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Currentt states and future prospects of modeling studies for lower trophic level marine
ecosystem.
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Historically large scale ecosystem models for lower trophic level have been developed for understanding of global biogeochem
ical cycles such as global carbon budget. For this purpose, a concept of Plankton Functional Types (PFT), in which planktot
are categorized into several types depending on their roles on biogeochemical cycles, have been employed as one of effecti
representations of marine ecosystem. Even now this approach of PFT modeling is the main force for a large scale modeling re
resented by earth system model. On the other hand, the demand on ecosystem modeling have been expanding and diversifyi
Namely interest in understanding of ecosystem itself being heightened (e.g., future impact of climate change on ecosystem role
and diversity). As a results, modeling approach for explicit representations of plankton physiological response and ecologica
interaction have been attracting attention in recent years. Large scale ecosystem modeling also being in transition. In this pr
sentation, based on internal activities of CMIP (Coupled Model Inter Comparison Project) and MAREMIP (MARine Ecosystem
Model Intercomparison Project), we review the current state of PFT modeling and discuss future prospects of lower trophic leve
modeling.
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Vector digram analysis of ocean carbon pumps: application to the climatological data anc
CMIPS5 simulations
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The ocean stores 60 times more carbon than the atmosphere and therefore the ocean carbon cycle has a critical role in contr
ling the atmospheric CO2 concentration. By using the three dimensional distribution of dissolved carbon concentration (DIC),
total alkalinity (ALK), phosphate, and salinity, four types of ocean carbon pumps (organic matter, calcium carbonate, gas ex-
change, and freshwater flux pumps) are defined here and | propose a method with which individual effects of four carbon pump
on atmospheric CO2 concentration can be quantitatively evaluated. By applying this method to the climatology, the contribution:
of four carbon pump components to atmospheric CO2 are clearly evaluated in one figure (the vector diagram); each carbon purn
component is represented by one vector and its contribution to pCO2 can be measured from the difference in the contour value
between the beginning and the end of the vector. The same analysis is also applied to the CMIP5 earth system model simul
tions. Although all models reproduce the same level of the atmospheric CO2 concentration as the climatology, it is shown tha
contributions from four carbon pumps are not the same among models. This study demonstrates that the vector diagram analy:
introduced here is a powerful tool for quantifying the individual contributions of the ocean carbon pumps on atmospheric CO2
concentration and also a useful tool for evaluating the reproducibility of ocean carbon cycle models.
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Anthropogenic CO2 uptake, transport, storage, and dynamical controls in the ocean:

modeling study
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Using an ocean carbon cycle model embedded in an ocean general circulation model, we examine how the budget of a
thropogenic CO2 is dynamically controlled. The budget is composed of transport, storage rate, uptake from the atmospher
and density conversion. We estimate (1) vertically integrated budget, (2) three-layer budget, and (3) eleven-layer budget for th
eleven sub-domain of the global ocean. This work is the first attempt to conduct the budget analyses in the density framework
The vertically integrated budget is appropriate for examining the inter-basin transport of the anthropogenic CO2. The estimate!
budget is largely consistent with the previous studies. The three-layer budget allows us to identify how the meridional overturning
circulation related transport determines the thermocline inventories for anthropogenic CO2. Itis found that Subtropical Cells anc
the thermohaline circulation play a fundamental role for the budget in the Pacific and Atlantic Oceans, respectively. Along with
a inventory map in each isopycnal layer, the eleven-layer budget is suitable for examining how anthropogenic CO2 is stored an
transported in various water masses. For the mode waters, which serve as reservoirs of anthropogenic CO2 accumulated in t
ocean interior, it is found that uptake via gas exchange is important but much of the uptake via gas exchange occurs non-locall
to the mode water formation regions through the Subtropical Cells

F—U— R NAEERZE, OGCM, #iiik
Keywords: anthropogenic carbon, OGCM, transport
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Modeling the global cycle of marine dissolved organic matter and its influence on marine
productivity
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ETHBIC OV TN, IEAIIC OV T, AV itt & Bt 2 2 Z R8T 5. AV iEale Gy
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FIHPREED SRR LT, RIFHOETIVEDNICE D Bl L BE T 218FAMYGERZHIT 5 LN TE e, NT
TV VAR O ZE AR IR TO N LB L B E LTz, ETVEEFBRICKI DL FDOT b ol 1.
BRI A — Vi BT, B BIEEA AR DB EEIRRIC B KIS THBRIMRTE 5, 2. BEAED
DIFEGIFED IR EY A R 2 G RICBAD E ¥ 2, 3. W75 27 b2 5 OBHICRERIT 5 B0 etk sia
YNSRI IR S N, T O RHEREIC X 2 RERAR ORI R & U CHBTIRO LY E N2 & 5.

F—U— R B EWEIRER, ISR, EYERe, e et BuEe Ty > 7

Keywords: marine biogeochemical cycles, dissolved organic matter, microbial loop, marine productivity, numerical modeling
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Stable |%otope study using Fe: implication to understand the Fe-biocycles in marine envi
ronmen
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Studies, Ehime UniversityNational Institute for Environmental Studie$yational Museam of Nature and Science

Iron is one of the most important inorganic nutrients for almost all plants and animals. For marine organisms, because of ver
low concentration range of Fe<L0~7 wt%) in the seawater, intake efficiency of Fe could become very high to avoid possible
loss of many biochemical functions associated with Fe. This is well demonstrated by the small changes in the Fe isotope ratic
(°5FeP*Fe and®"Fef*Fe) among the marine organisms of various trophic levels (TL) (e.g., plankton, shrimp, tuna : Jong et al.,
2007; Bergquist and Boyle, 2006). This lack in the changes in the Fe isotope ratios can be explained by the high-intake efficienc
of Fe from the dietary foods. This is contrasting with those for the land organisms. For land organisfigettié-e and
5TFeP4Fe ratios vary significantly with the increase of the trophic level (Walczyk and Blankenburg, 2002, 2005). This could be
explained as reflecting the large isotope effects on Fe isotopes, mainly due to the low intake-efficiency of Fe. In fact, availability
of Fe for land organisms would be much higher than that for marine organisms, because Fe concentrations in the most rock
minerals or soils would be much greater than that in the seawater. However, the intake efficiency would not be a major sourc
of the changes in the Fe isotope ratios. Chemical form or oxidation status of Fe would also affect be magnitude of isotope effec
on Fe. Moreover, it should be noted that the Fe bio-cycle can not be evaluated only by the traditional trophic level, defined by
the 13C/12C and'®N/'*N ratios, which should reflect the food chain of the organic substances, such as amino acids or proteins.
This suggests that the conventional trophic level did not reflect the food chain of Fe. To investigate this, we have measured th
FePtFe and®”FeP*Fe for series of marine organisms, especially for higher trophic level animals.

In this presentatiorRPeponocephala electta=23; TL=4.3),Thunnus alalung&n=7; TL=4.0), Thunnus obesug=1; TL=4.0),
Kajikia audax(n=1; TL=4.0), Berryteuthis magistegn=5; TL=3.4), andOctopus longispadiceus=2; TL=3.3) were subsi-
dized to the Fe isotope ratio analysis. After the chemical decomposition and chemical separation procedfiFes‘the and
5TFeP*Fe ratios were measured by the multiple collector-ICP-mass spectrometer (MC-ICP-MS). The meé&BefpéEe and
5TFeP4Fe ratios varied significantly from those for lower trophic level organisms. Several important features of the Fe isotopes
for marine organisms could be derived from the present results. The changesiRefiéFe isotopes could be explained either
by the poor intake efficiency of Fe from the dietary foods, or by the changing chemical form of Fe in the dietary foods for the
marine organisms of higher trophic levels. If in the case that the Fe was adsorbed as a heme-Fe (Fe(ll)) from the dietary food:
the magnitude of the isotope fractionation would be smaller than that found in adsorption of non-heme Fe (e.g., Fe (lll)). This
suggests that the major source of Fe for higher trophic animals would be non-heme Fe. Another possible cause of changes
the ®*FeP*Fe ratio would be originating from the definition of the trophic level of the marine organisms. This suggests that the
food-chain for the inorganic nutrients should be defined by the separate definitions. The details of the mechanism in the variatio
of the *6FeP*Fe ratios for the marine organisms will be discussed in this presentation.

F—— R SRLOE RN, S, Y, 2 ERBERAGEAEM G 7D A H &ML (MC-ICP-MS), SKEEEL RS
Keywords: stable isotope of iron, iron biocycle, marine organlsms, multiple collector-ICP-mass spectrometry, trophic level
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New Models of the Flexible Response of Plankton Ecosystems: from Theory to Practica
Implementation
New Models of the Flexible Response of Plankton Ecosystems: from Theory to Practica
Implementation

SMITH, S. larit* ; YOSHIKAWA, Chisatd ; SASAI, Yoshikazd ; CHEN, Bingzhang ; GARCIA-COMAS, Carmeh
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IMarine Ecosystem Dynamics Research Group, RCGC, JAMSTEC & CREST2lisTifute of Biogeosciences, JAMSTEC,
3Marine Ecosystem Dynamics Research Group, RCGC, JAMSTEC

For over two decades, detailed models have been developed to reproduce the flexible response of phytoplankton, and tc
lesser extent of zooplankton, as well known from laboratory experiments. This research has yielded scientific insights, an
some of those detailed models have been applied in coupled physical-biological ocean models. However, such detailed mode
are in general too complex for practical applications in large-scale and long-term ocean modeling studies. Therefore, mos
current marine ecosystem models do not account for the flexible physiological response of plankton. Nevertheless, large-sca
and long-term ocean modeling studies are necessary in order to test the theoretical ideas embodied in these detailed mod
against oceanic observations and to explore the impact of flexibility on the response of plankton ecosystems to environment:
change. In order to advance scientific understanding of plankton ecosystems in the ocean, we aim to reconcile the results |
laboratory experiments, theoretical modeling, and oceanic observations. For this purpose, we are developing new, relativel
simple models of the flexible response of interacting phytoplankton and zooplankton communities, which can be applied in
practical ocean modeling. Recent results will be presented from one-dimensional (vertical) coupled physical-biological model:
of the ocean compared to oceanic observations. These results include: 1) the impact of the process of photo-acclimation on tl
vertical distributions of phytoplankton biomass, particulate organic nitrogen, and chlorophyll, and 2) the potential role of the
hypothesise®ill-the-Winner grazing effect for sustaining plankton biodiversity.

F—7— R: plankton, ecosystem modelling, ocean, observation, validation, trade-off
Keywords: plankton, ecosystem modelling, ocean, observation, validation, trade-off
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Phytoplankton coexistence based on niche differentiation studied by an OGCM
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WEORY TS > 7 N IFZRRIEICEATED . BN ET 2 L HEE 5N TWS (Guiry, 2012, HEIED LR
HHARBRETHRICE DD ET, COXIBRZHMENHZDRBEEZTH., HEFEEAREL T IHLE AN Z X LHHE
REINTWVD, KR TIREHCZy FRENCEH L, TOANZALCE>TECTE T TS >V 7 b OfEEU 3
TEDLDHIE LTz, IETEE U TRIBEABIRE TV (OGCM) 2 W e, HBPE TR - HhEUC X % 2¢RIR O A /E
ANZRREICEEREEZRIEFLTNS EEZ BN, TOREOWVTEMIE LT,

W ERAERERET )V NEMURO, MEM ZHICBHR LI 75 > 7 s V2T T V2. KSR €
7V (MRL.COM) ITHHAAATE, PIEG IS EAR L U 7 dh ARG ER & M e IEER 2 HBI U T 0| FHEREEIE IS 30 % X
AL S0 EDMEEEK TH %, Bifi « OB R ERT Z81CA T4 0TIV LIF, ODETIV) SR L, D
EFIVCIEIRE « 28 - Y63 MRL.COM TRIE XN E D&V, KWy - 875> 7 b VIBEOREEET %, 1
FIOKEY) « BTS2 7 OB « J5EUE 01 L TH B DT, MRI.COM DFER L HHiRd % T & TR « IO
ZEETES,

MRI.COM T « SR « YRHED R T2 240 DM 75> 7 b U2 ism S8R 31N EE R - Tz — /7.
AU 240f7% OD ET7 )V THiG ¥ % & 85N EEI 572, 0D BTV TIFFAINC LA FICIE 1FEL A AEZ N a5
oo Ko TR - IhBUE o 2T 2D, y 2RMERD TS, lADr—AZFHL NS LB - HLEL
ICX o T, HAHMEMFS IO EWIHED S ]ORN EEE SN T LR, RAEIICHIKT 27 — AR E
Nz,

EEK o 3 RERE (ZyF) OENMCELS SFICHHUI Y, 248N I3 RBEITo 1z, LEEHK-S
7zDIX 125FTH - 72h, U EROFEETIZHEL Hixs =y FREMIRNIC K> TIERETH S L EZ N5,
{EATRERFRIC DWW TN & BalifE M 0.1 R DEN ULEWT —ADMEET 5 T W5 Tes = FOMENITE
WD B 120 THAFATREL W D MBS KIS 75 > 7 b VAT 2 DICERE I —4HTH3 LEZ BbN%,

F=U—R T T2 T b R, IHERERE TV, IR E TV
Keywords: Phytoplankton diversity, marine ecosystem model, OGCM
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Arctic sea ice algae modeling: Response to shelf-basin water transport
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Seasonal and interannual variability in biogenic particle flux was captured by the multi-year bottom-tethered sediment trag
moorings in the Northwind Abyssal Plain (Station NAP: 75N, 162W, 1975 m water depth) of Chukchi Borderland. The trapped
sinking flux of biogenic particles had an obvious peak and the major component of diatom valve flux was sea ice-related specie
Fossula arctica in August 2011. On the other hand, the observed summer particle flux was considerably smaller in 2012 than tho
in 2011. The suppression of sinking materials would attribute to the extension of oligotrophic Beaufort Gyre water toward the
Station NAP. In this study, to address an impact of water mass condition on biogenic particle flux during the summer season, se
ice algae component was newly incorporated into the lower-trophic marine ecosystem model NEMURO. The original NEMURO
coupled to the pan-Arctic sea ice-ocean physical model COCO represented pelagic plankton species (i.e., diatom, flagellate, al
copepod) and reproduced the early-winter peak of sinking flux of Particulate Organic Nitrogen (PON) [Watanabe et al., 2014]
Whereas the mesoscale shelf-break eddies played a great role in the early-winter peak, the simulated summertime peak w
significantly delayed behind the trap data partly owing to lack of sea ice algae component in the previous experiment.

In the developed model, the major habitat of sea ice algae was assumed to be a 2 cm-thick skeletal layer at sea ice-oce
boundary. Since sea ice bottom temperature was always kept at the freezing point of underlying sea water, the growth rate
sea ice algae was calculated following light availability and nutrient uptake terms. Light transmission through snow and sea ice
column was given using empirical extinction rates. Sea ice-ocean nutrient exchange was formulated in the different manner fc
sea ice freezing and melting periods. We assume that sea ice algae can utilize nutrients (nitrate, ammonium, and silicate) both
the skeletal layer and in the ocean surface layer, according to nutrient availability in each layer. This hybrid-type nutrient uptake
formulation is considered to represent more realistic characteristics of sea ice algae biology. In addition, the modeled PO
was divided into two components with different sinking speeds so that sea ice assemblage could sink faster than other particle
derived from pelagic plankton. The one-year experiment from October 2010 to September 2011 demonstrated reasonable spa
distribution and seasonal transition in sea ice algae biomass and the related sinking particle flux during the summer season. T
interannual variability and possible background mechanisms (e.g., influence of Beaufort Gyre variation) will also be discussed.

xWatanabe, E., J. Onodera, N. Harada, M. C. Honda, K. Kimoto, T. Kikuchi,
S. Nishino, K. Matsuno, A. Yamaguchi, A. Ishida, and M. J. Kishi (2014)
Enhanced role of eddies in the Arctic marine biological pump

Nature Communications, 5:3950, doi:10.1038/ncomms4950.

F—T— N AUHHEE LR E T IV, 7 A AT ) —, R—T +— MEBR, IR 77 5 v 7 A
Keywords: Arctic marine ecosystem model, ice algae, Beaufort Gyre, particle flux
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II\:/Ies?scaIe eddies, 3D turbulence, internal waves and associated nutrient flux in the Kuros
ron

EH s
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HAT RN RS20 B9 2 5. K7 - ShiE/ O - PrEims-o, oY, b7, EYBRRICE K2
ZRIFT, BREE UTREDT 5N 2 EWo LR TH 58, mibGtEEE T, 2 < OFEEDNEINZITV,
X ZN5 OHHFfE FHRTANCENET 5 728, MR Th 2 Bl 7 o v Ml B0 2584 i 1d . B faoBRic EE
ThHdEMETES, LHLENS, BT oy METHREEFEZ X X 2 REBE 2 MG 28I OV TIRIASH TR A
Vo TE- T, ZHIY « RAFERICE C 2 B OZTNN U T, RERIHGITKTE 3§ 5 ORI ISE T 5 D i,
THTH %, ARWFETIE, BINREEZ MG 2 FEGYH A A= X L2MGEE L, 205 28 & L CHXIN A B E M
ZHSMCT 2 &, TIEFOEENANE - IR BRI ERRRDISEOHE - THNCRIITH I EZHNET 5,

AW BN TR, S CRER 269 5 2 55 SN - 7 () HFHEEHENE & 2N 2RY] 5 (i) HFEEHZ
R B MR LIS TR 23 T LT 5, T() S E L 1I<E, PREOMDN RN S U 5 2 & RElorets
ICPES SREIRE 2 Z DR & L TR 2 ENHRS, —)7 (i) FBEE2RY) 285 (3, SLIRES. EILSoHGEZ
BUIF2HENURS, AT 0D 27 M T DRERMGEROMIA] 279 535, BH GREUEERY) 3. 20094
10 AICHUS U= Bi580 7 — 21, 320t e AR U T, HEHERELIZIG729/35 > A L28iiE i %2 O(10 m/day)
EHEE L, BOIe T IC AT 2 AE /KO T IR 72 #iH L 7z (Nagai et al. 2012) Clayton et al. (2014)%. [FIfiiiiE T
RRAEROWIH T — 2 Z VT, NT VA UTSRERNG [Z 9, FFEEmICIh > T MHEBEOE 7 F v 7 Ah K
% 60 m T O(100 mMol nT2day ) IC e S EHEE LTze LA LML, 17927102 MIin> THEA MR D
BRURETZ2H2EZ S, HE LI RERRERORE LME Ty 7 A&, ZORBTRETZTHAS FHET
T I ALITBILED 12, IEROEEEECHWEEZ Z2FENTES, EHRORERMIACES T2DICIE, FHE
SR » TelinRIC N A THEEMZMYIS 7 v 7 ADETH %, Nagai et al. (2009HM7 - 7z 20084 8 HIX 1 Hiil
TRENCIR > THRA LTz EM-APEX 70— F TH(S L7z B 7 1 > M OBUGEHI T — 2 Z2iE T & L, 20094 10 H.
20114F 8 H. 20124F 8 HICHUS L@l 75— 2 &, SRl OB E N T O(1078-1075 Wikg) & BRI 7R SR o e
DOHGEHD 10-1000f5K & WELTER) T 1)L F—HoR R 2R Uiz, O, [FRHCER L 7z ADCPIC X 27K Fid O #h
B 7, REREE T THRRoMEZ R Lic LD, NEREOMENZ C TREL TV S EMERTE S, TOX
5 72 BHEIRENE N IC B 53 UWELTGES) T 30U F—HoE RO KR IE. Kunze (1985)% Whitt and Thomas (2013)
D, SEEENEE O & B 7 1 > b OFRNDIKE « SRIE S TS > TRAE LG5 & LT ERiImoTs Rz SR d
58D TH5, Nagaietal &aih) &, CTOMET Oy MBI S EMENEREEA, BEHD 9 % HTHBIMIC R
B LWV IRFHEMRGEES 5 72DIC, KSRGS (1 km) OIEFRKETE T VBRI U 7 Sl z2 g1 & L THWT
BUETFERZ T LTz 2 ORER, JESIHEI S O] /1 U TR O FEE LTI 1 OB L IED ST E NS AY O(10
mW m~2) THEREND T D57, HiE> T, SEREE T CEREE U722 L WELFGES) = 3L F—Ho o, 2h
ISP e SRS T A WY 2 B0 7 T 7 Zd, JADVER UTSEEMER OA R 53, Bilh b AR FE UTa i kN
BRI TR T 2 ETHREL TV EEZZHEMNHIKS, Fz. 20134 7 HICE L 7z 71— k7% 7z i
FREIC IR - T MRS BRSO S . WEIE FISih - 7259 900 kmiZ i - TR /KD HHIRE 2 & © D DORH K OTiE
PEEATEF L TV S HMN Tz, S5, ZOHESMU)VE (100-300 M) HETlE. SLrDES)T oL F—HoikRid /N &
WED, KIROBGRRDFRENE T 300 kmicH > TE L KREVHEM o7z, T OREHRIE, HiliiE N EOEYEE
ICBWT ZEILHOHRICHE S IRAD I T W RERMHGRIR CH A RN Z RTEDTH B L EZ B, HKRTE. C
NSIThZ TRIGEE 7))V 72 O T2 RO YIERC P S KRB O FEEHEE IR OV TN S THS PETH 5,

F—U— R 2w, ELIR, T, BRI, EANEY, KRR
Keywords: Kuroshio, Turbulence, Mesoscale eddies, Internal waves, Double diffusion, Nutrients
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Fig. 1: Salinity measured along the Kuroshio main stream using an EM-APEX Float. White box is
measurement range of the microstructure profiling float.
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K pEREE# T — & & Ecopath with Ecosie FHW e BERE T V7 & Z DL
Ecosystem modeling using Ecopath with Ecosim and fishery related data for practica
application

TS s b
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SURZSE DM DB T8 U ClrE A AR Z2 Rt R 4 5 728, FRERICED < i EH OB EHN T
W5, HARTIEZDRABEZORNEEDN T MRZELTES T, T—2ZET BK6H)E > Tz, LU HARR:
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Numerical analysis of controlling factors of the interannual variations of Japanese com:

mon squid around Japan

B R E R R AR AT
YOSHIE, Naoki* ; GUO, Xinyu' ; WANG, Yuchend ; KUBOTA, Taishit

L BIRACENRIRETR A > 4 —
LCenter for Marine Environmental Studies, Ehime University

HA SO CHIE X NS )V A A F1 (324 © Todarodes pacificos 1. HATZ T s, FEz EEUEEIC S
WIS HELKEERD 1 DThb, TNETOMIN S, A)VAAL A DOEFELREHERIKICONTIERD KSR
EMHSMTIE > TWVWB, AV AL HE, WY FilERERmD S HAMWEREIEBIC B W TEINE N, EFHARES LL
AT HIAS A 72 R A LN S RE U, BIKIEEIND 7z DICH U B Y FHRICR D FEINT %, T O HARJE I
KB B AINALADOEFREIT., BETEROBIC K RRELFZH0IRLTER, TNE T, WkiA L DR
BRI FETIGIC BUE T RIS DV TR EN T E M, CTORELT % AT 2 EHRC DOV T E BN i#iaNa X
NTWVEV, ZTTAIZETIE, 199 2FEN520 0 2FIIHT T, FHBHETIVE BV THARBIERICE TS
ZIVA AL HEDORMEEZ S T 2 L— 3 VL, BELEZT SR TERICOWTERNNT 21T 72, €T )LH
TUE KR EIKIRIC X B PEDNIEHEE . SERMARFD T > & LT 4 — 738, AE/KIRIC X 29 EDOFE R, HifaERE
ZARIC X Z UL ZE B LTz, TTIVOFERMN S, 2V A A HEFEORELFHERF L L TiE, RagREOLH)
MRGEHETH BT EHREEI NI,

F—T—F: AV RAA 71, KFEBIRE TV, $BAFEZE)
Keywords: Japanese common squid, particle tracking model, interannual variation

1/1



Japan Geoscience Union Meeting 2015 0/0)

(May 24th - 28th at Makuhari, Chiba, Japan)
©2015. Japan Geoscience Union. All Rights Reserved. ]E‘;Eé‘si—fiem

Union

AOS23-12 £45:201B FFRE:5 H 24 H 17:15-17:30

BRI & B AT O /K BEEE PRI R 2 s 2T

Impacts of global warming on fish resources in North Pacific
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Modeling large-amplitude recruitment variability of marine fish
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Marine ecosystem modeling has advanced considerably in the past few decades, enabling quantitative evaluation of bioge
chemical cycles in the ocean. Some models are incorporated into the earth system model and applied for projecting future clima
change. However, many of these models consider trophic levels up to zooplankton and do not include fish and other nekton. Al
though abundances of some marine fish species show large interannual fluctuations synchronous to environmental variatior
few model frameworks had capability of explicit analyses on their linkage. A recently developed approach for fish modeling
takes both biomass and number of individuals into consideration, which is one of necessary factors of fish community structure
however, even with this approach, present fish models do not usually reproduce drastic variation in the abundances of some sm
pelagic fishes such as sardine and anchovy. In the present study, we step into recruitment processes of marine fish, which f
been suggested by field studies to be determinants of the population size. A food-web model for planktivorous and piscivorou
fishes was developed, which will be coupled with a lower trophic ecosystem model and a hydrodynamic model. We focus on the
environmental variability in the western North Pacific and the accompanied responses of sardine and anchovy, and test sevel
growth and survival models during early life stages of these fishes. In the presentation, possible amplification processes fror
plankton to fish will also be discussed.
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Satellite remote sensing data analysis of the quantum yield of photosynthesis for marin
ecosystem model development
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A challenge to evaluate effect of climate change on Japanese anchovy (Engraulis japon
cus) in the East China Sea.
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