organisms attached on hard substrate +

1 fish 1 fish

Strange chaotic surface (with gorgonia)

1 demersal fish

eel fish eel fish

black fish

Irregular surface; eel fish

fish (grenadier fish ?)

Gorgonia (beautifull) on hard ground

Irregular surface and hard ground covered with white gorgonia

edge of a cliff

edge of a cliff

shrimp and soft sediment
Ophiure dancing in the water
shrimp and Actinia and eel fish
eel fishes

13:02 1077 1.6
13:03 1074 2.3
13:04 1074 1.5
13:05 1071 1.7
13:07 1065 1.5
13:08 1060 1.5
13:10 1053 2
13:10 1051 1
13:11 1049 O
13:13 1042 3
13:15 1028 4
the black hard ground
13:17 1021 2
13:20 1008 3
wite arborescent organisms
13:21 999 4
13:22 990 4
13:24 975 4
hard ground, holothurian
13:26 964 2
13:27 959 2.5
13:28 953 2.8
13:29 947 3.8
13:31 938 3.5
13:32 929 2
13:33 926 1.4
13:34 925 1.6
13:35 923 2
13:36 919 3
13:38 913 1.5
unknown rounded thing
13:39 904 3.1
13:40 902 2.9
13:41 900 3.5
13:43 895 1.6
13:43 894 1.6
13:44 892 1.3
13:45 890 1.6
13:46 886 1.8
13:48 880 1.9
(lovely!ll)

13:49 877 2.7
13:50 874 1.8
13:51 872 1.2
13:62 869 1.5
13:63 866 1.7
13:65 863 2
13:56 864 1.3

touching the ground - standing by -
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13:58
13:59
13:59
14:00
14:01

14:02
14:13
14:15
1417
14:24
14:32
14:32
14:34
14:35
14:37
14:42
14:46
14:54
14:54
14:55
14:55
14:57
14:57
14:58
14:58
14:59
15:01

15:01

15:02
15:02
15:03
15:03
15:04
15:05
15:06
15:06
15:07
15:09
15:11

15:12
15:13
15:13
15:14
15:16
15:16
15:19
15:20
15:22

863
861
859
854
850
845
845
842
830
829
812
809
820
821
821
820
821
1049
1068
1081
1103
1129
1131
1135
1135
1134
1134
1134
1134
1134
1134
1134
1134
1130
1130
1129
1126
1128
1126
1123
1119
1118
1120
1124
1122
1113
1110
1105

1.2

1.6

4.4
1.5
1.3
2.8
3.5
97.5
91.6
925
61.1
80.7
95.6
83.3

Ophiures on the floor
Wood and gorgonia
eel fish, ophiure, gorgonia
fishes
hard substrate
XUV T, hA4OU RITVERER
BRRT, BBRA
+~3, ehT
FYIAEK, VITVITIT
KEIT1T40mHEETTRE
ITE
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Iy
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72T
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vk S B
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eS|
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1YFVFv I8
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FRWIE$E
TR E2E
BEELTEYZER
Z%E), V¥
BEMELOYOTY A4 ZEHRUEATEEZ W
ANZHZEE, VAT
A
FUHYXEE
S
D58
eS|
eS|
VR AVFVFv I8
eS|
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15:23
15:26
15:27
15:29
15:30
15:32
15:33
15:34
15:35
15:36
15:38
15:39
15:40
15:41

15:43
15:43
15:45
15:58
15:59
16:00
16:01

16:02
16:04
16:06
16:08
16:08
16:08
16:10
16:10
16:12
16:13
16:14
16:16
16:16
16:18
16:19
16:22
16:25
16:27
16:29

1105
1106
1107
1106
1096
1088
1078
1034
1072
1069
1062
1058
1054
1051

1044
1045
1040
1126
1122
1124
1123
1117
1107
1097
1094
1090
1087
1086
1090
1102
1107
1109
1110
1110
1110
1107
1106
1101

1101

1101

2.4
2.2
3.2
3.8
8.7
3.2

2.4
2.1
1.7
2.6
3.1
2.4

1.7

7.2

2.6

3.2
3.2
3.1
2.7

3.4
3.1
2.2
2.5
0.6

0.9

1.1
1.3
1.7
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b hTHE
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VA S8
eS|
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VA S8
V5> vFXE
eS|

BELU TEYZEHRD,
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VAT S5
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I

TN, S XLVEE KRWICEHE

yOv YA ERERIL
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yOo A1 BRI L

ol N

|

RIFLED D

Hh=
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VAR

O 158
O A ?
yaOvU A4 32—
BE
a7 ) A EREHER
B
YOvY A4 3IA=—
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4.2.14. Dive #986, 2 May 2009, Okinoyama Bank (Watanabe)

Date: May 02, 2009

Dive site: Okinoyama Bank Sagami Bay

Purpose: BBIBIMNEEBEZ AWV AT Y A1 EZBEINORE, £YHE, MBARIXI7IC L 2FE.

Dive Summary

-H985-2 ¥ —A—FEADKR 1118m OBEICEE, YOV YA EORGINEXREDH, HI85-1 ¥
—H—ANEEMS.

-H985-2 Y —H—183:R. YAV UHMBORRZLHEAR LGN S5EB.

-H985-1 ¥ —A—D>O7 ) A EHERICEEL, AMZHE. YOV A EE#ERNICINRERY 7 X%
RE. Ry 7 AFER NWIKEREL, MEZRAKBLL. 1KBERELLD, BE BNZHEETER
Mofc. RO, RNy 7 ARNDEAKZTW, HIE, MEOEMIRT THEI S LU &,
RNy 7 ZRO>OD Y HAEHLIKIN - BIsLAL > LEBHZER T 2/, OV ACEHOKREE
To1.

-fHECAmIBRIOTO7 ) A EEEMICEEL, BOYOYY A BOIMEERRZIT >, INERY 7
ARER WIKEKREL, MEZFEBLE. 1 FESRELLET S, INERY 7 AROBEEEHINKEZ
BIETREDITENERTE o, BIE, BINDERBEFLTEISITH 30 AIELIcEC 3, ¥OUUA
11 ERIBBEL TWIKRFZEHETE . 512 10 0%, BIOBEEIKINT 2D ZHR TS e,
Ny 7 ZRDRKZRB U, FHAKFPHIMEZRTIT TWE I3, HKEBENSH 20 SRICRIOEED
BEZHEE L. BFIBKRTIELA, WERY 7 A TORENSRY 7 ZAAFNRN TV ERFHER
BT, e, BFWRY I ABAICNET 2KRFLHEE TS . BKIZ, 45 DETo . HINE
DOERICELD, BKPICEMAEENTWS I ENERTE . OV ) A EEEIF, 2 BEEICE
DINRES NI &ICEDD, KR, KEZBIEITREDKRFNMERTE L. MEERKTER X7—7H
VICTMRRY 7 AR OV A EERE V.. YOV UACEOEZLIE, YO0 YA TH oIk,

-MBARI A7 TYAY YA BHEERORE (&SF) ZTofc. EERWETIT7ZOHEEFHL L.

YOV ) AAEHEDSHNIBETEE (R) Z&EA20, BETICBWENHD, KEHK cm UHNELE
TERh oI

-EISICENOBETEE (BF) Z8#5. CIERODWETEREF#HLUS, REH cecm ULHESHL - .

-7KR 1095m DBE(IC THE. BAERT.
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Area: Sagami Bay Okinoyama
BnFas

986 | Bank

Alt.

BK

)

Depth

NT09-06
HPD Dive*
Time
8:15
8:25

Video Log



8:35 FEEHRRFEEA
9:06 1117 BE, BoEA
9:07 1118 +<3, A
9:09 1115 BWw?& HDTV, AXZTTEICERE
, e HDTV, AWXZTIHEEICTEIC
9:10 1114 FUHX SEE
9:16 1113 RWIEDHEY S
9:18 1120 7rd
9:19 1111 7rd
A — éﬁg\ 57
9:20 1110 §“9 8 5 DIEAKY—H—RR, 77
9:22 1109 7+ I2PL
9:22 1108 INE TR &
, 5060YO%UAEIO=— (1
9:23 1109 Ry hv—4 3 %)
9:23 1109 7rd
9:24 1108 REDOFFI?HE? ==}
#985- 1 HEA#KIY—H—HEHR — el
. ’ \FEY
9:25 1106 SO Y H D O = — 7 ST hEY) S
9:27 1106 BE
9:28 1106 AT A EDIFEEHINBILD
_ £ — H—D1ElC
932 1103 #985- 1HERBKY—H—DA
=8
, YOUYAA$EOEER T E|ICRY,
9:32 1104 =
B 1)+ o ¥F z Frth
9:37 1104 ;;ZI U B EOBICINS A (7
9:38 1104 IGER Y 7 ZEpEREE O
944 | 1104 MERY IV ADREBEO KK =i
9:47 1104 7+ I2PL
9:48 1104 AR~ —Hh—TBE
9:49 1103 e, loy—rv NERY
9:52 1104 OV HAOBEEZTEICEE
9:53 1104 IGER Y 7 ZEERE @
_ IWERY I ARE QOFET, BER
9541 1104 2 ELENC B HREER
10:59 1104 0.6 =)
11:00 1104 0.6 | I;:EF%A
= NI O S
11:03 1104 06 HEYHSKIEZEHT KEHNS
BEK ?
11:04 1104 0.6 | EAFDEEIKE Z B
11:05 1104 0.6 | ELDEEDKEZS W
11:07 1104 0.6 | JAAIEBYHHNSEEHLUE
, kLt BEAH, ABOEEKDKEHIDL
11:10 1104 0.6 B U 5 /e
11:14 1104 0.6 | {REFELE
11:16 1104 0.6 | EDOEEIEVVERIFOYMEZHH
11:53 1104 0.6 | yOJL>EHE
11:54 1104 06| JAMEBNIAEHTLK S ORIFS
11:54 1104 0.6 ==}
11:56 1104 0.6 | EixDEAFEKEEZH URZEML
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11:57 1104 06 | TAAMRNICRS

11:59 1104 0.6

12:00 1104 0.6 | No.1 /Ny ZHRKBRIR)R> 7 #fF

12:02 1104 0.6 | R>¥7 “#*> HKHEH

12:10 1104 0.6 | FAKHER R—Ahn?

12:13 1104 0.6 | W3 5FXMGEW

12:16 1104 06 | AHLAHLBEH?

12:22 1104 0.6 | I\ JHER

12:25 1104 0.6 |IR>¥7 #*7 HKKT

12:27 1104 06 | IMERY IR (NEZITST

12:29 1104 0.6 | MBARI O7 (%) UEZI 5T

12:30 1104 06 | H>7ILIRy U AERHITS

12:31 1104 0.6 | BFAR

12:33 1104 0.6 | IERY 7 Rtz 3

12:34 1104 0.6 | IMERY IV ANBEZT 5T

12:34 1104 0.6 zﬁi MWRUL >AO7Y H1%E#%

12:36 1104 0.6 | Ry 7 Xlc\Wwh?
BRF MELE 2OV H1ER

12:37 1104 0.6 =G g

12:38 1104 0.6 | Ry 7 Xlc\Wwh?
BRF MELE 2OV H1ER

12:39 1104 0.6 =g g

12:41 1104 0.6 | Ry 7 Xlc\Wwh?

12:41 1104 0.6 | BBF EE&%E

12:42 1104 0.6 | Ry 7 Xlc\Wwh?

12:43 1104 0.6 | H&ERXT

12:44 1104 0.6 | REF Ui

12:45 1104 06 | IMERY IR HELIFS

12:45 1104 06| Hh=

12:47 1103 0.5 | IERMR Y U X %EFHRO

12:51 1103 05 [ IERY 7 XABRE O EHRK

12:55 1103 05 | BERY WREMK

12:57 1103 05 | MRy ZXDHICHA
Experimental box still in position,

13:00 1103 05 wa?ting for 13:40 i

13:22 1103 0.5 A_ crab with_ a deqd fish in its
pick-ups (pinces in french)

13:35 1103 0.5 | A crab walking

1338 1103 05 Z_oom on _cl_ams outside the box -
siphons visible

13:40 1103 05 Light is switched on - a creeping
worm

1351 1103 05 Suspect whitish smoke around
one clam.

13:54 1103 0.5 | A jelly fish floating -

1401 1103 05 il:l'?')jj‘*fiﬁb“%%“%%“t’}‘biﬂ

14:05 1103 05 | MRy AWNICIITEEHK

14:08 1103 05 | My XAlIcIOTE

14:12 1103 05 | MRy AAICVEERNT
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14:25 1103 0.5 9249
14:27 1103 05 | Ry IZRAMNICY EE NTHEHK Ik N TEHK
SOY U A EDKEEDS LBNT
14:35 1103 0.5 (FELTWNB ?)
14:40 1103 05| >¥OV7UAHAEDKENSE?
14:45 1103 05| vyOvVArEIKEREDLLENT
14:46 1103 05 | Ry I ARNICLELEES
SOY U A EDKEED BN T
14:50 1103 0.5 (S0
3 U H o FmHK N
woe | 1103 0 %EﬁJﬁ4ébmg%ﬁbbm
15:00 1103 0.5 9249
15:06 1102 05| ¥yaOv U AHrEININEKE
Ry 7 AADEAE RS 7 TRNE
15:07 1102 0.5 D BRI (NO.2 /Ny &)
15:28 1102 05| ¥yOv Y HAENRE
15:39 1102 0.5 | #K/\w 7' (No.2)FESR
15:43 1102 05 | MRy 7L LU THEIER(T SV a)
15:44 1102 0.5 | BE No.2 /\v T |CIE/KEEE
15:50 1102 0.5 | KNy THER
15:52 1102 05| R 7EIE
15:53 1102 0.5 | £F£K/XwZ No. 1 IctID & X {EZ
15:54 1102 0.5 | #/KEtA
16:04 1102 0.5 | #K&/Nw o No. 1 KK T
16:05 1102 0.5 | £#&/\w 2 No. 2 [C3EKFIE
16:15 1102 0.5 | #K&/Nw T No.2 HKIKRT
16:17 1102 0.5 | IEAR v &7 X [EYY
16:21 1102 0.5 | EARERY—H—HI85-1 BRE
RNy 2 A By 09U H
16231 1102 05| fsms 25— 74y ic & hiEmn
SOY DA EREAS—T AV &
16:26 1102 0.5 iR T
38| 1102 o5 | WEERITEOE MBARI 37 (B
=) BEX
16:40 1102 0.5 | &#
16:44 1096 05| &K
16:47 1096 0.5 MBARI 37 (%) #EX
16:49 1096 0.5 | &#
16:50 1095 05 | &K
17:01 1095 0 MBARI 37 (Fk) #EX
17:04 1095 O | ®tlx
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4.2.16. Dive #987, 4 May 2009, Off Hatsushima Island, 800-900 m deep site (Furushima)
Date: May 4, 2009

Site: 800 - 900m site of seep community, off Hatsushima Island in Sagami Bay

Landing: Time 08:59 Lat 35°00.931° N, Long 139°13.251" E, Depth 819m (WGS84)

Leaving: Time 13:13 Lat 35°00.963" N, Long 139°13.323’ E, Depth 853m (WGS84)

Purpose:
Using "in situ gamete sampler”, collect a gamete of Calyptogena in a colony of the vicinity of
ADCP.
Using MBARI core sampler, sample Sediment of a Calyptogena colony.
Using scoop sampler and Sample box, collect small Calyptogena.
In addition, using Suction sampler system, Bathymodiolus and animals are collected.
Recovery of ADCP.

Dive Summary
ADCP was recovered. (measurement interval: 5 minutes)
Sediments sampling was carried out with MBARI and MT core sampler.
Organism observation.
Samplings such as Calyptogena specimens using Suction sampler system.
(Note)
ADCP is recovery on May 4.

Track line
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Video Log

NT09-06 ) i
—— Area: Sagami Bay off Hatsushima 4-May-09
HPD Dive” 987
Time | Depth | Alt. HDTV Camera Remarks(+CCD)
8:10 0 AKX
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913 Box (BESHRATEY) Oofpe~Y=—at
: L—5—OFTHmEICET
9:15| 8055 | 0.8 |Box1&#H5E5LIF3
n Box1 oHic bt
9:19 Box1 HEBEFRE TS SE T WND
921 Box1 &DRENZ2EL—5—DFT
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4.2.17. Dive #988, 4 May 2009, NE Off Hatsushima Island, whale fall site (Florence)
Landing: Time: 16:06, Lat: 35XI04.911" N, Long: 139X|13.004’ E, Depth: 929 m
Leaving: Time: 18:59, Lat: 35[X04.940° N, Long: 139X]12.970" E, Depth: 917 m
Chief observer: Florence PRADILLON (JAMSTECQC)
Purpose: collect bones, sediments, organisms around the 5 months old* Satomi” whale carcass,
deploy and recover pig bones.
Payload equipments:
1. Suction sampler with Multi-canister and single canister 1
2. Sample box (syntactic foam) 1
3. Small sample box 2
4. MBARI corer 3
5. Niskin bottle 2
6. Pig bone parcels (H988-1, H988-2) 2

Dive summary
A rib was collected from the 5-months old “ Satomi whale” , as well as 3 MBari cores, 2
plankton samples and 2 water samples. 1 pig bones parcel was deployed (H988-1) and one pig
bone parcel was recovered (H930-4).

Dive report

- Observation of the “ Satomi” whale after 5 months

Before arriving close to the carcass (within 50 m), we observed several rattail fishes.
The sediments surrounding the carcass were covered with white bacterial mats (?) over several
meters. Most of the bones were naked, except for the head part where the spermaceti was still
abundant. Osedax were observed at the base of the skull (back side), on the top posterior part
of the upper jaw bone, and on some of the ribs (figure 1). Video and still images, with
panoramic and close-up views were taken over the whole length of the body, but only one side
was accessible for the ROV.

Figure 1. “ Satomi whale” after 5 months. Osedax has colonized some ribs, the posterior
part of the upper jaw, and the back part of the skull (right picture).

- Larval collection

Water filtration was conducted using the suction sampler with two canisters that were
designed for small plankton collection (50 um mesh-size). Canister 1 was collected about 20 cm
above the sediment, about 1-2 meters away from the carcass (flowmeter canister 1:
372399-376881). Canister 2 was collected at 10-20 cm from skull where Osedax are growing,
40-50 cm above the bottom (flowmeter canister 2: 376881-380783). A preliminary analysis of
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these samples was conducted: copepods, ostracods, chaetognaths, foraminiferans, juvenile and
larvae of polychaeta were found (fig).

- Whale Bone Collection

1 rib with Osedax growing on one end was collected. This bone was too long to fit into
the largest collection box, and had to be brought back on board with the lid open. About 30
Osedax were observed on it, but their condition was not very good. The species seems to be
similar to O. roseus.

- Pig Bone deployment

1 pig bone parcel (net containing 2.8 kg of leg pig bones, H988-1) was deployed on
the sediment, next to the pig bone parcels already deployed in December 2008. One pig bone
parcel deployed in December 2008 was recovered (H930-4). Preliminary analysis revealed no
Osedax colonization.

- Sediment sampling

Sediment coring was conducted using three MBARI type corers. One core (red) was
collected on the area where the collected rib was. The second core (green) was collected just
next to the red one, in black sediments. The third core (blue) was collected at about 1 m away
from the carcass.
MBARI cores will be used for microbiology and geochemistry analysis, as well as for diversity
analysis.

- Water sampling

Water samples were collected using two Niskin bottles at the beginning of the dive.
One was collected 6 m above the bottom and away from the whale carcass. The second was
collected at the whale fall site, at 3 m above bottom. These samples will be used or
geochemistry analysis.

Sampling & marker points
(1) Niskin #1 35°04.911° N, 139°13.004" E, Depth: 929 m, Alt: 5 m
(2) Niskin #2 35°04.936’ N, 139°12.980° E, Depth: 922 m
(3) MBARI core Red, Green, Blue, plankton sampling, whale rib sampling 35°04.936° N, 139°
12.980" E, Depth: 922 m
(4) Pig bone recovery & deployment 35°04.940" N, 139°
12970’ E, Depth: 918 m
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4.2.18. Dive #989, 5 May 2009, NE Off Hatsushima Island, whale fall site (Fujiwara)

Video log
NT09-06 Area: Sagami Bay off Hatsushima 5.May.09
HPD Dive* 989
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4.2.19. Dive #990, 5 May 2009, Off Hatsushima Island, 1100 m deep site (Oguri)
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5. Proposal for the future studies (ALL ONBOARD SCIENTISTS)

Deep-sea ecology & diversity (Watanabe, Furushima, Seo, Takahashi, Yoshida, Tame, Hongo, Hori,
Nakamura, Maruyama, Imai, lIwamoto, Oguri, Toyofuku, Fontanier, Iwamoto, Aoki, Takishita,
Kawachi, taxonomists, Fujikura)

(1) A7V AMEOITHDIF AN Z X LDREH
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(3) >¥O7 )BT« XDEREA
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(8) YAINYIHA DHEREIEL & BT 1 XDERER
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Physiology (Yuki Hongo, Akihiro Tame, Yoshimitsu Nakamura, Sayaka Hori, Takashi Toyofuku,
Fumiyoshi Abe, Yuriko Nagano, Yuji Hatada, Tadashi Maruyama, Takao Yoshida (JAMSTEC) ,
Mitsuru Jimbo (Kitasato Univ.))
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- YOV YA EZE I ORBEBHEY O RKERIRKBEREEAE
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- OV YHAFEOEREY VI B OB

- EREODOSRRIERNT
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AU AAECY VANV ACBOT SHEBIEE S BLTFEA

- HEMEORRRERE (EIX b - K)

S YATYAAECY AL /N HA B0 MR D BT

Population (Hideyuki Imai, Ryukyu Univ.)

The research to detect hybrids of Calyptogena soyoae and C. okutanii, requires DNA or allozyme
analysis in the first place to find species-specific marker. Then, the results of maternal species
identification by multiplex PCR using mitochondrial DNA are added to verify the existence of
hybrid. We also plan to try discrimination analysis of shells.

We apply different analysis method from conventional analysis to reveal gene flow and degree

of genetic diversity of Bathymodiolus platifrons. Considering the difficulties of allozyme analysis
of mollusk, several possible buffers will be tried to find an appropriate condition in the first place.
DNA analysis is conducted to reveal gene flow and degree of genetic diversity by finding a
region in which genetic variability is accumulated.

Microbiology (Sayaka Hori)
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(3)  I\FFYIADOBRMED@ET

Further investigations concerning living benthic foraminifera (Toyofuku, Fontanier, Oguri, Nomaki,
Tsuchiya and Kitazato)

(1) Foraminiferal ecology
For sure, it seems relevant and fascinating to sample once again cold-seep areas following a
reliable multidisciplinary approach. A straight transect of 5 sites from non-seep sediment to the
middle of a Calyptogena colony (off Hatsushima) would be a perfect occasion to appreciate
ecological tolerance of foraminiferal communities along heterogeneous environments. This
transect may be 25-m long. At each site, abiotic parameters should be measured (oxygen, pH,
alkalinity profiles in the sediment). Sedimentary features (inorganic material and organic detritus)
should be investigated (RX, colorimetry, Chla, Phaeopigment, C/N---). Bacterial distribution
should be also studied along the cores. With all those data, we should be able to understand the
ecological limitation controlling foraminiferal distribution. Finally, we shall investigate
foraminiferal growth rate with calcein stained specimens what will be recovered during another
Fujikura-san’ s cruise on next January, 2010. Fujikura-san made in-situ calcein-SrCl, double
staining experiment to clarify the growth rate of Calyptogena. Calcareous foraminifera in
surrounding sediment will be also stained by these dyes. They are very useful to decide
deep-sea foraminiferal growth rate.
(2) Foraminiferal metabolism
It seems crucial to precise metabolic pathway of a very intriguing foraminiferal taxon. Living
(stained) Chilostomella spp. (Chilostomella oolina and Chilostomella ovoidea) have already been
documented in organic matter enriched sediment from outer shelf, open slope and canyon
environments (e.g. Kitazato et al., 2000; Fontanier et al., 2002; Langezaal et al., 2006). It is
commonly described in cold-seep areas from Sagami Bay. Living (stained) adults and juveniles
are commonly observed around zero oxygen boundary as deep infaunal dwellers in the sediment.
This species has obviously very low growth rate, adding new chamber after more than 90 days
(culture conditions). In situ feeding experiments and culture experiments revealed that
Chilostomella ovoidea is not able to ingest fresh algae and bacteria (Kitazato et al., 2003, Nomaki
et al.,, 2005a; 2005b; Nomaki et al., 2006). Chilostomella ovoidea may take preferentially dried
Chlorella (Kitazato and Ohga, 1995). Therefore, this taxon may be considered as a deposit
feeder, ingesting more or less degraded organic matter at random in the deeper part of the
sediment (Nomaki et al., 2006; 2008). It may also host endosymbionts or ectosymbionts
chemiolithotrophic bacteria that would provide organic compounds. As far as Chilostomella spp.
is recorded in oxygen depleted and anoxic sediment, it may be a facultative anaerobe using
nitrate or sulphate as electron acceptor instead of oxygen (heterotrophic modes n°1 and 2; Fig.
1). Conversely, Chilostomella spp. may present chemiolithotrophic metabolism, using ammonia or
hydrogen sulphide to fix dissolved inorganic carbon (autotrophic modes n°3 and 4; Fig. 1). Some
many questions without responses. With solid protocols (enzyme probes, TEM observations,:-+)
and by using living individuals collected around cold-seep areas, we could precise metabolism of
Chilostomella spp. It would be for sure a great step for Science!
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Fig. 1 Some putative metabolic pathways for Chilostomella spp.

Fontanier C., Jorissen F.J., Licari L., Alexandre A., Anschutz P., Carbonel P. (2002) Live benthic
foraminiferal faunas from the Bay of Biscay: faunal density, composition, and microhabitats.
Deep-Sea Research |, 49, 751-785.

Kitazato H., Ohga T. (1995) Seasonal changes in deep-sea benthic foraminiferal populations:
results of long-term observations at Sagami Bay, Japan. Biogeochemical Processes and Ocean
Flux in the Western Pacific. Eds. H. Sakai and Y. Nozaki, pp. 331-342.

Kitazato H., Shirayama Y., Nakatsuka T., Fujiwara S., Shimanaga M., Kato Y., Okada Y., Kanda J.,
Yamaoka A., Masukawa T., Suzuki K. (2000) Seasonal phytodetritus deposition and response of
bathyal benthic foraminiferal populations in Sagami Bay, Japan: preliminary results from*“ Project
Sagami 1996-1999” . Marine Micropaleontology, 40, 135-149.

Kitazato H., Hidetaka N., Petra H., Nakatsuka T. (2003) The role of benthic foraminifera in
deep-sea food webs at the sediment-water interface: Results from in situ feeding experiments in
Sagami Bay. Frontier Research on Earth Evolution, 1, 227-232.

Langezaal A.M., Jorissen F.J., Braun B., Chaillou G., Fontanier C., Anschutz P. et G.J. Van der
Zwaan (2006) The influence of seasonal processes on geochemical profiles and foraminiferal
assemblages on the outer shelf of the Bay of Biscay. Continental Shelf Research, 26,
1730-1755.

Nomaki H, Heinz P, Hemleben C. Kitazato H. (2005a) Behavior and response of deep-sea benthic
foraminifera to freshly supplied organic matter: a laboratory feeding experiment in microcosm
environments. Journal of Foraminiferal Research, 35, 103-113.

Nomaki H., Heinz P., Nakatsuka T., Shimanaga M., Kitazato H. (2005b) Species-specific ingestion
of organic carbon by deep-sea benthic foraminifera and meiobenthos: in situ tracer experiments.
Limnology and Oceanography, 50, 134-146.

Nomaki H., Heinz P., Nakatsuka T., Shimanaga M., Nanako O., Kogure K., lkemoto E., Ohkouchi N.,
Kitazato H. (2006) Different ingestion patterns of '°C-labeled bacteria and algae by deep-sea
benthic foraminifera. Marine Ecology Progress Series, 310, 95-108.

Nomaki H., Nanako O., Ohkouchi N., Hisami S., Toyofuku T., Shimanaga M., Nakatsuka T., Kitazato
H. (2008) Benthic foraminifera as trophic links between phytodetritus and benthic metazoans:
carbon and nitrogen isotopic evidence. Marine Ecology Progress Series, 357, 153-164.

99



JSPS REPORT/Part-I

LIVE (STAINED) AND DEAD FORAMINIFERAL FAUNAS ASSOCIATED WITH COLD SEEPS (SAGAMI BAY, JAPAN): SOME
PRELEMINARY OBSERVATIONS
FONTANIER Christophe", TSUCHIYA Masachi’, NOMAKI Hidetaka?, TOYOFUKU Takashi?,
KITAZATO Hiroshi
'Department for the Study of Recent and Fossil Bio-Indicators, Angers University,
UPRES EA 2644, 2 Boulevard Lavoisier, 49045 Angers Cedex, France
?Japan Agency for Marine Earth Science and Technology, Institute for Research on Earth
Evolution, Research Program for Paleoenvironment, 2-15Natsushima-cho,Yokosuka 237-0061,
Japan

*Corresponding author: Tel.: ; Fax:
E-mail address Address: Department for the Study of
Recent and Fossil Bio-Indicators, Angers University, UPRES EA 2644, 2 Boulevard Lavoisier,
49045 Angers Cedex, France

Abstract

In this preliminary report, we propose to investigate live (Rose-Bengal stained) and dead benthic
foraminifera collected in a cold-seep area off Hatsushima Island (Sagami Bay, central Japan)
(Cruise NT06-04, March 2006). We focus on the topmost sediment of two cores sampled at
different sites located at the similar depths (~1200 m). The first core was collected in a
Calyptogena field (named the South Colony Area). The second one was collected in non-seep
site, ~100 m away from the South Colony Area. The core collected at the South Colony Area is
characterized by coarse sediment (predominantly sand-size class) with some glauconitic inner
moulds of planktonic foraminifera. Such sedimentary features may be related (1) to the
deposition of reworked material coming from shallower depth, (2) active winnowing by strong
bottom currents or (3) casual winnowing by seepage. No living foraminifera and only few dead
foraminifera were found in the uppermost sediment from this Calyptogena site. Such a
foraminiferal desert may echo a recent benthic storm related to complex hydrosedimentary
processes prevailing at this site. The foraminiferal assemblage from the non-seep area is
characterized by agglutinated taxa. Living fauna is poorly diverse and presents low standing
stock. This suggests unfavorable conditions prevailing at this site. The presence of acidic pore
water (pH of 7.45-7.60) in the topmost sediment may explain the absence of calcareous species.
Finally, a strong spatial variability of foraminiferal fauna and geochemical conditions is recorded
between both sites. However, the absence of replicates for both zones and the only investigation
of the uppermost sediment for benthic foraminifera make it very hard to establish firm
conclusions from our foraminiferal and geochemical data. Further investigations are required to
enlighten the fascinating environmental variability recorded in the cold-seep areas off
Hatsushima.

Keywords: Cold seep, Benthic foraminifera, Spatial variability

1. Introduction

In continental margin, cold seeps constitute very complex biotopes. They are commonly
characterized by methane- and hydrogen-sulfide-rich fluids trickling out the sediment through
the sediment-water interface. Along the sediment layers, a succession of biogeochemical
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reactions explains surface seepage (e.g. Campbell, 2006). In methanogenic zone, methane
production is commonly related to CO, reduction and acetate fermentation around detrital
organic matter trapped in the deeper sediment (Reactions 1 and 2 in Table 1) (e.g. Claypool and
Kaplan, 1974; Borowski et al.,, 1999). At the Sulfate-Methane Interface (SMI), methane is
generally oxidized by microbial consortia. It produces hydrogen sulfide. Sulfate-reducing bacteria
are involved in this methane anaerobic oxidation (Reaction 3 in Table 1) (e.g. Reeburgh, 1982;
Borowski et al., 1999; Treude et al., 2003; Takeuchi et al., 2007). In the upper sediment,
hydrogen sulfide is also provided by the anaerobic oxidation of organic detritus by seawater
sulfate (sulfate-reducer bacteria involved in this reaction; Reaction 4 in Table 1) (e.g. Bemer,
1980; Sibuet and Olu, 1998).

CO,+4H, 0 CHy+ 2H,0 (CO, reduction) (1)
CH;COOH ¢ CH, + CO, (acetate fermentation) (2)
CHy + SO42' ¢ HCOj3 +HS™ + H,O (methane anaerobic oxidation) (3)
2(CH,0) + S04 0 2HCO;+HS (sulfate anaerobic reduction) (4)

Table 1. Main geochemical reactions inducing methane and hydrogen sulfide
production in cold-seepsediment.

Finally, all these reactions induce an overall increase of alkalinity at the SMI and in the upper
sediment. This may induce enhanced precipitation of authigenic carbonate (calcite, dolomite and
aragonite) (e.g. Takeuchi et al., 2007). At the sediment-water interface, hydrogen sulfide and
methane which have not been completely consumed in the deeper sediment, feed
chemosynthetic communities among which metazoan benthos such as vesicomyid clams, mytilid
mussels or siboglinid tubeworms thrive with mutual endosymbiotic prokaryotes (mainly
sulfide-oxidizing bacteria) (e.g. Childress et al., 1987; Sibuet and Olu, 1998; Sahling et al., 2002;
Levin and Mendoza, 2007). Differences in sulfide and methane concentrations and fluxes in the
topmost sediment induce the zonation of chemoautotrophic communities (Sahling et al., 2002).

Cold seeps from Japanese active margin have been investigated for more than two
decades (e.g. Ohta et al., 1987; Akimoto et al., 1994; Hashimoto et al., 1995; Kitazato, 1996;
Momma et al., 1998; Ogawa et al., 1999; Yamaoka et al., 1999). Southeast off Hatsushima Island
(Sagami Bay), several colonies of the vesicomyid clam Calyptogena spp. and bacterial consortia
are nourished by cold seepage. There, seeps are closely related to the submarine active fault
called the Izu-Toho Line or Western Sagami Bay Fracture. They have been intensively studied
with JAMSTEC high-technology equipment (submersible “ Shinkai 2000” and “ Shinkai 6500”7 ,
ROVs, in situ measurements, in situ experiments) in order to understand the complex
biogeochemical relationship prevailing in these unfavorable environments. In this preliminary
report, we propose to investigate live (Rose-Bengal stained) and dead benthic foraminifera
collected in the cold-seep area off Hatsushima Island (Sagami Bay) (Fig. 1). We focus on the
topmost sediment of two cores sampled at different sites located at the same depth (~1200 m).
The first core was collected in a Calyptogena field (named the South Colony Area). The second
one was sampled in putative non-seep sediments, ~100 m away from the South Colony Area. In
both areas, oxygen and pH at and below sediment-water interface were measured on board,
enlightening the geochemical background in both study areas. We propose to compare dead
and living (Rose-Bengal stained) foraminifera from both sites in order to precise the spatial
variability of faunas between both types of environment. We will compare our data with
observations already done in cold-seep environments.

2. Background: Foraminiferal communities from deep-sea cold seep.
Live (Rose-Bengal stained) and dead benthic foraminifera from recent deep-sea cold seeps
have been investigated in different areas from the world ocean (Table 2). Below, we propose a
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synthesis of the major ecological and biogeochemical observations concerning recent
foraminiferal assemblages.

(1)

(6)

Akimoto et al. (1994) investigated foraminiferal assemblages (Rose-Bengal stained and dead
foraminifera) from different cold seeps in Sagami Bay. They studied the uppermost 2 cm of
sediment. Bulimina striata, Rutherfordoides cornuta and Bulimina aculeata are predominant
species at all stations without any preference for seep or non-seep environments. However,
Bulimina striata and Rutherfordoides cornuta are more abundant in Calyptogena colonies,
and related cold methane- and sulfide-rich seepage off Hatsushima. Bulimina aculeata and
Chilostomella ovoidea thrive preferentially in fine sediments away from vesicomyid colonies.
Sen Gupta and Aharon (1994) investigated foraminiferal assemblages (Rose-Bengal stained
and dead foraminifera) from the Gulf of Mexico in different cold-seep conditions (Beggiatoa
bacterial mats, hydrate mounds with and without mussels Bathymodiolus). Only the O-1 cm
sediment interval was investigated. This work revealed low density and low diversity. However,
the seep faunas are characterized by taxa recorded in non-seep environments from the Gulf
of Mexico (Bolivina ordinaria, Gavelinopsis translucens, Bolivina subaenariensis, Uvigerina
laevis). The foraminiferal d"°C was measured on dead Uvigerina peregrine. It shows
anomalous "°C depletions and widespread d'°C values (-1.3% to +0.4%) in seep compared to
non-seep environments (~ -0.25%0). According to the authors, this reflects “ hydrocarbon
oxidation effect” on the foraminiferal d'*C of infaunal dwellers from cold seep. Finally,
authors proposed that Beggiatoa may be either potential chemolithoautotrophic
endosymbionts detoxifying the environments and providing CO,, or a food source for
foraminifera.

Kitazato (1996) summarized studies done by Kaminski (1988), Jones (1993) and Akimoto et
al. (1994). He mentioned that both benthic foraminiferal species associated with cold
seepage from Sagami Bay (Rutherfordoides cornuta and Bulimina striata) are not endemic
and can be found in oxic bottom or in anoxic micro-environments below the surface oxic
layer. He proposed that to survive in anoxic/euxinic cold seep, foraminifera may use
anaerobic respiration system or may be in symbiosis with sulfide oxidizing bacteria.
Sen Gupta et al. (1997) published data about foraminiferal assemblages from the Gulf of
Mexico. They looked at the 0-5 cm sediment interval at cold seep characterized by Beggiatoa
bacterial mats. Most foraminiferal species (e.g. Gavelinopsis translucens and Bolivina
ordinaria) are not exotic taxa but may recruit from the non-seep surrounding area. Some
species found in the H,S-rich anoxic sediment some millimeters under the microbial mats
(especially Bolivina albatrossi) may be either microaerophiles or facultative anaerobes.
Rathburn et al. (2000) worked on the Rose-Bengal stained foraminifera sampled from the
northern California margin. They also investigated the carbon and oxygen isotopes of their
test. This study showed that cosmopolitan species (Globobumimina pacifica, Chilostomella
ovoidea, Bolivina subargentea, Buliminella tenuata, Loxostomum pseudobeyrichi Uvigerina
peregrina, Nonionella globosa), commonly described as tolerant for organic-rich and
oxygen-depleted environments, may thrive in cold seeps. Authors proposed that those taxa
are “ pre-adapted for life at seeps or taxa originating at seeps may have been pre-adapted
for life elsewhere” . Foraminiferal d'"°C presents wide range that is probably related to light
d"°C bicarbonate-rich fluids that may result from methane oxidation in the upper sediment.

Bernhard et al. (2001) investigated foraminiferal communities from Monterey Bay (central
California margin) comparing foraminiferal faunas in the O-1 cm sediment interval from cold
seep and non-seep environments. Those seeps are characterized by bacterial mats
(Beggiatoa) and clam fields. Rose-Bengal stained Cassidulina delicata, Epistominella pacifica,
Spiroplectammina biformis are relatively more abundant at seeps compared to non-seep
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environs. Some other taxa were common in both types of environments (Bolivina pacifica,
Bolivina spissa, Bulimina mexicana, Epistominella exigua and Praeglobobulimina spinescens).
However, foraminiferal densities are low. Using ATP method and ultrastructural observations,
Bernhard et al. confirmed the presence of actually living foraminifera in seep environments
(Bolivina spissa, Buliminella tenuata, Epistominella pacifica, Globobulimina sp., Loxostomum
pseudobeyrochi, Praeglobobulimina spinescens, Uvigerina peregrina). Moreover, some
prokaryotes, considered as potentially ectosymbionts, were observed at the pore plugs of U.
peregrina.

(7) Torres et al. (2003) investigated living (Rose-Bengal stained) and fossil foraminifera from

~

Hydrate Ridge (Cascadia convergent margin, off Oregon). They compared d'°C of
foraminiferal species with d'°C of dissolved inorganic carbon in the pore water (d"°C,,). They
studied cores collected in bacterial mats, clam fields, non-seep sites close to seepage area
and other background sites. The foraminiferal standing stock is higher in seeps compared to
other environments, suggesting that foraminifera are attracted by rich bacterial food
sources at methane seep. As depicted by the strong disequilibrium between d'°C_,. of
methane-rich pore water and d'°C of foraminiferal calcite in seeps, living foraminifera (e.g.
Uvigerina peregrina) would calcify mostly during periods when there is little methane
discharge or during intermittent episodes of seawater flow into the sediments. They
proposed that d'°C of fossil foraminifera may be altered by the formation of secondary
authigenic carbonate. Finally, foraminiferal fauna do not quantitatively record the isotopic
signal associated with methane seepage.

Rathburn et al. (2003) investigated living (Rose-Bengal stained) foraminifera, their stable
isotopic signals and the biogeochemistry of seep pore waters in Monterey Bay. They
compared bacterial mats, clam fields and non-seep environments, looking at foraminifera
along 10-cm long cores. No endemic calcareous foraminiferal species are observed at
Monterey seeps. Predominant species are Uvigerina peregrina, Bulimina mexicana,
Epistominella pacifica, Globobulimina pacifica. At clam fields and bacterial mat, vertical
foraminiferal distribution is surprising with density maxima found in the deeper layers of the
sediment without clear microhabitat segregation between species. Foraminiferal d"°C is
always lower for all taxa thriving in methane-rich environments compared to less active seeps.
Finally, authors assume that the variability of d'°C signatures within foraminiferal species
associated with seeps may reflect the variability of seep pore water geochemistry and
possibly the influence of aggregations of organic material and bacteria.

Hill et al. (2004) investigated living (Rose-Bengal stained) and fossil foraminifera from
Hydrate Ridge (Cascadia convergent margin) off Oregon. They worked on material collected
in microbial mats and in clam field, focusing on foraminiferal d'°C. Average and single
specimen d'"°C values of the three dominant species (Uvigerina peregrina, Cibicidoides
mckannai, Globobulimina auriculata) indicate the influence of environmental methane, with
clear shift to lower values compared to samples from a non-seep control site. According to
the authors, depleted food source (bacterial biomass) and/or symbionts may also contribute
to the depletion of isotopic signatures.

(10) Heinz et al. (2005) also investigated living (Rose-Bengal stained) foraminifera from

Hydrate Ridge (Cascadia convergent margin) and neighboring basins, off Oregon. They

studied 5-cm long sediment cores, and compared communities sampled in clam fields,

bacterial mats, non-seep surrounding sediments and in two other adjacent basins. Uvigerina

peregrina, Epistominella exigua are predominant foraminiferal species from seep

environments. Those species may indicate eutrophic conditions and high amounts of organic

material at these sites. However, in one core collected in a non-seep area, authors did not
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find any calcareous foraminiferal species suggesting the effect of“ small-scale differences in
environmental conditions such as interfacial fluxes of oxygen, methane, sulfate and sulfide or
turnover rate of anaerobic methane oxidation (Treude et al. 2003). Seepage can be very
diffuse and some influence of methane in non-seep sediments, and therefore an influence on
living benthic foraminifera, cannot be excluded.”

(1TT) Mackensen et al. (2006) studied cold seeps from Northern Norwegian continental
margin at Hadkon Mosby Mud Volcano. The authors investigated the isotopic signals of
Rose-Bengal stained foraminiferal species Fontbotia wuellerstorfi, Cassidulina neoteretis and
Cassidulina reniforme. Those species were found in pogonophore fields (Sclerolinum
contortum) and in bacterial mats. F. wuellerstorfi was recorded as an epibenthic taxon
attached on pogonophores, avoiding low oxygen content of the sediment. Low d'"°C values of
this species may be related to (1) "°C-depleted ingested methanotrophic biomass on which
the foraminifera prey, or (2) low d"°C,. transported within the pogonophoran tube from
depth in the sediment up. Very low d'"°C values of endobenthic Cassidulina spp. suggest that
both species record a pore water signal depleted by the oxidation of methane and by
enhanced organic carbon decomposition.

(12) Sen Gupta et al. (2007) investigated benthic foramifera attached on vestimentiferan
tubeworms protruding over cold-seep sediments from the Gulf of Mexico. They observed
different foraminiferal species in life position on the tubes. Some of these taxa are
commonly observed on elevated substrate in well-oxygenated conditions (e.g. Cibicides
wuellerstorfi, Planulina ariminensis). With such microhabitat, those foraminiferal species
would avoid the oxygen depletion and H,S toxicity at the sediment-water interface.

Study Area Depth Cold-seep Type Methods 3¢/l Predominant s pecies

Kaminski (1988) Gulf of Mexico, Louisiana 530685 m ~ Total No Textularia wiesneri, Trochammina
Continental Slope assemblages glabra
Total Uvigerina peregrina, Cassidulina

Jones (1993) North Sea 162172 m Bacterial mats (Beggiatoa) asssmblages No laevigata, Hya/ér;;vaa?uarlihlca, Elphidium

Bulimina striata, Rutherfordoides
cornuta (biofacies)

Calyptogena colonies,

Akimoto et al. (1994) Sagami Bay, central Japan 1100 m Methane + Sulfide

>125 ym: RB No

Bolivina albatrossi, Bolivina ordinaria,
Yes Bolivina subaenariensis, Bulimina
(unstained | alazanensis Cassidulina neocarinata,
tests, >250 Gavelinopsis translucens, Trifarina
pm) bradyi, Uvigerina laevis, Uvigerina
peregrina

Bacterial mats (Beggiatoa),
216-695 m Hydrate mounds, >63 pm: RB
Bathymodiolus sp

Gulf of Mexico, Louisiana

Sen Gupta and Aharon (1994) Continental Slope

Yes
>63 um: RB, | (unstained
Ultrastructures | tests, >250
um)

Gavelinopsis translucens, Bolivina
ordinaria, Trifarina bradyi, Bolivina
albatrossi, Osangularia rugosa

Gulf of Mexico, Louisiana

Sen Gupta et al. (1997) Continental Slope

543-587 m Bacterial mats (Beggiatoa)

Globobumimina pacifica,
Calyot " Yes (stained Chilolostomella ovoidea, Bolivina
Rathbum et al. (2000) Northern Californian margin| ~ 500-525 m ayptogena paciiica >150 ym: RB and subargentea, Buliminella tenuata,
colonies, BWO = 30-40 uM . )
unstained) | Loxostomum pseudobeyrichi, Uvigerina
peregrina, Nonionella globosa

Monterey Bay, central Bacterial mats (Beggiatoa) >63 pm: RB, Cassidulina delicata, Epistominella
Bernhard et al. (2001) California mlar in 906-1003 m el Ultrastructures No pacifica, Fursenkoina rotundata,
9 andclams >75 ym: ATP Spiroplectammina biformis
Bacterial mats and Uvigerina peregrina, Bulimina
Rathburn et al. (2003) Meonterey Bay, central | g6 1009 1y | Cafyptogena clams, BWO =| 150 um:RB | Yes mexicana, Epistominella pacifica,
California margin 156178 uM Globobulimina pacifica, Gyroidina
v altiformis
Hydrate Ridge, Cascadia Carbonate crusts, bacterial
Torres et al. (2003) convergent margin off 590-780 m NGl >125 pm: RB Yes Uvigerina peregrina
Oregon mats and clams
Hydrate Ridge, Cascadia 0
>63 pm: RB Uvigerina peregrina, Cibicidoides
Hill et al. (2004) conver%e[r;(grs:rgm off Not presented Bacterial mats and clams and dead Yes mckannai, Globo bulimina auriculata
Hydrate Ridge, Cascadia Uvigerina peregrina, Epistominella
Heinz et al. (2005) convergent margin off 785787 m Bacterial mats and clams | >63 um: RB No 'gerina peregring, £p
Oregon exigua
Northern Norwegian Pogonophoran tubeworm
Mackensen et al. (2006) continental margin, Hakon 1260-1281 m Sclerolinum contortum, >63 pm: RB Yes Fontlfona' WUCE/,efS;O;"f/, Cass'/du/ma
Mosby Mud Volcano bacterial mats neoteretis, Lassidulina renfiorme

Cibicides wuellerstorfi, Planulina
arimin , A de lobulosus,
Patellina corrugata, Laminononion
tumidum, Cornuspira involvens,
Cornuspira foliacea, Spirillina vivipira,
Calcituba polymorpha, Ammoscalaria
tenuimargo, Deuterammina rotaliformis,
Veleroninoides jeffreysii

Vestimentiferan tubeworm
562-2918 m Escarpia laminata and No No
Lamellibrachia luymesi

Gulf of Mexico, Louisiana

Sen Gupta et al. (2007) Continental Slope
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Table 2. Major works dealing with foraminiferal ecology and biogeochemistry in recent cold
seeps. “ Methods” column indicates the investigated size fraction and the method used to
identify living foraminifera. In some studies, total assemblages (living + dead) were
investigated. * RB” means Rose-Bengal staining.

3. Study area

3.1 Hydrological settings
The first hundreds meters of saline water that spread in Sagami Bay are mainly derived from
Kuroshio Current (Salinity = ~34.70). Deeper, short-time intermediate intrusion of low salinity
water (LSW) into the bay occurs at about 500-m isobath. The LSW is related to the low-salinity
Intermediate Oyashio Water (IOW, salinity < 34.20, high dissolved oxygen concentration >3.5
ml/I") (Yang et al. 1993; Senjyu et al., 1998; Zhang and Nozaki, 1998). This intruding water is
separated from the offshore North Pacific Intermediate Water by the current zone of the
Kuroshio (Yang et al. 1993; Senjyu et al., 1998; Zhang et Nozaki, 1998). Below 1000 m, the
Pacific Deep Water (PDW) characterized by higher salinity (>34.40) fills the basin.

\ .
528-mc16,

524-med, |
ot Cabory Arga S

Fig. 1 Study area, bathymetry and geographical position of the cold-seep area off
Hatsushima Island (Sagami Bay, Central Japan). In the bottom-right-corner map, grey
areas represent different Calyptogena clam fields (modified from Ogawa et al., 1999).
Both cores 524-mc4 and 528-mc16, studied in this report, are plotted with open circles.
The filled circle represents the reference station. The bathymetric map of Sagami Bay
was kindly provided by H. Nomaki.

3.2 Primary production and exported organic matter

A seasonal survey of surface water productivity was performed in the central Sagami Bay over
the permanent benthic station SB (35°00° N, 139°22.5" E) (Kanda et al., 2003). This work focused
on a sampling period between December 1996 and August 1998. It revealed a strong
inter-annual variability of primary production, which may be related to the change of Kuroshio
surface current intensity into the bay. When nutrients are available, a serial of independent
bloom events take place from February to May. Integrated chlorophyll maxima of about 70
mg-Chl.m? for the 50-meters-thick surface water are recorded in April-May (Kanda et al., 2003).
The earlier bloom event (February) is mainly characterized by diatom species including
Thalassiosira spp., Coscinodiscus spp., Chaetoceros spp., Rhizosolenia spp. and Skeletonema
spp. (Kanda et al., 2003). In boreal spring (May), a bloom of dinoflagellates (Ceratium furca) is
recorded (Kanda et al., 2003). Kitazato et al. (2000) assume the existence of a fall bloom
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occurring in October-November. Finally, Sagami Bay may be considered as a site of very high
primary production with values ranging from 360 to 2100 mg-C.m*.day (Kitazato et al., 2000).

3.3 Exported organic matter

The relationship between pelagic production and benthic response has been documented in
several studies at about 1400 m depth (Kitazato and Ohga, 1995; Ohga and Kitazato, 1997;
Shimanaga and Shirayama, 2000; Kitazato et al, 2000). The benthic faunas (bacteria,
foraminifera and metazoan meiobenthos) respond more or less clearly to phytodetritus deposits
during spring bloom periods. Foraminifera are more reactive than bacteria and metazoan
meiofauna. In those studies, high Chloroplastic Pigment Equivalents (CPE) concentration in the
sediment and centimetric greenish gray fluffy layer were recorded at the sediment-water
interface between February and June. However, lateral advection may be an important processes
inducing consistent input of organic matter to the deeper basin (Noriki et al., 1997; Shimanaga
and Shirayama, 2000, Nakatsuka et al., 2003). For instance, Nakatsuka et al. (2003) observed
important concentration of Chl-a in a benthic nepheloid layer during summer. It indicates a
putative rebound of phytodetritus from the seafloor across slope after spring bloom events.
This resuspension may be related to tidal currents, and would explain high organic matter
accumulation at the sediment-water interface in the deeper part of the basin. Finally, high
sedimentation and important burial of organic carbon sustain cold seepage activities in the edge
of Sagami Bay.

4. Materials and methods

During the cruise NT06-04 aboard R/V Natsushima, several sediment cores were collected with
the ROV Hyper-Dolphin off Hatsushima Island in the well-documented cold-seep area (Fig. 2;
Table 3).

4.1 Foraminiferal sampling

For foraminiferal study, two cores were collected with MBARI Plexiglas tube (internal diameter =
7.0 cm, surface area = 38.5 cm?). The first core 524-mc4 (35°-00.092'N; 139°-13.513" E, 1174
m) was collected the 13" of March 2006 at 11Th20’ AM in the South Colony Area (Dive #524)
(Figs. T and 3a; Table 3). The sediment core was 18 cm long. The sediment was brownish silty
sand down to 12 cm depth. Silty sand was observed below. The sediment was generally made of
interleaved coarse sand/shell sand, including living polychaetes and small sized bivalves. The
second core 528-mc16 (35°-00.122" N; 139°-13.536’ E, 1188 m) was collected the 15™ of March
2006 at 11h06’ (Dive #528) (Fig. 1 and 3b; Table 3). This core was collected ~100 meters away
from the first core in a non-seep environment. The core was 17 cm long. The sediment was
brownish for the topmost 0-3 cm interval and included blackish spots between 3 and 13 cm
depth. Olive gray silt dominated in the 13-16 cm depth interval. Pumice was observed at 16-17
cm. Living polychaetes were present.

Core Dive No. Date Time Locality Lat. Long. Depth (m)
524-mc4 524 |03127006| 1100 | CPlosenafield thel sy oy 130013 5138|1174
South Colony Area
528-mcl6 508 | o3nsmoos| 1106 | Nowsepara ~100m | a5y )00 | 130013 5368|1188
away from 524-mc4

Table 3. Location of both cores 524-mc4 and 528-mc16 used for foraminiferal investigation

Aboard ship, the sediments were vertically subsampled at 0.5 cm intervals down to 5 cm, and 1
cm intervals from 5 to 10 cm depth. Each of these layers was preserved in a solution of 4%
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buffered formalin (diluting 37% formaldehyde solution by a factor of 10 using filtered seawater).
As far as the sediment surface of core 524-mc4 was strongly oblique (Fig. 3a), a rough surface
layer of about T-cm thick was firstly sampled (* homogenization sample” ). In the laboratory,
samples were washed and sieved with a nested 32 um mesh sieve. Sieved sediments were
stained with a solution of Rose-Bengal stained water (1g/L) for 1 day. Then, sediments were
wet-sieved again and dried in an oven (~50°C). All >32 ym fraction samples were split into
manageable volumes for examination using a modified microsplitter. For this preliminary study,
we investigated the 0-0.5 cm interval of both cores. We also inspected the homogenization
sample from core 524-mc4. The stained and fossil benthic foraminifera from the >32 um size
fraction were picked from dry sample, sorted on Plummer slides, and identified at a species level
(when possible).

Fig. 3a Cores 524-mc4 (a) and 528-mc16 (b) collected off Hatsushima. Core 524-mc4 was
sampled in a clam field (The South Colony Area). Core 528-mc16 was collected in a
non-seep environment with putatively normal sediment.

4.2 Geochemical analyses

At both sites, pH and dissolved oxygen were measured from the sediment-water interface
downcore into the sediment. Those measurements were performed onboard on two MBARI
cores (524-mcbh and 528-mc15) collected with the ROV Hyper-Dolphin. Both cores are very
close (less than 1 meter) to cores 524-mc4 and 528-mc16. Dissolved oxygen (DO) was
measured with microelectrode (Unisense A/S, Aarhus, Denmark) calibrated with Winkler method.
The DO measurements began just after the recovery of sediment cores on deck. In core
524-mc5 (the South Colony area), DO was measured every 500 um from 5 mm above the
sediment-water interface to 34.5 mm depth downcore. In core 524-mc15 (the non-seep area),
DO was measured every 500 ym from 12 mm above the sediment-water interface to 20.5-mm
depth downcore. pH was measured with IQ200 pH-meter (IQ Scientific Instruments Inc., San
Diego, CA, USA) from the sediment-water interface downcore with a resolution of one
measurement every 1 cm. Other environmental data (bottom water temperature and salinity, ~2
m above the sea-floor) were measured with CTD attached on the upper part the ROV
Hyper-Dolphin (Table 4)

Dive No. Temperature CC) Salinity Depth (m)

524 2.78 34.46 1173
528 2.59 34.49 1186

Table 4. CTD measurements at both study areas

5. Results and Discussion
5.1 Oxygenation and pH
Measurements of bottom water oxygenation at both sites reveal surprisingly high values. With
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an oxygenation of 191+6 umol/I (calculated for the 5 mm of bottom water overlying the
sediment-water interface), oxygen content at the non-seep site is lower compared to the South
Colony Area (317+5 umol/l) (Fig. 4). As far as bottom water oxygenation at Calyptogena site
(measured with in situ methods) are supposed to be very low (~50 pmol/Il, personal
communication, Oguri K.), we think that our measurements of bottom water oxygenation are
unreliable. Erroneous values are probably related to logistical problems (timing lag between core
recovery and oxygen measurements aboard ship or contamination by well-oxygenated water).

In terms of pH, our measurements may be also corrupted by above-mentioned logistical
problems. If we consider that the effect of putative logistical was minor on pore water chemistry,
we can try to interpret with utmost cares our data. In the South Colony Area, pH is relatively
constant along the sediment core with a mean value of 7.71 £0.04 (n = 10). Rathburn et al.
(2003) observed a sharp increase of pH (and alkalinity) below the sediment-water interface in
clam fields where bacterially-mediated methane oxidation (and related sulfate reduction) is
effective. Conversely, our pH observations in March 2006 plead for a lack of methane oxidation
in the upper part of the sediment, and perhaps the absence of rising-up methane-rich fluid at
our site. In the non-seep area, pH increases more or less gradually with sediment depth, from a
lower value of 7.45 at the sediment-water interface to 7.72 at 10.5 cm depth. The mean value is
only 7.65 £0.10 (n = 12). Identical observations were realized by Rathburn et al. (2003) in
non-seep environments close to bacterial mat and clam fields.

Oxygen concentration (umol/l)

~—— Dive #524, Clam field

Dive #528, Non-seep

Depth in the sediment (mm)

w0 % | -»- Dive #524

100 00| | - Dive #528

Fig. 4 Oxygen concentration and pH in the sediment at both sites (* The South Colony Area”
with clam field and the non-seep site).

R, O R *; ;
‘!5* ‘w

Jﬁ. ? I Jﬁ?}_

Fig. ba-c Sieve residues (>32 pm, 0-0.5 cm interval, split 2) for both cores 528-mc16 (a)
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and 524-mc4 (b). Similar magnification (x25) was used for both photographs c.
Photograph of glauconitic inner moulds of planktonic foraminifera picked in core 524-mc4
(magnification x35).

5.2 Live and dead foraminifera

5.3.1 Foraminiferal assemblage in the non-seep area

The investigation of the 0-0.5 cm interval (split 2) has revealed very interesting features. The
live (Rose-Bengal stained) foraminiferal fauna is poorly diverse (only 12 taxa) and presents
relatively low density (561 individuals/50cc) (Table 5). There is no living calcareous species. Only
a mixture of agglutinated and membranous taxa composes the living fauna. Recurvoides
contortus is the major species (44.7%) (Plate 1). Cribrostomoides sp.1 and Recurvoidella
parkerae are other dominant taxa (10.7% and 16.5%, respectively) (Plates 1 and 2). There are
also very fragile membranous foraminifera (named taxon sp.1, 12.6%). As far as the samples
were dried, the preservation of this soft-shelled taxon is not really satisfying, and its
identification was problematic. It is impossible to detect aperture(s) and inner structure(s).
However, individuals are characterized by flat transparent membranes where pinkish discoid
protoplasm is clearly visible.

Following the observations by Akimoto et al. (1994), we would expect to find living (and dead)
faunas enriched with Bulimina aculeata and Chilostomella ovoidea. Both taxa were recorded as
thriving preferentially in non-seep fine sediments close to vesicomyid colonies, off Hatsushima
(Akimoto et al., 1994). Surprisingly, we have not found these species in our non-seep area.
Furthermore, the absolute lack of living calcareous individuals is questionable. Heinz et al. (2005)
have already recorded such agglutinated community at a non-seep station from Hydrate Ridge
(rich in ?Spiroplectammina biformis). They suggested that such fauna could be related to diffuse
and cryptic methane seepage in the non-seep environs. In our study area, the exclusive
occurrence of agglutinated and membranous taxa may be related to the unfavorable
geochemical conditions prevailing at this site. Low pH values (7.45-7.60) in the first cm of
sediment may indicate indeed relatively corrosive pore water that may preclude calcification
processes. In all cases, only agglutinated taxa are obviously able to thrive in the topmost
sediment of this non-seep environment. Low diversity, low density and strong dominance of
some species (Recurvoides contortus and Recurvoidella parkerae) may suggest a
non-equilibrium fauna surviving in stressing conditions (Alve, 1999). Another explanation for the
absence of calcitic species in the 0-0.5 cm interval may be that calcareous taxa are only present
in the deeper sediment layers of the sediment and not in the topmost part of the core. Rathburn
et al. (2003) have already described erratic vertical distribution of calcareous living foraminifera
in seep area, with many species presenting deep infaunal microhabitat. For instance, Tsuchiya M.
has found Chilostomella ovoidea related DNA in the topmost first cm of sediment from our
non-seep area (unpublished data), suggesting the presence of calcitic taxa.

Dead fauna is also really intriguing (Table. 5). Once again, we did not find any calcareous
foraminifera. The absence of calcareous taxa suggests once again the impact of acidic
conditions prevailing in the topmost sediment. 99% of dead assemblage is composed of
agglutinated species. Recurvoidella parkerae is the predominant taxon (24.3%), followed by
Ammoglobigerina globigeriniformis and Textularia kattegatensis (Plates 1 and 2). The density of
dead fauna (364 individuals/50cc) is lower than the living one, what suggests the importance of
taphonomic loss affecting the agglutinated foraminiferal group.

5.3.2 Foraminiferal assemblage at the South Colony Area
Sieve residues (>32 um) revealed coarse sediment (Fig. 5b). Many angular minerals belonging to
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sand size class are detectable. We have recorded only few biogenic remains, only rare diatom
frustules. Noticeably, glauconitic inner moulds of planktonic foraminifera are also present (Fig.
5c, Plate 2). Glauconite is an autigenic mineral generally formed in reducing conditions prevailing
in outer-shelf and upper-slope sediment. Yamaoka et al. (1999) reported dense clouds of
suspended particles at benthic boundary layer of the “ Real-time Deep-sea floor Observatory”
very close to our both study areas. They suggested the occurrence of strong bottom currents,
really active in spring season. Therefore, the upper sediment from the South Colony Area may
be composed by sandy material reworked by putative hydrosedimentary downslope transport
(nepheloid bottom layers).

Core 528-mc16, Dive #528 Living (Rose-Bengal stained) fauna Dead fauna
Absolute density (split 1/2) % Absolute density (split 1/2) %
Agglutinated sp ecies
Indet 3 43
Agglutinated taxon sp.1 2 19
Adercotryma sp. 1 1.4
Ammodiscus sp. 1 1.0
Ammoglobigerina globigeriniformis 3 2.9 7 10.0
Cribrostomoides sp.1 11 10.7 3 4.3
Cribrostomoides sp.2 3 29
Crisbrostomoides scitulus 4 3.9
Eggerella spp 2 1.9 4 57
Glomospira sp. 1 1.4
Haplophragmoides bradyi 2 29
Lepidodeuterammina_sp 1 1.4
Lepidoparatrochammina sp 4 5.7
Lepidoparatrochammina charlottensis 1 1.4
Recurvoidella parkerae 17 16.5 17 243
Recurvoides sp 1 1.4
Recurvoides contortus 46 447 8 114
Reophax cf. dentaliniformis 3 4.3
Reophax cf. scorpiurus 1 1.0
?Textularia sp. 1 1.4
Textularia kattegatensis 8 114
Trochammina pacifica 5 7.1
Membranous sp ecies
Taxon sp.1 13 | 126
Bathysiphon sp. fragment 1
Total 103 100 70 100
Taxa number 12 16

Table 5. Census data for live (Rose-Bengal stained) and dead foraminifera in the 0-0.5
cm interval (split 12).

The investigation of the 0-0.5 cm interval (split }2) has revealed only 3 dead foraminiferal
invididuals (2 Ammoglobigerina globigeriniformis + 1 ?Marginulina sp.) (Plate 1). No living
(Rose-Bengale stained) foraminifera were found. The inspection of “ homogenization sample”
(split 1/32) revealed no foraminifera. Moreover, we did not find Bulimina striata and
Rutherfordoides cornuta which were described as abundant in Calyptogena colonies and related
cold methane- and sulfide-rich seepage off Hatsushima (Akimoto et al., 1994). Now again, it is
very difficult to explain the absence of benthic foraminifera in the upper sediment. The absence
of living and dead fauna may be related to a catastrophic benthic storm related to
hydrosedimentary processes. The coarse sediment may also suggest active winnowing (1) by
strong bottom currents or (2) by strong vertical seepage from the deeper sediment.

6. Summary
This preliminary investigation of the upper sediment from both sites (a clam field and a
non-seep area) off Hatsushima revealed different biotopes and a strong contrast concerning
foraminiferal assemblages.
(T The core collected in the South Colony Area is characterized by coarse
sediment (predominantly sand-size class) with some glauconitic inner moulds of
planktonic foraminifera. It may be related (1) to the deposition of reworked material
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coming from shallower depth, (2) active winnowing by strong bottom currents, (3) active
winnowing by vertical seepage from the deeper sediment.
(2) The foraminiferal assemblage from the non-seep area is characterized by
agglutinated taxa. Living fauna is poorly diverse and presents low standing stock. This
may suggest unfavorable conditions prevailing at this site. The presence of acidic pore
water (7.45-7.60) in the topmost sediment may explain the absence of calcareous
species.
(3) No living foraminifera and only few dead foraminifera were found in the
uppermost sediment from the Calyptogena site. Such a foraminiferal desert may echo a
recent benthic storm related to complex hydrosedimentary processes prevailing at this
place.
Finally, a strong spatial variability is recorded between both sites. However, the absence of
replicates for both zones and the only investigation of the 0-0.5 cm interval for benthic
foraminifera make it very hard to establish firm conclusions from our foraminiferal and
geochemical data. Further investigations are required to enlighten the fascinating environmental
variability recorded in the cold-seep areas off Hatsushima.
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(A, B) Membranous taxon sp. 1, (C) Textularia katfegatensis Hoglund, (D, E) L . (F,

epidodeuterammine sp. (
G, H, 1, J, K, L) Recurvoidelia parkerse Uchio (different growth stages), (M, N, O, P, Q) Trochammi
pacifica Cushman (different growth stages)

Plate 1. Main foraminiferal species (living and dead) found in non-seep areas
Plate 2. Main foraminiferal species (living and dead) found in non-seep areas
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By 15"/Jan/2010, 6240 batches of the measurements (56160 profiles in total) of the two

dimensional O, profiles will be obtained. The whole system and the cable are recovered at

NT10-01 cruise scheduled on Jan/2010. After the recovery, the following studies shall be

carried out.

(1) Calculations of “ O, images” and the corresponding grayscale profile images.

(2) Using with the data, both short and long time fluctuations of O, distributions (time-series
changes in O, penetration depth, O, uptakes, biological activities and so on) at SWI are
investigated to compare with the data from reference O, sensor, horizontal current speed,
tide and transmission obtaining at Hatsushima station. As well, oceanographic data obtained
by other studies (eg, satellite data) will be attempted to compare the long term O,
fluctuations at SWI.

(3) Technical improvements: Monitoring of voltage and electric current at Hatsushima land

station to check that the optode system is functional. Check the equipments and the modules. If

any defections or troubles may occur, repair and improve the points.

Future studies for cruise NT09-06 (Florence ,Nunes Jorge, Fujiwara, Kawato, Miyazaki,
Nagahori, Shinozaki)

During this cruise, bones with biological assemblages, sediments, water and plankton
samples were collected around the carcasses of 2 sperm-whales at different stage of
their degradation at a depth of 925 meters. This gave us the opportunity to evaluate
and compare colonization and succession events occurring after dead whales sink on
the ocean floor. The first whale (called “* Sagami” ) was implanted in April 2005 and was
49 months old during the cruise. The second whale (called “ Satomi” ) was implanted in
December 2008, and was 5 months old.

Both carcasses were implanted about 100 meters apart, which would potentially
allow the populations colonizing the older carcass to be a source of colonist larvae for
the new carcass. We already observed a succession of species on the old carcass since
its implantation. For example, in the polychaete Osedax, 8 species successively
colonized the bones. Was that succession due to different physiological ability of the
different Osedax species and their bacterial symbionts to colonize bones at different
degradation stages? Or is the observed succession due to different dispersal strategies
(the species with the highest dispersal potential arrive first)? With the implantation of a
new carcass, close to the oldest one, we will be able to answer such questions. If the
early colonists found on the new carcass are similar to the ones that were found at a
similar degradation stage on the old carcass, the succession is probably best explained
by the existence of strict physiological requirement for each species. On the contrary, if
the species found on the new carcass are similar to the colonist found on the old
carcass at the same moment while both carcass are at very different degradation
stages, then the proximity of a source population would have favored the colonization
of the new whale, whatever the species. In that case, dispersal abilities probably play a
strong role in determining colonization succession. We will now use a barcoding analysis
to compare the colonization patterns of both carcasses, mostly on the Osedax model.
Bacterial symbionts will also be identified in order to better understand the metabolic
potential of each species. Correlations between bacterial symbionts, invertebrate hosts,
and bone degradation stages may help us understand the evolutionary mechanisms of
symbioses associated with sunken whale carcasses.

Some of the collected Osedax specimens have been kept alive, and development will
be studied in the laboratory. Specifically, temperature and pressure tolerance of the
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embryonic and larval stages will be assessed in order to understand potential for
colonization of these species. Symbiont acquisition during development will also be
investigated.

Other environmental data (sulphide concentrations in sediments, microbial
communities in sediments, infaunal sediment communities, planktonic larvae around
carcasses- ) were also assessed and will be compared with data previously obtained for
the older carcass.
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Notice on Using

This cruise report is a preliminary documentation as of the end of cruise.

This report is not necessarily corrected even if there is any inaccurate description (i.e. taxonomic
classifications). This report is subject to be revised without notice. Some data on this report may
be raw or unprocessed. If you are going to use or refer the data on this report, it is recommended
to ask the Chief Scientist for latest status.

Users of information on this report are requested to submit Publication Report to JAMSTEC.

http://www.godac.jamstec.go.jp/darwin/explain/1/e#report
E-mail: submit-rv-cruise@jamstec.go.jp
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Appendix

l. List of samples

I-1. Mega fauna
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Dive #973 MBARI 2 (Red/Blue) Dive #973 MT2 (Green)

Dive #978 MBARI 3 (Blue) Dive #979 MBARI 1 (Blue/Red)



Dive #979 MBARI 2 (Gree/Blue) Dive #981 MBARI 1 (Blue)

Dive #984 MBARI 2 (Blue/Red) Dive #984 MBARI 3 (Green/Blue)



Dive #984 MBARI 1 (Red)



Il. Payload list & photo
Dive 973 (NT09-06) 2009 April 25t a.m.

April 25th 2009 (a.m.) Payload List verification of quantity
ROV Hyper Dolphin (1) ADCP(Acoustic Doppler Current Profiler) 1
Dive #973 (2) MT-type core sampler 2
(3) MBARI-type core sampler 3
(4) Optode(Oguri's DO detector) 1
(5) Suction sampler system (Slurp Gun) 1

Dive 974 (NT09-06) 2009 April 25t a.m.

April 25th 2009 (p.m.) Payload List verification of quantity

ROV Hyper Dolphin (1) MT-type core sampler 2
Dive #974 (2) MBARI-type core sampler 3

(3) Optode(Oguri's DO detector) 1

(4) Suction sampler system (Slurp Gun) 1

(5) Scoop sampler 1

(6) Flower pot- type Markers 1

(7) Sample Box 1




Dive 975 (NT09-06) 2009 April 26th a.m.

April 26th 2009 (a.m.) Payload List verification of quantity
ROV Hyper Dolphin (1) In situ plankton sampler 1
Dive #975 (2) Optode(Oguri's DO detector) 1
(3) Suction sampler system (Slurp Gun) 1
Dive 976 (NT09-06) 2009 April 27t a.m.

April 27th 2009 (a.m.) Payload List verification of quantity

ROV Hyper Dolphin (1) In situ gamete sampler 1
Dive #976 (2) Suction sampler system (Slurp Gun) 1

(3) Scoop sampler 1

(4) Sample box (small size syntactic box) 1

(5) Optode(Oguri's DO detector) 1

(6) MT-type core sampler (two hole) 2

(7) MBARI-type core sampler 2

(8) Flower pot- type Markers 1




Dive 977 (NT09-06) 2009 April 27t p.m.

April 27th 2009 (p.m.) Payload List verification of quantity

ROV Hyper Dolphin (1) In situ box for growth rate estimation 1
Dive #977 (2) Suction sampler system (Slurp Gun) 1

(3) Scoop sampler 1

(4) Sample box (big size syntactic box) 1

(5) Optode(Oguri's DO detector) 1

(6) MBARI-type core sampler 3

(7) Niskin Bottle 2

Dive 978 (NT09-06) 2009 April 28 a.m.

April 28th 2009 (a.m.) Payload List verification of quantity
ROV Hyper Dolphin (1) In situ dying system 1
Dive #978 (2) Suction sampler system (Slurp Gun) 1
(3) Scoop sampler 1
(4) Optode(Oguri's DO detector) 1
(5) Sample box (small size syntactic box) 1
(6) MBARI-type core sampler 3




Dive 979 (NT09-06) 2009 April 28" p.m.

April 28th 2009 (p.m.) Payload List verification of quantity

ROV Hyper Dolphin (1) In situ gamete sampler 1
Dive #979 (2) Suction sampler system (Slurp Gun) 1

(3) Scoop sampler 1

(4) Optode(Oguri's DO detector) 1

(5) Sample box (small size syntactic box) 1

(6) MBARI-type core sampler 3

Dive 981 (NT09-06) 2009 April 29t a.m.

April 29th 2009 (a.m.) Payload List verification of quantity

ROV Hyper Dolphin (1) In situ box for growth rate estimation 1
Dive #981 (2) Suction sampler system (Slurp Gun) 1

(3) Scoop sampler 1
(4) Optode(Oguri's DO detector) 1
(5) Sample box (small size syntactic box) 1
(6) MBARI-type core sampler 3
1

* Recovery system of plankton sampler




Dive 982 (NT09-06)

2009 April 29t p.m.

April 29th 2009 (p.m.) Payload List verification of quantity

ROV Hyper Dolphin (1) Suction sampler system (Slurp Gun) 1
Dive #982 (2) Scoop sampler 1

(3) Optode(Oguri's DO detector) 1

(4) Sample box (small size syntactic box) 1

(5) MBARI-type core sampler 2

(6) MT-type core sampler 1

(7) Thermometer (small size) 2

Dive 983 (NT09-06) 2009 April 30t a.m.

i
1

'l'\ln

Lander system
April 30th 2009 (a.m.) Payload List verification of quantity
ROV Hyper Dolphin (1) Lander system 1
Dive #983 (2) Suction sampler system (Slurp Gun) 1
(3) Optode(Oguri's DO detector) 1




Dive 984 (NT09-06) 2009 April 30* p.m.

April 30th 2009 (p.m.) Payload List verification of quantity

ROV Hyper Dolphin (1) In situ box for growth rate estimation 1
Dive #984 (2) Suction sampler system (Slurp Gun) 1

(3) Scoop sampler 1

(4) Optode(Oguri's DO detector) 1

(5) Sample box (small size syntactic box) 1

(6) MBARI-type core sampler 3

(7) Niskin Bottle 1

Dive 985 (NT09-06) 2009 May 1st

May 1st 2009 Payload List verification of quantity
ROV Hyper Dolphin (1) In situ gamete sampler
Dive #985 (2) Suction sampler system (Slurp Gun)

(3) Scoop sampler

(4) Optode(Oguri's DO detector)

(5) Sample box (small size syntactic box)
(6) MBARI-type core sampler

—_ W e e e e e

(7) Flower pot- type Markers




Dive 986 (NT09-06) 2009 May 2nd

May 2nd 2009 Payload List verification of quantity

ROV Hyper Dolphin (1) In situ gamete sampler 1
Dive #986 (2) Suction sampler system (Slurp Gun) 1

(3) Scoop sampler 1

(4) Optode(Oguri's DO detector) 1

(5) Sample box (small size syntactic box) 1

(6) MBARI-type core sampler 3

(7) Flower pot- type Markers 1

Dive 987 (NT09-06) 2009 May 4tha.m.

May 4th 2009 (a.m.) Payload List verification of quantity
ROV Hyper Dolphin (1) In situ gamete sampler 1
Dive #987 (2) Suction sampler system (Slurp Gun) 1
(3) Scoop sampler 1
(4) Optode(Oguri's DO detector) 1
(5) Sample box (small size syntactic box) 1
(6) MBARI-type core sampler 2
(7) Recovery system for ADCP 1




Dive 988 (NT09-06)

2009 May 4" p.m.

May 4th 2009 (p.m.)

Payload List

verification of quantity

ROV Hyper Dolphin
Dive #988

(1) Sample box (small x 2, large x 1)

(2) Niskin bottle

(3) MBARI-type core sampler

(4) blank MBARI-type core sampler

(5) Suction sampler system with multi canister
(6) Suction sampler system (Slurp Gun)

(7) Scoop sampler

(8) pig bone

(9) Optode(Oguri's DO detector)

[SSIE S RNON)

—_

—_ =

Dive 989 (NT09-06)

2009 May 5t a.m.

May 5th 2009 (a.m.) Payload List verification of quantity
ROV Hyper Dolphin (1) Sample box (small x 2, large x 1)
Dive #989 (2) Niskin bottle

(3) MBARI-type core sampler

(4) blank MBARI-type core sampler

(5) Sterile core smpler

(6) Suction sampler system with multi canister
(7) Suction sampler system (Slurp Gun)

(8) Scoop sampler

(9) pig bone

(10) Optode(Oguri's DO detector)

O S S




Dive 990 (NT09-06)

2009 May 5t p.m.

May 5th 2009 (p.m.)

Payload List

verification of quantity

ROV Hyper Dolphin
Dive #990

(1) In situ box for growth rate estimation
(2) Suction sampler system (Slurp Gun)
(3) Scoop sampler

(4) Optode(Oguri's DO detector)

(5) Sample box (small size syntactic box)
(6) MBARI-type core sampler

(7) pig bones

—_ = = = e

—_— W




Ill. List of Video and Still Camera

NT09-06_Leg1 Dive Video List

JAMSTEC Ryoho
Date Site Name Dive No. Camera Time (FI'C*%) Fujikura | Fujiwara | Miyazaki | Oguri | Fontanier Imai Remarks

2009.4.25 Off Hatsushima HPD#973 HDTV 10:55 | - | 10:13 DVD - - DVD DVD DVD
Cold seep site CCD 10:55 | - | 10:13 DVD -— - - - -
HPD#974 | HDTV | 1330 |- | 1530 | DVD -— -— |ovw | bvp DVD
HDTV | 15:30 | - | 1607 | DvD -— -— |bvb| DvD DVD
CcCcD 13:30 | - | 15:30 DVD - - - - -
CccD 15:30 | - | 16:07 DVD - -— -— -— -—
2009.4.26 Off Hatsushima HPD#975 HDTV 855 | - | 10:55 DVD - - DVD DVD DVD
Cold seep site HDTV 1055 | - | 11:.07 DVD - - DVD DVD DVD
ccb | 855 |- | 1055 | DVD -— — | -1 — -—
cchD | 1055 | - | 1107 | DvD -— — | -] — -—-
2009.4.27 Off Hatsushima HPD#976 HDTV 851 | - | 1051 DVD - - DVD DVD DVD
Cold seep site HDTV 10:51 | - | 12:19 DVD - - DVD DVD DVD
CcCch 851 | - | 1051 DVD - - - - -
CcCcD 1051 | - | 12:19 DVD - - -— - -—
HPD#977 HDTV 1446 | - | 16:46 DVD - - DVD DVD DVD
HDTV 16:46 | - | 16:56 DVD -— - DVD DVD DVD
CCcD 14:46 | - | 16:46 DVD - -— - -— -—
Cccb 16:46 | - | 16:56 DVD - - - - -
2009.4.28 Off Hatsushima HPD#978 HDTV 9:01 | - | 1045 DVD - - DVD DVD DVD
Cold seep site CCD 9:01 - | 10:45 DVD - -— -— -— -—
HPD#979 HDTV 13:54 | - | 1554 DVD - - DVD DVD DVD
HDTV 15:54 = 16:56 DVD -— - DVD DVD DVD
CccD 13:54 | - | 15:54 DVD - -— - - -
CccD 15:54 | - | 16:56 DVD - - - - -

2009.4.29 Off Hatsushima HPD#980 HDTV - - - -— - -— - BEEETISREL
Cold seep site CcCcD - - - - -— -— -—
Off Hatsushima HPD#981 HDTV 11:34 | - | 1334 DVD -— - DVD DVD DVD
Cold seep site HDTV 13:34 | - | 13:39 DVD -— - DVD DVD DVD
CCD 11:34 | - | 13:34 DVD - -— - -— -—
CcD 13:34 | - | 13:39 DVD - - - - -
Off Hatsushima HPD#982 HDTV 16:26 | - | 17:58 DVD - -— DVD DVD DVD
Cold seep site CCD 16:26 | — | 17:58 DVD - -— -— -— -—
2009.4.30 Off Hatsushima HPD#983 HDTV 9:00 | - | 11:00 DVD -— - DVD DVD DVD
Cold seep site HDTV 11:00 | - | 12:23 DVD - - DVD DVD DVD
CccD 9:00 | - | 11:00 DVD - - - - -
Ccch 11:00 | - | 12:23 DVD - - - - -
Off Hatsushima HPD#984 HDTV 1453 | - | 16:53 DVD - - DVD DVD DVD
Cold seep site HDTV 16:53 | — | 17:13 DVD - -— DVD DVD DVD
CCD 1453 | - | 16:53 DVD -— - - - -
CCD 16:53 | - | 17:13 DVD - - - - -
2009.5.1| Okinoyama Bank HPD#985 HDTV 9:07 | - | 11:07 DVD - -— DVD DVD DVD
HDTV 11:07 | - | 1307 DVD - - DVD DVD DVD
HDTV 13.07 | - | 1507 DVD - - DVD DVD DVD
HDTV 15:07 | - | 16:36 DVD - - DVD DVD DVD
CCD 9:07 | - | 11:07 DVD - - -
CcCcD 11:07 | - | 13:07 DVD - -— - -— -
CcCcD 13:07 | - | 15:07 DVD - - - - -
Ccch 15.07 | - | 16:36 DVD - - - - -
2009.5.2| Okinoyama Bank HPD#986 HDTV 9:08 | - | 1108 DVD - - DVD DVD DVD
HDTV 11:08 | 13:08 DVD DVD DVD DVD
HDTV 13:08 = 15:08 DVD -— - DVD DVD DVD
HDTV 15:08 | - | 17:08 DVD - -— DVD DVD DVD
Ccch 9:08 | - | 1108 DVD - - - - -
ccb 11:08 | - | 13.08 DVD - - -— - -—
CcCcD 13.08 | - | 15:08 DVD -—
CCD 15:08 | - | 17:08 DVD -— - - - -
2009.5.4 Off Hatsushima HPD#987 HDTV 8:58 | - | 10:58 DVD -— - DVD DVD -
Cold seep site HDTV 10:58 | - | 12:58 DVD - -— DVD DVD -—
HDTV 12:58 | - | 13.08 DVD - - DVD DVD -
CcCcD 858 | - | 10:58 DVD -— -— -—
CCD 10:58 = 12:58 DVD -— - - - -
CCD 12:58 | - | 13:08 DVD -— - - - -
2009.5.4 Off Hatsushima HPD#988 HDTV 16:05 | - | 18:05 DVD DVD DVD DVD DVD -
Whale bone site HDTV 1805 | - | 19:01 DVD DVD DVD | DVD DVD -—
CCcD 16:05 | - | 18:05 DVD DVD DVD - - -
CcCch 18:05 | - | 19:.01 DVD DVD DVD -— -— -—
2009.5.5 Off Hatsushima HPD#989 HDTV 8:51 - | 10:51 DVD DVD DVD DVD DVD -
Whale bone site HDTV 1051 | - | 12:19 DVD DVD DVD DVD DVD -
CCD 851 | - | 1051 DVD DVD DVD - - -
CccD 10:51 | - | 12:19 DVD DVD DVD - - -
2009.5.5 Off Hatsushima HPD#990 HDTV 17:20 | - | 19:11 DVD - - DVD DVD -
Cold seep site CCD 17:20 | - | 19:11 DVD - -— -— -— -—




IV. Shipboard log (Nakamura & Aoki)

NT09-06 Shipboard Log (Nakamura, Y.)

‘Date Dive No. Time |Comment 1

‘ HPD activity Researcher’s activity

‘ 14:00 Boading

‘ 14:00 Science meeting

\ 15:00 Dparture at JANSTEC

‘ 15:20 Science meeting

‘ ‘ 15:30 The lecture on boad for the newcomer

‘ ‘ 16:40 Konpira San

‘ 17:30 The ture on boad for the newcomer
18:00 Science meeting

Off Hatsushima Island, Sagami Bay Sheep Community

#973 8:10|landing on sea water

8:19| going into under sea water

8:55 | landing on the bottom

10:10
10:35
12:40
13:30

leaving for the surface
‘ surfacing
#974 ‘ landing on sea water

landing on the bottom

16:03 | leaving for the surface

16:35
19:30

sufacing

8:10|landing on sea water

Science meeting

8:20
9:01
11:05
11:28

going into under sea water
landing on the bottom
leaving for the surface

surfacing

delayed diving of HPD until next day by bad weather

18:00

8:10
8:20| going into under sea water

8:52‘ landing on the bottom

landing on sea water

Science meeting

12:11
12:36

‘ leaving for the surface

surfacing

14:07

14:17 | going into under sea water

landing on sea water

14:46 ‘ landing on the bottom

16:54‘ leaving for the surface

17:19 | surfacing

19:30

Science meeting

8:22 | going into under sea water

landing on the bottom

10:42
11:14

|

\ 9:02
‘ leaving for the surface
|

‘ surfacing

13:06 ‘ landing on sea water

13:16  going into under sea water

‘ 13:54 | landing on the bottom

16:55 | leaving for the surface

|
‘ 17:27 ‘ surfacing
\ 19:30

Science meeting



NT09-06 Shipboard Log (Nakamura, Y.)

Date Dive No. Time ‘Comment 1

HPD activity Researcher’s activity

29, April, 09 Off Hatsushima Island, Sagami Bay Sheep Community

# 980 8:14 landing on sea water

(Depth 7¢ 8:24 ‘going into under sea water

‘ Emergency surfacing. HPD was in trouble with the low level of oil.

‘ 9:19 ‘surfacing

'Recovered from the oil trouble
# 981 10:55 :Ianding on sea water

(Depth 858 m) 11:05 :going into under sea water
11:34 :Ianding on the bottom

13:34 ‘Ieaving for the surface
‘ 13:59 ‘surFacing
# 982 ‘ 15:37 ‘Ianding on sea water

(Depth 11779 m) 15:46 going into under sea water
16:27 landing on the bottom

17:57 ‘Ieaving for the surface
18:30 ‘surfacing

19:30 Science meeting
30, April, 09 Off Hatsushima Island, Sagami Bay Sheep Community
# 983 8:04 ‘Ianding on sea water
(Depth 1213 m) ‘ 8:17 :going into under sea water

‘ 9:00 ‘Ianding on the bottom

‘ 12:18 ‘Ieaving for the surface
12:50 ‘surfacing
# 984 14:05 landing on sea water

(Depth 1186 m) 14:16 going into under sea water
14:54 ‘Ianding on the bottom

17:09 :Ieaving for the surface
17:42 ‘surfacing

19:30 | Science meeting
1, May, 09 Okinoyama Bank Site of Sheep Community, Sagami Bay
# 985 8:10 landing on sea water
(Depth 1164 m) 8:21 going into under sea water

9:07 landing on the bottom

16:29 leaving for the surface
16:59 ‘surfacing

19:30 | Science meeting

2, May, 09 Okinoyama Bank Site of Sheep Community, Sagami Bay
# 986 8:15 landing on sea water

(Depth 1118 m) 8:25 :going into under sea water
9:06 landing on the bottom

17:04 :Ieaving for the surface
17:36 'surfacing

19:30 ‘ Science meeting

21:00 ‘ Drinking party after the successful of

missions and for the members who will

be leaving at May third
3, May, 09 Sagami Bay to Misaki port
the day for the maintenance of HPD and the shift of the members

13:00 Science meeting about future works
14:00 | Lab cleaning
‘ 16:00 | Group photos

‘ 17:00 Because of bad weather, the shif of members were cancelled.




NT09-06 Shipboard Log (Nakamura, Y.)

Date Dive No. Time Comment 1
‘ HPD activity ‘ Researcher’s activity
4, May, 09 Misaki port to Sagami Bay
‘ 5:30 The shift of the members
‘ 6:00 Science meeting for new members

Off Hatsushima Island, Sagami Bay Sheep Community

# 987 ‘ 8:10 landing on sea water
(Depth 860 m)

‘ 8:20 going into under sea water H
‘ 8:59 landing on the bottom H
|

13:03 leaving for the surface H

‘ 13:30 surfacing
NE Off Hatsushima Island, whale fall site, Sagami Bay

# 988 15:26 landing on sea water
(Depth 929 m)

15:35 going into under sea water

|
|
‘ 16:06 landing on the bottom
|
|
|

18:59 leaving for the surface

19:26 surfacing H
20:30 Science meeting

5 May, 09 NE Off Hatsushima Island, whale fall site, Sagami Bay
# 989 ‘ 8:07 landing on sea water

8:16 going into under sea water H
8:52 landing on the bottom H

10:45 Latitude 35°05.007 N
Longitude 139°13.071 E

12:15 leaving for the surface H

Sampling of surface layer seewater

‘ 12:42 surfacing

HPD was in trouble with the
communication across the wire.

16:00 Recovered from the trouble H

13:30 Meeting about the trouble

# 990 16:27 landing on sea water H

17:20 landing on the bottom H

|
|
‘ 16:36 going into under sea water H
|
|

19:08 leaving for the surface H

‘ 19:42 surfacing
6, May, 09 Sagami Bay to JAMSTEC
‘ 8:00 NATSUSHIMA was docked at the port of JAMSTEC.
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