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Re-examination of paleo tsunami history along the Sendai plain
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Abstract

Tsunami deposits are useful for reconstructing pre-historic and historical tsunami events. Although many
paleotsunami researches were conducted on the Sendai Plain, tsunami history is still controversial. Our
dating results with using total organic carbon constrained the age of four event deposits before the 9th century.
However, there is still discrepancy in the tsunami history from the 6th century BC to the 6th century AD
among studies. That may be caused by the difference of materials for dating. Further study is required to
check the validity of sample selection and to compare with the tsunami history in the surrounding regions.
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Fig. 1 A location map of study area. Elevation and
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Search for novel light energy utilization systems of marine phytoplankton
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Abstract

Phytoplankton is important primary producers who convert light into energy stored in organic compounds
by photosynthesis. Although they produce various pigments, photosynthesis is a reaction mainly performed
using chlorophyll pigment. However, a large number of rhodopsin genes, which encode seven-
transmembrane photoreceptors, have recently been found in the phytoplankton. Therefore, it is indicated that
phytoplankton may capture light energy by using a rhodopsin system. This study aims to analyze the function
of their rhodopsins and propose a new light energy utilization mechanism of phytoplankton.
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Estimation of temperature histories of Pacific saury in spawning migration
using otolith oxygen stable isotope analysis
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Abstract (Times New Roman 10pt)
Otolith oxygen stable isotope (5%0) was analyzed to estimate the temperature histories of Pacific saury (Cololabis saira) in
spawning migration. Four and six samples of otolith provided from saury caught in September 2013 and October 2017,
respectively, were analyzed. The otoliths were milled parallel to the growth increments and obtained otolith powders were
analyzed for 3'80 using MICAL3c. We estimated the distribution area of saury corresponding to the measured otolith %0
using the horizontal distributions of temperature and salinity obtained from an assimilated ocean circulation model
(FRA-ROMS). The distribution latitude of saury moved northward from spring to summer and southward from summer to
autumn. These migration patterns were consistent with the seasonal movement of isotherm of 13°C at the sea surface. This

result suggests that saury migrate along a certain range of temperature.
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Fig. 1 Distribution of aragonite 80 in water estimated
from temperature and salinity obtained by an assimilated
ocean circulation model (FRA-ROMS). Red area indicates
distribution area of Pacific saury estimated by measured
otolith &80 corresponding to 26 July 2013 (most end part
of otolith, reflecting the environment when the saury was
caught). Circle indicates the station that the saury
sample was caught in 25 August 2013.
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Abstract

Fungi has been known to be a minor member of marine eukaryotic community, but our recent study
shows that Fungus genes become abundant in sediment particles collected by sediment traps in the
subtropical region. Here we examined size-fractionated (>3 pm and <3 pm) eukaryotic plankton
communities by a 18S rRNA gene sequencing analysis from surface to abyssopelagic zone throughout a
year at station S1 and K2 located in the northwestern North Pacific subtropical and subarctic region,
respectively. In the both oceanographic regions, the 18S rRNA genes of Fungi was observed mostly in the
>3 um fraction, and the sequence reads increased with depths throughout a year. There were common
fungal phylotypes in the subtropical and subarctic region. The maximum fraction of Fungi in total
eukaryotic community (29%) was found in an abyssopelagic water. Our results suggest that Fungi could
significantly contribute to the biogeochemical cycles in the subtropical and subarctic ocean.
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Wind-driven near-inertial waves propagation and turbulent mixing in the Japan Sea
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Abstract

This study was conducted to reveal the interaction between wind-induced internal waves and mesoscale features in a
frontal region of the central Sea of Japan. A mooring system with an upward-looking acoustic doppler current profiler
was deployed over a meandering pathway of the Tsushima Warm Current. Analysis of the annual record of the horizontal
current showed that, in a mesoscale warm-core ring with negative vorticity, profoundly strong near-inertial internal waves
(NIWs) propagate in the upper part of water column (< 300 m). Near the critical depth, where background vorticity
diminishes nearly to zero, the amplitude of downward-travelling NIW reached > 50 cm st in root-mean-square current
magnitude. The amplified NIWs were concurrent with the emergence of super-inertial oscillations, peaking at multiple
inertial (MI) frequencies. Local surface winds suggest that a fast-moving cyclone passing over the site can generate NIW
and M1 oscillations. The internal waves in turn yield turbulent mixing near the critical depth within the vorticity structure,
and eventually dissipated due to viscosity of seawater. The series of kinetic energy circulation is validated with a diagnose
model simulation that is designed for NIW, based on its liner dispersion property.
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Fig. 1 Rotary frequency spectrum for horizontal current at 300 m
depth for the October MI event (October 1-21, 2015) (bold curves)
and for the annual mean (November, 1, 2015 to September 30, 2016)
(light-colored curves). Black and red curves respectively denote
components of CW and CCW rotation with time. Note: the annual
mean spectral profiles are lowered by two decades for display.
Vertical dashed lines in blue indicate MI frequencies of f, 2f, 3f, 4f,
5f, and 6f. The 30-day FFT segment is Hanning windowed before
taking the spectra. The degrees of freedom (DoF) are 4 and 80
respectively for the October and annual profiles. Vertical bars denote
90% confidence intervals. A right-angled triangle shows an
approximate slope connecting peaks of Ml oscillations, being —4 in

the spectral space.
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Fig. 8: Vertical profiles of squared shear contributed from
frequencies near f(blue), 2f (orange) and 3f (yellow) during
the post-storm MI event that occurred in Oct. 1— Oct. 21,
2015. Shear variance is integrated over the frequency band
of 0.8-1.2, multiplied by each integer frequency. Note that
the WKB scaling is applied to vertical direction. Horizontal
bars indicate 95% bootstrap confidence intervals with a
10000 replicate subsampling. Horizontal dashed lines
indicate approximate levels of the critical layer for NIW of
® = 0.96f and 0.98f.
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Abstract

Internal salt and water balance critically affects the stability and efficiency of biological processes. In marine
teleosts, as well as other gnathostomes, the gill and kidney work together to maintain body fluid homeostasis.
However, the origin of this remarkable osmoregulatory ability remains unclear. In the present study, we
examined the molecular basis of renal and branchial function in hagfish, the only extant omso-
ionoconforming vertebrates. Combining transcriptome analysis with in vivo salinity transfer experiment,
renal and branchial genes differentially expressed in distinct salinities were identified. Our results suggest
that, unlike teleosts, Na* and CI- transport is not the primary function of hagfish gill and kidney, while some
of the effectors of ion and water transport and endocrine signaling are shared between hagfish and

osmoregulating vertebrates.
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Development of energy source for 3D multi-channel seismic reflection survey with simultaneous
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Abstract

For understanding of fault behaviors near the seafloor by using multi-channel seismic data, we are developing
an energy source system using underwater speakers for simultaneous shooting in 3D seismic survey. In 2018,
we have conducted field experiments for optimization of source wavelets in Tokyo Bay and acquisition of
3D data in Suruga Bay. As a result, we obtained successful results in wavefield separation using sweep waves
as source wavelets, which shows that the underwater speakers can be used for simultaneous shooting in 3D
seismic survey. However, we failed to observe 3D seismic data with high quality in the experiment in Suruga
Bay because of insufficient survey design studies including selection of appropriate source wavelets. In 2019,
we would like to continue the studies in the optimization of source wavelets for 3D seismic survey by

simultaneous shooting.
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Abstract

The discovery of extant coelacanth, Latimeria chalumnae Smith, 1939 from Africa in 1939 was a major
milestone in biology. This was followed by yet another discovery, that of a second species, L. menadoensis

Pouyaud et al., 1999 from Indonesia.
are currently not available.

A truly reliable diagnostic character to distinguish the two species
As part of an ongoing research on extant coelacanth biology, the authors

conducted detailed measurements on specimens of the two species currently on display at Aquamarine
Fukushima. Differences were found in the cephalic region both externally and internally. However, in order
to ascertain their validity as diagnostic characters, a detailed observation and measurements of the holotype

of L. menadoensis is necessary.
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Chemical composition and cloud condensation nucleus activity of
bubble bursting aerosols derived from seawater
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Abstract
Cloud condensation nucleus activity of atmospheric aerosols depends strongly on the chemical composition
and surface tension of the particles. Organic substances can be a variable factor in the number and size of
cloud droplets because their hygroscopicity and surface activity are more diverse than inorganic salts. In
particular, if the aerosols contain surfactants, it is expected that the surface tension will be reduced and
growth of cloud droplets will be promoted. In this study, the effects of surface tension reduction on cloud
condensation nucleus activity of aerosols generated by bubble bursting processes at the air-sea interface are
evaluated. Preliminary results suggest that the bubble bursting aerosols, which is naturally rich in organics
and has low hygroscopicity, has an "apparent” CCN activity comparable to the inorganic salts due to the

effect of surface tension reduction.

1. [FL®IC

KRTT v VL ZEEERERZ (Cloud condensation nuclei; CCN)
ELTClE, ZBOBRNFERLHFMEZIE DI & THIERD
SAEICEEE KT T, WETHERREON 7 E5 2 50527
Y NDFEERFARTH L, WFEEOZT 2y 1D 5 b
FIRIZ X0 T ER S b =7 1 Y Lid Bubble bursting
aerosol (BBA) & IEEN 5D, BBA X, /KPR IAN KT D
KRk 2 E 2 WAE Ly s B Lilkm ECRT 2 Z kic &
DAERRT 2720 MO THEMEZ 5T, I b
KRR EWEDTESF NI AWM EM ZRE LT~ A 71 I/
A X — LRI D VB BFIET D, BBA OfEIX, <=1~
LAY —|ZBRE LAY ORBEBRIZIT D EEZILN
B, ﬁ%%ﬁi%@%_owfirﬁﬁﬁﬁ%w Fio.
WAEMBEIIIN OO E ST 5120, OIS
MR OEBBERT DT vy VOREYMREEZ 52 &
BHEINTWD (eg., Prather et al. 2013),

7 1Y L®D CCN HelL, Wi Db PRk & bR D&
MR < RFT D, AL, EWEE & b TRE e
RETEMEN S K 5720, BRLOBLKE SOLHHERF &
0%, BT, =7 Y ARRmEERE ST L RmEN
PMET UERIREMESN D Z ENTREIND N, EEHE
LTI T I 7 u Y X0k OFRE RS & E R
T BIFBEIIRE 2, 2O, =7 r YL@ CCON REEHEE
T HERIZIIAMK ORmIE ZARET 5 Z & BEFHE L Tz,
LoL7ens s, fld, =7 v Y V-EMEER 2B 5 E
THEIEHEWEIC L DR ORmRINMET 25T 2 M2
BB I TV (eg., Ovadnevaite et al., 2017),

2. Bk

ARHFERE I, FLEFTEE S &I L= ) B+ Ius
TOHEPEM (2016.10.20-11.20) TH 57z BBA REHZ S
THEMT L7=, BBA OAERICIT, %?:“Ej(%@ﬁﬁﬂﬁiéf%(&
HREE ML R CRUE L BRI AKGRIH = 7 v ) VA s
W, FERRESE BBA IS LT, Bk & &;5
JKFRZIBBIFIEE (Super saturation; SS) 4&f: T T CCN D%k
ﬁ?‘ T A& BIRHZEH U7, FHARE SR 226 =7 1 v v CCN

HEDFEIE & 725 CCN IEMALRILE (da) & D & D72, xKohler
}E%ﬁ%iﬁ (Eq-l) DHLIRRIPE (ddry) W dax AL, BIYD SS
THIRRIRE (darop) 2MBK & 72D & 9 e 57,

ddrop ddry ( 4'o'dropIVIw )

S =
d?irop dry(1 - K) Rprddrop

)

Z 2T, SiTfafntk (=1+0.01XSS) . aurop (XERIOFKEIES,
Mw 3K DENVE R, pwld/KOFEE, RITRMKEH, TIZEE
ThHD, IR E /ST A —% LT, R O{LF AL IS
BFET D0 tdIRIBIEDEIE EREVEEBLY | HEKORAL
2TV NaCl D xfEi & LT1.28, MO «fE & LT 0~0. 32
s X TW5 (Petters and Kreidenweis, 2007), £ 7=, #58
TR s BB L 72 L 7 HE KR B EBREN T AT Y v
L. e FICHE LmmaEHc oW, D BseE &
FAWrEE kL~ L TOERmMENFIEZIT-o72 GFE,
2019), EHHECTH LN REROfMEE Eql IZfRA LT

AL, MAKOREENEZE LTZHE L T, BBA DL
FROHEE N KIE T B OV CHRAE Lz,
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Fig.1 |Z BBA OfEEkiR A CE¥IE) L4 SS &I T T
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Fig. 1. Number size distribution (upper panel), and dact under each
SS condition (lower panel). The gray lines show values of « in log

scale from 0.001 to 1.0 (right to left).

WKDOEHES (R 300K DL x 715 mN ml) #{RE
L. Eql ZM\Th &7z BBA Dl (keeapw) 130.87~1.19
TohoT-, xeeapw L. SS0.14%(Z351F DHEF & k1T, NaCl
X0 HEAIZ/NE < BBA IR O M B ME DR A 1
WMrEhr B LN, 12, SS BRI WFE, Thbb,
dact 237N EVME E xeea pw I/ DN SWEHRI N H - 72, T,
BBA DAL ARIRIC X » TRARY | U NRIRORFIEE
AL L GATWDZ L ATEBLT WS,

JEF-[5  BERREE T & BTN D L B CEREL L 7230 2
KEBHZDOWT, IROEmMITAN 51 mN mt &b LHbh
72o T OfEI% Ovadonevite etal. (2017) 3 U FHFEIC L > Th &
D72 49 mN mIZIEVMETh o 72, FRifiE S OEEEHIEMHE %
FAWTHH L7z BBA O« (k8BA_AFM) (30.31~0.43TH - 72,
INDDOFRERND | ARITEHED & BEITE 2, AR RIRME
ZFOBBAZS, RMEHDOETFIZL Y, (BT k) EHEEIC
V3% CCN REA Fi o> TV LR CX 5,

F 7o BBADEERE OVEHE & M D DAL SN D EAE L.
BAR] (Eq2) 12X B OERIEEE (o) ZEH LR,

KBBaA = (1 - EOM)Kseasalt + €oMKorg (2)

Kseasalt jgiwl('org Li%ﬂ%ﬂ{ﬁiﬁl& ﬁ*ﬁ%%@lﬁ'f@%ﬂ? L.2ZT
WSCHRIE 2 VT2, IRARNC X 0 B O RFEE A 28 H
D86, [HTO) i TidZe <, (R OEGT L
B «flilZ WD HEND D, RBFIE TSIz keea pw &
KBBA ARM 1. TNEIN [HIT D) wfid: [Ho| «ifizRL
TWbEEZ N5, BBADKEE L Treearw & HNTZHE
12, eomlT—2~37%& REE S B, JEITHFZED26~37% (Keene
etal., 2007) <°58~73% (Facchinietal.,2008) & Eb~[FIFLE M
INE o T, —J7. BBADKE E L Treea amm Z W26 T
X, eomlT72~86% & A H ALz, REENAIXT S E 554
EETEE X R T-REISIRE T 2720, B2 EAH] (Eq.2)
THEHRATEXRWVARERSH DL, 20 1L, AEMOEIAE
DRI T D720, S%BETH50NERD D,

4. FEHESHDESE

KLZZT 1Y vd CCN BitEIThi+ DAL AL & FimsE S
W< EFT 5, AL T, KRR SBE LT ey
JLOBEEHIN S, B XA AW T2 T v Y Lo bR
RFET DWBEFE T A —F LRI E TN DA OEIE
ZRBbL -7, RAORmMBEHOME L TEMEZ AW E
&, WMUKOEREENERE LA & R THIERE /T 2
—HZOEII/NEL 2 BRHREHOETFIZL Y, BBANR [#4
T b SR I DEE S 5 CCON REA FF - TNV 2 & DVRIR &
niz, 5%i%. BBA IZ&E TN D HHILAEWOREZMRNT L.
REEEVEOFREZIET 2 TETH D, T, WECIX
RETEVER 2 EEST AN T U T REETH Z ENmbNT
B EMBEEMRL & BBA DA MR DOERIZ OV T S
HEEED D,
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BPAFSEER TIE, SRKFER AAYEER BT 78 » & — i
K OB 0 REEZ. PIARBIEER, & RERTRICH
NE/E L, TIICHEERLET,
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