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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
Seasonal variation of mesozooplankton community was investigated by using the samples collected at A-line monitoring

transect. Observation stations were classified into two groups as communities of Oyashio and Kuroshio-Oyashio transition

waters. In the Oyashio water, large calanoid copepoda such a Neocalanus spp. was important from spring (May) to summer

(July). In the Kuroshio-Oyashio transition waters, large calanoid copepod was also important until spring (May), however

small copepod increases after summer. The based on the analysis of the mesozooplankton samples collected around Japan,

observation stations were classified into three communities as subtropical, coastal-transitional, and subarctic in spring. On

the other hand, the stations communities were classified into two communities as subtropical, coastal-transitional, and
subarctic in spring. The horizontal distribution of the communities significantly changed between two seasons.
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Time-series observation of organic and inorganic iodine compounds in coastal water of the
Funka Bay, Hokkaido.
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Abstract

Most of iodine species are dissolved in seawater as inorganic iodine (I0s” and I"). Marine plants take dissolved
inorganic iodine species as a trace nutrient. The production of volatile organic iodine compounds (VVOIs) by marine
biota drive iodine cycles in the surface layer of the earth. Recent studies implied that the total flux of very short-lived
VOls, such as diiodomethane (CH:l2) 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 CH.l2 concentrations in subsurface layer were sharply increased from April to June after algal bloom
every year. In the bottom layer water, the C2Hsl concentrations increased from April to June, and the 103™ concentration
decreased from June to August. It is implied that 103 reduction occurs in the bottom sediment in association with

denitrification in the sediment in April - August.
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Abstract

For elucidation of reproductive cycle, histological observation of gonad and measurements of plasma sex
steroids were conducted in Glossandon semifasciatus collected in Suruga Bay from April 2014 to October
2015. Neither annual seasonal cycle nor sex differences were found in the plasma concentrations of
estradiol and 11-ketotestosterone. Regardless of the body parameters and sampling date, histology of the
gonads showed a variety of maturity. It was considered that G. semifasciatus spawn annually in Suruga Bay.
The genetic population structures of G. semifasciatus and Argentina kagoshimae around Japan were
investigated using nucleotide sequences of the mitochondrial COI region. No genetic variations on G
semifasciatus, whereas A. kagoshimae was divided into two clades, which indicates misidentification of the

species to other species.
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Fig. 1 Plasma concentrations of Ez and 11-KT by month from G.
semifasciatus specimens collected in Suruga Bay. Sample sizes
for each month are in parentheses. *, P < 0.05.
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Fig. 2 Phylogenic tree constructed by the neighbor-joining
method for mitochondrial COI region sequences in Japanese
argentines.
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Abstract

To understand the contribution of particulate matters in the sea surface micro layer to the formation of
marine aerosols, bubble-bursting experiments were performed at the surface of seawater both in the

laboratory and the field environment.

On-line aerosol measurement was applied to obtain size-segregated

number concentrations of total aerosols and cloud condensation nuclei. Filter sampling was also performed
to investigate the characteristics of bio-aerosols included in the bubble bursting aerosols. In the field
experiment, bulk seawater, surface micro layer and ambient aerosols were collected simultaneously, and
were used for the microbial analyses. The present study provided well-suited experimental conditions for a

full-scale field campaign in the near future.
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Table 1. Measurement items for SML and bulk seawater samples.

Analysis Volume (mL) Replicate
Nutrient 15 2
Chl-a 50 2
POC 250 2
DAPI total (0.2 only) 4 2
DAPI fraction (3.0 & 0.2) 4 2
FISH total (0.2 only) 10 3
FSH fraction (3.0 & 0.2) 10 3
TEP 20 3
Particle size 50 3
DNA total
. . 500 1
(sterivex only, incl aerosol)
DNA fraction
. 400 1
(3.0 & sterivex)
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Abstract
Large communities of animals including polychaetes, barnacles, and mussels, have been discovered around
hydrothermal vents in the deep-sea. Although each species in such communities occupies specific position
around the vent, information about the chemical and physical background of the habitat selection of each
species is still insufficient. In this study, we tried to measure sulfide level and water temperature of around
hydrothermal vents using a sulfide sensor and an online thermometer, to identify the factor to determine the
habitat of each species. In the research cruise KY15-07 of RV Kaiyo in 2015, we equipped ROV
Hyper-Dolphin with sulfide sensor and online thermometer, and tried to examine the invertebrate colonies
around hydrothermal vents in the underwater caldera of Myojin Knoll. The sensors successfully worked as
expected. However, research was successful at only one vent because strong Kuroshio current disturbed

ROV operation.
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Fig.1 Arrangement of sensors and sampling gears in the front
bay of ROV Hyper-Dolphin in the research cruise KY15-07.
Upper panel, front view. Lower panel, front basket. 1, Online
thermometer; 2, Virgo sampler; 3, sulfide sensor; 4, water
sampler attached to the online thermometer; 5, vacuum
sampler; 6, bait trap; 7, CTD sensor; 8, ROV homer
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Abstract

In the squid, Heterololigo bleekeri, males show alternative mating tactics (consort and sneaker) and
associating morphological and behavioral specialization. Males transfer sperm on two distinct sperm
storage places. Notably, only sneaker males inseminate long before egg spawning. Spermatozoa released
should keep fertilization competence until spawning. However, whether intraspecific variation of sperm
transfer tactics can impact on sperm longevity remains to be elucidated. We found that sneaker
spermatozoa kept fertilization competence and flagellar motility greatly longer than consort ones owning to
larger amount of flagellar glycogen. Sneaker spermatozoa had higher capacities in glucose uptake and
lactate efflux. Lactic acidosis was considered to stabilize the sneaker sperm aggregation, which triggered
chemotaxis toward respiratory CO,. These results suggest that sneaker sperm increase longevity with

greater energy stock and different metabolic pathways.
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Abstract

Mussel Watch is one of conventional method of environmental monitoring for micro pollutants using mussels which
inhabit in coastal area. In Mussel Watch in U.S. and Japan, Mytilus were used. On the other hand, Perna were used in
the Mussel Watch in Asian countries. Though the deference of bioconcentration between species should be considered
for comparing of these data, species specify of their bioconcentration has not been validated. The purpose of this study
is validation of species specific bioconcentration between Mytilus galloprovincialis and Perna viridis. Comparing to
both of the mussels, the relative composition of organic micro pollutants such as LABs, PAHs and PBDEs were
different. Especially, the composition of LABs in P. viridis was similar to that in ambient sediment. The reason for the
result would be considered that difference of bioavailability or metabolism of the organic micro pollutants. In future
work, we will focus on the relative composition of the organic micro pollutants in fractionated sediment by pariticle
size for determination the difference of bioavailability of these mussels.
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Fig. 1 Relative composition of LABs in a) Tokyo Bay
sediment (Takada & Mizukawa, unpublished) b) M

galloprovincialis (surface: tidal zone), ¢) P. viridis
and d) M. galloprovincialis (bottom: subtidal zone).
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and midgut gland of P Viridis.
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Fig. 3 Relationships between LAB concentrations (ng/g—
lipid) and 8N (%o) in M galloprovincialis (blue
squeare) and P. Viridis (green circle) in Tokyo Bay.
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Abstract

Neodymium isotopic composition applied to vertebra of marine fish in order to establish new tool for
estimation of migration route. Trace metal concenrations (Mn, Cu, Ba, and Nd) were also determined. For
preliminary experiment, Japanese horse mackerel (Trachurus japonicas) samples obtained from Miyako,
Sado Island, and Kochi were performed. Nd in vertebra were separated using solid phase extraction
method, and then measured isotopic composition by multicollector ICP-mass spectrometer. Both Nd
isotopic composition and trace elements concentrations were characteristic each sampling site, which
indicated that the marine fish vertebra preserved the information of their habitat. Proposed method will be
applied to the vertebra samples of young Pacific Bluefin Tuna from Kyoto and Kochi and validate as a

chemical tracer to estimate of migration route.

1. [ZLC&HIZ

o~ 7 o@D RE UL, 2014 12Xy KU A B
WHRESNT-. su~ralliE, BARMEE K FEOKREL
TOOEIENTEET D, TDH%, HRVESLCHKEEL L
B L3503, B KEPER 2 RBARIZ B8 2 A b 15 E
T5. LaL, HAYEE R THOEINRZNENEEH
T-HHEIC YRS 5 Db, HAESDFENKE OV EIREEL,
EL B OESNSOMEEET, Yok ) REEREERBR LT
ElnEVIEBIZIFE A E RV, WY REREBOTZDIC
1, EREZRRIEERRDOBEMMNMLIART K THD.

AR T v~ m OFMHEFICEENDL X AT L (N)
WICEHE L, [EREREHEEOREIE S Lo AEEREET 5.
pEke, FEEA O - RALASHLANIIY R OB 5T % Sk L
TWA7®, [EERECERTAEE e & O HRE I 52T
BHIeDIZHWD T E 7z, 1IN % R BR3 2 Pkl
EIERTIEA b o F U SRR (Sr/*sr) RIEF ICH H
REEEEORE L LTRSS, ZOHBE LT,
FBRE L 70 2 B AR O YSr O BB L a T x . )l
SOk =S R E K B BEFOMKERT AL THD.
FHOgE, Z0O XD 7R (kS &I EA ORI &
FY) AEOTEELTUL, NdBETFHN5. Nd DEER L
OVMAINLA B (N /MIND) 133k, AKIER, ZKBRIC & TR 72
FHEEZ 7”7 (Amakawa et al. 2013; Lacan et al. 2012). 45
ZIZ A AW TIE eya= —8.9~-7.2, KEPEDKE L eya = 7
~=2 Ry, AHFETIE, AARMBE LR D v~/
2 YA OFEMEE O Nd [FNLIRE 8T L, #EAKO Nd RINZIA
LEOWEE L i3 54T, iR E LTOFAMEMEEL .

2. MHREERRE - Ak

HA0 Nd [FNARLE 04T C & AUHEEIC s o 2 BN 7a
ELFEIE L 72 VR D 28, HADP/NSWS 2, Nd ERERRD T
TG 1 ng/g) T2, BEOHEM CIIEREE TONT 2 i
LV, FZTAMZETIE, ERLD LEL ONBEOREN
ARETH Y, HAD LI ITREHBME AT Bl mTRE 2R B HE
FIZHFE L, £O N FNELEZ 00T 5 HE T/ v~ adlh
VR HEET DO OF R FEEW T F 2 AN LT

5. LRI, THEFIXMAE SN D - ORI CBREZ Fisk L
TWRWEEZ LN TERER, I TIIE SN ENEN
1ZELL L, BROEIICHHTE ZERZ T ANLND
L9t T& 7= (Wlz X Kerr and Campana 2014). FFHEE
WHREmA RO ENE L, BFaD L IZEEREA R
RINTHEILTE LT TR, BRI OEBERRE N
DREDRNTERE DN TEDLEWHIFERD .

7~ 7 anblE LG5 BAYE - B - ERTEE - R
KEPETHEAD Nd FNEAAEIZRE S B D2, FHEGO
Nd AR LI & A2 I OWEIR O WTEREA] & )4 % & TAR S
N5, AT, YErsa~s asieaiEe+5TE
Thol, 7a~w 7 aORENFIF L TENZTZD,
B AT - E TR E N~ T Uik g L LT Nd A
NAREE 2 00T U, HEAK D Nd [FINEAR L O AEE & bl d- 5 F T
L LToFRMEREEL-. $1-, #ETHEHKICHOW
THFAA, RIS CTRFT LT,

~ T VOEREERH L, @MEREEREBS N v AL
BE L KFE K CTEBIERE L. A X - JBRETE LT
%I, BHEES 2 TR L=, Nd RALREE I LB 2 3
HEEEZREL L0, Z20b—E2sl - HRL, KK
HEEERFZREAT IC 3R B & 7= DU SRR TCP B B/ i 1o C Nd 8
EOEREIToT. GONIERE RICLE R FHEE RZ2G
BHl, T U 10~30 ik E T — L, EHLEA T E
FINLARHT RIS R A Y DB T o 72, BEREL, *FL—
MERE EFRFREEIC KD Nd 2 LF0fE L, v~ v TFa L s 2 —
U TCP B By AT BT T Nd RIGEAR L 2 54T L 7=,

3. BRLER

~ 7 VOFHEE T O NI REITX 1~20 ng/g THoTZ, ZD
Z X310 g OFHEE N HIVEEREE T, &K1 g OFHEE T
HAMFTED HHZIE 53 AR CONT AT RE R A S 0 & 7
ST, THUEZ e~ a ik B AOERE YA ANhbH
ZTHTDICERBRARERETHD. £72, FHETThOMET
FHR O OFE TN LR, ~vHy il - R DAY
B OE CHE R AEEZ R TERA LN R o7 (K -
155 5REE ), PEIE CERIR S 7= 30BHT 13 Mn <0 Nd 7 e 4k



. 55M n/d&ca
*EY
* L EE

et A K

0 5 10 15 20
02 63 46
Cu/%%Ca
0.15 A
¢ * mEH
0.1 A * * A AETE
’ F
-
0.05 o ] " A
n¥igg® g
0 T
0 5 10 15 20
15 1 13SBa/46Ca
+ B
10 4 u L
- | e
n” -
> -
= [ ]
o ’ . . . . F A -. '. F 3
0 5 10 15 20
0.0004 4
o 146\ d /46Ca
0.0003 *=5
=50
0.0002 1 & & L AL
0.0001
* .‘..... ..."“...‘

M RIRHIRIC £ B~ T OB P O R
(& B IR L0 25

Wy Sk D 5138 A3t oD Mtk 12 set U g < T Heiin = HERE ) 0
DYEH % IR LTV 5 ATEEERS & 5, —J7 Tl Ba TlX@mano
T TR 2o H A 2N RIS B S vz, BB TR
X0 EIREEEBI S FTRE T & 5 AlREME R S vz,

Nd [FNZAR LSBT ORTLER & LT, EHEA e F o by
Hr D7z OIZBA%E X iz % L— MR BRI IZ L 2 6 5 0B
1% (Tazoe et al., 2016) ZILHT5F T, HHEFHTORAEY

LW IV —Ty R ToBE T RER FIE AN LT,

ZOFEEZRWT RO IS D~ T S 10~30 @ik % 7
— L, [FPRRSHT ISR A D DR T 12, DB OH
HEE BUBHI R K P H S R AR R R B R P D L BHiR
HERBR GRS 7T A~ HE&OHriEE % FVC Nd RIALIAL
DR EIT o T-. FERERRE LT INdi-1 Z Wiz, EE 0%

EVEZBEGLT 2 7212 SPEX #E# o> Nd A= #EPRK & 2 ppb 1272
5 EDICAIR L RS & LTV, TIREEER TR O
SIMTIE, ISR 0.6 V/ppb TH Y, [RINCARL LD K LH
Bt eq = —22.74£0.14 (n=3) Th-o7-. =7 UHHMHER
B Nd RN I E 28 e = —10. 2, 1EFEN e = 6.1, &
HIN ey = —22.5 Thole. RFEII TN LERTHY,
T URB R ERER T — L LTV A 2 L, ABOREINER &
TNz &, EREMERFOZZ TG YL O Al REME N HERR T X 7o
Hp COMBENE - 72728, Vs ROGEMEZ 22T E
RTERNT-DE LN MO S 2T+ 5 = &1k LA
W, EREEREWETREARELILOO, AERTIEEZHV
L HFCTHIAFHEG O Nd RO 538 A3 BRI R AT RE
ThHEINRENT-.

4. FLHESEDEE

FFHEOFEHMEE & 2 Nd RN EIC K 2 EREREEHE E T
EOWMSLOTID, ~T VEFELE LT- TR0 252 S L
7o, AMAEESBECORFIFENR S 2 O D, FEHIZ X Y Nd [F]
MR L O RS B T BRI EN R b, 2
5 OBUBHII A T S LTV 5 72 DRI E D585 % 58 <
BEL TWAAREMERN H D | 5%, EOEOZ LI ONT
BET 5. HARDEA~ORENEN T -7 v~ 7 adhfa (&
o T A bAFEATHDLZ &b, FRRICHEZED D
TETHD. 7ua~suOEIRBAOEFHS O AT O
SEARARWFE L WAT L CHED TWS. EIRADTFHEE B ATF
TEBRICE, YrkflcmS T 550 %, 1 X - R EH
X CHEMEE P HHI Y B U Nd [FIfCRE A 58T L, R THE S
NHERET — & LT 28T, TOEINSIAN EANE - K
SEHEO ESL B TAEENTAERZONEHRIT 5 ENAFE L 72
L. Fi, BKTE L FEREREIHEAK O Nd [FINRE A K & <
BRI D720, HARTVHECOMERMOERZI X HITFEL A
R 2 e End. o2l R cE L, B4
PED P 5% IR IESCEIIS Z L I O NNCTE S LI
B EHREEND.

SE R
(1) Amakawa, H., Tazoe, H., Obata, H., Gamo, T., Sano, Y.,
and Shen, C.-C., 2013: ” Neodymium isotopic

composition and concentration in the Southwest
Pacific Ocean” , Geochem. J., 47 (2013) 409-422.

(2) Lacan, F., Tachikawa, K. and Jeandel,C., 2012:
“ Neodymium isotopic composition of the oceans: A
compilation of seawater data” , Chem. Geol., 300,
177-184.

(3) KERR, L.A., and CAMPANA, S.E., 2014: “Chemical
composition of fish hard parts as a natural marker of
fish stocks.” ,In: Cadrin, S. X., Kerr, L. A., and
Mariani, S. (ed). Stock Identification Methods. 2nd
ed. Academic Press, San Diego, CA. P. 205-234.

(4) Tazoe, H., Obata, H., Yamagata, T., Karube, Z., Nagai,
H., and  Yamada, M., 2016: “Determination  of
strontium—90 from direct separation of yttrium—90 by
solid phase extraction using DGA Resin for seawater
monitoring, Talanta, 152, 219-227.



AEFEQOLBHAUNT -2 ICEICFHELERBEEETI/ILOBERE

Development of a new N2 fixation model based on wide area observations in the North Pacific
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Abstract

N2 fixation is the largest external influx process of nitrogen from the atmosphere to the ocean, but the observation
based global estimation still has large uncertainties. As a results, several different approaches have been proposed to
model the N2 fixation process, and only few earth system models have explicitly introduced the N2 fixation process. In
this study, we re-estimated the global distribution of N2 fixation based on a new observational data of the Pacific, and
based on our new estimation we have been developing a new N2 fixation model. Our new global estimation showed
significantly different spatial pattern of N fixation in the North Pacific compared with previous studies. This result
suggests a possibility of overestimation of global N2 fixation rate in previous studies. In parallel with the data analysis,
we introduced a preliminary version of N2 fixation model into our earth system model, MIROC-ESM. This is the first
framework to test the N2 fixation in ESMs of Japan. Further improvement is currently in progress.
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Fig. 1 (a) Global estimation of vertically integrated N fixation rate
by Luo et al., 2014. (b) Surface N, fixation rate in the North Pacific
obtained from a new observational data.
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Fig. 2 Estimation of global distribution of surface N, fixation rate
obtained by SOM.
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Fig. 3 Global distribution of nitrogen fixer -calculated by
MIROC-ESM including a N fixation model.
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Abstract
Harbor porpoise, Dall’s porpoise and Pacific white-sided dolphin are most common small odontocetes around
Hokkaido and sometimes they co-occur in same area. In this study, the stable isotope ratios of these odontocetes
around Hokkaido were analyzed. Carbon and nitrogen stable isotope ratios in the muscle of stranded or by-caught
odontocetes were measured. §'°N of Pacific white-sided dolphin was significantly different from the other two species
which implied that Pacific white-sided dolphin fed on lower trophic level of prey than the other two species. 5'°C of
Dall’s porpoise was significantly different from the other two species and it suggested that Dall’s porpoise used pelagic

areas and the other two species used coastal areas.
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