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Acoustic remote sensing of marine organisms
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Seasonal dynamics of phytoplankton and bacteria community in
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Phytoplankton and bacteria play ecologically and biogeochemically significant roles in marine ecosystem
as a primary producer and as an interface of dissolved organic materials into marine food web. Recently,
study about marine microbial diversity has been accelerated using molecular techniques, but basic
information of those diverse types of microbes and seasonal dynamics are still limited because of
insufficient reference sequence data in public database and of the difficulty of constant monitoring in
short term interval. In this study, monthly level monitoring survey was continued for more than two years
in 1-3 months interval in the Sendai Bay. Seawater samples were collected for analyzing phytoplankton
abundance, diversity and environmental parameters. The abundance of picophytoplankton (pico-sized
eukaryotes and cyanobacteria) was counted by flow cytometry, and diatoms and dinoflagellates were
counted under microscopy. Size fluctuated seawater was used for phytoplankton composition analysis
using both microscopy and molecular techniques (Shotgun metagenome sequencing), and was also used
for bacterial 16S rDNA amplicon analysis. Furthermore, frozen preservation technique combined with
flow-cytometry was applied to sort specifically the pico-/nano-size phytoplankton followed by
metagenome analysis of 18S rDNA amplicon. The higher phytoplankton biomass, which was examined by
chlorophyll a concentration, was observed from winter to spring in the Sendai Bay during the monitoring.
Diatom was dominated throughout year, while small phytoplankton and dinoflagellates were abundant
from summer to fall. Pico-eukaryotic phytoplankton was dominated ca. 50% of the small phytoplankton
cells throughout year but in summer period when cyanobacteria prominently dominated them. In the
Sendai Bay, massive diatom bloom was observed in spring, and the dominant diatom changed from genus
Chaetoceros to Skeletonema costatum, Leptocylindrus danicus and Thalassiosira cf. mala according to
the seasonal succession. For the small eukaryotic phytoplankton, taxonomic analysis showed that 19
operational taxonomic units (OTUs) were frequently distributed in all seasons. Composition analysis
showed that the OTUs had characteristic patterns and were divided into four main groups. Two groups
reflected the low-saline water and winter season, with the characteristic OTUs belonging to diatoms; to
note, Chaetoceros and Leptocylindrus were characteristic of low saline water, and two diatom genera (
Minidiscus and Minutocellus) and Cryptomonadales-related OTUs were prevalent in the winter. Bacteria
in the 0.2-0.8 wm size fraction showed that the most frequent and abundant OTUs belonged to oceanic
clade of SAR11, indicating inflowing oceanic water into the bay. Moreover, according to phytoplankton
bloom state, a Rhodobacteraceae related OTU and cyanobacteria related OTUs increased in bloom
formation period (January-April) and in high temperature period after the bloom was decayed
(June—-September), respectively. Those results indicated that the microbial community including
phytoplankton and bacteria dynamically changed in the Sendai Bay.
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Evaluating and projecting spatio-temporal changes in reef-building
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Conservation and assessment of marine biodiversity using EBSA
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The CREST Program of “Establishment of core technology for the preservation and regeneration of
marine biodiversity and ecosystems (Research supervisor: Isao Koike (Professor Emeritus, The University
of Tokyo)) was launched in 2011. In the total, 16 projects were adopted, and many novel technologies for
observation and monitoring and prediction models have been developed for the better understanding of
biodiversity and ecosystems. On the other hand, some of them are expected to become powerful tools for
sustainable use for fisheries resources. Decline of various fisheries resources is one of the major problems
for the fisheries industries. As increasing in the demand of fisheries products in the world, even the small
pelagic fish resources such as saury mackerel and Pacific common squids off the Pacific coast of the
North east Japan have been incorporated in the framework of international fisheries management based
on the scientific basis. As a result, importance of monitoring to examine where and how the fisheries
resources as well as other marine livings are distributed has been increased. This presentation will show
the prospects and expectation for applying the technologies developed in this program to the fisheries
fields.
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A variety of ecosystem models have been developed that resolve the size distribution of phytoplankton
using multiple (now up to hundreds of) discrete size classes. Although such models have proven useful as
research tools, they require a great many calculations for large-scale and long term modeling studies. As
an alternative, continuous size-distribution models, which require many fewer calculations, could in
principle be used for faster large-scale simulations. However, few such models even exist, and their ability
to reproduce observations has not been well tested. This study compares the discrete and continuous
approaches, and furthermore aims to clarify the relative importance of acclimation (at the individual or
species level) and competition between multiple size-classes (or species) for the dynamics of size-based
phytoplankton communities. We compare the performance of discrete and continuous size-distribution
models, each formulated with and without flexible physiological response (acclimation) for each size
class. All four models were implemented in a 0-D (box) model of the oceanic mixed layer and fitted to data
from two contrasting time-series observation stations in the North Pacific, including size fractionated
chlorophyll observations. Unexpectedly, the continuous size distribution model with acclimation
reproduces the observations better than the corresponding discrete model. However, accounting for
acclimation response makes more difference for model results than does the choice of discrete or
continuous size representation. Finally we compare modeled relationships to observed patterns of
size-fractionated chlorophyll vs. total chlorophyll, to clarify how the acclimation response and
inter-specific competition impact the dynamic size structure of phytoplankton communities.
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There has been increasing interest in understanding the responses of Pacific salmon to marine climate
variation. Chum salmon (Oncorhynchus keta) is the second most abundant salmonid in the North Pacific
Ocean, and important for the fisheries in the northern Japan (especially Hokkaido and Iwate). For
migrating animals like salmon, breeding strategy would be one of key factors for their sensitivity to
changing environments. Do they prepare their eggs from recently ingested nutrients during/after
migration to Japan (‘income' breeders) or from body stores which are mainly produced in the Bering Sea
(‘capital' breeders)? Here, to address this important ecological question, we propose radiocarbon analysis
as a new useful method to locate oceanic regions where Japanese chum salmon obtained their carbon
resource. To our knowledge, this study is the first study to utilize radiocarbon (A'*C) value as an indicator
of salmon ecology in the ocean. We determined bulk A'C, §'3C, and & '°N values of muscle and gonad
(eggs) samples from female chum salmons collected during October-December 2015 at Otsuchi Bay,
Japan. We also analyzed bulk A'C values of plankton net samples collected in the Bering Sea, to
constrain the A'C values of salmon's diets in the Bering Sea. The gonad samples generally showed lower
A'C values, which overlap with the range of the plankton net samples in the Bering Sea. On the other
hand, the muscle samples generally showed higher A'C values, which overlap with the range of fishes
collected around Sanriku area, Japan. These results suggest that Japanese chum salmon (at least
individuals from Otsuchi Bay) produce eggs mainly using the carbon resource obtained in the Bering Sea
before migration to Japan (i.e., capital breeders), while their muscle tissues are affected by feeding around
Japan.
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Migration history of sardine reconstructed from carbon-14 as a tracer
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HCEREEICL S THATEITREMENEVWC ENELNICAR S, TDTERTAITIERICHT 254
BOEMEFENOEREDTMES L T COMPHATRETHZ I EERBLTWS,

F—7— N ®RKR14, BEEDH. BFEEERR <17
Keywords: Radiocarbon, Isotopic Analysis, Marine Ecology, Sardine
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Biology of a picoeukaryotic phytoplankton, Parmales, a sister group of
diatoms

A R
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REDEEERRICEWVWT, FHMADY HORBREFR OERIF. REERL TV I2HHIRETH D, HED
DHEBRLEERFICDOIY ., ZOZKREXBFOBMERFTREE. XERELMKE2ED 2 0 %L L
BEMMAICERT %, OF. EREOEFERERICSITZ2EEMIEEIN. TOEREE - > HOROEK
g - BRI A B LI ENMHENICBRAICRY DDOH S, RICFOENDLOIEEREDEY /
LEEGAIET L. RAEFLVWHRSRESIN TV, LALALS, HERETEERENAEDL D ICHERE L. RE
DERIZEST-ON? ZOEBERICDOWTIE, BIEZEOEY E OFMBLLERMEIN BRI NBRWEH, RER
BADIRRETH %,

HEORBRICEAL TIX, 1999FICHAFE TRREINLRY RED, 2FRHNICIKREROEE & O&
BRIN—=TER>TWED, HREEEEHEDERD V) HOBRERFZLRVBINEEEZETHY ., ERORR
SRR TH D, —H. 1976FICH A XF2-5um EIEFBIT/NBARN S, EHRRAKICO ) HOBERFD/NILT
EAILEAEEOBRERH CTRESIN, HBREELCNICHELBEREF DI ENTEINLLN. RRUE
S0FEU BN TET /INILIBEORKIILTETH o7, TDLIRRRT. 2008F ICFH L IFHFAT
MO THBRE W /NIVTRORBIEEICKII L., BONLEEKRENRICEFIEHIRICK 2HMREHRE, 2F
RGBS L UOHEREBRDITEEDIIER, /NILTEIE, R RERRICEREBIERCTHBEDEEERD
ZEEHLMCI L, IhE, EREOERBE L ELBRREOMRBRPICE > TRFORBENEFICANEZI LA
BKT 2, ZI TR BEEDEETO 71—V NRAE. EREERR, X995 /IVR, ¥/ LR
o DFIER NMFAT—H—) OBREFOKRABTTO—FICEY., RHMDRLE : NI ROLREREE
ELMIRAEEDTWD, ZERTIE. BAICKUVESHNIARY DDOHZ/NILIEDODFRIE. EREEMSE
B, 2595, V) HOBREK. £FLE. ¥/ LEOREOHREZBNT %,

F—O—R:EBE EMTIVI MY, EER b £
Keywords: Ocean, Phytoplankton, Diatom, Evolution, Ecology

©2017. Japan Geoscience Union. All Right Reserved. - AOS26-P06 -



AOS26-P07 JpGU-AGU Joint Meeting 2017

LLEXARICEITZ2IV THROSEHE IR TFAZEB CLEZBHDE

i€

Selection of ecologically or biologically significant marine areas for
kelp forest ecosystem in northern Japan through assessment and
future prediction of species distribution
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1. dBEXRE
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BRERIGC TV ERITAREERROFTEEVEYSHRE S ERBREEELBE LTV, £/, AV TEESR
HIIBEELRAERE LT, ZOEHRNLEEEOMBERIIKEZNICEEETH S, LI LEFOHIKE
BALEOKEEHICHEWV., BBICEVTHENZHEMEDOBEAPERRBEDLIELIEREINTWVS, ThbD
BERDI=DIZ, EGFDEMZ IR, ERREEORRKZ LEMIN DREHICFTEML. HROXEZ FH TS &
HiZ, EELRDMIFEBEET 2L EEZBL T, SEOKIBREBOBEISKERT T DI ENBBEEMRST
W2, AR T, LEXEBEROIV TEBEERERNRE LT, FEOSHBERL VILERICS T 20MmiE
EETO EHICREEZER E OFEMEEBITLZ. TOHERED &IC. BROKEEE > T YA TTOaIVTH
BEODHEDEEFRLL, I5IC. EMBHREFNOEECIEE (KK, BREIERE. BHE. £UF
FAEEMN. £MFENZERE. BAMN) 22EMICER L ZEZEEE [The Ecologically or Biologically
Significant Areas (EBSAs)|D:BEHZ%=E L. MEDDH. BLVFROPHEHEZEERBLLEERBREZL
B®L7,

OV TEEREI19FEICD W T, SDM (Species distribution model) 2 W T BMELE T o> E T B, 24D
BEHRMEIZIBEERBS L P TEL. ZOBEBEI AV TEBREOENESHEDOREICEETHD I &N
mEINiz, £, AVIEBEDOSZ DR TOMBEEREZRDIEZRE L TKEDPKRECHET DI ENRS
hiz, 22T, KELERICBEAITZ2RBEEHHFRFTAUETILESDMERWT, EROKBELH F ) ADTTD
2100FICB I 2 EEOOMEEFAUEIT2/2ET D, WThOKUES T A TESHENKRECELET S
ENFRINE, FIC, BREBICERT 2OV TEHDIFEAEDBIEARARICERTERS RDAREMELF
HIhzEedil, 2HEOBEHEMEICOVTE, ZELWMETHFR SN, EBSASICDOWTIE, REDLH%
ZRLEAETIE, LBERR. =k FEXE. £AFXERFE. LWO~RIFICH T TOBEMERHIE LT
SNz, LHL, FHRICBITZ2REODHBOEHFREZFHMEIEBICMAZE Z 5, EBSASDIFE A EN
EEE=REICRONT, BREIL LT 25RBERAOEESENL B AZEVWIERIMELON,

AFRICEY, AVITEBERODHNSBRASKELTEIENTFRASINLIENDL, ZORESLUH
FEHERFIBICEHTNRZ2CHENMERINDG, £ FEEKE L TUBEFREXOREPRHRNAEIR
BEEXZRET 2EICE. SEROEVOLHESFAZNY ANCKRFANEETHE I EBLHLMICR D7,

F—T7— R EMEHKRE. ARERERR. KERLER. ¥F Y 79, EBSAs
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Predicting potential fish distributions in the western North Pacific: an
attempt to construct species distribution models using commercial
fisheries data
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*Misako Matsuba', Hiromichi Igarashi1, Takehisa Yamakita', Yoichi Ishikawa', Yusuke Tanaka',
Yumiko Yara', Katsunori Fujikura1

1. B REREN BT R RS

1. Japan Agency for Marine-Earth Science and Technology

Understanding the effects of ocean conditions on distributions of commercial fish is critical for elucidating
potential distributions of fish and forecasting where they will be in the future. Species distribution
modellings (SDMs) enable estimation of habitat suitability for each species at a site as a function of
environment factors. Traditionally modelling of species distribution has been applied to species data
surveyed through standardized methods that could collect both presence and absence records, but was
incapable for using presence-only data, such as those collected from fisheries or citizen monitoring
schemes. Maximum entropy (MaxEnt) model provides high predictability using a presence and
pseudo-absence data, which relatively fewer studies applied it to marine areas than terrestrial fields. We
developed MaxEnt model to relate the occurrence records from fisheries data obtained in the western
North Pacific with environment condition such as annual sea temperature and salinity from
Four-dimensional Variational Ocean ReAnalysis for the Western North Pacific (FORA-WNP30), and
topology. Our model indicated Sebastolobus macrochir, for instance, was influenced by both ocean
conditions and topology, and would potentially distribute in the area where was no catch record. MaxEnt
models will contribute to infer the probability of species using data of which detection was imperfect.

F—O—R:ZvFETIVVY, KRB, YTV ITNRAT R, BET -5, KL
Keywords: ecological niche modelling, habitat suitability, sampling bias, fisheries data, mapping
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Development of habitat suitability index models of demersal fishes off
the eastern coast of Japan

*|garashi Hiromichi'. AJIIE—"'. B BN, Wit BA'. RELHF . BER BEF. #A2 =8
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HERRELZ2AEOIFELEREZERICREE 22 ENTEZEELDICRBZ LT, Z0REOERENE
FBREBTEICLY EDEIRFELAZITINABRTELIEICMAT, ZOREEROVRNLMAICET
DIEREFEVHT I ENTREE 2D, FEEBEBHEETIL (HSIETIL) EEEBRT7TEAA Y MPEERE
THRICMA T, KEZICE 1T RIGHEMRRTELCIEINTE Y, BEERYV—EXEFTERAINGED
TW3, HSIETILEHRABDEE L4 WEFRIBEEHE OBFREZ, MEETIEAVWTHET S 2 &I
LW, ZORBICE>TOFBEEREZHE(LL TRRT DI ENTE S, KR TIE, KERR - BEKE
RILXKEMRFTAACERESI SN TR EFIEKHEEV EEAERIZIRERETER] ICINDH 5N TWS #3051
HoAEENRE LT, BHOMHBFEE7ILI) XLZBAT I EICLY., RIBAREICE T2V 20D
ERHBEICDWTOHSIETIVEER LIz, £/BEFERIET—4 & LTIE. JAMSTECHIEKIEHRMR V4 —& K
RIFEAT CHERH L 7ZFORA-WNP30E W, ZDFT—4%t v MIKEREEOTE, HES4BTILALRE
EICHBITEIRTOBEBRRPYIEBEAFRICBR LBEFT -9, EREI’ERTIEEDRELH
HIhTW3, AR TIF. RILHTREI > BFREZHICHEDHSIDFOEHIC DO WTERTZITL. ¥ 1
HLARNANALAZEDWL DHDEBEICDWVWT, 2012FKXFICRI > HHAOE FICHEWFEE BEHIE
BLTWBZENTRBINDERER™T .

F—U7—R:NEYY NETIV. KR, EFEEN
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Global and local activities to collect and share marine biodiversity
information
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HAFETOREBMEANDEHDOEFY 2Z 17T, BEEVBROEZHELE ML TWS, HABRETOE
EEMSHEEOBERIRE 2% 2 & & BMIZOcean Biogeographic Information system (OBIS)A¥International
Oceanographic Data and Information Exchange 704 5 LA ERII S N7z, OBISDERIILIRE, EFEMZ R
MEREVE S §HHANRBEOEEIEFLICELTWS @ EFHRERRESERICS T D0EEE. HIKE
BRILEERRIC S (7 24iBisk, BBNIEMRICH T2 RBE. TN o DEER, ERICH L TOBISIK, #Bigh 55
B OARDONE, REHSFEEBEDEWEEAEH/N—FTBIERERHELTVS,

OBISOT— 9 EED / — KRB RE LTI DEEERTH D, BEA/ — RIF2012F KIS, BEXOD
MEFZHHSEBOLNDERIE. BER/ —RDAAS Y DIEHRY AT L THBBISMaL (Biological information
system for marine life) Z@ L CIRESINTVWS, BALNSRESIN TV EFENDOBRIIHENLRHEN
=<, HRMICEIZ—IRBEBIZ V., LEZIEBREEHDO TSV I N VIBEROXAA VY —RERDT
W3JODCOT—4 1y b, XEHAEICE DK AEET V7B EETZ2T -9y b, H2VIEREE
MOERICEDILCT—9 1y MHREINTVWS, ZDIEFH, BE - VT - KEBREVBEEDERER
ICBELEzT—9 Yy NEBESNDDH B, BISMaLICIZZNSDT—9ty MEEHTEL5,992%,
4459934 NHIREHFE /AL TWS, ZLTIhiE, BXREDLISH SN TWSEEEYBIAERN33,000%E
D20%%HAN—LTWBZ EIZh3B,

OBISIEINET MEWE] . THERE] . TREl . TBE] »oBRSh 2 ERNLEYHIRGE % IX
ELTE, LHL, JYBELGEBRICERALZVEVWIEFORFN=—XIIHIGT 2785, OBISIKHEIRE
BICIMA T, BAETIMERET — I EMURDI ZENTEDT—9 74—y haFRLE, ZOYA4TD
TIDNEBEIND I LICLY ., KRNI, EPHREREREBRE 2HAADE BTN LKL TT
ZBEDICHBDE LN,

F—T— N BEEYSHE T -9 ~—2X, OBIS
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