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Speciation and stable isotope study for iron in aerosols from various
sources to determine their contributions to HNLC region
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In the North Pacific, three sources of iron (Fe) transported via. atmosphere can be suggested: (a) mineral
dust from East Asia, (b) anthropogenic Fe, and (c) aerosols from volcanic origin. Considering these
different sources, Fe can be found and transported in a variety of chemical forms, both water-soluble and
-insoluble. It is generally believed that only the soluble fraction of Fe can be considered as bioavailable
for phytoplankton. To assess the biogeochemical impact of the atmospheric input, attempt was made to
determine Fe species by X-ray absorption fine structure spectroscopy (XAFS) and its water solubility, in
particular to compare the three sources. In particular, it was found that Fe stable isotope contribute to
determination of Fe emitted from anthropogenic sources.

(i) Iron species and soluble Fe content in aerosol collected at Tsukuba (Japan) through a year were
investigated to compare the contributions of mineral dust and anthropogenic components. It was found
that the soluble Fe content is correlated with those of sulfate and oxalate originated from anthropogenic
sources, suggesting that soluble Fe is mainly derived from anthropogenic sources, which was supported
by XAS analysis showing presence of Fe(lll) sulfate. Moreover, soluble Fe content was closely correlated
with that of Fe(lll) sulfate. In spite of supply of high concentrations of Fe in mineral dust from East Asia,
anthropogenic Fe fraction is important due to its high water solubility by the presence of Fe(lll) sulfate.

(ii) Marine aerosol samples originated from volcanic ash were collected in the western North Pacific
during KH-08-2 cruise (August, 2008). XAFS suggested that Fe species of volcanic ashes changed during
the long-range transport, while dissolution experiment showed that Fe solubility of the marine aerosol is
larger than that of volcanic ashes, possibly due to the transform of insoluble Fe in volcanic ashes into
highly soluble Fe such as Fe(ll) sulfate. It was found that the soluble Fe content in the aerosol supplied as
volcanic ashes should be important due to its very high content of soluble Fe.

(iii) A series of recent studies showed that Fe in anthropogenic aerosols is more soluble than that in
natural aerosols (Takahashi et al., 2013) and has lower isotopic ratio (Mead et al., 2013). However, the
difference between Fe isotopic ratio (8 56Fe: [(56Fe/54Fe)sample/(56Fe/54Fe)IRMM-14]-1) of two
origins reported in Mead et al. (2013) is not so large compared with the standard deviation. Therefore, the
aim of this study is to determine Fe species and 6 56Fe in anthropogenic aerosols more accurately and to
evaluate its contribution to the ocean surface.

Dominant Fe species in the samples were, ferrihydrite, hematite, and biotite. It was also revealed that
coarse particles contained more biotite and that fine particles contained a larger amount of hematite,
which suggested that anthropogenic aerosols were emitted during combustion processes. In addition,
results of Fe isotopic ratio analysis suggested that & 56Fe of coarse particles were around +0.25%o,
whereas that of fine particles were from -0.5 to -2%., which was lower than the 8 56Fe in anthropogenic
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aerosol by Mead et al. (2013). The size-fractionated sampling made it possible to determine the 6 56Fe in
anthropogenic aerosol. Soluble component in fine particles extracted by simulated rain water also
showed much lower 8 56Fe (8 56Fe = -3.9%), suggesting that anthropogenic Fe has much lower isotopic
ratio. The remarkably low & 56Fe may be caused by the anthropogenic combustion process. The & 56Fe
in anthropogenic aerosol measured here is important to model the budget of iron in the surface ocean.

F—7—NK: 8% IT7OVYIL., HNCL#EHE., XAFS, k& ERMIAL
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AL AT EEESE X, EVERICK 2B KPO_BIERFDEDOEHHH LI ELRE WVEBEHTH
Y, MIKREDORFZRBREZZEZA S L TCEEREERTH S, EZDIEERIHTIHEKE. KED THE T
SNZNEFRBKIDHELTEY., EFEEM TS VI MV TIV—LICHEASZ 2R7E, ALK EFERT
BOERERRS LS UVRRBRICKZKEAS L TVWSAEENENH D, 2T, AERBORKOEES LT, Al
KE L BKRBANEZ SN TWS, LML, BEHRBKDKKKRDDRECHEBIMIEHS M TR
K. AEHHKDPEZTENM TSV I MV TIL—LICEDE D ICHE L TULWBNIBPEETRL, I TAMR
& SRKEDD ML —H—& L TAEEEYMPOBEFRNE BV, AFSREKDEKEKSD DR %R S HIC
TBHIEEBME L, AIIKPDORERDEISHESETHY . AFRTIEERNEDOGFEE LIED & DA
ICEOHEEN—BNICEROND, —A. BKERBICAEEEMIZT 14 v EHICHHEIhZ &5, BK
FOBERMEOEEERI DAV, ThbE, BEFRNESESOBERL S, SAEFREKDKKKD % T
ZHABEMIFRE L,

EKERHREE, 2015F386HA53H26BICEEI NZABAKH-15-TRIFERMEBICSEWT, LEER
EHORAFEREE S OCHBEICEWTIT oz, £z, MKDIERD E LT, KR UEKERIL 72, )l
KEFOFEEUL20TTFEIR18ANH9A2THICAMIF T, FICILEERIBOMA)ITIThNhiz, EBKEFOFIUE
2012528 14H. 2013528250 &2H28H. 2014F2816HICHKMZ O PICEVWTITbNhi, EBKER
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AT RICHE > TKIRDEEIT o 2R, AEHEIK(KE<2.0 C, #84<33.0), #HH#K(KE<7.0TC, &
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Influences of organic Fe-binding ligands on natural phytoplankton
growth in the western subarctic Pacific
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BIIIEREFERFEHREBREEE /7007 1)L (HNLC) BEICE T 5 —REEDFIRERD—D>TH
%, HNERBOBEFEHDIV%LULIEKRADERBRLFEEEML TWELD, BYMTS 0 b UICL 2EHEEE
REXDOF FBRDOMIRIZ —REEDOHEKIEBEZIEME T2 L TEETH S, BKPICHFET 2HOEREAFIC
3. EREYMLVHRRZFICEESTZ2OTA7 470, HIEAFECERBIETEHTIERYY VXV EHEL
BY. MENASEE. BEVMEREDNHZ, IhOoDBEDEWVIEN TSV I b ISk BEEYABRED
SHESNIHBOEYHBRICKEESZA 2D, BYT5V 0 bV OBREISEN TN —LBRETEIELTS
DICDWTIRBASHA TRV, KRRTIE. The@iAd o7-oMm EBEERREERL .

R LB RRIGIE AR FEEEBEEICTESEEEL 2 (Ex17EX5) o Ex1TIHABIKH-03-02%f1iE
(2003%10R) DEI= 6 (48°50" N, 165°00° E) T1HB7ZHNLCIRRED K%, Ex2~Ex5TIEHEBER
KH-04-03&kfiniE (20044 7 "88) TiThh /- KFEEKIMAESRSEEDS Il (Tsuda et al.,, 2007) TEK SN
WM TS N TI—Ly FHDKETO MEBHNSIFE L 72, EX2~EXSOEERIBEDEKIZ. Chl gk
ENs, ThEFNTIL—LOFEER (Ex2) . #EH (Ex3) . ZEH (Ex4) . =B (Ex5) &¥ifrsh
oo BBERBOBKIZFLZRE202 umDFT 7OV Ay Y15 BLTAREM TSV N EEHRLAE. U
TOMBAEITR STz, Ex1 Tk, ELEBEMBRES T 07T #+ 7 Th bdesferrioxamine B (DFB) &. RJL
714 ) MEEWTH Bprotoporphyrin-IX (PP) A#BHKEEMTF& L THW., ThENEMES s BHEMNTF%
1 100EETRE LEBREZEKRL T, ABBEKEENSA nMICRD LD ICHRML, FEBROLD, 4
NMEMSRINE 2R EL. RLEDEDEFNRBE E L7z, ExX2~Ex5TI340 nMDPPD & % KN % REREX
(PPRINK) . DFBO#%0.5, 1, 5. 10, 100 nMiFiN3s 2 RBRKX, EMHSEAMX2RE L, BB
Ex1TIE7HME. ExX2~Ex5TIZ4HME. 3&ETIT o7, WM TZ V0 bV DBFEISEIE Y 1 XDECHl aBE (
10 um, <10 um, E¥%E) . - F/EWTS50 0 N HREBE (70— 4 X M)—) TIFMEL
7=o

FEERRE, 2TOERRICBVWTLChl a®65%LLEIF<10 um¥ A4 XELTEHEO SN TW=, —H. %8
ABTESREREIZEXT ~Ex5T0.06, 0.16. 0.59, 0.54, 0.11 nM&Z{t L7z, Ex1TIZ2Chl afBEE (& EHESK RN
K THBRICHRTEWMEERLAED, PPERIIE TEENE LEZEMARO Sz, T DChl adEMIE
FIZI0 umBP A ZERICEZEDOTHY ., EIBEREMTZ > 7 b2 LU SynechococcustlifB B E + 1t
RANCHEAEINL =, —7. DFBERINK TIXChl a1 - + /WM TSV 7 MV lBABEICERRETHIR
HoNT, ExT1EEx2~Ex5TIHIBFEIGEICHERANR 5N/, PPRINICE L Tid. FECIEER TEX1 FEk
DETEREMNRIZED SNAH, REFPRRPTCEEONAD 27, TIL—LREHPTZRYPTIE. RNy F
RICEM TSV M VICEBRBHICHETZRILT 14 ) VIRIEEWMHIE K BEEL TWATRERICMA, R
DEEEBADETICE > T, EEREDRATRBEBICA >/ EZ SN, —FA. DFBIC & 2 EIEINHITNE
IFEX2~EXSOWVWTNICEWTHEEEREDRM (100 nM) TROHLNED., FRUTTEZFOMRIZET
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L. HRXEDELHRREICAR 57, ExX2~Ex5TIE B ERFABIFD/Ny FRORAGHEEMN FREEIL0.58
-1.80 nMOEFETHB L TH Y., EEEDDFBRITITRAEMELF &S OEFKICEAL TEHE L. HEBIED
FISIRMET LAcEEBZ ON, —FA., BEHICIIEBEEDODFBEAETCE T /VERKIEBM ISV bV » o))
T NEOHMBEBEITFBXICLLIEM L, DFBOMREEEBRREBICEIVELRLTZ I ENTBI N, RFRIC
&Y., KT EFREFTEHOEN TS 7 b VEBEEOEEICEL 2 85FAREIZ. BET 2EHREMTFOREEY
BE. L7V NV EEOEBRECEEAKICESFEEZITE I N REINE, — AT, PPIEEKICE
BTHDZZENERINTEY., AR TR ONIBBREREBIC DO VLW TIRBPLRDE W, 5%, BHEAL
FHRGEKFOHKOENFRHELTDIHEBICOVWTRIET T IVNENH S,

F—T— N GEEAF. 8K EYMTSUI by KBEBREFERS. TR7YFFYIVB. ORI
74 1) VIX
Keywords: Organic ligand, Iron, Phytoplankton, Western subarctic Pacific, Desferrioxamine B,
Protoporphyrin IX
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Higher temperature accelerate the growth of iron-limited
phytoplankton communities in the subarctic Pacific
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Iron is one of the key element determining the carrying capacity of primary production in the marine
ecosystem. Because of iron scarcity in certain oceanic regions, phytoplankton communities were
dominated by small-sized non-diatom species and thus less efficient trophic transfer and biological
carbon pump. However, the effect of climate change such as warming on iron-limited phytoplankton is
poorly investigated. This study investigated that the effect of higher temperature (+ 4-5°C relative to
controls) and iron addition on the growth dynamics of phytoplankton communities in the subarctic
Pacific. Two experiments were conducted during summer in 2014 aboard R/V Mirai (MR14W: 47°N, 160°
E; MR14E: 47°N, 148°W) and another one experiment was conducted during late winter in 2015 aboard
R/V Hakuho-Maru (KH15: 42°N, 146°E). The addition of iron enhanced the specific growth rate of larger
phytoplankton groups in all three experiments whereas smaller phytoplankton groups were rarely
affected. In MR14W and KH15 experiments, higher temperature enhanced the growth of phytoplankton in
both unamended controls and iron-added treatments. The magnitude of growth enhancement by the
temperature increases was larger in smaller phytoplankton groups relative to the larger groups in the
KH15 experiment. According to the relative growth rate analysis (between higher temperature (+ 4-5°C)
treatment to control temperature under each iron conditions, and between iron-added to non-iron-added
treatment under each temperature conditions), we found that the summer phytoplankton communities
were iron-limited rather than temperature-limited whereas late winter phytoplankton community was
temperature-limited rather than iron-limited. Our results suggest that the temperature conditions could
modify the dynamics of iron-limited phytoplankton communities, especially for the low-temperature
conditions. In addition, future global warming may enhance the growth of phytoplankton even in the
iron-limited open ocean. Given the higher temperature could enhance the growth of smaller
phytoplankton groups relative to the larger ones as observed in the KH15 experiment, not only climate
change but also seasonal warming from winter to summer may play a key role in the dynamics of
community composition in the ocean.

F—U—R: BB ENTSV0 by, BEFILKEE
Keywords: Global warming, phytoplankton, subarctic Pacific Ocean
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Effect of optical properties variability on retrieval of chlorophyll a from
ocean color data in Oyashio and coastal Oyashio waters in early spring
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SRR DB - SAFEFBETIE. BERICKREREN TSV N T —LHREL., BEFEEICELST
£FEW/ 007 1 J)ba(chlLa)BEN A IS, ZOBEOERECh.aGEEIZ. EAED+/-35%DEH ICIN
2EVWOBENHDZ—AH. BEZITIEHENA)IIIKAAOBICAZHNMEICHEEZS 2 T™BINTWS, L
MLADS, ZOBBICHSIT2EZONXNZNHEOFMIIES N> TWRWL, I TAMETIE. 20155
3RKKBRAIEY. VE- MY YV IREER,). RINGRE, BABERB(D,,)S & Uchl.aRE ZRE
L. AEHWHE S BRchLAREHEANDHEICDOVWTHRANT,

3R10EMS513HDEIEEBICH V., AFRMERHABBREL. YT 527 bV UAORINURE (a,)E
R F ORIRFEE (a ) DE0%LL L% 58D, b, T MDERRD2-7EFH - 7‘:0 F—HMOBUARTRIERAER
M (COOM) DIRIR R M (300 ) BP0 BA 2 720 TNODHEI &Y. EREEBEDRERETIER HE
HTEL., BEChLa7 LI XL%5BRLLGZE. 2-3/5 Chl.a%ﬁj(ﬁﬂﬂﬁ L7, LaLAass, 3F208ICIF
agPLEE b IFHD L. Bfchl.aZ L TY XLICE2HEEBERCGEA LT,

443 nmICH T M TSV 7 b Y ORIURE(a,,(443)) B £ U'b, (555)1E. EhEhchl.akEs & Ua,
(443) L BRRERICH > 7= TNOHOBREBEET—YICBERALLEZ S, EfachlL.aBRICR Shihanr
PaWchlLaRElX, a, 8L Wa, o PHEEZITTEY., BEYPCOOMM’HE X THEINTWVWS Z ENR
®Bxhir,

PE&Y, KBHICEIT2HENEEORERAEITFETERES KB THZ D, ZEDEREChLIRE
fWba, EDEBKEBEDNRFEMNEEAFB L chL.apE#RENEE LW EEZIOSND,

F—D— K XBHME, BRYT—MNEVI VY, HE
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Interannual variation of seasonality of primary production in the
subarctic region of western North Pacific
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IR EFREFHIIEN TS 7 b VICEWHISEEI NS &, RBEVHNEFICEE L THERE
EHHIBR < 11 B High Nutrient Low Chlorophyll (HNLC) &5 & 723, TEIIEEIEEIRICE T 29 & B
BERBMPICL > TRELEZRBRIFGEVMERSZ5IZRIL. BVWHBEOHBKERBICELZLT LN
TEBINTWa7H, M2 - CZHNRAE, SEFOMEREOMANMTONTVS, RE. SHERGBREY
EEROHAESUREVEOB/BRICOVTHEI HEINTWS, £ L. MHGENLNERAIRKESATE
KERBICHBT 25, TIL—LLUBROEPKREEREENMHRFSINATVWEEEZAONDD, SHERED
L0 TRENEEEMEE L OBRICOVWTEFHEARDN SV, BEYE— MV IV TREFHICEITS
EMEEEOREZILZHRAUTE 57D, REVEREICRT2EREEDREZHRT S ENARETH
%, £z, ZTOEDICEEREEELEOTEHMAEERIT DI ENIVETH S,

Z I TAMRETIE., EREEELHOFHMEZRITIBELERL. TOHLUEISBFERS L, X
. EHCEICEBEEEORELHODERZBALMNMNCTEIEEBME L,

2003F A 52015F D 13FRICMODIS/AquaTEEEI N, Y E— MY YV IRERELEREMNHET
BEAFBALL (ZEREEIkm, SBFEY) , VE—RNEVY IV IRNENSEDN TSV b DHRIVER
HaQAA (ERBRIT7ILT ) X L) TKRD, KRR —XDEBEEEHE T )L T X L(Absorption—Based
Production Mode|) CERAEE42EH L., FFOE—BEICH T 2EMEEEOTHEHELTFEE L
T=o BIKBFIEEIZ2003FEHN 52010FEDSEMICAMSR-E/AquaTEE S /=, ZEREAEKET12km,. THFEHD
F—Y&FBLE, £/, 2003FEH52012FD10EMICAVHRR/NOAATHEE S iz, ZRIRIGE
4km, TEBEHOBREKEELFIA LKL, 5IC. NCEPHRHET 22003FH 52015F D 13FEM DMz 7
Sy I 2AOBERT—Y (CEHBRGE1E. 1BFH) 2#FBALE. [IEESEHRE LT, 7oV MUy RENR
9 22002F1BH» 520155128 DPDO (Pacific Decadal Oscillation) 353 #BE L. EXHEEEHL T
FALE,

EREESOSREICH LTI TR —@iF (KEHE) 2 #8A L. EREESEORBEEHEZ1207 5 RIZH
¥lrz, 2L T /7 2ABICEREEED2OOE—V2HME L. 18 : 1EBOE— OHRE (E—2
18) . 280 TEEDOE—7% A 52EBDE— 781X TOHME. 3H#: 2BBOE—7 DA & L7,

FHR—=VoBOlEEARE. BLTHLF vy HAEEBORFIIEUBEBKICEDODN TULED, JEKEME
BRICE—VDRRoNI, WLAFv v A¥EEBORAICEWVWTEELKD20, AREOE—IHARLN
Teo DNAF vy A¥EERRBET ) 12— v VABERETIE, 2ABOE—IMEBEOE—I LY HKE
Dolee AHR—YVBHRRBEERE, X—) >V /BAEREARE. SLCRBZETCEOE—7 DAH2EE
DE—V LY KREHN T,

WINDEEICEWTHLEOR T S v I ADNRNMIRY ., SSTHAR/MIA>7%., 1HOEBEESEMHD
RE-TWERD, 1HORRIEBEFDAMEBRRBORENMNNE >/ LICEHELTWE EEZONS, &
HEOEE = EXRDOMLIEET S, WITNEBTIE—RDFERIPT7T0%ULTH 7, THS LU 28ICH T
ZKBEDEHEELERT Ty U ABEDRELEIE. PDOBHORFELE MBI Y THY ., EREEEDERE
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F—O—N:EREES. VE—bEYI VS HNLCES
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Marine and atmospheric observations of volatile organic compounds
during early spring in the Oyashio region
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A variety of volatile organic compounds (VOCs), including dimethylsulfide (DMS), isoprene and acetone,
are emitted from the ocean to the atmosphere, and have strong influence on photochemical oxidation
and aerosol formation. Since these marine VOCs are originated from microbial metabolisms of
phytoplankton and bacteria, the VOC concentrations in seawater show seasonal and latitudinal variations
associated with microbial activity and taxonomy as well as ocean physics. However, it has been largely
unknown whether the variations of VOCs in seawater due to microbial activity affect the variations and
distributions of VOCs in the air.

In order to examine the linkage between biological activities and VOCs dynamics both in the ocean and
atmosphere, we made observations of spatial and temporal variations of VOCs during KH-15-1 cruise by
R/V Hakuho Maru on March 2015 in the Oyashio region, western subarctic Pacific. The VOCs
concentrations in the surface seawater and the overlying atmosphere were continuously measured by
Proton Transfer Reaction-Mass Spectrometry during the cruise.

Phytoplankton (measured as Chl. a concentrations) gradually increased from the beginning to end of
March. This seems a sign of springtime phytoplankton bloom in the Oyashio region. With the increase in
Chl. a, the concentrations of several microbiologically produced VOCs (i.e., DMS, methanthiol, acetone,
isoprene, acetaldehyde and propene) in the surface seawater increased. The VOCs concentrations in the
air did not show clear increase except for DMS. The DMS concentration in the air showed positive
correlation with that in the seawater, suggesting that marine organisms (i.e., phytoplankton) contributed
to the increase of DMS concentrations in the air.

F-O— K EREARLEESY. FEE, BF-KIBEI75v IR

Keywords: volatile organic compounds, Oyashio region, Sea-Air flux

©2017. Japan Geoscience Union. All Right Reserved. - ACG52-09 -



ACG52-10 JpGU-AGU Joint Meeting 2017

EFEMT V0 N UBBICBITRZARAIBERIT7TOVILEBERBKED
Vo=

Linkages between atmospheric organic aerosols and surface seawater
during phytoplankton blooms in spring
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Number-size distribution and cloud condensation nuclei (CCN)
activity of marine aerosol over the northern North Pacific in spring
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Size distributions and CCN activities of marine aerosols obtained in
the longitudinal observation over the Pacific Ocean
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Atmospheric aerosols play an important role in controlling radiative properties and lifetime of clouds by
acting as cloud condensation nuclei (CCN). Given that the ocean covers about 70% of the Earth’ s
surface, oceanic aerosols contribute significantly to the CCN budget in the marine environment. Marine
particulate organics and precursor gases generated by marine biota may affect concentrations, size and
chemical composition of the oceanic aerosols. Thus, it is important to understand the relationship
between marine primary productivity and aerosol properties related to CCN activities over the open
ocean. In this study, size distributions and CCN activities of aerosols over the Pacific Ocean are
characterized, and factors controlling the spatial variation of the aerosol characteristics are discussed.

Atmospheric measurements were conducted during R/V Hakuho-maru KH-13-7 and leg 2 of KH-14-3
cruises. Ambient air was sampled continuously through the inlets via silicon tubing and then dried with a
diffusion dryer. The dried air samples were introduced to a scanning mobility particle sizer to measure
number size distributions of the ambient aerosols. CCN concentrations were measured with a continuous
flow thermal gradient CCN counter during the leg 2 of KH-14-3. Concentrations of atmospheric trace
gases (O, and CO) and radon daughters, those can be tracers for land-origin and/or anthropogenic air
masses, were also measured continuously along the cruise tracks.

The aerosol number concentrations varied from <100 to 3000 cm™ and the spatial variations could not
be explained only by the transport of land-origin air masses. This result suggests that it is necessary to
consider the supply of marine origin material to the atmosphere. The aerosol number size distributions
showed bimodal with a gap around 100 nm in diameter, which is characteristic of clean maritime air, in
most of the oceanic region. The Aitken mode (diameter less than 100 nm) contributed greatly to the
number of aerosols in the regions where the influence of land-origin air masses were small, indicating that
the regions were suitable for the condensation and growth of fresh particles. Actually, a few typical events
of new particle formation were observed in the South Pacific. In the arctic region, a spontaneous
enhancement of aerosols with diameter around 100 nm was observed. Because there were not major
anthropogenic sources of pollutants around the arctic region, the enhanced particles might be come from
biogenic sources. Analysis based on CCN activation ratio suggests that these increased fine particles were
rich in organics.
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Biogeochemical linkages between the ocean and the atmosphere
during phytoplankton blooms in the Oyashio region
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Fine- and micro-scale observations in the Oyashio in winter
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During the R/V Hakuho-maru cruise in Mar. 2015, fine- and microstructure measurements in the Oyashio
water were conducted using a CTD/LADCP and vertical microstructure profiler in order to know the
spatial variability of wintertime turbulence field, which has not been reported so far at this area. At a
station off the shelf break, whose bottom depth is about 530 m, one-day repeated observations were also
conducted to know the temporal variability of turbulence intensity.

The energy dissipation rate, &, was patchily elevated to O(1 0%) [W/kg] and was typically O(1 0'°-1079)
[W/kg] in the upper 400 m depth (less dense than 27.0 ¢ ,) across the Oyashio. Off the shelf break,
where the one-day observation was conducted, strong turbulence with € = O(107) [W/kg] and Ko = O(10
3 .10%) [m?/s] was observed at around 60 - 70 m depth (26.4 o ), and &= O(1 0%) [W/kgland Ko = O
(10®) [m?/s] at around 350 m depth (26.7 o o) corresponding to the period of isopycnal heaving of about
50m. This strong mixing around 26.4 ¢ ,(26.7 0 ,) was enhanced when the along-isobath (down-sill) flow
and its associated shear was strengthened. Harmonic analysis shows that the diurnal tidal flow was large
in the upper 50 m, while the mean and semi-diurnal flow were also important at around 26.7 o0,
suggesting that the tidal flow may impact on the turbulence field at this place.
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Keywords: turbulent mixing, Oyashio
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Differences in the composition and photosynthetic physiology of
spring phytoplankton assemblages between coastal Oyashio and
Oyashio waters
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Nitrogen and Carbon stable isotope ratios of zooplankton in the
Oyashio region of the western North Pacific
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Carbon and nitrogen isotope ratios (& '°N and & '*C) of organisms are controlled by not only biological
factors, such as catabolism and assimilation, but also physical environmental conditions that influence the
isotope ratios of primary producers (phytoplankton). To examine how different water properties (i.e.,
nutrients and temperature) affect § '°N and & 'C in marine food webs, we measured 8 '°N and & '3C of
zooplankton in three distinct water masses: coastal Oyashio (CQY), Oyashio (OY) and warm-core ring
(WCR) water along the A-line monitoring transect (38N-42.5N, 144.5-147.5E) in March 6- 26, 2015,
cruise of the KH-15-1 of the R/V Hakuho-maru of the Japan Agency for Marine-Earth Science and
Technology (JAMSTEC), and in February 28 -March 16, 2015, cruise of the WK-15-03 of the R/V
Wakataka-maru of the Tohoku National Fisheries Research Institute, Japan Fisheries Research and
Education Agency (FRA). Zooplankton samples were collected from 150 m depth to the surface using
vertical tow of a NORPAC twin net (45cm mouth diameter, 0.355 mm mesh size). After collection, all
samples were classified using a stereomicroscope into species or genus level, and only adults were used
for isotopic analysis. Water samples were collected from the surface to 250m depth profiles for the
measurements of & '°N (NO3++ NO,). We compared the trophic fractionations of carbon and nitrogen
isotopes (A & 8¢, A8 15N) of zoopalankton among the three water masses. We found that & 5N of
chaetognatha at COY tended to be higher than OY and WCR, but a simple relationship between A § '°N
and A § °C, regardless of species or water masses. Combined with this A § >N-A & '3C relation, the
isotopic ratios of zooplankton would allow us to predict C and N isotope ratios of higher trophic
consumers, such as carnivorous fish and seabirds.
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Contribution for the marine ecosystem at the North East Pacific Ocean
by deposition of atmospheric nitrogen compounds
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TOTHBICB I ZEETHREICLYBRBE SN YMWEINERICEESINBERBADLET DI EICLY
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RIS DBEBEANDLBEDREE Y IE. KKIEZMEEE T IILOWRF-CMAQ%Z W T, 2009%F~2013%F
(HSEMDHERREZTV. 7YVEZT7HLUHRBRIEBEOE Y - BEMELBEOHERRAFA L, BFEERERTE
FTILIENEMUROA V., SIREZETELLE. KL OEBRILEMLEDSS 2SO BEGEEEREL
Too LLBD7=HIC, MODISICE 27007 1 VEERAOCHKEREZFAL. 2ANICERIEAYIEE DFT ST
HiTo7=,
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