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Abstract

Estimating the size and frequency of past earthquakes is an important issue for hazard assessment. Traces of
past surface rupturing earthquakes are usually revealed by stratigraphic offsets by faults. However, such
offsets are often hard to detect where unconsolidated massive soil is thickly deposited. Here we show new
approaches to reveal paleoearthquake history using high-resolution '“C dating results at a trench site. Our
results indicated that sedimentation rates of soil apparent increase at a flexure scarp due to tilting by the
flexure. Moreover, we revealed that the usage of dating results from cracks that might be formed by past
surface rupturing earthquakes. Our results demonstrate how we can find out the trace of surface rupturing
earthquakes from thickly deposited soil. The proposed methods improve the identification of paleoseismic
traces from trench sites and thus are important for hazard assessment.
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Fig. 1 A conceptual diagram of the study trench.

3. HEREER

FOFER, TR  HEFE T 2 IR CILE PRI b
FEIRFE 2SN &0 ) BHEOSER D BTz, P ORI b
LT DL ZOHERDEEZ(LITMIBIEENC AL D HiE oS
(Bith) ek prboeE2 NS (Fig 1), EERMICITEE
W& 0 MBEAMEBY L. O R AT EORERTHEEE 2S BN L
TmeEZ2oND, ZOL ) ICKEIREIRFZHET S Z L i
TERMoTIN, il & D WIS fE D S 2 A OE



FERNDLHEET D Z LN, FRBEHBRE>DWEIC
X oBOEREEEZE LTS VI B FILTINE TICE
MNRRTHY . AERD DIERBIFEICE T 2FERBED
i eiE AR R L,

F7-. MU UTFEEE TEEGED LN RROFEYIZ O
THEMNE LIEREER, ZoFENTAROBHOBUENLES
NHERL D BEEICEN-T-, IR EHREN VA
DR SH, & ZIS YR AT OHEFEY 2376 5k B Fe it
Liz72b L HEETE D, D720 OEMRIIWEIE
FRFL D b HVEHEETE, T OERD S WIS B % i
MTEDLEBZOND, AWFFEHEE TR b - A FTHEY)
M6 6 TAEFTLLRT, 1 JTERTLART OB EIEEI A R Z v, 7]
REPEIT IRV DD 3 TARRTLARNZ b WTBIEEI N H 7= 2 L3S
mEniz (Fig. 2),

Ol 4 4.2 Bronk Bamaey (2020) ¥ Mbmospherie data trom Remes of 3 (2020

BITFTENOER

SEATRRZE Ghuliigh

" " " 1 "
16000 14000 12000 10000 8000 6000 4000 2000 o

Calibraied date (calBP)
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Diversity of fish fauna and ecological role of brackish waters in the Urauchi River, Iriomote Island
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Abstract

Surveys were conducted at the Urauchi River on Iriomote Island on July 13-16, December 11-14, 2020, and March 1-

4, 2021. On July 14, three bull sharks Carcahrhincus leucas were captured by a trammel net. These three bull sharks

were estimated to be newborn year-old fish by their total length (798mm, 8§12mm, 860mm). As a result, it was confirmed
that the year-old fish of the bull shark runs up to the Urauchi River every other year.
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Fig. 1 Bull shark Carcahrhincus leucas collected on July 14,
2020 in the Urauchi River.
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Abstract

In recent years, with the development of genetic analysis technology, rhodopsin genes have been found one
after another in microbial genomes. It has become clear that ion transporting rhodopsins such as H" pump
rhodopsins (proteorhodopsins) are widely distributed among prokaryotes in the marine environment,
indicating that microorganisms use sunlight more than previously thought. Although most of these
rhodopsins work as light-driven ion transporters, several enzyme-type rhodopsins have recently been found.
The enzyme opsin gene encodes rhodopsin domain and an enzyme domain in a single polypeptide, and the
enzyme function is regulated by light. However, not only the genetic diversity and distribution of enzyme
rhodopsin in the marine environment, but even the mechanism of its function is still unknown. This study
aims to clarify the light-induced metabolic changes in marine microorganisms by comprehensively searching,
classifying, and analyzing the functions of enzyme rhodopsins in marine eukaryotes.
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Paleoenvironmenal studies of subtropical inner bay systems: coastal ecosystems from Past to Present
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Abstract

In order to reconstruct the development history of subtropical coastal ecosystems, we focused on inner bay systems in

the Ryukyu Archipelago as the study area. We analyzed sedimentary facies, grain size and compositions, microfossils

(foraminifers), radiocarbon ages of plant and coral fragments in two long sediment cores (~40-m depth) retrieved from
a landfill site at Nakagusuku Bay. Combined results indicate that the area was exposed before 10,000 years ago, then
submerged by relative sea-level rise around 9,000 years ago, when mangrove forests were developed. From 8,000 to

4,000 years ago, the area was flooded and filled by terrigenous muddy sediment in response to relative sea-level rise and

subsequent stabilization. Shallowing water depth promotes the development of coral reefs around 4,000 years ago. We

found the accumulation rates of mangrove peats are highly correlated with the rate of relative sea-level rise.
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Fig.1 Lithostratigraphy of core 1 recovered at Nakagusuku Bay

and inferred environmental history.
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Optimization of dynamic parameters of sea ice models based on integrated observational,
theoretical and numerical approach.

W RE, KRBT - K55, E-mail: ttoyoda@mri-jma.go.jp
JIE &4y, Bk - K&, E-mail: ykawaguchi@aori.u-tokyo.ac.jp
ARS F1E, HR « KEWEEAF, E-mail: ymatsu@aori.u-tokyo.ac.jp
AFS FABH, EK - K&UELEM, E-mail: kimura n@aori.u-tokyo.ac.jp

Abstract

An optimization experiment of the sea ice dynamic parameters in a coupled sea ice-ocean model to the
observational sea ice velocity data has been conducted, with the target parameters of air-ice and ice-ocean
drag coefficients, turning angle of the ice-ocean drag, pressure parameters of the rheology. We extended a
Green’s function approach to include dependencies on the background conditions of the air, ice, and ocean.
The estimated dependencies were basically consistent with previous theoretical knowledges and simulation
results with the optimized parameters well reproduced the observed buoy trajectory and time series of salinity
and temperature profiles at the buoy locations, which supported a robust estimation of the optimization.
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Fig. 1 A schematic of optimization of the sea ice model parameters and its impacts on the climate study.
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Fig. 2 (a) Observed buoy trajectory. (b—d) Observed
(black) and simulated (blue and red for CTL and
OPT2) buoy trajectories.

Pseudo-trajectories were
estimated for every month by using observed initial
location and simulated sea ice motion field.
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Abstract

This study aims to clarify the short-period paleoenvironmental changes and the corresponding changes in human
behavior through interdisciplinary cooperation among geochemistry, sclerochronology, and archaeology. The
sclerochronological analysis was conducted on recent and the archaeological remains of Protothaca thaca (Mollusca,
Veneridae), a common upper subtidal bivalve. The results of the analysis showed that the growth pattern of the recent P.
thaca was controlled by tidal cycle and sea temperature. Chronological analyses of growth patterns and oxygen isotope
ratios indicate that growth anomalies greater than 400 pum are indicative of the El Niflo phenomenon. Same analysis on
archaeological remains showed that the scale and frequency of occurrence of growth anomaly increased from Phase
CV-la (6200-6000BP) to Phase CV-Ib (6000-5800BP). It suggests us that the various changes in human activity in
Phase CV-Ib were caused by an increase in the frequency and magnitude of the EI Nifio.
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Abstract

Bacterial surface is the largest reaction surface of living organisms in seawater. Nano-sized particles are

also abundant in the ocean and they are utilized by bacteria. Bacterial surface roughness varies among

species and growth phases, and the modification of surface properties seems to be one of the bacterial

strategies to acquire these nano-sized particles as the carbon and nitrogen sources efficiently. However,

the environmental and physicochemical effects on bacterial surface properties are still unknown. Here,

we collected marine bacteria from Otuti bay and Kuroshio region. Our data indicated that there was no

significant correlation among bacterial surface roughness and environmental and physicochemical

parameters such as regions, water temperature, salinity, depths, and chlorophyll a concentration in

seawater. Further analysis using samples collected from different sampling regions and depths is

necessary to investigate the environmental and physicochemical effects on bacterial surface properties.
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Abstract
We investigated the use of radiocarbon isotope, carbon-14, in the baleen plate for reconstructing the
migration history and foraging area of baleen whale in the western North Pacific Ocean. A '*C-baleen values
of stranded Right whale were measured and the migration history for the past eight years was tracked. The
low AC value suggested that the right whale inhabited waters in the Oyashio current that originates in the
Arctic Ocean and flows southward into the northern Pacific.

1. [ZLC&HIZ

B CE D —AEE BT, IKRREEBENT A0,
EOL 2 N— b 2FHALTEELTWDIDEZMD Z L IEFR
ZCiEen, e 757 UTEEMEN A B0, OW
W2 B R & MEEN 2 IR A £, v S HRITEETICHEH
SINDEETHY, ZOFEND L ) ITRAD B Jelm~Te
S THET 2, Z0XL 9 2RIEREH D ZE R A2 54T
T5ZETREBMOEERBENMEE SN TER0@, L
L2208 5| ZERNARO IR X 2 2L BITIEF ITHhT T,
%< OE, OB L ERERNMIRLO BN HLERT HZ &
NHREETH D, £ T, AW TIE, KIEUGEE O [F R FEHE
FEDTDIT, BEERFERME (M0) @il FiEe LTE
A U7, MC PR EE T B R O Mg & B R O T e K 200%0
BLOKRERAENHZODZ L ne, B L BEINSOND
HATHE CIXZ O0ZZFIHT 2% 2 L CHIERE O E 2 HIK
EHEZBDZENTED, T TAIFETIX, e 77 VTHD
b IR B AYC #RRFNCI > Totrd 5 Z & ¢, K
fEE D [EIFE L — b OHEE &3 AT,

2. MIREETE - A&

ABFFEITIE, 2018 4F 7 AICAbimER EH (TEEAE Lot 2
27 ¥Z Eubalaenajaponica (SNH18022; A A ) 17m) @
v 7 (89 2m) &AWz, 32T Eubalaena japonica
WAL RIEEICIALS AT DB e 7527V THY, IUCN Ly K
U A MZRWTHEE (EN) IZHEINTWD A, HARE
W I D ELEL— Ne EOERBBERITZ L, 35 LM
BOE FRERIL, S HW -, e FHRIZERAD 4 cn
k@ CTOIlr L. 5~10mg 320 Uiz, Z#TiTiT sk
FREGHFEF RIS B2 v Z VAT — VNG E B oir
el A Az,

3. HRLER

b AR 1R B 198 S5 DU YRR R RIS EE D 5347 24T
577, AMCIEHR/INT-65.1T%, LK T-38.31% L 8o, E
TRRACHED D 120 enfhir E Tldd F D AEICELRN 2o 7253,

DBgiz K& @ Ao (K1), fRfEThsr &1 tA
AUEI VIO FROMEREIL, 60 HT4méHES
NTHEVO, AW T, BERH 8 FoDRELEAHE T
T, BEABIIEERIEE S, BAIEEH LV G, R
EAIZENT 2 F1E Sl » TIEREPEICBW TR b 2 B8 L
TW=Z Enghot-, 72, —BLTRWEEZ -7 &
NE, AMEEREECACKEEILROAEFIH L T & 2
i, BARENMEHE T, ABEE TL2REL T v
EHA LMo T,

ARITAEREPEC BT, EiT, AR—Y 7, =V
T, TITAAE, TV a—Ty UEIEELIC AL, B Y
T A= TR M, BB TORRRELH Y,
FIITILEA~KIITFEERA~FLET 5 & ShTnd @, Ll
AW LB AC HHTfE R TIE, W TR AR, B ) 7
V=T BRI HlE L R e < Bl B A
RVMED %= LT,

T2 VT OEBERICONTIRALRENL VR, AR
ZERERIC LY | SR BRI ARSI LV iEE S FEND
OENFBREZIB S Z LA TE, AMEEIT B AR DRI B
T, BWIEEICE TIIBEIN L TR o722 ERBH L NS

ST,

4. FLEHLESHDEE

AFRIZ LY | B ERFBREMELSTICL 2T, 7
I DB OWTH TR ESES Z ENTE R, i,
A LIEE il E 8 0 b DRERREZFH T 5 Z &n
TE7, SFETRHEY I PTOHRTLMSITE TR
T2, AH%IEANT P THEICB O TH RS ERFERIMIRICE D
[FERREE OHEE N TE B L9, Wt EEDZ,



, € EH >

-10.00
-20.00
-30.00

-40.00

AMC (%)

500 ®eee®®e o
-60.00

-70.00

ik (F)

96
b7 iRScimD o DIERE (cm)

120 144 168 192
RE (&)

1. B 7 VT BT AYC TR

S5

1)

(2)

(3)

(4)

D. M. Schell, S. M. Saipe, and N. Haubenstock, 1989: Bowhead
whale (Balaena mysticetus) growth and feeding as estimated by
813C techniques, Mar. Biol., 103, 433-443

Y. Mitani, T. Bando, N. Takai, and W. Sakamoto, 2006: Patterns
of stable carbon and nitrogen isotopes in the baleen of common
minke whale Balaenoptera acutorostrata from the western
North Pacific. Fisheries Sci., 72(1), 69-76.

BRI, KITNIEZ, 2017: “BURPERSE-14 %A - 7-ifE
FEEM OBNRE - A REREMR (RFE RINEDILF: L BO%
4) BIRLS: Chemistry today, 552, 44-46.

T. Larsen, Y. Yokoyama, and R. Fernandes, 2018: Radiocarbon
in ecology: Insights and perspectives from aquatic and

(5)

(6)

terrestrial studies. Methods Ecol. Evol., 9(1), 181-190.

K. E. Hunt, S. N. Lysiak, M. Moore, and M. R. Rolland, 2017:
Multi-year longitudinal profiles of cortisol and corticosterone
recovered from baleen of North Atlantic right whales
(Eubalaena glacialis). General and comparative endocrinology,
254, 50-59.

T. A. Jefferson, M. A. Webber, and R. L. Pitman, 2015: Marine
mammals of the world: a comprehensive guide to their
identification. Second edition. Elsevier/Academic Press, New
York, New York, USA.



REXBRNANRELBEICE TL5FHBKOHERERBREFIIL—LRAEIC

Bi-91%Z|

Effects of East Sakhalin Current on sea ice and spring bloom around the Shiretoko area
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Abstract
The Shiretoko area has a large-scale seasonal sea ice and high primary production that forms a biodiversity hotspot and

thus is selected as a Natural World Heritage. Recently, a concern is arising that sea ice could reduce or even disappear
due to the global warming, which in turn can change the ecosystem. However, although the East Sakhalin Coastal Current
(ESCC) can affect both sea ice distribution by its low temperature and possible future change in primary production
depends on the mechanism of the bloom, observations are very limited for ESCC under sea ice and spring bloom after
sea ice melt. We therefore conducted the following observations by the Hakuho-maru Cruise KH-20-12 in December
2020. (1) Deployment of a mooring that observes ESCC throughout a year to investigate the relationship between current,
water temperature, salinity, sinking particles, and sea ice. (2) Observation of water mass and nutrient distributions in the

Shiretoko area just before sea ice coverage. The results will be analyzed with the observations in April 2021 just after

sea ice melt, the mooring data after recovery planned in 2022, past observations and numerical simulations.

1. [ZLC&HIZ

SR FRDWEX, ZREIEK OBk & B ARER - &
MISAENEICE ST D, Wk E S — U — Rt R B SR
WICBEEIN TS, L LIEH, HEKRE(LIZ O RERCHE
KB LooH D | HIEK THIEKDOEIOFHREM: & H K
ERERIZE 2 D BNBREIN TN D,

SRR T AL BRI B 1 2 K 2 ik OB TH 5,
Z DR TIEA TR, WEKIE R FEFICH T2 W IR AT (HER
R BN T\W5, ZOFRERETRILE OIMEDNEK
LHARTH LKA - BEO-O, KEEilmicsmnEdE 7 o
Y NERR L, WOKRME A IE3 A Z & T, WKOEEICHE
HLTWAHBREMNERDH D, L., WK T OBRITIES IR
HILTW 5,

F o, FURMEHR CIXMPKEAREZ I 7 Z 7 b OKR
WIS 5, 22 THHEBEXBERIZ, 7 5—J)IH%D
SKEWE ORI X D IOKRRESR O 7 > 7 b v KIE
FE(TN—25) IZHGE LT D AEEMERH D, & DITHKIE,
Bhie LRBWE & & T RRRE T HERE Y & oK I
LU, ffig s & b ICHEEERBIC T 5 (Kanna et al.,
2018) & bz, HHERIN IR IE O KB WE O E 2 5
%, LovL., MEKEMRE R ICA U D KRR 70— 5 O
OBRNTIFE & A EHEN,

2. MERE - Ak
ALERBFTECIE, (1D BHERID R & REiK I E ORI,
(2)  BHERIN R & HEKIT & B HEK BRI O KB 7 L —
~OREWEME, ZHLMITHZ L ERAEL, IRLT
24 A 19 B25 5 A 1 HOFH AN KS-20-5 T, LAF
et L,

(1) MoK T ORMBERID OB, FRCHtE, KR - EHoo

FEEIT L ERRL - & LCHiR S B T T v v

RN 2 72 DIRE R o iR,

(2) MEOK AR O FN RV CRBIMEE F6 X O - B

B3 A & = IRSTHIIZELI,

FREIIE, HE oo T A L R EYSE R O 7= 6 (R HE I
ik Zen . AL LT 12 A ABRAMLE KH-20-12 23 i
SNz, FEMECEERICINA T, 77 7 U RERE
&L RBEAE N ORE, KB T ORAREREEL lce
Rafted Debris JIED7=HDERIE, EFEWFLIED H B ¢
1Thbhiz,

HOKRRE % ORI, WoKBEIRERTOBIE 720, H
B Q) IXEER IR D728, 5FE 4 HICTESN T D8
HALWE KS-21-6 TOBM &G DH 2 & T, WKEBRORH]
BTN TED LIl AT, BRI THBIZ
Lo b, REWERCIT KN HAZE (11 H-4 H)
I 5 CTD WrmiiliL, RERFEOHBIEY ., ZABHDHT
ThDH (PNREIED, 2007),

3. WBRLER

R R TAFRABOKIE & il L OOk EZR X 572
W, CTD Z /K%K 65m & 200m (2, ADCP Z b [f] Z (2 /KI5 110m
WCHRY AFi 72, Bk D=0, BV A MR T v
DIZKIEHKI 500m (2 &2 ARV 1) 72, I &2 THEEF 2 KGR 200m,
500m, VEEE _EIZED T 6N Tnb, [REROMEIX, K
FE RIS B i D LN Foea 7 et 2o & 1 eI L 0 D L
BTV KR 1300m FHE OFEfifE =& 720 (Fig. 1), i
THEOEHAET 1 D&iotz, 2022 FEOFRIZEW TETH 5,
CTD IS EER/KDNLEA Fig. 1 1TRT, ARGETIL, R
R ELTZHIRRE | B B4 =TI TOERIThHIRE
WAL BB - >V TEIERTD CTD Wik A 52BN 5,



44°30'N

44°N

143°30'E 144°E 144°30'E 145°E 145°30'E

Fig. 1 Observation sites. Red dots and black square
are CTD and water sampling sites, respectively.
Mooring is placed near St. 18, indicated by a black
arrow.
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Fig. 2 The vertical section of (top) potential
temperature (deg. C) and (bottom) salinity (PSU)
along the line including the mooring site. The
vertical axis is in dbar.
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Fig. 3 Vertical section along the Nemuro Strait.
(left) potential temperature and (right) salinity.
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Establishment of immortalized cell-line and genetic tool for cartilaginous fish studies
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Abstract

Protecting cartilaginous fish from extinction is important for the balanced ecosystem and the maintenance of
biological diversity. However, the mechanisms of reproduction, feeding, and homeostasis in those fish, which
play a key role for the protection of them, remain unclear. Unlike teleosts and mammals, in cartilaginous
fish, there is a barrier blocking the use of genetic tools: internal fertilization and hard egg sheath. Thus,
studies on these mechanisms have lack genetical evidence, although physiological and morphological
approaches have advanced on the understanding of them. In the present study, to establish gene transfection
in cartilaginous fish, we examined the culture condition of the primary culture, and then tried a couple of
transfection methods in these cells. Here, we found that urea is important for the culture and that lipofection
using lipofectamine and electroporation can be used for gene transfection in cartilaginous cells.

1. [ZLC&HIZ

OB SO A FHITWEARRICRB W CEYEEO K E
NANLET HEMFETH B, ITH, MEAEER IS Y AE
DOEITFEA ML TRY | ERROREESEYSHNEDHER;
IZE o TRERMEERSTETWS, — 5T, FAFHOR
AN & S THEARA KRBT - 54 - BREHEISO A B =X L
WIEARAZ2 8N %< WEEAEMBIEO S FIZB W TEEZE
Mmoo TWND,

IINETH AT A8 - BR - BEEEIS IS b B
1. BEEO RV v 2B S L BRO BRI TEIC M AR v
VRO E WS T AR T e —T 0, MRk E W
TG T« XX EOATE W BRI T e —T &
HFMZAThbIVCE T, £T0—F T, XVBHEREEEZELN
LEBREMFNT Ta—F, ThROBLAXTIRET T 7 4 v
VakFUH T AMEAETITOR TS EET %2 BiE
THEM BPIEEN TS, LHrLAaRs, BHEMLNT
WO TR TOMEABIIENZHECHY . JIAERICBNTH
R ORI VIR BDON TS Z L h, EAES
WELIE e & O SN BB TFEE2Z0E ETHEAT 5 Z
ENRARETH -~ 12, & 2 TAMGETIE. KREWEENIEFT©
FTATHA I NEBLTEHENHELIN TS NI AEH
W, Y A DORIEALARIRRS AL & B in FEAIEDORF 21T O
ZEiZLY, AR TEEB T EBRIET D2 HIFOMNL %
Bfe L7,

2. MEEE - A&

DY A DOAFEALAILERI ST O Rt

AR RPN THEBICA L TWDE EEZ LR D b
T RARE T, B - AT - BT TR IS &
FREE L BT D 2 LI X0 AETEERMEOERAL & ML L7,
F72. TV AIKRPIRBED 1000 mOsm FLEE & — A9 724
Jakssik DIREE (~300 mOsm) X 0 IEFITEV, FDT0,
RBRFAETA DY AF LT I-N-FFTF (TMAO,
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LR NETRTHMBEBE T H N TE L, FEET
HOEIZEB T DRk et CE%) = SD%) 1%, FRREE
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Development of a method for comprehensive estimation of fish populations from D-loop haplotypes in
eDNA
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Abstract
As a method for estimating fish resources from environmental DNA, we designed primers to amplify D-loop

comprehensively in fish by two-step PCR, and sequenced D-loop by the LoopSeq library preparation kit. In the aquarium
tank, it was possible to estimate the population for 6 out of 14 fish species.
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L. KEHAL TR ShIE AT o % 4 7OREE L., KT
fAE STV L AOFEE & EEE % ik L7z (K1), HaCeD-
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~—TZD ) HDE0%REDFIZ OV TEEEIERZED &
W) RVEE SN D, BREE DNA &2 W= A O ER A .
RN TEREICE L, FtMcE=4 Y V7 AlfeRii L
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Revealing the temporal variation of genetic diversity of Japanese sardine using DNA from
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Abstract
Fish scales collected for aging may contain fish DNA of decades ago, which may provide an exciting
opportunity to understand how key genetic features of fish populations have changed over time. In this study,
we extracted DNA from scales of Japanese sardine fished near Nagasaki prefecture that have been archived
since early 1950s, and genotyped using GRAS-Di® method to test its utility for population genetics.
Extracted DNA concentrations were variable among years and individual samples ranging 0 to 25 ng/pl, and
were extremely low in samples collected after 1980s likely due to careful cleanings before storage. In average,
15% of the reads obtained by next-generation-sequencing were properly mapped against the draft genome
of Japanese sardine. Principal component analyses for 320 filtered SNPs indicated the immigration of
different population in 1968, although its robustness needs to be rigorously tested. Our results show that the
archived scale sample set can play an important role to understand population dynamics of Japanese sardine.
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1953, 1954, 1967, 1968, 1985, 2005 FEDZ b FIZE M
IR F:. 1989 4F HITIE B TR S~ £ U U RS AR
3~25 fEfk (5 122 fEK) D)5 . DNeasy Blood & Tissue
Kit (QTAGEN) % 1\ > C DNA #2417 - 7=, ITHEICHRE SN
7oA U ® DNA IRAZA[RE/RIR D EET B 72D, B~y b
EIT 7 UV —_UFN, HDHWVIT 2019 FELIBICERE SN
7oA U ® DNA i3 Tohi-Z LD WERT X7k

TITo7=, flitik® DNA JE, #iE 1L Nanodrop (2L - T
HE LTz, fiiRic~A U liskd DNA BAEER TV D0
SN T 2 720, REW BRI L TRED 2=
NR—H )L 7T A < —Mi-fish Miya et al., 2015) & T
PCR 1T\, HHIE ANV KRR OGN E 0% R LT,

1985, 2005 A FRE, A4 DNA REE D B &> 72
8~20 Y7L (BEF 68 L) IZHOW T, GRAS-Di®EE
kB2 A48 T B ToT2, GRASDI®EIL, 9475
UHEOH CEREDT VX LT T A4 ~—%HA= PCR %
179 2 &THJ A% I E I L TR 2 ke
LHEFEETHY, OBRESMPELTZY T HEHTE
L&D (Hosoyaetal, 2019), 7A 77 VL, v —/r
v NFa—a T oY ) I AMREHICEE LT,

Bonz)—RKho T X 7Z =/ - V—KI7A VT 4 »
KW ELHE FY 7 L, 5fFY — K% bwa mem % U C
SATVDORT T RNF ) A (RBER) 22BESIELTYy
Vo Lz, A THRAF T e LT, 2020 F BT IR
HEFEE, 2019 4RFKIC T 55 B Bliaig Cif g S i~
AUV VHEI0ERTOORUN» LM S DNAGHE LN
o= vy FRERBRIBRICAABE L, ff T freebayes %
FAWTRBCY 2 ) ZA ¥ T Lz, £, F11 - 4L
WM T AL OMHEECB BN RS & i LTz,

3. WBRLER

[ DNA #2% - PCR #ig]

> DNA 1% 0~25 ng/ul THY . HKbEV> 1953
FEOMEANNS S 10 ng/ul B DHEENRN S iz—J T,
1985, 2005 4FDOIEARIZET 5ng/ul LLF TH 7= (Fig. 1a),
Mi-Fish 77 A4 ~—% /= PCR Ti%. 1953, 1967 fED ¥
YIVTIZERITH D 220bp fHEIZT 7 2 U R ERTE
7= (Fig. 1b), L2>L. 1985, 2005 404> 7 )L Cl% 300 bp
Ubo7 7Y arnmhnth v (Fig. 1b)  fIHH D DNA
BEEAEEENL TV RNWEE X b, 1985,2005 1AM
EEO AT ANEIITES, 4 VD DNA REEND
KM B REBBRES R TLE TV LD EEZD
N5, Fi2, KB TIIER Lo = OKEERMZETTE



DNA concentration (ng/ul)

P21 250 OBEARORIEL B CHR LI-L 25,
1980 AFARLAREIT 1985 DA L BB Tehalliz L 5 2l &
Tholz, o T, WEBOFEMTRO~YA T EFRENEN
72 1980 FERDMAMEARD KE /31T DNA AT IE R &
ThHY ., EIRBEEEHE D BEAREOZELEZ TS 5720

WZIEBID DNA Y —ANGH 5 RENRH D, —JF, MR
BOWTUHSNEZOLEM SN LD EEZ HNLD, 1989 F
TE P ERSRAE AR DRI I XA B RIS L < o THY |

BRI EN OB EE O DNA 2325 Z & T& 7z (Fig. 1a),

251 a b

1953
1967

2005
1985 1967

Nagasaki

2005

1985
2005

1 953 1967
1954 1968

Nagasaki

1989

Doutou

Fig. 1 () DNA concentrations extracted from archived

scales of Japanese sardine. (b) Gel electrophoresis after

PCR amplification of historical DNA using Mi-fish primer.
[voybEr 7.V ) 4 TE]

NY T, B ESHTZ Y 300~900 7, F-H) 600 5D Y —
KPR, ZOI2BbYA VDRI T RNT ) AIwy T
7AVT 4 10 ETv oy B Eand b OIS EK 5~49%,
W) 15% Th o 7c (Fig. 2a), 2019, 2020 FICHRE SN =~
ATV HELNEY — RO~y B FTRITHEE 81% Th o
7= &mb (Fig. 2a), drWABEARN S S DNA X
£ < D4 DNA & oo, A U HkD DNA & —H
HEATNDEBZLND,

Hfak L BROEF 88 T L oV TRH S Lz —
HHST A - KT A MERDO S B, ALy 5L E,
) EAT AT 4 30k, A F—T LA AT 3
PLE, 10% U LDV TFNTYx ) XA TSN A RR
126769 W olz, D95 H, 1968 FLIRNZEE S 7o %
BT TIE 0.06~14%, 1989 EEAESS Y L 7L Tid 3~44%,
fmeMOEﬁ%%ﬁnyTﬂ57%%ﬁ?:/&%fé
Tz, 6> TH DNA Tk, OB TT 4 LT
74 ~—I2k% PCR THIE L7227 o ISR ZHATFAET 5
N, BRSO L AR A T A T LR
RIS, Eo BEFENRMRER OV 7LV T DNA ©
BREIIRE B o T\, FRIZ 1954 FHRET 7 Vide

TV ) HA t°y7‘3f:7b§ 0.2%LA T EFH LKL SR E RN
HREBRDDEOIE, TA T T VHEHEGORAT ) —=F

DAL \E&%Z LT,

(a) Mapping rate (%) (b) Genotyping rate (%)
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0 = 1
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Fig. 2 Mapping rates (a) and genotyping rates (b) of reads
from old and modern DNA samples.

[— R AR ]

V) BA Y TEREPN 1%L T O 22 ERIL, LIBEOENT T
IEERSN L7z, 1968 4R LIRMIZEREE Stz ¥ TV LBy 7
ILDFNFND 0% LT ) 2 A TSN, v~ FT—T L
JVBEEED 5% %8 2 % —HiFESEIY A M 18361 b -7,
ZDHh, 1967 FELETHERED Y T LD 50%LL BV T
IRy P10 ETY =) 24 T &N EEHNTHN—TF 4
— e U UL G B L GBS, AR s
I/\ 320 YA % veftools & plink 1.9 (IZ k- THiH L., TRk

%ﬁ%ﬁota*é 1953 L 1967 FEEY TV,

—E N UEDOFEMRDY L L BB R > TV

@gswoit%lemmgﬁﬁwhﬁTbém%m%
BEEY . 1953 4, 1967 FEY v P F LIS DO LRI T HE

WEEZ R L= (Fig. 3b), ZHBHI2OWTIE, 1968 % 5F
BB R 72 A BN BRI AL~ A L, LikE
HT 5L olz, LWL AIETH S, Lol 1967
ELIHTE LY 7Tt DNA BES< v B IR, P
= )AL TRE B> TEY (Fig. 1a, Fig. 2a,b) . #k
@Tﬂm\ DNA OERa v # I x— gy, i ko —

WZHKT 2 DTV SEEHICHREET D MERH D,

a * Chishima
* Gotou
1989 Doutou
+ | » 1967 Nagasaki
0.2 4 1968 Nagasaki
. » 1953 Nagasaki
®
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2 Mo tir z &
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Fig. 3 (a) Result of principal component analysis for 320
filtered SNPs. (b) Observed and estimated heterozygosity
for each population. Error bars are the standard errors of
bootstrap resampling.
4. FLHESHDEE

ABFFE T, e b iV H O T 1953 I, fRIF ST
T~ A U Ak SHiH L7- DNA 23, GRAS-Di®c L5 —
AR T, EHBEFFITIICHND Z LN TE LT
metEERLiz, 4%, 747 7 ViERIB LY —F v X%
DNAFTA T H=T 4 7 AFCRBIT A7 V—= 0T
EEMENL LTz BT, hoF Rt oy o 7 VicE AT %

ZERTENL, EFEOREEBLCEEL 2 bt < SRV IBIEE
DVKEEEFEC J: DX e B2 TE e TtE s
AIREMED B 5,

SE XM
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Abstract
In recent years, the channel catfish Ictalurus punctatus has been rapidly expanding its distribution in rivers

throughout Japan, and is designated as a specified alien species. In this study, we 1) clarified its distribution over a wide

area using eDNA, and 2) analyzed its diet and migration throughout its life stages using the stable isotope ratio in the

eye lens. As a result, eDNA of the species were found many places all around Kanto area, not only in the waters where

the distribution of the species has been already confirmed, but also in small rivers in the Boso Peninsula and the Izu

Peninsula where the distribution of the species has been firstly confirmed. The size of the lens was strongly correlated

with body length. Therefore, the eye lens was determined to be a suitable tissue for analyzing dietary changes with

individual growth. The method of pyrothermal treatment with repeated freezing and thawing in running water for one

week, was the best method for sample treatment. The results of the stable isotope ratio analysis of the eye lens were

similar to the results of the stomach content analysis, confirming the effectiveness of the method.

1. [ZLC&HIZ

WA, BAREEOFINCEBWT, 2IZZE D& AT T
WABF ¥ 2V Fy >y N7 4w a letalurus punctatus 1.
W ES SRR E S, ZFOHTMRDILRLARER, I~
DOWEZBINT S Z NI KRDENTNDS (B 2012),

HARDOH TG Z O & EERE DN RRTIRA 2 FIR)IIC 3
WT, ZNETHA DT DRE RN G, RS KA
OEETIE, BRIV A XOREAE~DRTENEED &
L BIZA XX Lateolabrax japonicus 7% EVRKD HEKIRIZ
ERTHHAELEHRETIE TR ZENHLNE RS
7o BREACHEO AR B O (50 kmEh_E O IHEE) (CFE DA
UM 2 ) LTV D ATREMEAS RIS St (FHEEFRHR 2020,
WHERFHE LR,

FARJ I D X 9 72 KT O] sk i3 Ak Ik & Wik o A= ek % o
REBERBEEEFOL L bIT, Bx g HRESRAICE
FAREERABLAICTHLEEINTWS, ZTNE T, 4k
ICRET BT AKIRIZIR > 7 b ONRETH TR, ZihE
TOREEBx ., RENZOETEIRE S & SREENEIS D % A
W, AL BKIRTZ T T < W H A L CE DA R
RICETHEZRIZLEIMTHH I LERBRL TS, L
MU, ARRIIBEMEREWZDI, BEETe, BkE
WS T2 A BB RMEOE(L A AR T L ITB S Z AR T
W, S5, AR ANEL . IR SR EIER S
TWDIENRTHISN T HOO, EEHFIENRZ L, £
FE W) 72 3 ATIRBUIAR 72+ BB S vy, FlRI o &
D IRGSATIR LIS O /NI BT b 2 D50 Ai & A < iR 5
ZEIMIARREDSAYERI D72 DT b RO E 72,

2 TAMRIL, HEROEBRIROFEHNNLELNDLZD
B, RBAERICIZ, 1) B ORI 2 Hv - B
OEVEHTCAETESR 8 UK B G ROMIT, 2) BibE
DNA (eDNA) # V7= JRI Coo Al e & v 9 | EERNE &
UBRBIEW 2 BT OO FEEBE SE, AROPTHLZD
N & EERCE N RRCIRA 2 BRI IZ BT 5 F v X ¥ v
v N7 4w v a OEREE R A ORFZERIY - B R 7 —
NTRHAT 5, Sbhi-T—41k, BiRRCRtZITO, A

et R Z - R BORE L BITH) 2 & T, ENE L
AR FC BN THRIREE TE AT HOTH B,

2. MEERE - Hi&

eDNA J3HT D 72 3 OEAITFNRIN A PR OB B T2 H K
WIRARRETT T 13 HiSIZRB W T, 2020 45 11 A»D 12 B
WZNTTHT o720 B U727 Y TEAKZITV, BT Y
U ERAWTCEREK 300 mL AT 4V H —IZIEAE L
TERBREIZFRbIRoT, F0%, WEERNTHTEEINZ T
=LY HZ LT DNA ZfIH L. % v b (QIAGEN 4 DNeasy
Bloopd & Tissue kit) ZHWN7=A T LA L D DNA Z A5
%, FEPREE 900 nM @ each primer (2K V) E & PCR AT 217
W, Fx Xy b7 4w a® DNA O 2R AT, B
W2, BERIITON R KRZES LOIEERFIC L D, =8
VX Anguilla japonica DS3ATTHE D T-DITINE ST
W= B SR HIS S 381 BRI D eDNA o Lot B2 =T =
IZOWTHREBED FETY o 7o F vy X2 rF v v b7
4 v 2@ DNA O AR AT,

FIZ, BARMEBE L, MR, KEaEIC X 80ME, Adki
BENER D=, 2016 £ 5 2021 4EITHNT T THEEFIES
APIRFHT JE L OFIAR) N W CHINE, R, FEMEIC L o Tl
INETF¥YyIALFY Yy F 74 vy E LTHNW,
BAERDOHTRNE & H. W, KEEORHEIT 72,

HNAWIX, AIREZR[R Y FFE &3l &7 72, AT
Jks ORI > b ZERINAR T 54T - 72,

KEBEITRHE., SV SN ECReRSE TR L
KRR E R & EA A FH L7, 72 BEYEARERE S5 40 e (B
73%) OERDKERITONTIE, 1) BHAEGELE, 2) >V
AT ECRIEERALEE | 3) MELER, 4) RS
7NV LR E R L KRR A 1 ER Y
B UT-#212, 5) WREHEEE, 6) U IS VABE, T) HEEN
WELZATHF 7T DOFIETREICHERE ST, Z OKERIX
TIAF I A BT, BRESCE Y MEMES TEIR
HEEE T2 b, ZNENOBOFHE & EEICTE L2 KR,
HIBEDO RS & & HIEm ORI ZFegk U, BfEmic, A



TN, HRLELORS X, BRIORS S, BHREOB
JUCHEBMESHE LT, 2 bV T, HikE., BRI
L ERNAR L 5T 24T - 7=,

3. BRLEE

B —HOKKIZBEWTCFYy X ¥y b7 4 vad
eDNA DI BRI & Z A, ZHIVE TOAM ORE DN EN - 7=
AR RACES & Wi 2 RPN, FREEBRLEGO—EFNED
BE)I P EEEITBWCHREIKN B ARTED eDNA 23
SNz (Fig. 1), ARFED eDNA R SN 7= 0ix 4 82 HiH o
W31 s Y ZHETARRED BB, EEEN 2RI
IBHREEN TV, ZOREFRIT, AFES RO L
PHICBW TR L TND Z L ERR LT, EIARFED eDNA O
E, Bkl nw T BT T VWERA B o
7= (fig. 1), FRJIAFICB VT, AFED DNA (X, i,
THkICB W TR &,

—FT, R FRTHIHMOMEL Y L FHRME ., mEFLFED
LRI T SN o7z, 4B WAE LD TR ToOR
K% FEHE L= Di%, W CH VY BREL R O IR IE 26%05%
ETHoTz, B IRENAR DA & HE LT 7z ilEE
WndH b, iz, EECHRE I b ERE LT, E
WAKEPRBER LTV D Z ENE 2 BN, FIJIIATRICE N,
T, FRICAFITKE 6 m LURICAFENELET 2 E@EINT
BV, BERAZ O EREISELICRETH L0, AFICD
BERIKEAT o oA TIIMRBICE D oo & B bz,

log eDNA conc.+1

Fig.1 The channel catfish eDNA concentration at Kanto
area.

HAEW I ORER AFED 03% a0 B1EI V2 2 Daphnia
pulex, ZEREOWF, ABEOBSCHAR ., 1IEANDIFAY =
Y Palaemon paucidens, FBIEDEECB 7o O H
BB LTz, —05 3 A EOEEN IRV a LR
BRI R NS, FEZECAHO B L7z, FFIZ 40 cn
R AMEEITEICS HICABENRE D RO/ R T
Wugil cephalus, AARXIREEZFIHLTEY ., BEFEOHZE L
RIEROMEM %2R Lz, iR OZERMAEIZENTH BHNE
Wy L EkRIZ, AFRIZREUET 213 EBHR B L ORFBLERNL
REDEREED ZERTALNERD | KREWEIRIZ E5k
BERED I < L MEAROVFEKAERERIZBEGROTENEM ZfE L LT
FIFH LTS AEEERENZ EREniz (fig 2),

TERIHT & T ARFEO B & AR L AEIT Iz oW T, iR
EROKSIEDOLERNARLL 5T 2 W TITo 72, THET,
KR DL ERNAR LT IXIE & A EFT DN IZRIFI 720>

Too AWIZETIT, EICFEORT L LT, KEEDEE L
JEHBED FIEMF 21T o 7c, & BIT, HBEES KRR D%
TE RN 34T 24T o TR 2 & OAEZ 18 U= M 2
1T o oo ATROKEED Y A DN TEERERR LRV H Y |
hiis & & BITKBER IR E SR D Z LR ST,

20
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Fig. 2 Carbon and Nitorogen stable isotope ratio in the
muscle of channel catfish.

AFEO KB AEIIEE D R O ML Z o5 DI
WL TH D LB ST, KEERITEL T 7 IRk
T&E e, REBRIZHWEEOFHRITH 6-8 % THY ., 1 H
BEfE L7058 1 FEORMEEZKMT DT T veib Bz
b, BEOTBAIE OGO R, MR & KA 1
TARIRR Y IR L7210 EEMAEE L 7= FIEO M S R b @ < .
SEYJHIBEFTERER G 1 Yo P M7 16 KA TH -7,

BBE W E LIS R, ORI, RFBEHEIMEW
EHEHAE L T DD, EICHE- T, AR, REERELE
< BRROVRKIKIC B3 2 RMMEICIE T 2 &M & & L CRIA
LTCW5DZ BRI, HEROBMEMT OFE R & Bia—E
TOHRENEONZ, L, BERZEICRS &, RERM
EOMIZFE LR THRESIESL S ERNY ., D
BAbOEfITRE & L CRBROEA DS H D b 0D, HikZ LI
L U CRLE T D KIS E WD B 2 ATREME S RIB ST,

4. FLOESHDEEL

AL, Fr AL Fvy b7 4y aPNInE TORE
VLRI BRI ICIEA > T b & & bic, FIRIO X S
PRRIT TR - T, e RBRBEZFIA L, Wokik & iz
WOERRE SR SEEREEZRFOZ L ERB LT, T2,
eDNA 38 X OVUKER IR D 22 [EINL IR L W S ATR O A, €8, F
RO RIS BILEH LTS ETHERARTETH
LZEEIR LT, A, SV UTINEERES L, S
HEORERSE L BT 5H 2 LT, TO5TOERAARZE LR
i A48 0D F SR FEURI AT D30, B0 /K I8 8 IR & 3412
HOENITEX2H0 LM/ EIND, T HITARTED LRI
PEOFEM 72N D73 0 | FHEFIRE AT LT, KDL
FPE R IERCHE E X R OMERICHEIRTE A LB b b,

SE Xk

(D8 & (2012) T AV H~F AD55A0, ERE. #ED
BUK. SR B RIS M &, KEET pp 128-
131

(2) Prig ALKER (2020) IERZFERFRE B+
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