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Abstract

Environmental DNA (eDNA) analysis enables multi-taxonomic and multi-trophic investigations of organisms. To
comprehensively investigate the distribution of extremely diverse marine organisms ranging from microorganisms to
fishes, metabarcoding analysis was conducted using marine eDNA (ocean DNA). Samples were collected from the
surface layer of the subtropical Kuroshio region around Amami-Oshima Island. Throughout all 45 samples, 126
orders of prokaryotes (16S rRNA) and 123 orders of microbial eukaryotes (18S rRNA) were detected.
Flavobacteriales and Synechococcales dominated prokaryotic communities, and unclassified Dinophyceae and
Syndiniales were dominant among microbial eukaryotes. Cluster and non-metric multidimensional scaling analyses
showed that the community structures of prokaryotes and microbial eukaryotes were divided into 8 groups, depending
mainly on the effect of the Kuroshio Current and depth. Higher relative abundances of Rhodobacterales (prokaryotes)
and Doliolida (microbial eukaryotes) were observed exclusively in the Kuroshio Current.
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Table 1 Characteristic taxa of each group

Group Prokaryotes Microbial eukaryotes
A
B Flavobacteriales Siphonophorae
C Syndiniales
D SAR11 Clade, Actinomarinales Cryptomonadales, Unclassified Mediophyceae
E Rhodobacterales, Flavobacteriales Uncultured Eukaryote
F Rhodobacterales, Cytophagales Phyllodocida, Unclassified Spirotrichea
G Rhodobacterales Doliolida, Trachymedusae
H Nitrosopumilales, SAR406 Clade  Spumellaria, RAD-A Clade
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Abstract
A year-long study involving the collection and analysis of sediment trap samples were made to establish a time-series
dataset of sediment particle flux. Two sediment traps were deployed at depths of 443 m and 908 m, collecting samples
over 13 periods from June 22, 2022, to May 26, 2023. Sediment particles, defined after removing plankton, were
collected and analyzed for flux rates and organic content. Additionally, analysis of sediment components provided
insights into seasonal variations and source origins. Results showed significant seasonal fluctuations, with winter
dominated by terrestrial silicate particles and spring by biogenic silica and organic particles. Comparisons with previous
studies revealed consistent patterns in particle flux but highlighted regional differences in sediment composition. The

influence of typhoons on internal waves was also discussed, suggesting potential delayed impacts on ecosystems.
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Fig. 1: Total mass flux and composition of major component at
Station FATO. The third period of 443 m (indicated with *) is a
reference value because the collection funnel was clogged.
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Fig. 2: Relationship between La/Yb and Mn/Al ratios in
sinking particles in the Japan Sea.
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Modulation of offshore circulation along the north coast of the Shimokita Peninsula
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Abstract

Studies conducted between 2022 and 2023 have provided insights into the physical and nutrient supply
mechanisms that underpin the characteristic phytoplankton production during the summer and fall seasons
along the north coast of the Shimokita Peninsula. Utilizing small vessels, research vessels, an oceanic high-
frequency radar system, turbulence measurements, and chemical analyses, including those of terrestrial water,
the research indicates that the offshore circulation along the northern coast of the peninsula, particularly
during the summer and autumn months, experiences significant daily fluctuations owing to propagating
disturbances from west to east. This circulation modulation would play a pivotal role in both horizontal and
vertical partitioning, facilitating the transport of high concentrations of silicate from the coastal region and
nitrate from the lower layers of the circulation, thus influencing phytoplankton dynamics.
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Fig. 1. Monthly mean surface velocity and chlorophyll
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High-accuracy '“C dating of turbidites using fossil pollen grains
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Abstract

Deep-sea turbidites have been used to estimate paleo earthquake history. Establishing robust chronology is
important issue to understand the earthquake history. However, dating of deep-sea sediment is often difficult
due to the lack of suitable materials for '“C dating. We examined the applicability of fossil pollen for dating
of deep-sea sediment. Our results revealed that ages of the pollen were younger than ages of bulk sediments
of the same stratigraphic horizon. Bulk ages of marine sediments are usually older than the actual
depositional ages, thus the ages from pollen seem more reasonable for their depositional ages. It is important
to further verify the reliability of the ages from pollen by making comparisons with other age markers.
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Fig. 1 Age differences of bulk sediment, pollen, and
waste from the same stratigraphic horizon. Each age
difference is calculated based on the age of the bulk.



4. FLHESHRDEE

ABFFETIL, = 7 R OAEK 2 W I REE 21T
Sl ZORER, ERrLHELNDFERITF—BED LY
HROFER I HELS 220, EMOBER D waste 23 b
WERZR L. 207w, R GIEH O 5% oL
THERMET D Z L TLVMEOFHVFRES SN D ATHEN
WD, SBRIZMOFNRIRE L EH OFEROLLEEZED, F
RIEOEE Z L VIR 2 FETH L. £z, BAR
RS O =2 7B C O AR FEORF 28D, FEO
PR O T O RE 2 ED 2 TETH 5.

SE XM

(1)

(2)

(3)

(4)

(5)

(6)

(7)

Arai, K., Naruse, H., Miura, R., Kawamura, K., Hino,
R., Ito, Y., Inazu, D., Yokoyama, M., Izumi, N.,
Murayama, M., Kasaya, T., 2013: “Tsunami-generated
turbidity  current of  the 2011 Tohok—0ki
earthquake” , Geology 41, 1195-1198.

Bao, R., Strasser, M., McNichol, A.P., Haghipour,
N., Mclntyre, C., Wefer, G., Eglinton, T.I., 2018:
“Tectonically—triggered sediment and carbon export
to the hadal zone” , Nat. Commun. 9:121.
Goldfinger, C., Hans Nelson, C., Morey, A.E.,
Johnson, J.E., Patton, J.R., Karabanov, E.,
Gutierrez—-Pastor, J., Eriksson, A.T., Gracia, E.,
Dunhill, G., Enkin, R.J., Dallimore, A., Vallier,
T., 2012: “Turbidite event history-methods and
implications for Holocene paleoseismicity of the
Cascadia subduction zone” , USGS Prof. Paper 1661-
F.

Ikehara, K., Usami, K., Irino, T., Omura, A.,
Jenkins, R.G., Ashi, J., 2021. “Characteristics
and distribution of the event deposits induced by
the 2011 Tohoku—oki earthquake and tsunami offshore
of Sanriku and Sendai, Japan® , Sed. Geol.
411:105791.

Kanamastu, T., IKehara, K., Hsiung K.H., 2022:
“Stratigraphy of deep—sea marine sediment using
paleomagnetic secular variation: Refined dating of
turbidite relating to giant earthquake in Japan
Trench” , Mar. Geol. 443, 106669.

Tennant, R.K., Jones, R.T., Brock, F., Cook, C.,
Turney, C.S.M, Love, J., Lee, R., 2013: “A new flow
cytometry method enabling rapid purification of
fossil pollen from terrestrial sediments for AMS
radiocarbon dating” , J. Quaternary Sci. 28(3),
229-236.

Yamada, K., Omori, T., Kitaba, 1., Hori, T.,
Nakagawa, T., 2021: “Extraction method for fossil
pollen grains using a cell sorter suitable for
routine 'C dating” , Quat. Sci. Rev. 272, 107236.



BXFEAATFHICE T HAMNER~EXESDEYEERBOBEIZONT

The Structure of the Artifact-bearing Layers in the Southern Kyushu-Amami Islands
during the First Half of the Jomon Period

SEAR S fa s, EEREIRNT RS E AL, E-mail: michifumi-tategami(at)edu.pref. kagoshima.jp
hm ez, (28 BRERXIREMFEEXCMRAEL 52—,
E-mail: amamikouko(at)gmail.com
HiER 57 KIRET#E Z B2 E-mail:syakyo08(at)yui-amagi.com
JII b S, AL EE, E-mail:kakeroman.nominoura(at)gmail.com
mA B, K - KEMEENE, E-mail: miyairi(at)aori.u-tokyo.ac.jp
Michifumi Tategami, Kagoshima Prefectural Konya High School
Masayuki Kawaguchi, Kagoshima Prefectural Archaeological Research Center
Ryo Gushiken Amagi Town Board of Education
Akio Kawakami,Amami Museum
Yosuke Miyairi, Atmosphere and Ocean Research Institute, The University of Tokyo

Abstract
We were able to collect continuous soil samples from the ground surface to the relic inclusion layer from the ground surface to the relic
inclusion layer from three archaeological sites in southern Kyushu and date them. As a result, the temporal relationship between the
formation process of the relic inclusion layer was partially clarified.

1. [ZLC&HIZ

FRSTIRAARETE (B9 15, 000calBP~4, 500calBP) I +H&fdi
BAth, SRMBALA, B REE O ARG 22 B4R 7 & WEEh AR
DO EEETEA~BAT LI NEEICKRERERATHY | &
KN & SEH IS 0T TORBALORHIZ b 5= 5 2 &
O, BRENIFER R &b E X EENERICOVWTR
MENDLHEFNEZ TETCWD, AMS (INEZE RS
EICE DB ERIEMEN L L LEERNEEZER L, €
Jed LRI, MIEFEREMF 5T IEENEATHNDZ &
NZOEFLE L TH D (I 2022 1F0),

UL D, YMomlE:E SO L2 LT, Jul
FAEBLAIEIC b B D T 72 < BRI AN 72 BIAR
DR E LW R TH D, T2, HEsfERImIC X
HEMRBEESHEE ARG E1E, BYOEEOFRER LT
HZLET, BHEREZIBEL LS ETREL 95 2 & 35
SNBHRWTH B,

2. MERE - A&

ARFIETIE 1 BIFCOY > TV @ DT B E CIEAT
ATV TN LERIEZ EM L7c, €D &ick
Y A — e O b Lo B & ORI BIFR AN KB
U JUNBEER~ U o e (38 T D B SCIREARETEIC s 2 o 72
TEAEALSE O SRR DT IOV T, BREL B OBy
BTORRLED, REMITEREITI,

3. HRLER

JUINFEHR 3 B & v i m L v EYaEE £ cEgiT 5 -
By TV ERRL, —EERRE R LT D 2 LR TE T,
ZORER, XELHPUTICBWTEMLEEOEMRA L — R
W, JBEEHDIRBREOHENA LN D Z &g R EDIE]
EEMT D L ITERIESN2BEFRTH L Z LR 60
Lipotz, —H T, AENTERHEIER —HERMIE E - TE
0. MESCRFRETPE O % < OERIZBI LTI, A% OFERH
EFEMGIC, BIEAEREZ RN LR EEE L ET
T 2MERD D,

Fig. 1 Soil sample collection at an archaeological site

in southern Kyushu.
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Abstract

The marine fauna distributed around the Ryukyu Islands is abundant. Since the area is strongly influenced by the

Kuroshio Current, coral reefs are well-developed and many tropical species are distributed, as well as temperate fauna.

Species that are highly endemic have also been found in this area. In this study, we focused on the crustaceans associated

with various marine animals in the Amami islands located in the north central part of the Ryukyu Islands to reveal the

species diversity and its ecological aspects by field surveys and microscopical observations.
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Fig. 1.
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associated with

Cyclopoid copepod
invertebrates found from coastal waters of Amami
Islands. A, copepods from a sea star. B. one of the

copepods from a sponge.
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Dissolved Inorganic Radiocarbon and Age-Depth modeling in the middle of Okinawa Trough, East
China Sea
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Abstract
In this study, carbon isotope ratio analysis of dissolved inorganic carbon (DIC) in seawater and radiocarbon
(14C) dating of core samples were performed on samples collected in the middle Okinawa Trough in the
East China Sea, where the Kuroshio Current flows, by accelerator mass spectrometry (AMS).

1. [ZLC&HIZ
ARWFFECIE, BRI 5722 W MR~ T 7 PRI B O TR S L= 2 VT, I BT EE (AMS) 12 &
DUFK TR RS (DIC) DORBRMLIRLL MR L O 7B O R (14C) FRBPEEIT- 7.

2. AX

ARFFE TRV BN, ENIRREMAE EO § & 2022 FI2/T b2 KS-22-4 RTHFIZ BT, Filok
WO E &R/ A OE T2 & L TEIREN CTD 8KREIB L O R hra7Relch s,
JKEREHI IR N 7 712380 5 B s a3 5 CTD-1 (29°2.2699'N, 127°3.5461'E, /Ki%& 200m) ¥
F O RE RN AL BT 5 CTD-2 (28°53.220' N, 127°19.715'E, /K% 888m) @ 2 #iS TE/K S, 4 A&
DOEA N a7k PCO1 (532¢m), PC02 (911lcm), PC03 (502cm), PCO04 (482cm) (%, PCO1 BJL Y
PCO2 (22 Tk Bl oo Va2 B 7= 2 Fetiiahis, PCO03 38 X OV PCO4 (3 Byt A & 7= 5 A
55 V5 7 vtk CHREI S 7.

CTD-1 £ LN CTD-2 7 HEK S 7= /KalBHE, WK A 7 IR R el i3S E & AV C DIC 7 —fg{birk
E LT &Eh, AMS &AW CRBRINAKLHT A3 T 7=, A14C-DIC 1% CTD-1, CTD-2 TZiZ4L 30
~18 %o, 30~—151 %o DHIFH TEENL, WTIHAKENELS 221250 T Lz, D7a< & HKE~200m
WZB T AWEAIT L IEASH, K% 900 mfHLE TOA14C DR X 2B BE, BAHKMEREDOX A F
I AL TS, 554072 A14C-DIC H 5, HEEshvE o izt miki 2 Ar@E 3% CTD-1 35 X ORI
iy BRI D YA 5 VE 5 YR AL E 3% CTD-2 OFEKIZE T 5 B OEENE S iz, CTD Bk 5
REROEST — 21, FNENOHE T 34.6~34.4PSU, 34.7~34.3PSU O#iFHTEE L, KiEL L HIC
BMEEIZH S, CTD-1 BEL O CTD-2 OWFROHEICB N T HIES N m L B—2MEZE2 R LTV Z &
5, AWFFEHUIE TR S TRICIRAT 2 RILOZEITGR D bivigo o7z, 72, /KX CTD-1 6 XU CTD-2
T, ZTNEN 24.0~13.5 C, 24.2~4.7 COFPHTEB L, KENSEL DI Lz, 14C FRIT,
CTD-1, CTD-2 =N Fh T-271~1243 ka, —307~-190 ka O TLHE L, KENEL RDHIZOoNTH W
FRERL.

4RO Ak a7k (PCO1~PC04) MO En-bade 2 b & icirbn-ERRIEIC L > TE LR
72 14C 0T, wErEREHT s U CEBEAICHH S 2 B Efi#R Marine20 % W CEFEICERIEL, ©F /L0
—F > “Undatable” & W THEMAET LV EER LT, BHFEIEAIT PCO1~PC04 (28T, £ILZEi 5~
19ka, 2~27ka, 0~12ka, 0~50ka D& TH>7-. W HIEENEE+T T L I WVEREZ R L, EIRAE
W72 5 PCOL BLUNPCO2 Tix, a7 k% L CHERHE N B/ EAICH D, 16~1Tka LIS 512K
TL72. PCO3 IZBWTHEEDMEAMN R SN DM, & 5732 5 HERGEHE DK Fidse#it b cdh -7-. PCo4
IZIEDND 3 DO TR TIEFITHWHERENHERE L CEB Y, PCO4 = HW-BREE IR ECTH S =
ERIRIB I LT



BFEDRRERE - BRIEEICHE S BERATEMERIRILEMOSMERFENKL

Changes in distribution and abundance of calcifying organisms dwelling in subtropical island-

shelf environments in response to ocean warming and acidification
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Abstract
Ocean warming and acidification are ongoing and have been reported to adversely affect shallow-water
coral-reef organisms and ecosystems. However, little is known about impacts of these threats to the survival
and growth of calcifying organisms dwelling on subtropical mesophotic island shelf environments. To
answer this question, we dredged surface sediments around island shelf environments off Sesoko Island and
Nakagusuku Bay. Around Sesoko Island, 370 individuals of Heteropsammia (339 zooxanthellate corals and
31 azooxanthellate corals species) and 187 individuals of Heterocyathus (164 zooxanthellate corals and 23
azooxanthellate corals species) were collected. In the mesophotic zone at depths of 54-110 m, both
zooxanthellate and azooxanthellate corals species were found, with zooxanthellate corals species accounting
for more than 90% of the total. At Nakagusuku Bay, >50% of sandy sediments are composed of bivalve
shells, while foraminiferal shells are common around coral reefs and inside a port. Of large benthic
foraminifers, Operculina sp. (thick form) is more common toward an outer bay, while Calcarina spp. are
more common inside a port and on a sandy bottom. These specimens will be used for taxonomical studies,
culturing experiments, and growth rate measurements to understand if the physiology and ecology of these

organisms have already suffered from increasing temperatures and decreasing pH.
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Fig. 1 Common coral genera found in surface sediments
from Mesophotic zone in Sesoko Island. A)-D)
Heterocyathus aequicostatus (+zooxanthellae), E)-H)
Heterocyathus alternatus (-), 1)-1.) Heteropsammia
cochlea (+zooxanthellae) N)-P) Heteropsammia cochlea
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Fig. 2 Common benthic foraminiferal genera found in
surface sediments from Nakagusuku Bay. A) Operculina
(thick form), B) Operculina (flat form), C) Amphistegina,
D) Calcarina, E) Dendritina, ) Peneroplis, G) Miliolidae,
H) Elphidium, 1) Pseudorotalia, J) Textularia
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Abstract

We performed a 2x2 factorial experiment with f day post-hatch Japanese flounder P. olivaceus that lasted for
12 days. The four treatments were composed of two rearing waters (green water GW and biofloc water BW)
and two feeds (4rtemia nauplii and 7. japonicus). The BW was produced under heterotrophic mode such that
sugarcane molasses and dry pellet were used as the carbon and nitrogen sources, respectively at a C/N ratio
of 20 under dark condition. For GW treatment, Chlorella paste (Super fresh Chlorella V12) with a density of
2.5 x 105 cells/mL was added to each tank daily. The BW was dominated by phyla Proteobacteria (49.4%),
with genera Limimaricola (20.3%) and Paracoccus (19.5%) as the most abundant, and Planctomycetota
(33.8%). In the experiment, the highest survival (97-98%) was observed in fish fed Artemia nauplii. Fish fed
Artemia nauplii and reared in BW showed higher body weight. The occurrence of metamorphosed juvenile
was significantly higher in fish reared in BW and fed 7. japonicus (44%) than other treatments (6-10%).
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Fig. 1. Phylum composition of the biofloc used in
this study.
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Fig. 3. Growth (left) and development (right) of

Japanese flounder larvae after 12-day rearing.
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Abstract

The GRAS-Di (Genotyping by Random Amplicon Sequencing-Direct) analysis was applied to 48 individuals
of an intertidal gastropod species with a planktonic period possibly extending to several months. This aims
to sort out SNPs on the nuclear genome, available for quantitatively evaluating genetic connectivity among
populations along the Kuroshio current. To identify homologous sequences across individuals and to specify
genuine SNPs, we wrote a set of program codes executable on the Mathematica 14.0 platform. The algorithm
leaves a lot of room for revision, both in terms of processing speed and genotyping accuracy, because the
NGS outputs raw sequencing reads of over 116 Gbp, which contain various types of genetic polymorphisms

and potential sequencing errors other than SNPs.
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Plastics in the stomachs and intestines of short-tailed shearwaters stranded on Chigasaki City coast.
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Abstract

Seabirds ingest plastics often and can be used as a monitor of its pollution. To use plastics in digestive organs of 1*

year short-tailed shearwaters stranded along the Pacific coast of central Japan for monitoring its pollution at sea south

of Japan, we analyzed size, type, color and materials of plastics in the proventriculus, gizzard and intestine of them

using ATR and FT-IR. Occurrence of meso-plastics was higher in gizzard (92%) than proventriculus (50%). Hard

polyethylene meso-plastics were most popular in proventriculus and gizzard as reported previously in adults and chicks
of this species. We found 30 micro-plastics(max length, 89 pm on average) in 4 subsamples of intestine.
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Molecular study on light-driven CI~ pumping rhodopsins of marine bacteria, Rubrivirga marina
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Abstract

Microbial rhodopsins are a superfamily of photoreceptive membrane proteins, primarily functioning as light-
driven ion pumps to convert sunlight energy into chemical energy. Here, we explored the color-tuning
mechanism of two inward CI” pumping rhodopsins, R28HR1 and R28HR2, from Rubrivirga marina
SAORIC-28T, which exhibit different absorption wavelengths by 29 nm. R28HR1 showed a significant blue-
shift in the absorption spectrum of the retinal chromophore at the physiological Cl~ concentration, while no
significant CI” binding occurred in the dark state of R28HR2. The laser flash photolysis measurement
revealed transient CI™ binding during the photocycle of R28HR2. It was discovered that R28HR2 can
transport C1~ with longer wavelength light by avoiding CI” binding in the dark state. This represents the first
example of CI” pumping rhodopsin employing such a mechanism, laying a foundation for the development

of next-generation optogenetic tools.
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Fig. 1 Structure (top)
(bottom) of microbial rhodopsins, the subject protein
of this research project.
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Abstract

Energy and mass transport induced by turbulent mixing play a crucial role in ocean and atmospheric
circulations. However, mixing processes in coastal oceans and shallow lakes have not been understood well
due to lack of suitable observational techniques. We employed a new method to infer turbulent mixing and
associated oxygen flux based on the eddy covariance method for shallow coastal regions. In this year, the
second year of this project, we focused on analyzing data obtained in the first year in a shallow lake,
Kasumigaura, and prepare a mooring system with the oxygen flux sensor for ocean observations. We have
succeeded in estimate eddy diffusivity and oxygen flux using microstructure velocity and oxygen observation
in the lake. The vertical eddy diffusivity of oxygen is roughly ten times higher in the mixing period than that

under stable stratified conditions.
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Figure 1. (a) Turbulent momentum flux, (b) heat flux and (c) dissolved oxygen flux observed near the bottom in Lake Kasumigaura
(Kitaura) in 2022. Gray and blue colors show the results from the covariance and cross spectra methods, respectively.
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Why embryonic diapause occurs in batoid species: insights from interdisciplinary research of

physiology and ecology.
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Abstract

Embryonic diapause describes the process of temporarily halting embryonic development and extending
the gestational period to give birth at an appropriate time. This strategy is widely distributed in plants, insects,
and vertebrates, and ensures successful reproduction. Among fish, embryonic diapause occurs in viviparous
batoids. However, the mechanisms underlying embryonic diapause regulation remain unknown. We
conducted experimental studies and field surveys on a fan ray, Platyrhina tangi, to explore the mechanism
of embryonic diapause induction and reactivation in elasmobranchs. We obtained the effects of
environmental factors and internal nutritional status on embryonic diapause, and hormonal markers related
to the reactivation of embryonic diapause and parturition. Our study findings contribute to establishing a
research method using an experimental rearing model and elucidating the embryonic diapause regulatory

mechanism.
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Fig. 1. Temporal sex steroid hormone and body weight variations
in Platyrhina tangi (FF8) who gave birth on day 94 (blue arrow)
after the beginning of captivity
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Redox network mechanism between hosts and symbionts in coral reefs
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Abstract

Coral bleaching is one of serious problems in marine environments caused by global warming. Photodamage
to photosynthetic apparatus in symbiotic algae, the so-called “photoinhibition”, is proposed to be a main
cause of coral bleaching at high temperature in relation to a collapse of redox balance in the photosynthetic
cells, resulting in the production of reactive oxygen species. However, it has not yet been demonstrated in
the major corals Acropora sp. in a laboratory-level physiological experiment, and the molecular mechanism
of the high-temperature induced coral bleaching is still not fully understood. In this project, the
photosynthetic physiologist Dr. Shimakawa collaborated with Dr. Takagi who had established the system to
cultivate laboratory strains of Acropora tenuis to investigate the redox state of photosynthetic apparatus
during a high-temperature treatment in the unique system in the Dr. Takagi’s laboratory. Finally, we
demonstrated coral bleaching at high temperature is mainly caused by photoinhibition in that system.
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Figure 1. High temperature treatment of 4cropora tenuis laboratory strains. Three independent strains
were kept for approximately 1 year in the laboratory, each part of which (7 = 4) were cultured in small
tanks adjusted to 26°C and 31°C for 4 weeks as shownin the diagram (A). (B) Time course of the water
temperatures in each tank. (C) Photos of three strains (A, B, and C, respectively) 4. fenuis during the 4
weeks culture.
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Figure 2. Time courses of color score, maximum quantum yield of photosystem II photochemistry
(F/F,), maximum relative electron transport rate (ETR,,,,), and maximum capacity of non-
photochemical quenching (NPQ,,,,) in the three independent strains of Acropora tenuis during the 4-
weeks cultivation at 26°C and 31°C. Data of four replicates are shown as different symbols.
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Elucidating tectonic evolution of the Nankai accretionary prism by integrating ocean drilling and
surface piston coring studies
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Abstract

To investigate the nature of the submarine landslide and the effect of seamount subduction offshore Kumano,
KS-22-3 cruise was carried out in March 2022 by the R/V Shinsei Maru and a piston core sample was
retrieved from surface sediments. The piston core sample was collected down to 2.8 m below the seafloor
(mbsf). The piston core sample was nondestructively measured and lithologically described, and gravels of
sedimentary rock harder than the matrix were identified from 1.4 mbsf. Porosity of the sampled gravels were
measured and compared with porosity of the IODP sites to clarify the origin of the gravels. The measured
porosity of the gravels showed 48-58%, with similar values at several depths of the IODP sites, such as ~100
mbsf at site C0024. The excessive uplift due to the subduction of the topographic high might trigger the
seafloor landslides at least from about 100 mbsf at the paleo-frontal prism sediments, which was inferred at
the IODP sites comparing with the porosity of the sampled gravels of sedimentary rock.
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Fig. 1 Topographic map around the piston coring site.
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Fig. 2 X-CT, core photographs, porosity values converted from MSCL
and gravels, XRD data of sedimentary rock gravels of piston core from

R/V Shinseimaru cruise KS-22-3 (from left to right).
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Abstract

Coleoid cephalopods (octopus, squid, and cuttlefish) are the sister group to the shelled gastropods and bivalves and separated
around 500 million years ago. Despite their relationship, coleoid cephalopod display striking complex behaviors. Coleoids have
many morphological innovations, one of them associated with alternative reproductive tactics (ART). Many coleoids display
these ART in their behavior, with different male size placing their spermatangia at different sites of the females. Females have
specialized organs in their buccal mass and at the opening of the oviduct that host spermatangia, creating external and internal
fertilization. The genomic basis of these ART however remains unknown. To molecular characterize this strategy, we have
initially sequenced the genome of the flying squid Zodarodes pacificus with external fertilization, standardized artificial
fertilization in this species, and collected samples of the spear squid Heterololigo bleekeri which possess internal and external

fertilization.

1. [FL®IC

Coleoid cephalopod display striking complex behaviors.

To perform these behaviors, they have evolved the

largest nervous system among invertebrates and
different morphological novelties such as the camera—
like eye, photophores with symbiotic luminescence, skin
pigments for camouflage, different reproductive organs
associated with distinct reproductive behaviors, etc
(Ref.1). While some morphological novelties have been
associated with novel DNA variations in their genome,
signatures behind

innovations are largely unknown (Ref. 2 and Ref.3).

many genomic morphological

2. MIREETE - A&
To begging characterizing the molecular signatures
associated to ART in coleoids, we have sequenced the
genome and transcriptome of the Japanese flying squid
Todarodes pacificus. We have also collected samples of
the spear squid Heterololigo bleekeri for upcoming
genome and transcriptome sequencing. To identify the
chromosome and genes associated with sex, we sequenced
3 females and males of 7. pacificus at low coverage.
Our final goal is to identified specific genes in the
organs associated to ART such as the seminal receptacles
in the buccal mass and at the opening of the oviduct.
To understand how the ART influence the phenotype
of the start
fertilization techniques. We expect to perform a

offspring, we optimizing in-vitro
comparative gene expression analysis between offspring
from combinations of spermatangia placed at

different ART-associated organs.

3. HBREBRE

We found that 7. pacificus has a 2.5Gb genome size and
a very high heterozygosity suggesting a large effective
population size. By combining low coverage genome
sequencing of male and females, we identified the
chromosome 46 as the one associated with sex, with males

having 2X coverage in relation to females (1X) at that
chromosome.

We were also able to generate paralarvae of 7.
pacificus (Fig. 1), and collect tissue of H bleekeri
for upcoming genome sequencing

—

Fig. 1 Paralarvae of 7. pacificus generated through
in—-vitro fertilization. Arrow shows the fused tentacle
characteristic of this species

4. FLEHESEOEE

We were able to generate a high—quality genome of 7.
pacificus, annotate the genome and identified the
chromosome associated with sex. We expect to do similar
with A bleekeri. Moreover, the optimization of in—
vitro protocols in both species will help us to combine
spermatangia from individuals with different ART and

analyzed a broad gene expression between offsprings
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Ocean to Brackish-water: How do elasmobranchs adapt to the sea- and hypotonic-water environments?
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Detection of fluid-flow from the seafloor by sub-bottom profiler data
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Abstract

As an alternative seismic source of sub-bottom profiler (SBP), which is available in multi-channel seismic
(MCS) survey by small boats, an underwater speaker of piezo-electric transducer type was tested for
detection of natural gas leaking from the seafloor in the northern Tokyo Bay. As a result, although the
detection of leaking gas was unsuccessful, we clearly observed seafloor topography with high vertical
resolution equivalent to SBP. Therefore, fault displacement at the seafloor can be clearly observed. During
the MCS survey, another underwater speaker of electromagnetic induction type was also used simultaneously,
which emits relatively low frequency seismic waves on the order of one hundred Hz. By using two kinds of
seismic sources with deferent dominant frequency (or vertical resolution) simultaneously, accuracy of fault

interpretation would be increased.
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