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V. MABE
| xEmzmED |

JOINT RESARCH DIVISION

8  FACULTY MEMBERS
#

ey

: PROFESSORS
Ia B () - HRRHERALY: ) FARERES
CHIKARAISHI, Yoshito/ Ph. D./ Organic Geochemistry; Isotope Ecology
Al P (MhERBREERLSS) - JKiTE
SUGIYAMA, Shin/ Ph. D/ Glaciology
M sg— - Bl - R Ry
TANAKA, Ryouichi/ Dr. Sci./ Plant Physiology
% © ASSOCIATE PROFESSORS
BA K- () - R RIS
AOKI, Shigeru/ Ph. D./ Physical oceanography; Polar oceanography
Ky HEBA - it (FR2R) - FHEMERLS
OBA, Yasuhiro/ Ph. D./ Cosmogeochemistry
% Hiil - LECTURER
i) voR Jndh - L (BRER) - R ORA - O BEY 23 V- a v
NAKAMURA, Tomohiro/ D. Sc./ Physical Oceanography; Simulation of the Atmosphere and Ocean

By # : ASSISTANT PROFESSORS

FHE— - 1t (T5) - GRS
MURATA, Ken-ichiro/ Ph. D. (Engineering) / Condensed Matter Physics

iZEIZ | OUTLINE of RESEARCH

JLEIWFZEHEERR I, 2008 4E 10 A 1 HICEE S ize M efkomitzMs a3 a=71 - vy —1L
LCoOiERFEIEL72OIC, [ 7ar T al, [HFEZE] KO [HilE] otz Uimismed 2. [ 7
075511k, BEHED) == v 70 L2, 3OOMEEHMB L 0BT F—v 7Bllf%EL Y ¥ —0
MR TIRICL D BFITENL, 2022 FFEAR LN, UTO6O0OH LT 0TI LANAY— L7z Ml
FE— KR — KRS Y AT o (FAR K., 7)) — 5y FERELZE (1L H), Z25BEBALES (Hb 5—),
A Ay 7 ERFIERE (FH &) . FHEEYEEL R Bl . BA RS-V 7BEEEE Y AT A
(FPAT Jnts) . EIBSEmORS (I 8 - FR K)o £ 70277 LIBARNETIAT DL, LUTF O S ARREE DS
FTREFERELTHITFONL,

B AECE — KR — KA A Y AT 4707 7 A Cld. HARRMHIETE - 55 10 8] (20222027 4£78) OHI4E
JEE LT MRS B ABHE - ok - KB A FEhE L 720 55 64 kb Bl o g 7 o o
FSAEBEILC, VYt - RIVABEMCIBU HER 7 A B by T 2K S B A - Bk
PREA A F205E L . FEROKIR & RO BB R EAERICB$ 5 FEE MR o BRICE L 720

F)— v Iy FREEZE 7077 AT, ALRALHR. LRTR, BN BIZERT. SR, 7 e
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TRFFEHEBEL, 7)) — 0T FIZBIF A5 - BEZCHT 2R LHEEL 72 7)) — ¥ T 2 ML
DHF v 7 TIEIERY &2 BOKA. . AR, FERICET 2810 % it L -, BmER: 07—~
Yayv IR L, Fof, NTEETF— 7 RBEICHE L2 Y PVOo, BIEERSZE/mL, 5 —
C Y ZIKE SRR RIS 2 1% E], KRN O a2 b7 E1X OV TRCEREIT- 72,

FEGEBANGEIL 70 7T ATIE, BRBPLFEORESEML T T BEBEREZ MR 2 MM A L T
Who SRR, dLEEICAERT AW N Py, TR RERILER Y V< S e EoBEO
R ZITV, AFONAEMBEOEE) & FLROIABIGEO MFEICEE-M COEWDSH L Z & & Rl L7z,

AV ATy ZEKRFHEBET AT T ATE, JET - 5 F A7 — VTOKOFRHEBE G LERBEE L VI~
OA7 = VTOBSRTHY ¥ — 2L AT OO T 5B 0 b5 2 D T b SAEFEIINF IS RS T8 )15
T3al—3a RV, K-KREIZBTE5TF L XVOBIESE L ERREY 1 F I 7 A0ORG WG
Ol KOEEKELZ LT 2 I 7 0 2WHNERELHO NI L2, ZORRICO W TUIBEIZ SIS
BT 7213, e LCHHRTETH 5,

FHIRWEREL 7T 7T AT, REMFEBREN THERIM E O IS LB R S RIE S EET L 2 8, /D
RPN 1IR3 2] Lo THINS N RFEE/NEREY) 27 77l OG22 T & 720 SHFRILE
BUZ) 2 7 iR R T Ly B ot s & LTmensg 7 I VR HBIER L, Sl OFRILEW E
M35 2 &Il L7ze 26 ORIE [Science] % [Nature Communications | 7 &4 { D24 RE TR«
SNz,

BRAR—V VBEEE AT A TR T AT, EWN 10 BEAOWIZEE 22T 5 LEWZE GRS O LY
FEEM A HIET 2B EOA ML X4 A MY — ] OF. Bl - Ak - R - SRR BT LR
RED BRI 2 Eh L 720 1A T, BRICHEA &~ — v 7 i CHEPET & R R8BI %2 520 LT, Kk -
Faa A o — v DREMERS & OWFFE & HEHE L 720

EBEmAE 70275 AT, D) F2 T 2088% 2 S EBRFE#Z 2R E S ENEE 3REE %
L7 Ob#ERIAHEEFH IBB I Y IA4 Y - F oA bong 7Y v F, @R 1IBEHIEE YT 1~
THI) cFNDERKFEBEDN D DORIS6 AT N E il LA T B A 72 L7z 9 BB TiEE 2 %5 L7,
E AR ZEFT, T KF, ETH, 7L — X Y ke &, ENYNOBEMZERRRE & oL M L, JbRH3HEE
TEUWINT —=2 7 - 554 b & Hokkaido 4 ~— - 4 VA5 4 72— MIOEHZRAEL 72,

To facilitate and accelerate the joint research projects between research groups within and outside ILTS,
the Joint Research Division was set up on October 1, 2008. This division functions as a community center
for supporting low temperature science and organizes "Program’, "Joint Research and Collaboration", and
"Technical Services Section". The programs are operated under the leadership of full-time faculty members
and with the full support of the three research divisions and the Okhotsk Observation Research Center.
The following six new programs stared in April 2022: “Antarctic Coupled Ocean-Ice System” by S. Aoki,
“Environmental changes in Greenland” by S. Sugiyama, “Adaptation of evergreen trees to light environments
in boreal regions” by R. Tanaka, “Mesoscopic interface science of snow and ice” by K. Murata, Evolution of
extraterrestrial materials at low temperatures” by Y. Oba, “Pan-Okhotsk land-ocean linkage” by T. Nakamura,
and “International Antarctic Institute Program” by S. Sugiyama and S. Aoki.

RERE AR - CURRENT RESEARCH PROGRAMS

ElREE—KEK—BKEEATLTAT S L
W1 > N - XKIEBRICH (T 55 64 RegtEtig @RI TOXKA - B - BKEADERE
MEHE HAK, FarEMRE N
Crospheric and oceanographic researches in the Indian-Pacific Ocean sectors, East Antarctica, during 64th
Japanese Antarctic Research Expedition
S. Aoki, K. Ono
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KRB A FER L 720 ) 2V 4 - RIVABEBTIBWTIE, 3HICBWTER 7S OB FEmBL. by
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70y MEIIBWTHBEREZOEHEE KIEICH S, EEME T — & OB/ L7,

BHAWEBERBEKIEEOMKZRE, USEEKDEKZESES

HEBIZ A, RERFAR - MIERPHAE Y SR, LR BatEMRE N,

EARMITZERT  Bh# FEORE. dEEdR  HAESL. TR SRS PR E REAIR,

FARZTRY B TAVT AR TA
Warm surface waters increase Antarctic ice shelf melt and delay dense water formation

S Aoki, T Takahashi, K Yamazaki, K Ono, D Hirano, T Tamura, K Kusahara, G D Williams
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%y 7 A =MWk D SRS OBEKP TN TL 52 & TRY =X TOREOHKIEE AR, FE KRG
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52 EERL TS,
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Bz UME, V7 - FL =X, dEREE SORO5E. DI WIEAN. B Sk, WER H T,

Wang Yefan, K&EFed: (CRIRBEREBE)  EWE, 9k, Gk, MR, SE3InEs
Arctic Coastal Change and Its Impact on Society

S. Sugiyvama, R. Greve, Y. lizuka, S. Matoba, M. Minowa, R. Kusaka, Y. Wang, K. Kondo, K. Watanabe,

K. Sato, S. Ukai, T. Imazu
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IR, W E, RS - ARRICET 27— 20UR L7z, 725 s bICBE 3 2 BRI %
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Regulation of photosynthesis in over-wintering evergreen trees

R. Tanaka, A. Takabayashi, H. Ito, K. Ono, S. Akimoto (Kobe Univ), M. Kitao (Forest Res. Inst.),

M. Yokono (Natl. Inst. Basic Biol.)
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Microscopic ordering of supercooled water on the ice basal face

K. Murata, K. Mochizuki, Xuan Zhang
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WEEE  BhERERE - B4 FI7 A0HE

Wi# HHBEB, EBdx CREEN ORRy) | FHEEM STAEE CRks)
Revisiting deliquescence: dynamic competition between wetting and crystal growth

K. Murata, T. Hama, K. Takae
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FHEEVEELIOT S L
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dEHIZ  KIHETL. 122°105%
Detection of organic molecules indigenous to the carbonaceous asteroid Ryugu.
H. Naraoka, Y. Takano, J.P. Dworkin, Y. Oba, et al. (+105 researchers)
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Detection of uracil and niacin in samples returned from the asteroid Ryugu

Y. Oba, Y. Takano, N. O. Ogawa, N. Ohkouchi, J. P. Dworkin, D. P. Glavin, H. Naraoka (+25 researchers)
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Pan-Okhotsk land-ocean linkage

T. Nakamura, J. Nishioka, H. Mitsudera, T. Shiraiwa, S. Matoba, N. Ebuchi, K. Ohshima, T. Toyota,

0. Seki, S. Nagao, I. Yasuda, Y. Kondo, T. Isada
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International Antarctic Institute Program

S. Sugiyvama, S. Aoki, K. I. Ohshima, Y. lizuka, T. Toyoda, S. Matoba, H. Shimoyama
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(Diploma of Antarctic Science) %#¥%5-L720 7L — ARk, AL ZEFTER» S #EHR L+ > 51 » T
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K - MEEIIRERFT

WATER AND MATERIAL CYCLES DIVISION

&8  FACULTY MEMBERS

#  $2 : PROFESSORS
RNIBE—RR - B4 - e Ess s ok - EEAE Y AT A
OHSHIMA, Kay I. / D. Sc./ Physical Oceanography; Ice-Ocean Coupled System
W WA - i () - EEWEE S W) E- e oS
EBUCHI, Naoto / D. Sc./ Physical oceanography, Remote sensing of the ocean surface
Wil Ty - HEEE - SERUE RS
WATANABE, Tsutomu / D. Sc./ Boundary-Layer Meteorology

G i WA - (BR) - BRIk b FAL AR AR

CHIKARAISHI, Yoshito / Ph. D./ Organic Geochemistry; Isotope Ecology

HEHI% : ASSOCIATE PROFESSORS
) FA K- (B - EEW B
AOKI, Shigeru / Ph. D./ Physical oceanography; Polar oceanography
By S - L (MIREREERLY) - S AT 4 - [IELE)F
SEKI, Osamu / PhD (Env. Sci. )./ climate system - climate change
MR T - WL GRBERVE) - AR ERLS: © RN AR B AR PR RES.
TAKIZAWA, Yuko / Ph. D./ Organic Geochemistry; Isotope Physiology; Ecophysiology

By % : ASSISTANT PROFESSORS
ol B - L (ASRER) - WRIGEEES: S W - MK EAE
NAKAYAMA, Yoshihiro / Ph. D. (Natural Science)/ Polar Oceanography; Ice shelf-ocean interaction
BHOBE - L (MERRBERS) - kR
TOYOTA, Takenobu / PhD (Env. Sci.)./Sea ice science
SRS - M () - RALE
MIYAZAKI, Yuzo /D. Sc./ Atmospheric Chemistry
il -t (AR - AR RSS
SHIMOYAMA, Kou / Ph. D./ Boundary-Layer Meteorology
NMES TEAT - EEEE - AR
KAWASHIMA, Masayuki / D. Sc./ Meteorology
AR OHE - SR - BARMEES,  EG HE A
SONE, Toshio / Ph. D./ Physical Geography; Geocryology
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IFZEMIEE - OUTLINE of RESEARCH
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Water and material cycles on the earth surface are essential components of earth system and climate
sciences. In this division we conduct the physical and chemical studies on the atmosphere, ocean, and
land surfaces in the high latitudes from various standpoints such as meteorology, physical oceanography,
geochemistry, hydrology, glaciology and paleoclimatology. Main targets are atmosphere, ocean, clouds, sea
ice, snow, glacier, soils, vegetation, ecosystems, and sediments. Our approaches include field observation,

laboratory experiment, chemical analysis, remote sensing, and modeling.

Research projects advanced in 2022 include the following.

(a) Based on the long-term observations with Japan Coast Guard in the southern Sea of Okhotsk, the
Interannual variability of sea ice volume in winter was revealed for the first time. (b) Combined study of the
mooring and satellite observations revealed that dominant frazil ice production in the Cape Darnley polynya
leads to Antarctic Bottom Water formation. (c) Organic matter in surface seawater released by marine
nitrogen-fixing microorganisms was found to significantly contribute to the amount of atmospheric organic
nitrogen. (d) A new paleotemperature proxy applicable to the high latitudes of the Southern Ocean has been
established to reconstruct ocean temperature variations in the Southern high latitude from the Pliocene warm
period to the present. (e) Stable isotope analysis for marine organisms found around Hokkaido revealed that
lipid utilization is largely increased at low temperatures and that associated enrichment in *C on the carboxyl
group of fatty acid molecules can be useful as a new chemical tool to quantify the lipid utilization in organisms.
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Discovery of dominant frazil ice production in the Antarctic coastal polynya leading to Antarctic Bottom Water
formation

K. I. Ohshima, Y. Fukamachi, K. Ono, M. Ito, K. Nakata, T. Tamura
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Particle-tracking experiments of sea ice that could induce high biological productivity in the Sea of Okhotsk
K. I. Ohshima, M. Kuga, N. Kimura, K. Nakata, J. Nishioka
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Estimations of sea ice melt and associated heat/salt transport in the Sea of Okhotsk

K. I. Ohshima, M. Honda, V. Mensah, J. Nishioka
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What Determines the Shape of a Pine-Island-Like Ice Shelf?

Y. Nakayama, T. Hirata, D. Goldberg
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Interannual variations of the Soya Warm Current observed by HF radar

N. Ebuchi, K.I. Ohshima, H. Mitsudera, J. Nishioka, T. Takatsuka
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Measurement of marine surface wind speed using L-band spaceborne microwave sensors under extreme
wind and heavy rain
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Influences of oceanic variations on wintertime air-sea interactions over the Sea of Japan
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Meridional distribution of oxygen isotope ratio across the central Indian Ocean
S. Aoki

43



V . HEHRE

2019/204F 124 » FEETHO TITb N - FALHERTEENIC b £ DO &, LB ComERERMAEL (DUFH
fifklt) 77—ty N EEEL -, BEREORAMAER I, fPEkifsarEsiE cRdmvw—>7., BaiEikeE
T, BHEERTIEE SRV, KEBORMAKRIZ, AT L IMEIHER LoD, dbicmi) T4 I28EmL
720 KB TORMARL LIRS 70y MIBU 20 S TRAKIEROFFEI 2 IBIE 2 7R L7z, AHEE Tl ashE
—WRICDEIKZEFENT ¥ Ao Tz, MG EEAME CIIAFRAR LY AL T & CHEEICHE R
A, R T TIIEFOWKERIC L 2B RBEIN, KT—F Ly M, 4V FEICBIT 8L
FROKEREBOEREFHONR-ZF L ), ZTu—NVfEET =%ty POBEIZEMTA2LDT
H5bo

<FIH iRk, 2E1ESE > Picarro/KFMARIL 7+ 5 4 ' — . LERMARLLEE SR - s

WM [Z25%] 2RVEFR—Y 7 BmAHOBKAE

W% BEHEUE. #d% VUMM, BaEMEE IR, Ehpise R
fER IgE (BBETHOfE) | KbEd REEZE. S84, &
WY HHAE RS (PREEERA4E)
Sea ice observations with PV “Soya” in the southern Sea of Okhotsk:
T. Toyota, J. Nishioka, K. Ono, M. Kuga, T. Yamazaki, W. Otani, H. Takano, H. Moriyoshi, M. Machida
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The interannual variability of the ice conditions in the southern Sea of Okhotsk and its likely factors

T. Toyota, N. Kimura, J. Nishioka, M. Ito, D. Nomura, H. Mitsudera
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Examination of seasonal variations of L-band SAR data in the Arctic sea ice area:

T. Toyota, C. Haas (AWI), G. Spreen (University of Bremen)
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A study on the sampling method of brine within sea ice:

M. Corkill, T. Toyota, J. Nishioka, D. Nomura
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Establishment of a GDGT palaeothermometry optimized for the high latitudes of the Southern Ocean and re-
construction of ocean temperatures in the Pliocene

H. Ishii, O. Seki, M. Yamamoto
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Factors controlling stable carbon isotope ratios of plant leaf wax in the subarctic zone
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Role of marine nitrogen-fixing microorganisms on atmospheric formation of organic nitrogen aerosol

Y. Miyazaki, T. Dobashi, K. Takahashi, F. Hashihama
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Origin and formation process of marine atmospheric organic aerosols during the spring phytoplankton bloom
in the Sea of Okhotsk
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Three-dimensional model of drifting snow coupled with lattice Boltzmann large-eddy simulation

T. Watanabe, K. Shimoyama, M. Kawashima
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Automated chamber system for soil respiration over permafrost in Alaska
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Micro-meteorological conditions during dew formation within a plat canopy

T. Watanabe
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Spatial structures of atmospheric turbulence in the forest canopy layer based on field observation.
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Diurnal variations of heavy rainfall associated with stationary fronts over the East China Sea :
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Energetic and functional ecology in biogeochemical cycles, viewed via compound- and position-specific iso-
tope analyses

Y. Chikaraishi, Y. Takizawa, M.J. Vander Zanden, S.A. Steffan, Prarthana S. Dharampal

HRROEY) - BRERIZ, MO TEWEH 2T TITbILTE T try & error OFEFRE LT, BIF (=)
F—) ZHROLIFMIESE L. DEWICFHT L L) ITELL TE /2 AL TIE. [EWoEHEIK
BB DAL OLERMAL (D/H. PC/PC. PN/MNZE) oZ k] 128 H L. BHARR (& IC%ES
B) OERERIIBITL [TAVF—Tu—] L2202z EmIZ5Hilid 2 8o F. I X OZEHE - IS
ZeH AT 720

73 /BO PN/UN BIFIC K 2EERA OB FEERRIEED AR

% amAN. R ORIV, REeEbA LIRS GREEREERD)
Nitrogen isotopic analysis of amino acids for estimating trophic position of coastal marine species around
Hokkaido.

Y. Chikaraishi, Y. Takizawa, Kota Yamamoto
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The effects of variation in the body size on the trophic position estimate of marine fish larvae

Y. Chikaraishi, Y. Takizawa, Satoshi Sugaya
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Fractionation of carbon isotopes during acetylation of alcohols

Y. Chikaraishi, Y. Takizawa, Michiru Kanaya
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IRZEMIEE - OUTLINE of RESEARCH
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The Frontier Ice and Snow Science Section pursues comprehensive understanding of planetary and
terrestrial phenomena on the basis of ice and snow sciences. This section opens the way for new innovative
research fields on environmental, physical and chemical issues related to the ice and snow. The section is
constructed by four specialized research groups: Glacier and Ice Sheet Research Group, Phase Transition
Dynamics Group, Ice and Planetary Science Group, and Astrophysical Chemistry Group. Research topics
include various interesting aspects related to the dynamics of glacier and ice sheet actuation, the physical-
chemical aspects of ice cores, the phase transition dynamics of snow and ice, the biological aspects of ice,
the physical processes of ice and related materials under the low-temperature environment in space, and the
physical properties of condensed matters under the very low-temperature conditions. The most significant
achievements in 2022 are as follows.

We carried out integrated research on the Greenland/Antarctic ice sheets and mountain glaciers by
numerical modeling, field and satellite observations, and ice core analysis. In two papers and a still unpublished
study, we found by modeling that both ice sheets could cause a multi-meter rise in sea levels on centennial
time scales if global warming continues unabatedly. A further, still unpublished modeling study showed that
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the Northern Patagonian Ice Field may lose up to half of its volume until the year 2200. Field and satellite
observations were carried out in northwestern Greenland, East Antarctica and the Patagonia Icefield. We
published press releases about papers on glacier changes in the Kamchatka Peninsula in the 21st century,
an extraordinary large glacial lake outburst event in Patagonia, and the impact of glacial discharge on the
fjord biogeochemistry in northwestern Greenland. Further, a paper about climate change and glacier melting
observed in a Patagonian glacier was published. We analyzed a new ice core in the Greenland ice sheet, and
published a paper on sulfate aerosols.

We observed the lateral growth of elementary spiral steps on prism faces of ice crystals that were
heteroepitaxially grown on CdSe substrate crystals, and revealed the temperature dependences of the growth
kinetics and free energy of elementary spiral steps. In addition, we performed extensive molecular dynamics
simulation, and revealed the structural and dynamical basis of the ice basal face-water interface and its
intrinsic link to the growth kinetics. Furthermore, under atmospheric-concentration HCI gas (10%-10% Pa), we
found that droplets of an HCI aqueous solution are formed on ice crystal surfaces at temperatures lower than
-10 C, and that the HCI droplets formed bunched steps.

Surface diffusion of molecules such as CH,, H,S, and OCS on cryogenic ice surfaces has been observed
by cryogenic ultra-high vacuum transmission electron microscopy, and surface diffusion of OH radicals has
been observed by photo-stimulated desorption-resonance multiphoton ionization, respectively. The activation
energies of diffusion for those species were experimentally determined for the first time. The ice surface
reactions of Hy,S and PH; with H atoms at very low temperatures were investigated in detail, and the most
basic framework of molecular evolution involving S and P atoms was clarified. We succeeded in the detection
of various kinds of organic molecules such as racemic amino acids and remanent magnetization recorded
In magnetite framboids in the returned sample from the carbonaceous asteroid Ryugu collected by the
HayabusaZ spacecraft. New methods of transmission electron microscopy, such as real-time detection of
nucleation events by machine learning, particle control by dielectrophoresis, placement of nanostructures
in a liquid cell, and graphene-based liquid cells, were developed to gain new insights into nanophenomena
in liquids. Nucleation processes of ice, silica, and carbonaceous dust, respectively, were investigated by both
microgravity experiments and nucleation theory to elucidate some aspects of the fundamental processes.
These researchs are the key to solving the formation history of the Solar system and prebiotic evolution on
the Earth.

iR E R - CURRENT RESEARCH PROGRAMS
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Modelling the Antarctic ice sheet system to predict its future changes:
R. Greve, C. Chambers, A. Abe-Ouchi (Univ. Tokyo), T. Obase (Univ. Tokyo), W.-L. Chan (Univ. Tokyo),
F. Saito (JAMSTEC)
For the Antarctic ice sheet, including its attached ice shelves, we conducted and analysed future climate

simulations with the ice-sheet model SICOPOLIS on centennial time scales. Assuming that there is no further
warming trend beyond 2100 reveals that the committed mass loss of 21st-century climate change exceeds by
far the mass loss reached by 2100 and extends more than 1000 years into the future. Ongoing climate change
beyond 2100 worsens the mass loss even further. The largest contributor is the West Antarctic ice sheet,
which suffers a marine ice sheet instability (MISI) that migrates inland from both the Pine Island/Thwaites
area and the Siple Coast. We published the results in the Journal of Glaciology (one paper still under review).
<P, $£15% > Network of Linux PCs  “rironnet”
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Future mass loss of the Greenland ice sheet due to atmospheric and oceanic changes:

R. Greve, C. Chambers

The Greenland ice sheet is believed to be less vulnerable to instabilities than the Antarctic ice sheet.
However, this does not necessarily mean that its contribution to future sea-level rise is smaller. We conducted
a simulation study for the Greenland ice sheet with the SICOPOLIS model in which we assumed climate
change until 2100 and a sustained, constant climate beyond that. The ice sheet keeps on losing mass during
the entire 3rd millennium; however, in contrast to the Antarctic ice sheet, in a gradual way. Nevertheless,
a multi-metre sea-level-equivalent loss (up to ~ 3.5 m) is possible. We published this study in the Journal of
Glaciology. Beyond that, we have started implementing an improved dataset for the bed topography that
should lead to a better representation of the drainage patterns of the ice sheet.
<PHE k. 2E1E% > Network of Linux PCs  “rironnet”
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Frontal processes of calving glaciers in Patagonia:

S. Sugiyvama, S. Aoki, M. Minowa, S. Hata
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Hot water drilling at Langhovde Glacier, East Antarctica:

S. Sugiyama, S. Aoki, M. Minowa, S. Hata, K. Kondo
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Paleocenvironmental reconstruction from an ice core drilled on southeastern Greenland.

Yoshinori lizuka, Sumito Matoba, Osamu Seki, Takeshi Saito, Kaoru Kawakami, Mahiro Sasage,

Mai Matsumoto
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Analysis of impurities in refrozen ice layers of ice cores

Yoshinori lizuka, Kaoru Kawakami
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Development of a device to measure ice core density using X-rays

Yoshinori lizuka, Takeshi Saito, Sumito Matoba, Shoichi Mori, Yasushi Hirata, Sato Yosuke, Fumiaki Saito
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Physical and chemical analyses of an ice core drilled on Langtang, Nepal.

Yoshinori lizuka, Kaoru Kawakami, Sumito Matoba
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Mechanism of glacier calving and its influence on the glacier fluctuation

M. Minowa
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Firn structure and meltwater discharge in the Greenland Ice Sheet

M. Minowa, K. Kondo
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In-situ observation of elementary spiral steps on ice crystal surfaces under a wide range of temperature from
-150t0 0 C
Genki Miyamoto, Fumiaki Saito, Shoichi Mori, Gen Sazaki, Ken Nagashima, Ken-ichiro Murata
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In-situ observation of elementary spiral steps on ice crystal surfaces under rotary-pump-level vacuum

Gen Sazaki
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Transient adsorption processes of fluorescent-labeled antifreeze protein at water-ice interfaces
Dmitry Vorontsov, Gen Sazaki, Ken Nagashima, Ken-ichiro Murata
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In-situ observation of uptake processes of atmospheric HCI into ice crystals:
K. Nagashima, G. Sazaki, K. Murata
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Revisiting deliquescence: dynamic competition between wetting and crystal growth

K. Murata, T. Hama, K. Takae
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Molecular dynamics simulation of the interface during ice crystal growth in supercooled water

K. Murata, K. Mochizuki, Xuan Zhang
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Direct determination of the activation energy for diffusion of OH radicals on water ice

N. Watanabe, M. Tsuge, H. Hidaka, Y. Nakai

AR 0 O 7 2 1 )V & A AT R 7 G — G 2ot 1 4 bk & Fve. OHT ¥ )V OokEKTH
LB B L 720 OHZMILFOTEMHAL T AL F— 2 R THO TEBRMIE ST LI L7z, #on7t
ik 6, IKEMEXE TOHT ¥ h VasikiEd 2 0 #IbANE L 2 IR, BLZ36 KTHhbHZ &d®
o770

ETFLZEREICESZ T T A (OH. HCO. CH;. CH;0) EXFEDFEE I RILF—HLUV OCS + H, PH; +
D RIEDFEM(EI RILX—DEYE

MEINZ Bt E  WMC. Sameera. “FHRVMEINFERINIZE R T. Nguyen., #E#d% KGEELL.

AfEES (ERFEHEYHRDI) « B AL, B HEZ2, #dz e
Determination of binding energies for OH, HCO, CHj;, and CH;0 on ice and activation energies for reactions,
OCS +H,PH;+D

W.M.C. Sameera, T. Nguyen, Y. Oba, A. Ishibashi, M. Tsuge, H. Hidaka, N. Watanabe

LFSFRERFIFEEIEOFRICL) ., EHERMICHFEE SV EbLNEZ Y7 )ViE (OH, HCO.
CH,;. CH;0) LKFMOMELANF—%EH L2 AT A NVF 1L, [ ULFETH > THIKEHOW
FEFA MILoTRECELRD, KERMIBI LRI BAO—RIZRNVELZ LG holz, RHER
HTHEL TS EEbNSH0CS + HB L UPH; + DEILOIEEALZ AV F— 12D\ ThH | IKEHE TIXEH UG
CWEELZMEPELN, KIELSEE LD TFORIETH>TH, KEHOLZEIIEHETE LW 2990 ho
720

ERZTHEICH TSI X TIVKERDER

WEHEE BN, IBRT dEEdR O TVRE. SREBEC LR, Bh#EC MR

WHAHRIL R R e, ENRE MEDE HRER. RIS B IrRELE,

AEBIE KIGEERA. REORY dE#d% PSR TW. HALge R BEFOLRE. Bd%  PEENEE

Bz AHEX
Formation of chiral crystalline ice in interstellar media

A. Kouchi, T. Shimonishi, T. Yamazaki, M. Tsuge, N. Nakatani, K. Furuya, H. Niinomi, Y. Oba, T. Hama,

H. Katsuno, N. Watanabe, Y. Kimura

7B T PR = W CCO. CH;,0H. H,OKOA iR L Blg L, 2o TECHETFRERMNEBEO L) &
ST TEXINLIKEEDPER L) AZEEZHLNII L2, $72, HESNTWLIHERICESE, FHEMT
DX FTWKOBERERE L72e ZOHTH, NHyR°Z QKWK - BEDOLRH T TFINKERET S 2
EWRWZENTs FTOVIKAERFICAMEE (b L IEEMRL) OB S s & —) OFRGEEERD
BERNZAERSNDL Z eSS, BERAERTTOREX T 74 2FHRT LW EEIRIE SN D,

ERBETBEMBICLKIBERINY POBBEZICEZUT7IVE A LkE

HLAE R BREOLRE, Bdx AFBES. FFEDHE LR,

b5 BUS AR ZEHL i 3 AL Zepr s e e A se £~ —  BWisER Bl —%

Real-time machine-learning detection of nucleation events during transmission electron microscope
observation

H. Katsuno, Y. Kimura, T. Yamazaki, |. Takigawa

WLV E 8 E T B 2 72 2 O BIS 5B T, Wil O 2 2B A X P2 RN 352 A
T ARG L7z WAL M) 7 AR OBARICEH L7z, N2 8 2 S Bk L THRIBT 20 & H
FOMMBE M AE TEIH L2, 5612, METHRTOKE S ORFMZALZ T L72#E R, #B2 ekl
DOFHERGBIEZ R TWAE 2 E IR L 72,
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KK FORITERK. HFIUBREEDOHEK A H =X LOERVFAR

FAL Ry REWRE HB4SHT. 80 AEXR
Theoretical study of ice particle nucleation and mechanism of noctilucent cloud formation

K. K. Tanaka, Y. Kimura

B CIE. SEE80-90km® — 130T LA N OARIR AN THHKL T2 5 B A2 FOCEAAZ ICEHI SN Tnw5, T
FC. ZOKNTOERZFHT 27O CRIGEBER L WEBERD DDA N Z X LAPRESNTE 2,
A7 TIRKKFORBGBEREZH L WHRET LV EHWTHNRSL Z & T, BREEZBERT 2 KF L hoE L
FIARICAEER AR TR T A2 2 L 2SN L2, SIS X D, HER ECIRERIZERADS A S LA TRtk lx
RO 2 /NS o7z,

ZRBBETFIRMBRARE IR TOFEEXENIC K SR FHIE

TR PR, #Hdx ANBEAL BRSNS HRE—
Particle control by dielectrophoresis and its application to liquid cell transmission electron microscopy

T. Yamazaki, Y. Kimura, S. Mori

7 BB A SR TRV & W72 2 ORISR, ST OBREOBRAELHIH T2 N TEN
. FERENICR ZBEREZHIETEX 2E82HT 5, A, BBREHVWTHR T2 4EE6 S 5HEKEICEH
L. BEfFOWAE L VNOBEBRICAHEST ML T, £ORMR 2 VAHZECFBEME Z HWTHREEL 72, €0
R, BT oaaf FRF2EBICT ZHFEOLNTESERZERT 5 2 LR INTZ, ZThid. LC-TEM
GRARE OV EEEVE M) (BT AFRXKENE2FH LN TEGPTRETH LI L ZREL T,
<P, FEHE>VEINC 7714 A

K—=3KFREICHKT 5 2FEFELULD “RHMOK ODRER

Bz AMEBER. ®ILRTE ¥ BiREIE. FFEE LN

Discovery of two or more "unknown waters" forming at the water-ice interface

Y. Kimura, H. Niinomi, T. Yamazaki

RIRZEICHE VIV E BFHEMBE LR HIAA, —20 - —10C IR TENZILIZ X ) Kb ok %k kE - g s
L e, KEKODFHEIEAFDK E IR LIRBEOKRNEYA 70 A= M VOEARATERT A L2 R L7,
CO KRHOK AE, KDE - BEL TV AEREIZZIT RSN, KON T S 2R TWMEME (REED &
FiED I TR I N LFHIIEE) 2RET H I LI L7z T, KOFELYEL FHHT 5720125208
SN, HEEORL L 2HBEOKPGFET L . OMGEICET I CERETH 5 RUFFEIXEEFT O B
WHZERE., [KOF I NVAERLIZB I 2 AFHBBEOMH EAFIHE L CoONREEORE | 2L L Tw
%o

<Pk, @SR NC 751 A

FEEXOEEICEL DT/ BEYOEIEX H =X LDFEEH

g RMBEA. FED#E LW, Wit E A A,

BERAHSCREEN R — V71 ¥ 7 A Al 2 K&K

Elucidation of the collapse mechanism of semiconductor nanostructures by washing

Y. Kimura, T. Yamazaki, Y. Nakano, Y. Sasaki

AT V- A REICL)PEERREIMT L2 /7 HEEW A ) LT, RiFTHETEICHEHINS2
TR =k LB ITEBREFHEMEEREH OB VNICEATAFELZRE L. 2L ), ZEflE
SAMSE I X 2/ EY OBIEZEB) O T OGBSI L7, Thud, /&Y &k & oM EAEH % 5
s 2FEEMELTAHEE DI, FEEOS SR DMMILIZORN D LI SNAIBRTH 5,
<PiftEk. FES > BRNLEFHEMEE S A T A
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BREIRETERT 5V HE X bDERE

Bk ANEBES. BUEE R, RIbKy ZEWNEE HP4SHT

FTHAMEMZERSERE g WEwL. 7 X ) iiiesdl  LHf%EE  Joseph A. Nuth III

Formation efficiency of silica dust in circumstellar outflows

Y. Kimura, F. Saito, K. K. Tanaka, Y. Inatomi, J. A. Nuth lll

BUIT v b2 W NETERZ FHEAMEMIERERE L . 7 2 ) AT ER (NASA) & oEREL
FERZECTEBL. ) ARFORBMBEHIZ AV F— EFEHERLZ KD, TNOEZO0YHEIX, Y A5 A
b OERRZIZERE T 5o RIS EHRERI1Z05-1.6% & (EREE STV ~100%IZHARTIMH/NS 2 ETH
N, YUHBFTANDERIIIENZETH LI 2L L2, 2. BERETIE, WNERTFABRIES A T
WERERT AT L2 RTEETH 5o

<PHEfiE, RESESVHNC 774 A8, EFUILAIETEMEE S A T AL T A VIRENLE

KRB 279 T THERU 7B F ORIGEE

iz AMBER. 7740k I3Iv s Ay — WAL, BILKE #Ig AR
ER 8 2000 [ OWE ST — 4]
Magnetic structure of magnetite particles collected from asteroid Ryugu

Y. Kimura, K. Yamamoto, T. Nakamura, Hayabusa?2 initial analysis "Stone Team"

INERBRAER [ IR 2] 2VREREY 27 77 THRILL THIRIZF IR o 72k + 2 B HAn 7 7
T4 —THIEL., TOMESMATEZRTHELT S LI Lze ST LD BERSIR 132058 2 i IRE X
WEEZFi > THB) . A6EBEL EIZD7 o TS ZLFR L TWo 2 D0 h o7z, BEIEONET, B L UTEED
W35\ X Z ORGSR L 72 B ORGSO L CTB 0 . ) 27 77 BRI 1213, KR 2 Fio 2
B ANZEDIN T RED E W T EATRIE S 72,

gHAOsy PERVWEBINEARRICEZRIEFZ2AT7—H—Ko 72 MVEREE X M OBERBIEDEH

Bz ANBELA. WK BEWEE WS HF- HalvE R,

FHATZEWIZEHFE R B TEHL
Microgravity experiments using a sounding rocket to study the nucleation process of titanium carbide core
carbon mantle cosmic dust

Y. Kimura, K. K. Tanaka, F. Saito, Y. Inatomi

FHEIZIE100 nmPL T O F A b EMHEN S F R DEEITHLEL TV EHH, O 4 ARfiE 7% & ORI
FERMICHHTE TV h oz, AIFZETIE. MEOEREE LB O 7 v MIEER L., BUNEN T TEEH S
AND—FETH L, FOIRALT ¥ O F /S FFORFEN FOERBELHH L 72 2oBRELHBEO
L—H—FTHEETHZEZAH, SORNFORKIZ, -/ #HEHEOHRZO—2>THLEEHELR L, IEh
WM B\ EOCLERBEOBARBELZREL L ZHONII L, 21U, FHY A N OREZ B3
T5FHOMIER L I, BAFICERODL 7LV —F =R T REBHCRIBEE NS F A b OHGE
ISR 2 52 DR TH 5.
<PHEfiR, RESESVHEINC 774 A8, EFUILAIEFEMEE S AT A T A VIRENLE

RN AhEFKEDRRE EBINEARETICH T B KORERFEER
g ARMBEA. FEDHE LW, WLpiEE A E. BB (BT EHBEEEDL) |
B M E AR Bdx EEEE
Development of low-temperature gas evaporation method and experiments on ice nucleation in microgravity
Y. Kimura, T. Yamazaki, Y. Nakano, Y. Yashima, S. Mori, N. Watanabe
MLZERE % VTR O N UNENBRE TIZB W T, KBS S HEBAERIC X VKT /&2 AT 55 E
B LT, HAWEIEICL VKRF 2R T2ER L 720 Z 002 ROV ERHI M E IS A 724R R 62
FEHNTEOWRHI L 720 2 OfER RIMEIIGRE ORERZL 2 82 5 Z LTI L7z THuE, KER
POIKF I RADERTH2EB LR 722 & 2EIRL ., 4668 FF O IR KRR ENTHIHE & BEHEZ D B L
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72K AN DIREER . TR RELRZLERETIVOREIZORITLIEETH 5,
<PBAMiREE, HEEESVRINC 794 A8, T A VREIN T

KA TOKZERDEBREFEBBRREEICM T T T7 R EEIVOMER

RIS (BB H A HERDl) | FRER#E LW, #d ANBEE
Graphene liquid cells for transmission electron microscopy of ice nucleation in water

Y. Yashima, T. Yamazaki, Y. Kimura,

777 VIIREROTENVT 7 ASINKBIZ R THE WD, 2HO 77 72 OMICHEHE T CAD S
R, BERRHMRES A F I 7 A2 L) EWEHOHETHRTE 2 LS Ns, LarL,. MLADS
BHOEXHIHTET, MMLADONTZERDOIENOREL LD Vo MEP DL, ZOMEZWRT 572
HDOLTRZRLIAHER, BREZHIEL., BOENEZTITTT I 7 2 VAL VNICERZEMTE 5 X H 1
o T&Tz,

BREREETFHEICLIKEBMELETOXFILAIAT R (CHSH) EXFEREFORIECHEICEET 2HE
FIRVVEINFERINIZE R T. Nguyen. #EHU%Z KL, SHEINZ BRfZEE W.M.C. Sameera.

EVRXH FHEE HRER. HERR N, Bz EEEE

Experimental and computational studies on the surface reactions of methyl mercaptan (CHz;SH) with
hydrogen atoms on icy grains

T. Nguyen, Y. Oba, W.M.C. Sameera, K. Furuya, A. Kouchi, N. Watanabe
KEMERDIZBIIAMEZSELEM S FO—>2, AFIVANA TS (CHSH) EkE (H) FETFORIG
. RHOTERE 2 HB L EEERS L UEHUFERICL o TRAEL 72, 107 VE IZWHEIL 72T £V
7 7 AKETEEBCHSHAHE & RS T 5 &, FAERME LTA% > (CH) 2MER SNz, Tk, DTo
BRBE - CH:SH+H — CH; + H,S. CH; + H = CH, TAR L. BIAEEWOILKE (HS) 1S PEREEC
Lo OKFEH»BRbINIz RiERIZEARCHLSHS R M TEEBE CIIFELIC W L 2R L, EBOK
LEIAAE R (FA L LCoikt) LHMNTH- 72,

<P Rk, R ESE > BKIRIK R UG T A OV F =554 2 AT A

EEEFEDEHECLIDFRABETERLETEN 7 7 AKOXREBE ICKEL BN A REEME
BEOHE

AR (BFEREFHBEPERDI) « B HE%E. 8% HE5BEs

Observation of the structure of the local surface potential depending on the surface topological structure

T. Tomaru, H. Hidaka, N. Watanabe

Wl Z FOHO0 FOHREICL VIER ENE 7TENL 7 7 ZAKIE, MIZE ) REVEDOEMZFHO I &%
ENTW5, TENVT 7 AKEMERITH U 28 - (LF#i I OKRAREBEOE 22 T 5720, TOIEL
WHED 720121, TENT 7 AKEEIZB T L RABMEEOBESLEL SND, LrL, ThEToOW
FETIETENT 7 AKEEDOFHEMHEE UTHER L 227 <. KK Fo MW E I AKLE L 728 7z KR
DOUEFNI e 22T, IR FRIBEMEEIC LD, R o 2RETIER L 727 E)V 7 7 AKOEKHHEEIZ
AF L 72 R 2 R EMEEZ 7, TORE. EEL0REICBVWTEH, KOBOERMEMDOKE &
2. BROBEELIZEAEHENRR L, TENT 7 ZKOPBBLRIZIE, KDF 2 27 — )V OHMFLEE DK
ECHBLTVWLZEPHLMNIZR o2,

<P R, REES > W AR EAR 70 — 7
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IFZEMIEE - OUTLINE of RESEARCH

VMO B, BB LAY LR OMEIER., AWEHEB L OREEICEELZHS 2203
HZETHD, EWIECHEILOR, S EWEIGEA L, 22N 0EWIEGELY G040
TTEBLTWD, BEHMMTIE, INOEYORSEEICHEELZHO 2T 5720, Fr R AT — LT
DEMO LR L A RS, B EBREE OMBEIEH., MAEWERE, EHERYHEL LR OEEEIC & #L,
WAIEDOLIROMZE 2 &, kT 70 —F 2R ATV 5D, FRICKRERFIZ. THO LD xR SE,
OFRIRCHBEOFEHZAI T 2 F LTS, HRLER. BLOERROREICHET 50158 @fkED
B Y AT A OMALICET 2098 @7 uu 7 4 Vi oOBEROMERE L SIS 42058 Oz oo 7
L% 20 A HARLNIE ©BRESED O OREEZEMAEYOHEED X OHEMRH  OmEBROMRBRIC
b b A b iize QR B O LR IC B 2 RO 5 T ICE T 2178 @BIRELIC X % FHfk
TEOMAYEO BN ONTY AR IBREWICBT LAY A X, BTEE. 2. BEXEICLS
SENLZ EOFFE AR 2 IFLEE O RIRRT 1 5 B O 78

The Environmental Biology Section pursues a comprehensive understanding of the bidirectional interactions
between organisms and their surrounding environments in cold regions. This section also engages in the
analysis of biodiversity and the adaptation mechanisms of organisms in these regions. The organisms on this
planet have diversified through long evolutionary processes and adapted to various environments. In order
to clarify these processes, various topics have been targeted with different approaches in this section. These
topics include biodiversity, microbial ecology, plant communities and photosynthesis, interactions between
insects and environments, and mammalian hibernation.

iREREE S AR - CURRENT RESEARCH PROGRAMS

BERLEBTIHY EEELEBIFIOEEBICHT 2AERROEE

[i)ESQEVN SRS

Photosynthetic responses to low temperature in leaves of evergreen tree Quercus glauca and those of
deciduous tree Quercus serrata

K. Ono

RESHIH N CTT 7 VFEEL I F THARICEFIIRE Z KT S22 RELHEZ 2T, ALaFIETH S
WRRILEER T Z 71 2 EEBEIRFER 2 F T IOMERDIGEIE NS N D D2 i~z bR I ORKE
TP (Fv/Fm) (& I T FOHPEPL2LIERT L. BEWICEET 27 77 2 Ol PKIRICEENZ L H7RIE
SNz SHRKIMEAXRTEIEL L, IFFIZEME FWVFm O T25% ), HREI—ETH-725 0D, £
WLV L, WA EE TIIAFIIRREEROBHEE 2L LT BERIEEORT 24 ) INEP RO 1
b EVHIHEND LD, SEEED L) RISEEIRONT, PHRERT AHERIMES N,
<K, R85 > EBRIRIRIERE 2. 3

KRR EREOFHELICKH T 5ZELMMET O HDEXERRDIEE

W% NEREE. REBEAE BHET. SNl E AT Dh# mES, Bk HPse—
Response of the photosynthetic system of Sasa under the deciduous forest floor to seasonal changes in
temperature and light environment

K. Ono, K. Shimada, J. Kishimoto, A. Takabayashi, R. Tanaka
FROEFHRTEZOEGKE. B0 LEBARORBIERZOERSE. ko LEAREEZOMIBIKIRIZISE L T,
EEBHRIR O OZEO LR T O KE I (Fv/Fm) (K& CEILL72, B EEO—HICtE
WA SELME AT/ A, FEAREERZ, JEAMET LZICOHED LT, Fv/Fm OB TIEHZ
itz F 72 Fv/Fm DM, #5200 4OV ¥ — OfFE I B < BEREIN L 72, 2908 8R 00
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RET TR REBARD S V37 FAAMRHEEZZZ T, BREISEL T 2002 W5 RICT 572012,
AT o CnHEZAHTH b,

EDE LENNDEICE (T ERER S AT LOELOHSR

W% EHRIESR, #ix HesE—

Evolution of photosynthesis from green algae to land plants

A. Takabayashi, R. Tanaka

R FREPD LK ERRE D — R DL L 72 L B Z b T\ b, BB EREIILME0, R, mEA ML A, UV
o ERkA GBRBEA ML ARSI NS BHAEETH ) . RREL, S B LA OEIC BN TIZENSIIHT S
Mt VRS = ST D LD H o 720 T2, HIREIZA /) — R = V7 =X LMEN LKA A E D TE Y
LT b IEE A R MEIRT A oD IZ 204 TH L E L E L SN TWD,

M7z bid, TOFICEL 201, BEEEYO [HOHE] THIREA Y AT 1 7Y OREROIIEE D
TWb, FH4EEIZIE, ZONRFROMEEMRNT 2179 7280, AV AT 4 7 OHALFER T B L UL FER
II Ot A TAER. AR TICB W TR R DHESR b7z, A 5 FEEIZ1E CryoEM % i 7- i
FENTICHU) fHEFETH 5o

BET 7/ EZEOREREBDHNT

W% ERIES, #i% HesE—
Structural studies of the Prasinophytes photosynthetic apparatus

A. Takabayashi, R. Tanaka

7T BHEIIREOECDIN G LR TH D BOICHETAEELTWE, TNE TOMRELS
WM OBESEIIEETH L L EZONTELN, UBBEOWAKD X5 7 MR R EPS. 7T
S G RMHR OB SR DG EPAL NI B TET,

—HT. T3 BEOMEREB I IZHENEROER L= — 7 o gL RS2 LMo TV 5 —
Fi Ty TOWERITZIIEAEHL DI > T, KR TIE, 772 EEONCEEEE T 5 HERE L.
ZOWERNTZAT) LR BIE T 5,

R7Z207007 1 VAEICEBEE

W% PHEd. Box IR
Poplar leaf fall through induced chlorophyll breakdown

H. Ito, M. Fukui

RTFTEICR DGR T 5L 7007 4 VG LTHLIEL, R THEET 5. AWZETIE. KT I 0#E
A Z KRR L, HVIETHEIMIC 7 oa 7 4 ViSRS LEE (Mg BB R) 288387, 20
FRTTF L AR SN, BEFBGE SNz, BIUOKR I 00 7 4 LGB EINTHEET L LHEFEITEZ LN
TWBH, RO RIZ 7 00 7 4 VOGREPELDOEITIZHEHS L TWE I E2RIEL TV 5,

YT LIRBEBEROBE & KA

Bh# PHEE. #dx Hwsi—. KR&EFEE Dey Debayan
Crystal structure and reaction mechanism of Mg-dechelatase

H. Ito, R. Tanaka, D. Dey

o 7aa 7 4 VOSREHLEBEBOY T AT T AR T AT T ARBREICL > THENLEZ LITLD
WG DD, FOMBREII D> T v, RIFE TR Z BiIgL TNy 7 ) 7OFo<v 7/ 1
7 A BRBERE R O SR (PDB7YSY) LI L7z ZOME. C ATV VT AT F VBB T AT
DI L TR TR T L% L TnDE 2 EHEI S N7z,
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Kbl IWOEH. Kebed @AM, KRB Wi, Kbl BRIE. Rebd 2R,

WIE S RHEHE R BEH ) S B DEAR. B ERKGE. #o% WIS
Isolation and characterization of novel microorganisms from natural environments

M.Yamaguchi, J.Mochizuki, S.Hayashi, T. Nomura, R. Sugihara, A.Shinohara, H.Kojima, T.Watanabe,

M.Fukui

HARBRBE P ICIZIERE SR MAEW DT 52 2 EPHLPIZENTE TV LA, EOREHITE BRI
OENTVRWREEME Th L, ZNOOFIZIE, BAFOFEIEICIND 5 2 & Dk W RRFIMEICS S
LOBHELHY ., MBEOE AT IIERZICESVWTREENL 2O, 20 L) ZHlEOBRER THO%
FHEWO 2T 5 EIENEETH B, RIGEMAOSHEE - B LA 2175 2 L3, TOMEIIET 5
RO Z ST A7 TR, MEORMENLEZEZER L2 ETLIFFICEETH L, €2 T, Eiph
BREED OB BRI L . EEEREEZIT V. IHMEOSEE - B2 1T o 720 150 BRI AR - &
HAALFER R R T 24T 9 32T 7 AT ATV, Z ORI EIOHEE 21T o 720 T OFHR,
Jb 78 D VROK AR Y & 0 SR Y O S BERE AR IS RT) L. B O iRk 5 TC I Pseudodesulfovibrio sediminis
Desulfoluna limicola, & Ot BRILAE Thiomicrorhbdas immobilis, Sulfurimonas aquatica % $&"8 L 72 LLE®
b, EHERICBUT ARSI ICHEEIEER 2B A EEY O EI OB 5 72,

BMRIERERL SMBRREE XARELCORZEZIFHRI/OO07 L XU AOEEERFHRE

JSPS #VE ARFZEE  Jackson Tsuji. #d%  faIs:
Ecophysiological characterization of novel Chloroflexi to probe the evolution of photosynthesis

J. Tsuji, M. Fukui

We continued to study “Candidatus Chlorohelix allophototropha” , a phototrophic and Type I reaction
center-utilizing member of the Chloroflexi phylum that is highly valuable for understanding the evolution of
photosynthesis. Using bioinformatics methods, we searched >160,000 public DNA/RNA sequencing datasets
to probe the global diversity and ecology of “Ca. Chx. allophototropha” -like organisms. We identified “Ca.
Chx. allophototropha” relatives in geographically diverse freshwater and terrestrial ecosystems and recovered
five metagenome-assembled genomes that will aid future evolutionary studies of photosynthesis. By growing
the “Ca. Chx. allophototropha” / Geothrix sp. culture in the laboratory, we obtained compelling preliminary
data that the culture is capable of light-dependent iron (II) oxidation, a poorly studied metabolism pertinent
to understanding early Earth biogeochemistry. We also analyzed metagenomes from the water column of
the iron-rich Lake Mizugaki (Yamanashi Prefecture) and found diverse bacterial populations that potentially
participate in the iron cycle. Future research will use the cultivation methods developed in this project to
study the iron (II)-oxidizing properties of the “Ca. Chx. allophototropha” culture.

BERBEMT Y FOWERBIR - BRELIFENIV TV TORR ESB

KFBEdE  MPdr. Bh# FBAH. #Bdx RS
Discovery and isolation of key microbe in microbial mat in a hot spring

S.Hayashi, T.Watanabe, M.Fukui
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The Sea of Okhotsk is surrounded by peculiar climatic zones such as a boreal climate of Siberia and a
subarctic climate in the North Pacific. Recently, the global warming proceeds rapidly in this area, and its
influence emerges as decrease in the sea-ice coverage, warming of the intermediate layer in the Sea of
Okhotsk, and shrinking of the terrestrial cryosphere. The Pan-Okhotsk Research Center was established in
April, 2004, attached to the Institute of Low Temperature Science (ILTS), to elucidate roles of the region in the
global climate system, as well as to evaluate impacts of the global change to the region. In order to capture
these changes, we conduct satellite and in-situ observations in the Pan-Okhotsk region. We have also developed
international research networks with various countries including Russia.

In the 2022 fiscal year, research activities were conducted as follows in spite of various restrictions by the
COVID-19 pandemic and worsening international situations.

To promote the development of an ocean monitoring network in the southern Sea of Okhotsk, we conducted
a scientific cruise in winter sea ice season by using icebreaker Soya as a joint research project with the Japan
Coast Guard. Developing a numerical simulation model of sea ice was conducted, and the influence of global
warming for the sea ice in the Sea of Okhotsk was estimated. We continued research on the oceanic and
material circulation in the Pan-Okhotsk area with a numerical model and data analysis. We also continued
research on drifting debris at the World Natural Heritage Site Shiretoko. In order to understand the “Pan-
Okhotsk Land-Ocean linkage” system, we promoted river observational study in the eastern part of Hokkaido.
Process observations of water and material circulation including snow fall processes in seasonal sea ice and
polynya area were conducted in northwestern Greenland during winter.
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Those studies were conducted by several research projects, “Land-Ocean linkage: stoichiometry of nutrients
that control the biological production of coastal areas” , “Shiretoko Project: Prediction of Sea Ice Variations
due to Climate Change and its Impacts on Biogeochemical Processes and Marine Ecosystems” , “Formation
of water nutritional property including iron and silicate at the termination of global ocean conveyor belt” and
“Water and material circulations in seasonal sea ice regions and their impacts on environment in the Arctic”
which were led by Pan-Okhotsk research center. We also have made contributions for understanding the
nature and environmental conservation in the Okhotsk region, which is being promoted by the government
such as the "Shiretoko Science Committee” and local municipality such as “Okhotsk Ryu-hyo Museum” by
providing the latest scientific knowledges on the Sea of Okhotsk..

R E R - CURRENT RESEARCH PROGRAMS
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1) Tsuge M. : Experimental studies on the behavior of hydrogen on bare grain surfaces and within icy grains,

Chemistry and Physics at Low Temperatures, Visegrad, Hungary (20220704)
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1) Tsuge M. : Local Organizing Committee, The Asian Workshop of Molecular Spectroscopy (AWMS2022)(20221103-1104)
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2) RIS, IO RS LRMAFOMILIT V2 L TRIEA b L 23 27, GER, 81, (159-172), DOL:
10.14943/lowtemsci.81.159. (20230320)*
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2022, Vienna, Austria (20220608)
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1) Yoshifumi Yamaguchi. Takeshi Sakurai: Current perspective of hibernation and torpor in mammals, 100th
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4) Dey D, Tanaka R, Ito H: Structural Characterization of the Chlorophyllide a Oxygenase (CAO) Enzyme Through an
In Silico Approach. J Mol Evol.(2023) published online, DOI:https://doi.org/10.1007/s00239-023-10100-9 (20230303)*
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4) Kojima H, Watanabe M, Miyata N, Fukui M: Sulfuricystis multivorans gen. nov., sp. nov. and Sulfuricystis
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OFR Y RITLDF—HF A ¥~
1) Watanabe T Session Co-convener, Multidisciplinary English Session, 2022 H %5 35 [nl 0 Afg: Y 4: #E42 4% (20221103)

K & 2 & (OHDACHI, Satoshi) * Bh#k

OFTam
1) Kazumichi Fujiwara, Marie C. Ranorosoa, Satoshi D. Ohdachi, Satoru Arai, Yuki Sakuma, Hitoshi Suzuki, Naoki
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1) KEEEE AR LW M) R R 3 oG | {RiEH: 81:1-8. (20230315)*
OBt
1) REEEE RE 2L Thro il L 72 HARDEOE]FE — 13 U1 — . MFLERY 63(1) :3-4.(20230115) *

B M IE 5% (SONE, Masamitsu) - Bi¥

OHERR
1) BRIESE, IR AMRMFLEOMZIE 2 LTI A b L Ay 220 7 imfkeE, 81, (159-172). DOL:
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1) Yamauchi A: The structure-function relationship of ice-binding proteins from cold-adapted organisms. IBP
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Yamashita, Meltwater discharge from marine-terminating glaciers drives biogeochemical conditions in a Greenlandic
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7) Yan, D., J. Nishioka, T. Toyota, K. Suzuki, Winter microalgal communities of the southern Sea of Okhotsk:
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j.pocean.2022.102806 (20220429).*

&) Tazoe, H., H. Obata, T. Hara, M. Inoue, T. Tanaka and J. Nishioka, Vertical profiles of 226Ra and 228Ra
concentrations in the western Subarctic Gyre of the Pacific Ocean, Frontiers in Marine Science, (20220531).*
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Current, Okhotsk Sea and Polar Oceans Research, 7, 22-30 (20230200).*

2) Ueda, H., M. Kuramochi and H. Mitsudera (2023): Interannual Variations of Sea-ice Extent in the Okhotsk Sea — A
Pan-Okhotsk Climate System Perspective, Atmosphere-Ocean, DOI: 10.1080/07055900.2023.2175639 (20230214).*

3) Kamae, Y., H. Ueda, T. Inoue, and H. Mitsudera (2023): Atmospheric circulations associated with sea-ice reduction
events in the Okhotsk Sea. J. Meteor. Soc. Japan, 101, 125-137. https://doi.org/10.2151/jmsj.2023-007(20230307).*

4) Yuan N., H. Mitsudera (2022): Cross-shelf overturning in geostrophic-stress-dominant coastal fronts. Journal of
Oceanography, https://doi.org/10.1007/s10872-022-00661-6 (20220923).*

5) Fukumoto S., S. Sugiyama, S. Hata, J. Saito, T. Shiraiwa, and H. Mitsudera (2022): Glacier mass change on the
Kamchatka Peninsula, Russia, from 2000 to 2016. J Glaciology, https://doi.org/10.1017/jog.2022.50 (20220704).*

6) Ueno, H., M. Oda, K. Yasui, R. Dobashi, H. Mitsudera (2022): Global Distribution and Interannual Variation in the
Winter Halocline, Journal of Physical Oceanography, 52, 665-676. DOI: 10.1175/JPO-D-21-0056.1 (20220401).*

7 ) Toyota, T., N. Kimura, J. Nishioka, M. Ito, D. Nomura, H. Mitsudera (2022): The interannual variability of sea ice
area, thickness, and volume in the southern Sea of Okhotsk and its likely factors. J. Geophys. Res., 127, https://doi.
org/10.1029/2022JC019069 (20221202).*
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