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The study of analysis and modeling of distribution and eco-dynamics of marine plankton
community in the Oyashio and Kuroshio-Oyashio Transition waters
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Abstract
The biodiversity of copepod community represented significant geographical changes in the western North Pacific Ocean. The highest
biodiversity was appeared in the offshore water of the Tohoku region. However it was low in the central North Pacific. The change of the
biodiversity was considered to relate the oceanographic environment. The biodiversity of copepod also represented the Latitudinal changes.
The species level analysis also suggested the distribution of the dominant copepod such as Paracalanus parvus also related to the advection of
the Kuroshio current. Our prototype numerical model including the functions such as life cycle could simulate the geographical change of the

zooplankton community.
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HEBLUETICEOLHEE2 X DFEMIZHS ML, BRE
EOMRIZDWTHEOREZH~NS, I5ITEEIZfTbN
FEEHET A2 EIcE ST, Bl - B ITEICBET
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PIFEd B0, AVRBEELTHA A LEERREEZEE
TAHZEIZLD, BEMBERTHOA 7B e /T
H1RICETINORFEEZIT.

3. BRLER

W BEIRTROBM TS 2 N T =4, iR &R

TAHEZETHWM TS b AT DWTH L~ TREMED
Bt D, BT EOMBEAEIHRIC L > TRER
FEFRPR SN B S ERAE AR (e sk 30 FE~45 B,
FEAR 140 FE—~SHE 165 ) O THEMERIL, ZEM TR
< 0L LB LU0, HATFIC->TRAL &
BE 180 EELABE T 20 fiskii &7z o 7= (K 1) . =i oL
OB R T < B R OBKES U UIEHER
T 5. fEo TZOKE TIIEMREFMEREN KRS NS
TECEE L THEMAMNS s LHElIENE. —H,
FEBUEDI LB L T A TR 160 BEELIE T, Jbf 40 B
IR Tl p R R % < . Db T3 72 <7z S M
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Abstract

We investigated the mesoscale eddies in detail from the view point of eddy-eddy interaction. This is
because eddy-eddy interactions are scarcely observed in the ocean and are still open question. In particular
in this study, we investigated global distribution of mergers and splits of mesoscale eddy through analysis
of 20-year time series of satellite altimeter data distributed by AVISO. Neighbor enclosed area tracking
algorithm, which is able to detect merger and splits of mesoscale eddies, was applied to track each eddy
identified using Okubo-Weiss parameter. The frequency of mergers and splits of mesoscale eddies varied
from area to area: both mergers and splits frequently occurred in the areas of western boundary currents
and their extensions, subtropical counter currents, and Antarctic Circumpolar Current regions. In addition,
we investigated that eddy trapping process affect Chlorophyll a distribution in the North Pacific.
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WCEBEHE, BLofffsgh XIckasnirnsgdens (fF
Z 1%, Cresswell 1982; Yasuda et al., 1992; Richardson and
Tychensky 1998), ZAL 5 DOFED, WFHED T RLF —iifikse
ML R R 52D 2 EREHI L TVWS (2T,
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WA E., W onDEHNRE I TS (Sigel et al.,
2011), L2 L72adis, Oz SO A= X AR T
Dk Vo T HRIE A4 TR,

T, AL TIIHEEPHEROSO - SEEBR L
B EITY, ZhbBARESLTWVIEREH LTS
ZLEEBEME LTHEET T, S5, WEDERRICH
TLHE0 - PRORBER DAL LT, BTN EEDL
EACAL R BT DM FE P BB OMWE 7 v 2 7 1L a 47
H~DEBB LA =R ACE L TR L,
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1993~2012 .0 AVISO i i B R 22 & AV T Okubo-Weiss
T A=K EREL, VERETPEEAR AR L, AuRERE
BT, HEAE > 5000em®, FA > 4 I R OWEEE PR &
AT, R MEEGERR T L = ) X A (Inatsu 2009) 2 W T,
HEEERRBLRO A0 - SREZBR LB AT 72, £2

AR BT DM B OWE 7 0 a2 7 b a S5~
ORBRLUVA D=2 CH L TERT -0, mas
—# (Chelton et al., 2011: http://cioss. coas. cregons
tate. edu/eddies/) # JLUYMODIS-Aqua @ Ay nm 7 ¢ b
a s —& &R TIRI 2172 7=,
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HEPE P RBGR O E0F - SREER Lo 2KEMOKE, &
TR & ARSEE & b ICA0F - 2 S0 BEE A3 O HEER 23,
B - BEARETT, WEVE, @ISR, SREMHT, 7T YV
7it, MMmEERIC LS (K1 SifoRoLETR) . &5
EHOEFHE, WMEREER & EREERERER 59,175 &
58,007 TdH Y, SREFOEFIZENEN 61,154, 60,391
RE 5 iy

FATHFFECrL, SR B & &, MELEAEVOLERD
M3 ELAIIE S Z e SR TWwWD, F72, &b
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(f5l 2.4F, Griffiths and Hopfinger 1987; Yasuda and Flierl
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DA L S ORI L ITERE A A B LT,

AT, &L oROSHEI R BT 2 ERIEL
Nz, TOERO—2EL LT, AFETHEHALEZTAITY X
LR, ARG 0F (partial merger) &I SE L L
TIRAZT-ZEREZLBEND,

JERFEFEIZBN T, WRBHF7 —# (Chelton et al., 2011)
SRz o7 4 a TR EESDETHRITLIZE Z A,
WA T a7 b a WESEVIERIT, @7 v
BECHPATEAZ EARB I, b7 v 7iRE LI,
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AW TE, MWERRBEROSD - S EEZE LI-2kiE
BTV, ThoRRESTWERZ S THLMMIL, £
DOERIZOWT B Lo, &0F - 2803, MRS TEE
TOHOMRTHERLTWVWIEERALNI L, £/, TOER
ELTMOEENR—DOBERTH D I & EmE LTz,

Ei2, 50F c AERBEERIZEZ DRI OVTHERT D
T2 ORI & LT, JERFEEICEIT S Chlorophyll a 43
W S HEEE R O S W T RITHE R b &R
L7z, @P%k® Chlorophyll a #EEEOELERANKHEAY TS - 121
T LT LR, TR TR S h T a A =X
LDH G, Ty TIRES EOWESRICbRET A A =X
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HELEF AR AN MELED Chlorophyll a #fiiC 5 % % BT
DNWT, BITFIETHEH S TO AN SV T2 2 A
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Ta T, MOABHC & o TE DR C— KA E ST
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Abstract
We introduce a radiative transfer process in ocean into atmospheric radiation models. At ocean surface, part of incident
ray from atmosphere is reflected to atmosphere, residual ray is refracted in the ocean. By the Fresnel’s law, zenith
angle of refracted ray is smaller than incident angle so that we need more streams in ocean than atmosphere to solve a
radiative transfer in ocean. We use the bi-direction reflection and transmission functions [Nakajima and Tanaka, 1983].
We also increase the number of ground types, which are dependent on wavelength and improve sea-ice albedo from
fixed value to one dependent to snow depth. We need to consider several terrestrial factors affecting albedo, and

introduce bi-direction functions as ocean surface.

1. oI

HiERRBEREIIEEE RSN TVL AN, BELICX-T
ML E AT ADI AN F—EME~AKREREEEYS
ATWA, ZUEEENZET 2 BURF/N %)L (International Panel
on Climate Change; IPCC)D % 5 K5 (Fifth Assessment
Report; AR3) Tl SAEL#IC L5 TN F—ELDO KT
HEEAIN L TH 0. 1971 05 2010 FO MR TIE 90%E,
EELEOTVWAZENEWEEETHENS LN EATEH S h
{2785 7=[IPCC AR5 SPM, 2013]. 5 EJE(0 — 700 m)iZ 60%EA
O FIFE—H, KE 700m BLFIZE 30%0 T )L F—01
FRINEHEEINTVAS,

Frz, EEOHERRIEO MEH 1 0EEE /2> T leg,
Kosaka and Xie, 2013]. 20 {HACELIE, HIER2AEOEEHIE
SURIE ERMERIZH D, 2001 FLEO 10 F£EOFHEKIRIL
1961~1990 FEDEHIT LL#) 0.5°C B < Fro T, 21 it
MICA-STHEORE ERRIT 10 £H7Z 08 003°C &IFIF
BIEWICiz > TWa,. 29 L= EHIREIZ LB hiatus IREE
EIEENTHE O, RRIERZMHIA I N T WLV, Watanabe et al.
[2013] TV, 2000 £ELABE D hiatus EHARIZ L 700m LT OEFEF
TOBOBMOALDNBES>TNAIENREINE, £, B
3 HAR TN 5 ks & & 7 VAR B LLBE S I (CMIP3, CMIPS)IZH2
HaEnk 46 OFBETIVIEEFR I 2L —a VR
L&k B &, KEATDEMHETTIVIEIT 10 413 £ D hiatus 21
HTETEST, BEORIEIGEIENRRIN S OHEEMEL D
<> TWA I EMFRENE, —FH., RELHTOMKKT
FNF—NLREFETINEBERTRERETRLS, KEIAT
AETITEYCFRIENTWA Z EMREINE, ZHICk
D), hiatus IREED T O 8 2 8 > TW 2 OIIEEOBILIGE
ThHEHER TS,

TOEIT, GELECBITAEEORIIIEETHY.
SURET IVIC BT 25 O BIIIGER OB # W AR E(L D
RMibDERZ<EATHREENH S, HFEE (EEBX
CNHFI) T OBV, HiBRAH, BB, EFo=
LBlEThkdonsd, TNHOETHRFHOEREIT 02~
1.0W/m? & B 5N T A[Wild et al, 2013178, EBROHIFE

FTORBES 7 5w 27 A1 154~166 Wm? EREib5NT
B0, BEOEAZAE<HATNS, TOMOZEDRE
EiCcBTAHENGEZ D b A EEEORNREN, Z0Z
Enn, MEROBFINEZOREZN ESRAZET, &%
ETFNHEOEEHEZEDDLIENTELEEZIALND,

HREICBETSETOBE IS 7 ZADRBELEETH
B, KBHHRZETIISBEOESI ETEET 20,
HEF ORMRZEIZDVWTHEET 206 ERH 5. ETI)ME
B TRNFAZIE—a B —RNICAVWENTH
¥ . Rosati and Miyakoda [1998]0 /S5 A& Ut —3 3 JI3HK
KPR ENFRT - ESCIRBIFZTAT - W OTIT B s s e
HETHFEL TWHRRMEH S ET V(AORI/NIES/FRCGC
CGCM) > 2k [# K & W 98 7t (National Center of Atmospheric
Research; NCAR) TR % & 1/= g #£ & 7 )V Modular Ocean
ModelMOM4)/2 ETHWSENTWS, —JF, 1S fEHT m idt
EFINTIE, MEPBREEOBNMIEEZERTHNH
FEREDH SN TS [eg,Otaetal,2010], HEL > HOHEE
aEEEOR L, BLOMRE S EOHFBOYE HizRE
TAVEYRSHL-0TH 5,

AMAETE, HEBREOEEER EORKREEEZANWT
HREICEEYS 2 RGIBH ORBEZ N LS8, HEMTICAH
WENTWIHHEZEET IV EZIRL, BETORFGEZ
BICH< LT, RRBFEMOB T RN F-ZHRORHDH D
DAEEMEEZRDSE, RESEBFERERICERT HBHKO
FHlkELZR EIELIEEANET 5,

2. MERE - ik

AL, IREERRREEY L TWA RN EET
T mstrnX & NX—ZZ LTI 5. R GEEARIZAWENT
1% Discrete-Ordinate {%[Nakajima and Tanaka, 1986, 1988]% if§
FERAEEEZT o7z, ZOFRIRIENRED TOBHE
ZHEHEL T B EEA R Z OTFI TR BETH D08,
AFIN OB O =D EF TORNEOHENRE 20, EX
151 & 725 O THEEDHETH H[Nakajima and Takana 1983],
. ZOFERIEEMH AR EETTIV Psar ITHWS



NTWAR, BEMEBEZFHEROE BN S KBS 2
w14 N2 BICRBEI Uz msonX FVTICHERRE L, 72D
BT H0ENRH S, £ hETEFRIIODVWTHET—¥
EFEEHL, INETTHEEOSEE b0 % 18 flEICILE
L.

3. HREEE

WEFA~OIEICDWTIE, £, HERBEAZEOER
IZDoWT, BITFOR AR B S FEpEgEzEA Lz,

R ps0-9)= #G(va V)pa,r(cosa,m) )

n

"1 2
m?cos” @,

T (u ' sp—9) = G(v,v) plu, )t(cos &, m)

uut, (cosw —meosa, )’

x H((m=1)(m 1= s DH (@ ~1/m) )

KIZ, BPERTIZZ 00O 7 ¢ )L HNEEF ONERE 2 R
MICHRET 2720, #ikEsoo7 4 VONEREET—TI
ER L7z, A SIEMUK T2 <K TH HREEH,
JRAF R CLET % EMZKAT 1333 D & Z AHKAS 1343 BED
BNTHD, HEREKFEORATHE S0, fMiADT—5%
AVWTWS, ZOMAKOERERRIL, [SBERNT—F~N—
Z HITRAN2012[Rothman et al., 2013[ic & =N T W 2 EF T
# (D5 —H[Hale and Querry 1973; Kou et al., 1993; Smith and
Barker 1981; Pope and Fry 1997]%& H\ /=, £7z, AABEECD
WTIE mstrmX TER T HEEICH LA FIIEFITNHET NS
W, LT U—HELORZERAWE. 7007 ¢ LOERERFR
td Bricaud et al.[1995] & Morel and Maritorena [2001]% F by, {7
FHPBA%CIT Henyey-Greenshtein OO R ZEH W /-,

IRk THRENZlBRN ORI N BAREZ
Pstar3 DFEREEBLZED S, #EROET 1%UATERD,
BEUPIRNTWAS EEALNS.

510, ELIcBITAHE 4R EIREIZDWT, HHE
BTRIBCHERHLRERLTVS, ZNIZDWTEE
O 7R G #H. SR, (REHL bk F. K % 18
Til¥i[Baldridge et al., 200912 NE B/, /2, WXKIZEALT
. 4FHEORKNE (@0nE, B ThwasE, #k, BT
TWabK) #EALE, ZHILEEBFESINZHERKT LA
RINF A& 1) —3i 3 > [Pedersen et al., 2009; Holland et al.,
2012] IZHECEHOTHY, RS ONOBAKEFTINTEHRAS
N, BELEBROEROEXBIZIHFSL TS, 0T
ECHAMS T MW 541 T\ % Pedersen et al. [2009]00 75 3 % 8 A
Liz. &ZFRTHE. #AKOESE. KORES ORI HT 2
L3I oTWAD, F/=, AR &R THm DI B
O, EARIME TIREEL S WAL T AN Rz o T,
IO #EKIZ DUV TIL, Roesch et al.[2001]1DFITHEW,
HMERKBICE > TRIEAFET S LTS,

4. ELDHESHRORE

SEOBREIZET > TmstrnXOHEHBRIIRES<HEZE
EIT, AEECF > TEEETINVORHERED L 1T
Lizin, BEERETOERELBTIZTFETHD, 5%
BMEE LT, HEAORFNRIIHEIEKET ST —FE2HN
78, HERmASBOAESICKET 2L I RAF—ADE
AbBWET 2, F2. SEEEKOFERIZDWTIE ECHAM4
OFXEFRA LA, CCSM4 DA BEA L #2175 TE
THd.
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A functional study on stickleback hormones
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Abstract (Times New Roman 10pt)
Fishes exhibit great diversity in migration patterns. For example, there are migratory and resident ecotypes
within the threespine stickleback species (Gasterosteus aculeatus). It has been known that divergence in
hormone signals may underlie such differences in migratory behavior and physiology, but little is known
about the genetic basis for the variation in migratory behaviors. Here, we utilized knockout sticklebacks
that lack hormone genes possibly involved in traits related to seasonal migration. We have sampled many
tissues and plasma samples from both a hormone knockout fish and control fish. Our preliminary analysis
revealed that the hormone knockout fish showed smaller testis, suggesting that that that hormone may be

involved in reproduction.

T. [FUHIC (EIOREE : MS T & 9ot

AR S| 2R ENE S S b 0N SN EREY
HOET, RICHHREEEEREERT, BIEMEEED
B THRARZBREICHES 52, ZOBROENMERE OE(LSER
BBV TEEHOBNE S CHERTF RRES5T 5T
EMBENITRSTWVD, —F, BREMITLEN—EORE
WCHERT LN, BRERCBITISFNEVREOREPLTOH
BEMERIIOWTIIAHATH S, MUFREE (1 h3I®
F2EEE) W R TR B SN RS

SHEFET ST & (es Kitano e/ al. 2007; Kitano ef a/. 2012).

a7 ARFINER S IR ERTAERELS N TWS I &
(eg. Kitano ef a/. 2009; Kitano ef a/ 2010; Kitano e/
al. 2011) 5, ELEL M ORIVE 2l 2 R
THDICRBEODETINR THS. HHILINETIZ, [EE
54 FIALFATIE. EHEHOHEL IR TELER
THRIVE A PHESRTF ROIREN, BAKIZERET 21 ~3
HBHTHELDNTVWAHZRELTER (Kitano ef al. 2010;
Ishikawa et al RFEH).

2. MRERE - AiE

IS Ol s T % TALEN 52 CRISPR ZFH L THEEEL . T
AMEREER S MCT 5. BAEMICIE. LF - ANl (ELTE
=) B ETEE I EEHL,. TOEENEREBER
T GEEERAEMEEM) EHEMAT L VS FRMEzT
of, HFEESOWMEICL-T. B FIICBVWTHEE
{EICIE CTRRIRHIE RV E > B8H (TSHB) DOFEHEA, 7
B4 racRzompERRsN/an ERBA SN TY
oo TITEREEL, NSOMETFEREL, £HD
MBI BRENRSNAMESI T Lz, £/ HEEELSO
ik o T, BAEICX > TREABOERNMT S Z &4
SMTIEo TWEY IF DN T, BHER &SRB TO
BWEETLZ.

3. BREEE

FARIRFIM RV E S OBETFEHRELLZA FIITHENT
BROFEEMBEIN., C0ERIE. TSH RXEmIcEE 4
BHIEEREET AN, ISR E, ST ENE
ET B, FICERR /v 77T LD bl BETIRIER
TFHOEMBETHAS, £, BEREBOKBOMT, J
SHEI O ETOZREROBETREROEVWEZRSMIL,

FOREEHCE LU THEL S (Kusakabe et al. 2014),
4. FLHESHORE
FW LM DOWTHVE BEOELR, flix O
[ZDWT RNA — VT AZ%EML TSHb D/ w777 K
A FIICBITLREESSICHRITTS. £/, LRESIO A
EHET S EHENIE R TRIERED S, UFFIOE
AIZDWT, ISICEMEEREFOMAENSMBL TN,
SE K
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Ecological study for the elucidation of the life cycle of the small bottom fish which assumed
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Abstract

The genetic population structures of Glossandon semifasciatus and Argentina kagoshimae around Japan
were investigated using nucleotide sequences of the mitochondrial control region. No genetic variations on
both species among sampling sites were observed. Therefore, it was considered that each species form one
pandemic population around Japan. For elucidating the reproductive cycle of G semifascianths, in Suruga
Bay, histological observation of gonads and two reproductive steroids (E2 and 11-KT) were monitored
from April to December. There were no clear differences in the steroid levels between the sexes. E2 density
was the highest in May and 11-KT density was the highest in October. There was negative relationship
between 11-KT density and development of testis. There was no peak month of GSI of male and female.
Several histological developmental stages of ovarian and testis were observed during 9 month. From these
results, it was considered that G. semifasciatus is spawning throughout the year.

1. FL&IC _

=X R (Glossanodon semifasciatus, Argentinidae,
Teleostei) (X HABIAIZHIT 5 KIEE 100-300m (2545 B0
BUECHE T, 4EW 4000-5000 b ififli S TIND, ¥ AR Y
LR, TR D B SICR A S h A EEAETH S,
BFE, P& R E MR/ N R, E AL e E TR S
TW5HH, BRAEMFHRERIIL2ZY, =FRAOFRED
REEWhD, 707 P rOBREEL LT, EXBEASE
DEFEWE LT EBRFNICEERATTLH D, TDD,
BIRAEYFR, BEAESEN, M OREAETETEA M Rz
SE=FREREZERTILNERS S, AFETIE, =FA
OEMAMEECERAT AR S L, BlECBIT5 =% 2
DEARECBTHIMABELALMCLT, BREFRICFER
HRERETA2 LA ETE, e, MNEEAEDLE
FHRHEDET N —AIRDIEEENLET S,
EEP S =F AL L, ENFHEIT O, BREICET
LHoXAOERARE & SAEREALD D, BRIAE T
T5 bo—Lifn, B2HACHC—ERBLTHRBS N
=X AREAPELMENICEREL., AEMEES. AR, BE
B FitEsC O, FEIUEAR D L2 2rg L OFEE, DNA 54T
Atk 2 o ra COMELEFEBR LT, BAREDE
FRMEHERF R O & 1T 5,

2. [HREEERTE - A&

(1) = 2oL BT

BRE R, BrsRmh, LEE, BREchRsn-=X 2%
Auwiz, £/, EMEPF, BEchlishizhdr~=F R
Rz, =F REHOE A A 10meg #H L, ¥ DNA % Hh
Hi L7z, D-Loop fE1k% & efElk % PCRIETHME L, HH—
ETHERT 2E Lz, BoclHERNNG T e A
TERD, T EOANT 0 A THEE LTI EFERT 21T

27,

(2) =F ADEFHAERROHEH
BYREICAERT B =F ADERBARELHSNITH-DIT,
HEOERMPERS 2014 FE 4 A6 12 BICBlan-=%
A D 22 (E&, 31 EE» S L TROL 2T/, TRILE
& L CHIESEICE BIR -7 (Figl), BFE=ICT, MK
PoHMEFER L, BRAECLVMLF=R b VF—0
(E2) BEW11-# hF A hRAFar (11-KD) BEEZHEL
oo BRMEEOEE  FE - EFRELE - FlEEEZ0EL
T EFHRE R A EE CH S - LT X v ARRE RS (6ST)
. FEERZEECTH S Z oL ) FFEERTESE HSI) %
BH Uz, EMRE77 EEL, X770 E#EL, 4un
DG EER LTz, TF 74— RO~ bXT ) o—
AT U REEITo T, BB A A YR T
85 L THIFRORESRABIE Lz, 5 i ke 4 i
TEIZAELT, fpRT A — L DB EIT oI,

Fig. 1Picture of Glossanodon semifasciatus collected in
the Suruga Bay.



3. HBREBR

(1) =FRFEOEMAME

=F X 113 {EIZ2V T mtDNA D-Loop fEIEOF 079 tE Ha %4 |
BT =X R 67 BEIZ-2V T mtDNA D-Loop fEIE@H 949
HEAPRELEZ, oXALATv=2FRONTRIATE
BREEIZ 0.903 & 0.771 T, I A v=FADOLEHEMER /N EH
>t HEESHOHREBBIIR o1, = FAORTIA R
Fy i ofE$ BHI O £, EI13-0.01607~0. 13321 (/=0. 041
~0.911) TH Y, EFAMICHER e REHEIZ/R 0 o 72, AMOVA
B EIToIE A, REMOERDEIG NS, —DDK
EREMTHD LEZ BN, =X X DOHEFH D N ZHH#T
. EA IR R 2 T AR ER LT, =
AL MM ORBAGH ZRBEEEIT S S 0 AS, BRATHE DM o
EFNOEENA LB Shol, AFv=XRITHNT
AMOVA i &f{T oo b 25, EFMOEROFIEG NS
—2OREREFTHD LEZ bz (Fig. 2),
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Fig 2. Sampling sites of G semifasciatus and Argentina
kagoshimae. Red and blue circles indicates sampling sites
of G semifasciatus and A. kagoshimae, respectively
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Fig. 3. Histological sections of testis of &

semifasciatus.

(2) —XADIEFEERE

M B2 3 08 LI-KT I 23380 S g, Ml iz

M E2 4% 10 Bz, M 11-KT %5 Bic, fid A LT
B s Em AR Sz, HEOM T 11-KT HEE & A RR
DREIAE L ORICAOMHEBBED bR, HlEE i 6ST T
RERIESSENRO G, BEROEE « (K5 « HST (2R
b A EL T AEMBROBRESF O
(Fig.3,4), /., Z0HLIT, AEHMEZELTRDLN
Toiz®, =FAOEIITERS b T iE BB
HE RS, BEHichi3MEENRENE,
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Fig. 4 Histological sections of ovary of G

semifasciatus.

4. FEHESBORE

1) FFEMERG, AARBDICSHT 5 =X A EOEMM
WEER L, — DO REREREZFE L TV S ATEE
MR E Z BT,

2) =X RTHEFMICH M LTHEY ., FEMOINFHER D %
TR X - T HAREM~, 28z X o TRIEEMA & 85k
SNBZEREZ LN,

3) S, B THW Do B e 8O S EAR
FINE L, FRICETEZTO TETH S, £/, FRTHMICE
BO=F ZEB T LTV DHHEN H DM, MERIFIENE O
FHIBIAE LWBEENH 0, 5%, ANEEMYT A H4E
Mdr D,

4) LEOFRRARE 2, =X AT AAREDERICBNTRE
REMAFRE L CWDEEENNH A = L 2 AHIC, EFiREHE
ELTW BERS S,

BERAEICHIT B =X ADMHT E2 & 11-KT#EIZ10AL 5
Riz@Edyofe, 1'KT SHROFBZIZAORBERS -7,
LA L GSI R 2B SR I BEIcET2< ., £
FEORREHNIE A <, 1 EFERE{ToTWD EE X DL,

S E
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Abstract

Most of iodine species are dissolved in seawater as inorganic iodine (IOs and I'). Marine plants take dissolved
inorganic iodine species as a trace nutrient, and synthesize organic iodine compounds. The production of volatile
organic iodine compounds (VOIs) by marine biota drive iodine cycles in the surface layer of the earth. Recent studies
implied that the total flux of very short-lived VOIs, such as dilodomethane (CH:I2) and chloroiodomethane (CH2CII)
has the dominant iodine flux to the atmosphere. In the Funka-Bay, an inner bay of Hokkaido, Japan, we conducted
shipboard observations every two months from 2012 to 2014. The CHzl> concentrations were sharply increased from
April to June after algal bloom every year, and the I" concentration increased from June to August. We speculated that
the iodine speciation was dramatically changed in the early phase of organic matter decompositions on the bottom

sediment.

1. [FCHIC

HiERkE Jd T2 3 RO K IMmAKFIZEEL, e
WM S D HFE BT S ST DIEAEERICRDA
EN5H, TUT. BFEEDHROGHI THEITANRREAE
WIs T, REPREBICHIAVENMEHRIND, FLOD
SRR (2012 AESEME) 12 L D, ALHEENT AL T Y O 53
RASHEST T S 5 ALRRIC, AIURIAD—MTHSHYH
— RAZ OBEN 4 TREICOHALBREZERAL. ZOX
HEHIVEORNZELOFILEL T, B3I UHEOH
EHRESEELTWEZ ENBERNEINS. ZOFEREEHN
TAHZENRFHICBIT2IAVHEMBROERIZDORNL EE
Az, WHEOIVRHEEE S ZIORAE T, 25N
FREHcfTbNEAFy 7ay FRERBNZEAETH
ol i, BRAMICFECHFATEALZELTD, MK
R ZDEIZBEHLTLEDDT, H5KOEOEL
ERAARES OIXHE#ETH -7z, WolE D, SRR
KHEITVIAE 2 BISMEKRATRA L TRBAANED S Z &A%
SNTHY, ERICHEARPERTLIEIAR G~8 A, 10~2
A) IR CRI—KEEBS Z ENTES (KKS, 2013).
WUKIBIERASHR & Vo T, EMAEEEIAMmICE L2 —
MBRRREERERLU S THD. LT, BREICH
V% 3OS IEELERRIITE D2, WKEET
FIAERETDONBEE VA B,

2. A&

WEKHBT 2 » AMICERNZEBL T, RlH S EFHE
TKEMEMICERL 2. deikhoEga R (&
10;) I D% (org-1 &AM OBEEZRELE. T
AVRAZCONTIE, FBEAED | » AW ek T
U, EEIOREAHIVRIIDONTII 2013 FEOREHTD
WTHHZEZT L. UFICBRERKA & ke d.

BWEHR 2013422, 4, 6, 8 10, 12H. 201442, 4 5
6, 7 8 10, 128, 20154 2 H

AWIAVEAASH :  HWEREKE/ETZ AN TIVTER
W%, o4 (120nl) 2 /85— PR L THARP O AR
BENNTY T TEBWHL, TenaX TAMIBEZFAHLZHS
w TN AR5 & m ARG (—100C) Lz, TD®A LS
w7 EMBLCHBA ARG ERML AR 707 N5 T7H
A7 EE (GC-MS) 128 A L=, GC-MS @ SIME— R THHEIY
RAARDEERL .

ORI SFHITVE (org-1) 947 FEREK 2 EERE
RUITF LR MV (B 126m, HCL #68) IZHmLz0b
WHRE L, SWEMMCERL T, ekFdo 3oy
F () 2BRAEENTFE BV —TFT49vd - AMUVEY
TP E AN - ERAVWTHIEL .




3. BWREER

ACHBEN B OB REO AT — 2 a »ZBIT SE AR
(AP SHHEE LAE 0n) OFIA—RAZ > (W) &3
e A& 2 (1) OFREZRZRFITRT Figure 1). "
KiBIZIE 2 A~ 3 AiCREREKMNHALT, 3~8 AiTh
FTEOKNRET DI EMASNTWS, REFE2RT
NS 48 LRI THENT 20 b TN — LREET
Do ?ﬁ?kEF‘G}‘)EIHFX&‘/LiSHfJSB?ﬁE?’J“%f%&CJ:ﬁL
T6~TRHICBEY— 20Xk, Z3Ud, Th—LickD
ERES N ONENET TR TH L. TOKEHA
WZHEARH D 3 e A BN R L.

30

120 1@~ I

- 20

I" FFRE (nM)
o
(Nd) EF Gt TTHD

0 [ ] [ =t

23 456 7891011121 23 45

2013 2014
Figure 1. AL#EMHEKE OSSN B30T 5 KB E
3 uikA A (1I7) (&) £¥a— K27 (CHalg) (47)

WARPFTII—RAY OMRBETHRITIT, HEHEIV*E
(I) EBEFEABYORENEL>TRI>TWHEER ST
5. WAKPOMERES U EOBEITMOTERS, TOREZE
BEMICHNRD Z &R TERVK, kT A (1) DL
ENHBRTHEMIAVENRET DI LRI ATVL A,

A RAY ORBREMBE Y MRICERT 5 &E
Z5ol, ARYSHRTAERMEITSI—FAS i
FENMALZ EMERNENS, LT, avby14 >
DEEALB LI NEMI D RORENHERMY T TR O, KW
FOERMEERITENRIGLTII—RASY VARRET
BT EMEZSNE, LML, PI—RAY COHESTHOD
FRFIEE A2 E Figure 2) . 7K 40n 9L THEMNZE L
SERTHZEMNDOMoE. WolED IV > DOHiE
SATERER IS DENRE L, —REFRFIZE(LORK
FiEX s hizh oz,

CHzl; (pM)
0 25 50 75
0
g 20
=
2, 40
o
60 =0 Apr
80 =T Jun
=@= Jul
Figure 2. ALifHimi ko yticsir 53— KA ¥
(CHal2) /i 43 7 O B 72 A 2 b

MUGEEBIROWEEEE L TH 0, R, SHF O
NI=&EZAITKE An O|EEZFORENNH D, TOMIE
OWEHER OYERSF BN R D BERL TR S, TOX
SBFNES IV RBIVYI—RAY CREDKRY FA
By Mo TWA ML H 5. T OEEDEE DMK
BREKTEFMIBHRT S &EICKD, 6 HITBRMAETY
S— KA 2 OBMEBRKMPBKE An RSN EBR SN,
WolES, EEAEMIIE<DASNIEFRI UEOERIL
(14> DORE) IFNEHEETRIBZZENER
ENBHDT, HEAMIIKEREEDERELEEEZSN
Far

4. ELHESHRORE

FEAEHMRRABANTI Y RO FEBEOELER RS
TRREEDS, V3 — FAY > OEBES KITKE 40m F
HETRZIAZENHSNER oz, P —RAY DFEEN,
A1 A > OBt GEIVRORE) CERTSEE
AL TN 40m OWEROHERHF TR I > TWnd L
B2, TOEEOHBMMOREL, FEHNERL TW
ZEORMRTHS. TOXSRBHTHEEIVRL DT —
RAZ iRy ARy MICRELTWALEER NS,
S, TORY FARy hERET LT LN BHEOITE
WBREPSNCTHIHELDES 5. 2015 FOWHERRITII,
EEE 40m OWEFEOHEE LRKZERL TIVHRBREZH
REFETH 5.



SNAENYHABEOERABE L SRRICET SHE

A study on population structure and larval transport process of deep-sea Bathymodiolus mussels
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Takashi Kitagawa, Atmosphere and Ocean Research Institute, The University of Tokyo

Abstract

Deep-sea mussel, Bathymodiolus septemdierum, B. brevior and B. marisindicus dominantly inhabit
deep-sea hydrothermal vents. It has been reported that these three species are conspecific because of low
genetic diversification. In this study, we estimated divergence time, gene flow and simulated dispersal
process among three species to reveal the speciation and larval transport of these species. Our result
suggested that B. septemdierum diverged from B. marisindicus and then B. brevior and B. septemdierum
diverged. Moreover, dispersal simulation also suggested that three species could not disperse each other.
Thus, we considered that three species have been isolated genetically and physically. We also found that B.
platifrons and B. japonicus disperse from Okinawa Trough to Sagami Bay.
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HA NN HA) & B japonicus (B B30 FA) HAE
BLTEY, 2 IEBOBEHNAARARESN TS, L
L2ai s, HEMIC 2 iR MEBE C& 5 0NIH & E
Tz,

2. MERTE - Ak

B. septemdierum \THEFEERFFEBR SEHENE OMERERRESMR [72 2
U] WFZEfitiE NT10-08, NT11-09, NT13-05 23\ T,
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Blood & Tissue Kit (Z X ¥ 42 DNA it L7=0 %, PCR i
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Vol., 2009 doi:10.1155/2009/625672

(2) Nielsen R and Wakeley J. (2001) Distinguishing migration
from isolation: a markov chain monte carlo approach.
Genetics, Vol.158,885-896

(3) Faure B., Jollivet D., Tanguy A., Bonhomme F. and Bierne N.
(2009) Speciation in the deep sea: multi-locus analysis of
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F 1L rhAenN) HAEERMOERY A X, 4R, F, i3 Kyuno et al. (2009)7>5 51 H L 72(MYA=million years ago).

Theta Nem T TMRCA N T(MYA) TMRCA (MYA)  F,
B. marisindicus vs. B. brevior 10.27 0.81 0.24 0.779 4075.397  0.116-0.381 0.377-1.238  0.25701
B. septemdierum vs. B. brevior 6.19 1.26 0.08 1.043 2456349  0.040-0.127 0.520-1.651  0.0166
B. septemdierum vs. B. marisindicus 6.37 0.26 0.40 1092 2527.778  0.193-0.635 0.526-1.730  0.25173
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Development of novel experimental technique
to elucidate Interspecific interaction against Ocean Acidification
— acase study in seagrass bed community —
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Yoshiyuki Tanaka, Mutsu Institute for Oceanography, JAMSTEC
Haruko Kurihara, Faculty of Science, University of the Ryukyus
Toshihiro Miyajima, Atmosphere and Ocean Research Institute, The University of Tokyo

Abstract

Ocean acidification is one of the most influencing events for the oceanic ecosystems. Most experiments to evaluate
effects of ocean acidification have been targeted to single species. To comprehend phenomena in situ. this study
focused and designed to analyze interspecific interaction. Seagrass bed community have one of the highest net
production among the ecosystems on the earth, and have plenty of ecosystem functions. In the experiment (A), we
compared the growth of two temperale seagrass species against ocean acidification at Aomori, JAPAN. In the
experiment (B), we evaluate the possible alleviation of ocean acidification impact on corals by tropical seagrass, and
check the seagrass growth under ocean acidification at Bolonao, the Philippines. Apparent difference was not detected
in seagrass growth among the treatments with/without ocean acidification. This study detected the alleviation of ocean
acidification impact on corals by tropical seagrass. It is suggested that there is an optimal shoot density of seagrass,
when it is more than the optimal, the calcification rate decrease possibly because of the species competition for COz .
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Fig. 1 Experimental Setting at Bolinao Marine Laboratory,
University of the Phillipines. Seagrasses in cylindrical tanks,
corals in small cuboid containers. and large cuboid containers are
control as no seagrass.
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Abstract

To meet the increasing demand for sustainable management of marginal seas of South and East Asia, the regional research program

called SIMSEA (Sustainability Initiative in the Marginal Seas of South and East Asia) was introduced under the framework of Future

Earth program by ICSU ROAP in 2014. To support the international SIMSEA program from Japan’s viewpoint, two domestic

workshops were held to discuss transdisciplinary as well as interdisciplinary approaches for sustainable use of the marginal seas

based on integrated perspectives of both natural and social sciences.
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Development of a direct measurement technique for dissolved gases as chemical tracers
using a portable ultra-high resolution mass spectrometer MULTUM
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Abstract

Combining an ultra-high resolution mass spectrometer (MULTUM) and a simple on-line cryo-gas trap, a
new method for the direct measurement of atmospheric neon concentration without cumbersome
pretreatment was developed. The ultra-high mass resolution allowed Ne” ion measurement to be free from
interference ions, such as Ar?", H,'80*, and HF", which have quite similar m/z with Ne" and cannot be
detected separately from Ne® with commonly used quadruple mass spectrometer. The removal of
atmospheric gases (e.g., N, Oz, CO») except for Ne and He by the simple cryo-gas trapping also enabled us
to avoid the saturation problem during ionization in the mass spectrometer and further optimize the mass
spectrometer only for trace Ne* ion detection. Atmospheric Ne was successfully measured within 10
minutes for each sample by simply injecting atmospheric air into the developed system. The preliminary
result shows that the developed method can be applicable for the continuous and direct measurement of
dissolved and atmospheric Ne, and other noble gases with further modification.
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