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3. Elucidating psychrophilic algae-bacteria interaction through omics analyses
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D AERED) This research aims to profile the microbial community of snow in Asahidake and to

understand the algae-bacteria interactions of this community. Algae are primary producers
in alpine snow, shifting between growth and dormancy, but the regulation between
these states are unknown. During growth, algae are green-colored, while dormant algae
are red, resulting in green and red snow. Furthermore, bacteria are thought to interact
closely with algae. In order to elucidate these interactions, microbial communities of
green and red snow will be compared, along with algae and bacteria isolation.

Psychrophilic algae blooms can be observed coloring the snow during the melt season
in alpine snowfields. These algae are important primary producers on the snow surface
environment, supporting the microbial community that coexists with algae, which includes
heterotrophic bacteria and fungi. In this study, we analyzed the microbial community of
green and red-colored snow containing algae from Mount Asahi, Japan. We found that
Chloromonas spp. are the dominant algae in all samples analyzed, and Chlamydomonas
is the second-most abundant genus in the red snow. For the bacterial community profile,
species belonging to the subphylum Betaproteobacteria were frequently detected in both
green and red snow, while members of the phylum Bacteroidetes were also prominent
in red snow. Furthermore, multiple independently obtained strains of Chloromonas sp.
from Inoculates of red snow resulted in the growth of Betaproteobacteria with the alga
and the presence of bacteria appears to support growth of the xenic algal cultures under
laboratory conditions. The dominance of Betaproteobacteria in algae-containing snow in
combination with the detection of Chloromonas sp. with Betaproteobacteria strains suggest
that these bacteria can utilize the available carbon source in algae-rich environments and
may in turn promote algal growth.
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Publication:

Mia Terashima, Kazuhiro Umezawa, Shoichi Mori, Hisaya Kojima and Manabu Fukui.
Microbial community structure analysis of colored snow from alpine snowfield in northern
Japan reveals the prevalence of Betaproteobacteria with snow algae. Frontiers in
Microbiology 8: 1481. doi:10.3389/fmicbh.2017.01481
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JOINT RESARCH DIVISION

8  FACULTY MEMBERS
#

¥

: PROFESSORS
RSB - PadA - SR By ok - RS Y AT A
Ohshima, Kay 1. /D.Sc./Physical Oceanography; Ice-Ocean Coupled System
il - R GBERBREERLS) - ks
SUGIYAMA, Shin/Ph.D/Glaciology

YEH B : ASSOCIATE PROFESSORS
BA K- () - WY BISEEES
AOKI, Shigeru/Ph.D./Physical oceanography; Polar oceanography
AW B - L (FE) - 5 YRR
KIMURA,Yuki/Ph.D./Nano-material science
M sg— - Bl - R ARy
TANAKA, Ryouichi/Dr. Sci./Plant Physiology

G vapg - A OKEFRR) - ALy

NISHIOKA, Jun/Ph.D (Fisheries Sci.) /Chemical Oceanography; Ocean Biogeochemistry
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AN ZALDORAE IR L Tnb, SEEIL, FICEEZ T 7GR0 Y 3 EREREFHERT 57200
AHZALNZOWTHIZRZ D, bR I OFARISLE R Y 37 BEAROREEII R L. T2, it
ZRIBIVCNOT7 T FROFENCLIL 8 LMHINBIEY V2 b ->TEY ., D% 37 BIZE
ILFRIDZANF—BEIZOEDLoTWEZ EE2FER L 72,

(Bt &> A7 4] OFB)E LT, H29 4R & 0 EN 10 BBEAS W 3 2 L FEBFZE [k S 2 A 7 4 OffiH
SROIVF A — VISR &SRB - | A2 F720250 5 BVFL dbiEEEE O BIERA] - BRI SRR - RS
— IR B B BT AL B — IR R IR R0 A B o R IRE R A S L 72

EFREEMASE 70 75 LTl MREN ) F 29 5ORGE 2§ ERAS#E 28 E & 85EE 48 H % B
L7720 FNOERFEREDPONPLDORI6l BRI N L B TEMZ L L 2 B ICHBAE TiEE L %5
L7zo &R EOREIZH 72> CTE, B BMIZERT. P RS, ETH, 7L — X YR, ¥ A~ =7 K EENS
DEEWIENEE & O, W EHERE L 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". This center currently coordinates following six programs: “Antarctic Cryosphere-
Ocean System” by S. Aoki, “Arctic Glacier and Ice Sheet Change” by S. Sugiyama, “Low-temperature nano-
material science” by Y. Kimura, “Photosynthesis under low temperature conditions” by R. Tanaka, “The role of
Pacific marginal seas in linking adjacent lands with oceans” J. Nishioka, and “International Antarctic Institute
Program” by S. Aoki and S. Sugiyama. This center is operated mainly by full-time faculty members and is
supported in every way by the three research sections and the Pan-Okhotsk Research Center.

R AR - CURRENT RESEARCH PROGRAMS
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P B E N

Crospheric and oceanographic researches in the Indian-Pacific ocean sectors, East Antarctica, during 59th
Japanese Antarctic Research Expedition

S. Sugiyama, D. Hirano, M. Minowa, M. Ito, S. Yamane, S. Aoki, K.I. Ohshima, Y. Fukamachi, K. Ono
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Ice sheet/glacier - ocean interaction in Greenland:

S. Sugiyama, Y. Fukamachi, J. Nishioka, S. Aoki, M. Sumito, Y. lizuka, N. Kanna, D. Sakakibara,

T. Ando, Y. Ohashi, A. Izumi, S. Fukumoto
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Elucidation of singular phenomena of low-temperature nanoparticles by nucleation experiments of ice and
related materials

Y. Kimura, H. Hidaka K. Nagashima, A. Kouchi, N. Watanabe, K. Chigai
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Universidade Nova de Lisboa #d%. Margarida Oliveira.
FMENE EF7EE Helena Sapeta (Universidade Nova de Lishoa K27FesE)
Analysis of the biological mechanism to protect photosynthetic machinery under drought conditions.
R. Tanaka, M. Yokono, A. Takabayashi, A. Tanaka, S. Akimoto (Kobe Univ) ,
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M. Oliveira (Universidade Nova de Lisboa) , H. Sapeta (Universidade Nova de Lisboa)
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Analysis of the LIL2 protein complex that is involved in the assembly of photosystem 2
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The role of Pacific marginal seas in linking adjacent land with ocean
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International Antarctic Institute Program

S. Sugiyama, S. Aoki, M. Fukui, K. I. Ohshima, Y. Fukamachi, T. Toyota, Y. lizuka, S. Matoba,

H. Shimoyama
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IRZEMIEE - OUTLINE of RESEARCH
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BEBHIAICEZH L LTCLE )W, BEREFRZIICLE LRI ANT —%, FIFEORENICY V37 HE LT
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LEo/oZ &%, CoregonusFOHIFHE, B D7 I/ BOLERNMAKLOLEIZL VIS L,

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 2017 include the following. (a) Importance of ice-ocean albedo feedback
on the rapid decline of Arctic summer sea ice is proposed based on analyses of satellite sea ice data and
simplified ice-ocean coupled model. (b) Volume, heat, and salt transports through the Soya Strait and their
seasonal and interannual variations are derived from the historical hydrographic data and ocean HF radar
data. (c) Teleconnection between tropical Pacific sea surface temperatures, which are largely affected by
the El Nino/Southern Oscilation events, and breakup of land-fast sea ice in Lutzow-Holm Bay, East Antarctica
is revealed by historical data spanning 1997-2016. (d) Storage protein/amino acids, which are produced in
the previous year s growing season, as a essential energy resources for flowering and leafing of deciduous
plants to adapt winter dormancy is revealed by stable nitrogen isotope analysis of amino acids of sequential
samples of plant leaf-flushing. (e) Trophic decline and shrink of food webs in Laurentian Great Lakes during
the last 100 years is revealed by comparison of stable nitrogen isotopic composition of amino acids between
extant and extinct species of deepwater Coregonids.
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A major cause of rapid decline of Arctic summer sea ice — Effect of solar radiation through open water —

K. I. Ohshima, H. Kashiwase, S. Nihashi, H. Eicken
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Volume, heat, and salt transports through the Soya Strait and their seasonal and interannual variations

K. I. Ohshima, N. Ebuchi, D. Simizu
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Sea-ice production and deep water formation in the northern Japan Sea

K. I. Ohshima, S. Nihashi
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Mooring measurement of ice and ocean in a coastal polynya in the Chukchi Sea

Y. Fukamachi, K. I. Ohshima, T. Takatsuka, H. Eicken, A. R. Mahoney
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Mooring measurement of ice and ocean off Cape Darnley, Antarctica

Y. Fukamachi, K. I. Ohshima, K. Ono, S. Aoki, T. Tamura, Y. Matsumura, D. Simizu
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Water mass formation in coastal polynyas of the eastern Chukchi Shelf

D. Hirano, Y. Fukamachi, K. I. Ohshima, T. Takatsuka, A. R. Mahoney, H. Eicken, T. Tamura, E. Watanabe,
M. Itoh, T. Kikuchi
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Observations of ice tongue-ocean interaction at Shirase Glacier

D. Hirano, S. Aoki, K. I. Ohshima, K. Ono, T. Tamura, S. Ushio, D. Simizu, T. Noguchi
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Observation of the Soya Warm Current using HF radar:

N. Ebuchi, Y. Fukamachi, K.l. Ohshima, T. Takatsuka
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Evaluation of marine surface vector winds observed by spaceborne scatterometers:

N. Ebuchi
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Evaluation of marine surface wind speed observed by AMSR 2 on GCOM-W 1 :

N. Ebuchi
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Regime shift in water properties and flow regime on the continental shelf off the Adelie/George V Land
coast, East Antarctica, after glacier tongue calving

S. Aoki, R. Kobayashi
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Variability of the fast ice properties near the Antarctic Syowa station

T. Toyota
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An examination of the sea ice rheology for seasonal ice zones based on ice drift and thickness

T. Toyota
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Observation of floe size distribution of the sea ice in the southern Sea of Okhotsk using an Unmanned Aerial
Vehicle (UAV)
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Estimates of climate sensitivity in the Pliocene warmth
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CO, controls on boreal vegetation during the last glacial period

0. Seki, N. Harada, Y. Igarashi
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Effects of biogenic organic emissions from cool-temperate forests on direct and indirect radiative forcing

Y. Miyazaki, A. Muller, K. Aoki, T. Hiura
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Identification of secondary fatty alcohols in biogenic aerosols in the atmosphere
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Numerical analysis of the surface-layer turbulence by LBM-LES
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Influence of forest on the nocturnal energy balance of snow surface

T. Watanabe, K. Shimoyama, K. Kato
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Meteorological measurements in winter at high altitude mountain area in Hokkaido
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Numerical study on multiple cold fronts over Japan Sea
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Topographic effects on rainfall enhancement during Kanto-Tohoku heavy rainfall in September 2015.
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Liquid water movement in a snowpack under the heavy rainfall event

Y. Ishii, S. Mori, Y. Satoh, T. Takatsuka
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Variations in soil moisture condition and its contribution to runoff during the snowmelt season

Y. Ishii, T. Takatsuka, T. Chigai
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Permafrost environment in the Daisetsu Mountains
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Periglacial environment in James Ross Island, Antarctic Peninsula region

T. Sone
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The discovery of a reversible TCA cycle in a facultatively chemolithoautotrophic thermophile.
Y. Chikaraishi, T. Nunoura, H. Atomi
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Intra-trophic discrimination of >N/'*N during leaf-flushing of deciduous plants
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Compound-specific stable isotope analysis of amino acids, as a tool for illustrating energy cycle in low-tem-
perature biosphere

Y. Chikaraishi, Y. Takizawa
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Application of Compound-specific stable isotope analysis of amino acids to estimate the trophic position of
organisms in brown food web
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T3 O EEFRFENMKILZ. MY BT T s b RO L) A REEEHICE
FAEYORFEERE Y, BNTEECREL LI ENTE S, AFETIE, EBRETOFMIEL, BLO, H
RATRODPLBEHESR BHE*HETLIRER) 2HWC, 207 2 /BROZEEFZFENMAKILL, O
Wt N7 TV TRE) -ZOWEZD L) RFEEHICS L CHLEARETHL I AR LT,

TXAUH - 5K#IZH TS Coregonus BDIEHH S & 1-ERERDIEIE
Bz JTHEEN. 7A XT3y RS KFRBEAE Chelsey Blanke,
A AT REE #dE M. Jake Vander Zanden
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IFZEMIEE - 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 five specialized research groups: Glacier and Ice Sheet Research Group, Phase Transition
Dynamics Group, Ice and Planetary Science Group, Astrophysical Chemistry Group, and Theoretical Planetary
Science Group. Research topics include various interesting aspects related to the dynamics of glacier and ice
sheet fluctuation, 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 temperatures
conditions. Most significant achievements in 2017 are as follows.

We carried out integrated research on the Greenland and Antarctic ice sheets by numerical ice sheet
modeling, glacier and ocean observations, and ice core analysis. The effect of ice sheet initialization on future
climate simulations was investigated under the framework of an international ice sheet model intercomparison
project (ISMIP6) . In-situ observations were performed at the boundaries of calving glaciers and the ocean,
using hot-water drilling and other techniques. The seasonal aerosol fluxes over the past 60 years were
reconstructed from an ice core of a high-accumulation area in southeastern Greenland (SE Dome) .

We measured lateral growth velocities of elementary spiral steps on ice basal faces under various water
vapor pressures, and determined the step kinetic coefficient /. The temperature dependence of /. showed
complicated behavior, demonstrating the existence of unknown phenomena, such as changes in surface
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structures. We also observed water-ice interfaces at around 0 ° C by advanced optical microscopy. Then we
found that at the water-ice interfaces there exist liquid-like layers, whose refractive index is different from
that of liquid water, when the water-ice interfaces are slightly melted.

Using an Ultra-high vacuum cryogenic transmission electron microscope, it was demonstrated for the
first time that upon UV exposure, water ice shows liquid-like behavior at temperatures between about
50 and 140 K. This finding has great impact on the fields of astronomy and planetary science. We have
solved a long-standing astronomical issue, “why molecules can exist as gas in very cold region of space
without freezing on cosmic dust” . The mechanism of gas-releasing from cold dust to the gas phase is first
revealed experimentally. Using originally established in-situ IR technique with a combination of ex-situ TEM
observations of the products, we experimentally demonstrated a growth process of molybdenum trioxide
nanocrystals via oriented attachment in vapor. The just-nucleated molybdenum trioxide nanoparticles grow
by an anisotropic monomer-by-monomer process, forming needle-shaped particles. The needle-shaped particles
are selectively oriented in the gas current, leading formation of cubic. The needle-shaped particles behave like
macromolecular growth units for building the cubic particles.

RERBE AR - CURRENT RESEARCH PROGRAMS
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Projecting discharge from the Greenland ice sheet using climatic forcings derived from atmosphere-ocean
models

R. Greve, S. Sugiyama, C. R. S. Chambers, A. Abe-Ouchi (Univ. Tokyo), F. Saito (JAMSTEC),

K. Goto-Azuma (NIPR)

We carried out paleoclimatic spin-ups and future climate simulations for the Greenland ice sheet with the
models SICOPOLIS and IcIES within the framework of the international Ice Sheet Model Intercomparison for
CMIP6 (ISMIPS, tinyurl.com/clic-ismip6) . Results showed that projections of ice sheet response to future
climate scenarios are very sensitive to the particular method of spinning up the ice sheet. We also analyzed
the regional dynamics of the north-east Greenland ice stream (NEGIS) , where the new EGRIP ice core is
being drilled. Preliminary results indicate that a geothermal anomaly under the NEGIS lubricates the base of
the ice via melting, thus producing the observed fast ice flow.
<PHE k. FEiES% >  Network of Linux PCs  “rironnet”
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Modelling the Antarctic ice sheet system to analyze its recent condition and predict its future changes:

R. Greve, A. Abe-Ouchi (Univ. Tokyo), F. Saito (JAMSTEC), S. Tsutaki (Univ. Tokyo),

B. Galton-Fenzi (University of Tasmania)

The ice sheet model SICOPOLIS was developed further in order to allow high-resolution simulations of the
coupled Antarctic ice sheet-ice shelf system with hybrid shallow ice-shelfy stream dynamics for grounded
ice and shallow shelf dynamics for floating ice. We implemented a physically-based parameterization of ice-
shelf basal melting, tuned differently for eight Antarctic sectors, and a new distribution for the geothermal
heat flux. Spin-up simulations reproduced the present-day geometry and surface velocity of the ice sheet with
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reasonable accuracy. Preliminary future climate simulations indicate a significant vulnerability of the ice sheet
to increased basal melting under the ice shelf, which will result from higher ocean temperatures.
<BHfEE%, MBS > Network of Linux PCs  “rironnet”
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Interaction of calving glaciers and lakes in Patagonia:

S. Sugiyama, Y. Fukamachi, M. Minowa, Y. Yamamoto
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Hot water drilling at Langhovde Glacier, East Antarctica:

S. Sugiyama, S. Aoki, M. Minowa, M. lto, S. Yamane
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Paleoenvironmental reconstruction by SE-Dome ice core, southeastern Greenland

Y.lizuka, S.Matoba, 0.Seki, T.Ando, T.Amino, M.Shibata
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Paleoenvironmental reconstruction by SIGMA-A ice core, northwestern Greenland

Y.lizuka, S.Matoba, T.Ando

20174F IR L 72 7)) — > F » FILWHESIGMA-AT 4 A 27 % FHw T, #8828 1004F i 0 db il KA BRBE A B
BT AM7EEITo T b, 1IH THICEA SN T A A2 T7ORE - L7, EVAEEBERFZIILOET
% EINAS O SRR FE ] 2 7. L 72,
<B9EfRk. FES> R=EFEERR. XEEENEHE. BREENEEE. TR eSS, EERET

55



V . HRRHE
BAMMERE T AV F = XTI, T~ ot

KIBEBRDBGEZXT Y TREDA 2T 1 7 ADREXREN

PR R RRRA. #a% T, B RIGE. B ATHE—AR
Temperature dependence of growth kinetics of elementary steps on ice crystals

M. Inomata, G. Sazaki, K. Nagashima, K. Murata
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Surface melting of polycrystalline ice

J. Chen, G. Sazaki, K. Nagashima, K. Murata
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Ry SAEROKER FClX, -16T F TRUEARE S ZEIHAET 5 2 L 2 FERIICHE L 72, 5%, RMRRKT
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NMBRRZINTEPKOBBRED A 2T 4 7 ACRIETRHR

HARZAIRM SN E AN CIFZEE x>y >y 7 K3 MY —, #dZ FRT
Effects of type lll antifreeze protein on melt growth kinetics of ice crystals

D. Vorontsov, G. Sazaki
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Bi# RIRR, #d% AT, Bh¥ RIS, Bi¥ ATHEER. ALRAESE E
Fluid inclusions of hydrochloric acid within ice crystals embedded by vapor growth

K. Nagashima, G. Sazaki, T. Hama, K. Murata, Y. Furukawa
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Nano measurement of ice surface by non-contact atomic force microscopy

K. Nagashima, Y. Miyato, M. Abe
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How do ice crystals grow inside quasi-liquid layers?

K. Murata, K. Nagashima, G. Sazaki
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W% NHEBE-M 232 R

In situ observations of dynamic structure of ice-water interfaces with advanced optical microscopy

K. Murata, G. Sazaki
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In-situ observation of heterogeneous nucleation of ice by ultrahigh-vacuum transmission electron microscope
A. Kouchi, Y. Kimura, T. Hama, H. Hidaka, K. K. Tanaka, N. Watanabe, |. Sugawara, S. Tachibana,

T. Kozasa
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Detection of OH radical photodesorbed from UV-irradiated ice at very low temperatures

A. Miyazaki, N. Watanabe, T. Hama, H. Hidaka, A. Kouchi
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Monitoring the behavior of hydrogen atoms on cryogenic silicate surface

M. Tsuge, T. Hama, A. Kouchi, N. Watanabe
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In-situ observation of crystallization processes from a solution

Y. Kimura, T. Yamazaki

FEMALEAE 29X, BEREET-IME T AW CESLERELZ Z0ER T2 E R HEEL TWD, KR
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71) — MELORIEBRORRF 22 720 ) ARFIIKRAN L o TEDS AZZIRIZC-S-HEMIIN D V2 T A
A BREEAKADTIER L TR+ 220 nwTtwnwl 2 TRILYEG 7a v 2 %2 2 72, WitV HwizE
BRIZE D . MOFHTIITAEATEETH A1l 4 D F /7 FiF DKM & BB ECER. REORUN: #E 2 KD
B EDRRIZR 572,
<BEfER. FHEE> BRRMEIETEME S AT A
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HEBIZ ANBER. iz BFNR. Bz EIRES. Bi# CRETW, i E RS

W% HEZE
Synthesis experiments of organic molecules by catalytic reactions

Y. Kimura, A. Kouchi, N. Watanabe, T. Hama, R. Sato, H. Hidaka

KL —WALIRFEDIREFHAT TFH Y A MK % A L 725401 - T D Fischer-Tropschf! # {3k & 3 2 filt
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720 BRI TO X Y Y DERIZEL KD D Z LT L 72,
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In-situ observation of nucleation processses

Y. Kimura, S. Ishizuka, T. Yamazaki, A. Kouchi, N. Watanabe, T. Hama

MEWE 2 7858 SE7-%I12. KPP OBWEBERICE > TEONL T VR TFOAEBEEZ ., RIFAXT b
N ZDW TG T 52 E THLPIZT2ERE T 72 KPS KT PERT 255 TH-TH, WD
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5 LB ER ORI R TH 5,

BIEE7EINT 7 AKERALICE TR X4/ — P FAOKZEFRYEIC L B{2RFEERE
HAZFMRBSIME NFERIIZE R v —fOVHEBE . Bh# HEZ%, Bix FAR. #d% EIE
Chemical desorption of methanol by hydrogen atoms exposure of solid methanol on ASW at 10K

Y. Yarnall, H. Hidaka, A. Kouchi, N. Watanabe

MR O DT AN F—MHESIT L A LBNBRERE CTH 55 FEOFLICBWTH, &5 —EEH G DKM
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y ) — iR #EE LHE TR 2172w, RAINA XY PVEEIZE ) 25 —VoFae Fafxs 25
WERRETRAY ) = VISFHAER SN ABIA U ALFERE LTI PHEBROBER T, M ¥ — 272 % il
3 2 GEPEA I L 727280, AL 5@ MR A RS PV OZALIZHS-§ %88 G OREICE
D7) MELAL, HETFE—AICEENDIHAN L B ANy ¥ ) ¥ FR5RE) OB 2 B SEEAH S H
WX olze BIE, WA GALFARRIC L B AR NVELO R il T 5 FERA F — A 27 L. LFP25EER
DFEERZATR > TV b,

TEIVT 7 AKKREANDRIHERBHF I K 3REARAS LOKRAEMLLEE
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Effect of UV irradiation on the surface structure and a surface potential of ASW

H. Hidaka, N. Watanabe, A. Kouchi

FTHICHFAET OMELZEEZNTIE, KEMEREICBIT A MEAESPERICE L TWEEEZONDL, L
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HINZEMAZEALT 5 2 EDRHL NIk o 7z T, UVEBGHI X DI S N8B FA37 |V 7 7 ZKFEMH
RSN TR IEREYRD Y . UVICHESINLZRBISICINETTERON T o CABMORE %
BT LLERHLIE2RIBL TWh,
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W% PRTM, #ax HNR. Bk EEEE. ERLIREEIN TEMER kg,
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In situ nondestructive infrared analysis of Kalanchoe pinnata Leaf Surface Structure

T. Hama, A. Kouchi, N. Watanabe, S. Enami, T. Shimoaka, T. Hasegawa

HEROEFER 257 F LNV THEIET 57201213, BZETTOSIIIMA . RAE T TAKRAE 2270 %
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Formation of hexamethylenetetramine and its deuterated isotopologues by photolysis of interstellar ice
analogues

Y. Oba, Y. Takano, H. Naraoka, N. Watanabe, A. Kouchi
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Bix HFNR. #dx EIBEE
Chemical desorption of hydrogen sulfide upon the formation on amorphous solid water

Y. Oba, T. Tomaru, T. Lamberts, A. Kouchi, N. Watanabe
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Theoretical analysis of crystallization through homogeneous nucleation in water droplets

K. K. Tanaka, Y. Kimura

FEHEASPE & T B @IS HKIEORE S LBREICOWT, HARETIVERRE L TR, 2o SLFEER
T =& LB L7z HERE TV TS EKENIZ BT 28 MU AR & A R 2 IR I &L A S iR
RRTF N OFE IO BEHEL EEmI KOz, ORI I A X LS EHEE KA L. R A
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SRR WS HT. Fa—1 v e kF Bi¥ Juerg Diemand.
Fa2—1) v B KFPD Raymond Angelil. #dbK& ¥z HPFHH
Multistep homogeneous nucleation in vapor-to-solid transition revealed by molecular dynamics simulation
K. K. Tanaka, J. Diemand, R. Angelil, H. Tanaka
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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
DEYMOLHIED /Sy — v i, BHRICBIT 240 - BHERAAEER ., AR, FEEERMEES LS
O BRBEHIG & HEALDOWGE R & SRR T TH —F 2R ATV D, FRHICAREEIL, TR X ) Zif7e % 5 8
B72o QAT VT ORI T L2BEOEE 2085 — LTt ADEZMEROEITOT 1=~
VB OO E EIED /8 — BT AROBARD 7 < A4 FHOREOMERLLAERED s ua 7 1 )1
RBEEE OMELOFH EZARBHEBEOMHOA /) —K— )L 7 — A (&FkaHE) &AL ET 2%
7007 4V aDsRIZED) 7887 4V b O EFE@ MR R (S HRT 2 Fr IS R o4
2 SERT O IR ALK TR 53 2 AT O B lR R ToM R O RA0 5048 & B REMAATOILBE X 12 X 2 AR LMY #E 0 E
BB BARS 1AL ABREMFEOY ) A R 70 7+ — AEHQZRP OB EELE  FE L Ny
) 7 ORBELEGA ¥ FEEHEHELICBT 5T v a7 5 X I ORIFEO TR @R e H A ¥ 2 —
NV L Ry O - A RESIIIFZEW R R O ERB R 2 B 1) 5 B O 5 TR E

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, interactions between insects and
environments and photosynthesis.

R AR - CURRENT RESEARCH PROGRAMS
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Fx AR T AT e iR R VT v vy ey BiE O RBEE

Impact of tropical cyclones on temperate forests in NE Asia: spatiotemporal reconstruction of patterns and
processes

J. Dolezal, J. Altman, F. Schweingruber, M. Svoboda, M. Kopecky, M. Macek, T. Hara
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Patterns of branch growth and death in the crowns of Sakhalin spruce, Picea glehnii.

L. Chen, A. Sumida
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Reexamination of patterns of sunlight absorption in a tree crown using the diode tree.
A. Sumida, S. Mori, T. Chigai, Y. Sato, F. Saito, Y. Kato, K. Ono
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Pigments and photosynthesis in Sasa senanensis leaves during winter

K. Ono
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Toward the understanding of leaf nitrogen metabolism.
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Relationship between Snowball earth and biological evolution

A. Takabayashi, A. Tanaka

WEROFER 2 D135 &, BFAME S IKIFRAHFIEL TB Y., EmELIcKE 28T 52T/
OTH, EHIKIIKTEDLND [RA ) —F—)7— A (LK) | ZEGENEZZ D FTEELRA NV B
Th ), FICEZEESZORRZ EO L) ICEZET7ZONITHRECRETSH %,

AR BT MEAREE & S OB DO M T E 2 F 5o e AV ) A T IZER Lice B XV ) T4
I ORIEEIGEEIZIEFICE . B L3RR NS 2 L TREINDL, ERICe XY ) T4 Tr ok
bR % G HE L 7oRE R, S5 ClEREGE O LA RBE AR R S 7z, BfE. O/ R IO W
TN 2 DTV 5b, SRIEZOBEARIFEEICOHFAET L0 ) PIZOVTH, FARTWE N,

7007 «JbaDSEICHES 7007 1) b DREHSE

W% PHEEd. FEEIR HSR. REBA ERRESE (EdrRbaEke)

Induction of chlorophyll b degradation through chlorophyll a degradation

H. Ito, A. Tanaka, T. Sato
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Evolution of chlorophyll metabolic enzyme
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Genome analysis of novel psychrotolerant organism derived from the Antarctic marine sediment
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Phylogenetic and functional analysis of novel sulfate-reducing hydrocarbon-degrading bacteria
M.Watanabe, H.Kojima, M.Fukui
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Transition Analysis of the phylogenetic structure of forest soil microbes by burning
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Analysis of psychrophilic microbial communities: the syntrophic relationship of snow algae and bacteria

M. Fukui, H. Kojima, M. Terashima, S. Mori, K. Umezawa, N. Setsu
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Genomic and proteomic analyses of a heterotrophic bacterium isolated from Antarctic red snow

M. Fukui, H. Kojima, M. Terashima, T. Takasuka (Department of Agriculture)
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Molecular mechanism of non-self recognition in insect defense system

M. Ochiai
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Molecular phylogenetic study to reveal the origin of the house shrews around the Indian Ocean

S. Ohdachi
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Ecological investigations of endangered Cuban solenodons

S. Ohdachi
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Discrimination and induction of hibernation-tolerant state

Y. Yamaguchi, M. Miura
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Visualization and regulation of various types of cell death during mammalian development
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IZEEE - OUTLINE of RESEARCH

Wby —i, Ar—Y 7l OETAHIEL—F T TH SIS h 5 HIE (Bt +— v 7 &)
I ER R B S B TR E 2B 5 2 b, RIS R R EEE O A 28y b2 IE L L MY
HZEEEBE L. TOEBWIERME L 725 2 &4 Hig L TFEK 16 4 4 H 125 & AR A AT 78 BT O fF 8
Mk CTH 5o BaAR—v 7 B CILEERBILDHEA, XN TERIEOZELTYL, R — v 7 lF ik
DA HEFER B OWREIL, RS KEOMMNZEILE L CZOEENHBICEHNGED TWb, T0 L) 2ZEH)
A AN Z AL RIBT 572010, WEEIEER - FikoEE) - KON FREH % 05 & 3 5 58k i
L=, BNy T I—L =5t r—r 7R TOERR. FREBN. MmsiE. HibHESE L Hwv
7oA m =Y 7RO ZORDHIBORBEAE=5) VDO TE, $72, Y T7E2IILO LT 5 EEW
gAY VU — 2 HEREDTEBY, O 7KEO - OERRGLREBIHSITZE A ETONIZ LD 72 H#
- MR OMFE R HEE L T X 72,

R 29 IR, TNFTRE VY =D E o TEMBL TEFF—Y 7. TEVNE, H2oF vy hP
BORFBEEIC BT % HELFRBM T — & e LT 2 D720 720 AT Y hEEOWI %8 L 72i%
RAAG DAL O IR - WHENEERIC KIS EBOMIE D B L7z dLRTFEFER T — VO SR Y BIGER €
TNDORFE bR > T, MEMBERIZBIT A2 X—) y 7FifpL ARk —y 7l oL 7 & ALRFEWEIERO
B SRR I N ooH 5, SO HEREY IVOREEO—BE L TCT L= -Fh—yrary)—
DT AERHEET D EEDIC. T AV EREBOFRE AR T EIICBIT AEERE LT ED . T - T
R7A A7 O L A PRERZ W L 72315 E B E b DT d, 20 X912, EBILFEIZE MR I
HEATWD, PR 27 FFEE B 1L, RIRFHAIZET O L ENISEHEAE 7' 1 7T & [ S Y AT 4] OFLIHZ
TEZHSTBY, TA= W -FR=V 27— HLF ¥V HPE-N=1) ¥ Tl EERIICE DWW Bt
K= 7 BEEEE Y AT LAOMFICI Y A TE 72, ZO—8E LT, H29EZIZI1X, EHN 10 HEFSET 5
HFEIFZE [ G S AT 2O - < VT 27 — VIksE L e B -] 237212306 B, BBt hk—v 7§
WREgEt >~ & — 2 JLFEFHRS & LTI A7,

Pan-Okhotsk Research Center was established in April, 2004, attached to the Institute of Low Temperature
Science (ILTS) This center was founded to foster development of the environmental research of the Pan-
Okhotsk region by elucidating roles of the region in global climate, as well as by evaluating impacts of the
global change to the region. The Sea of Okhotsk is surrounded by peculiar climatic zones such as a boreal
climate of Siberia and subarctic climate in the North Pacific; the Pan-Okhotsk region is located at a crossroad
of these climatic zones. Recently, the global warming proceeds rapidly in this area, and its influence emerges
as the decrease in the sea-ice coverage and warming of the intermediate layer in the Sea of Okhotsk as
clearly as aerial changes in the terrestrial cryosphere. In order to capture these changes and to elucidate
their mechanisms, we utilize HF and Doppler radars along the coast of the Okhotsk Sea, which can observe
atmospheric and oceanic flelds simultaneously, as well as utilize satellite and in-situ observations in the Pan-
Okhotsk region. We have also developed international research networks with various countries including
Russia.

In the fiscal year 2017, a new view on the material circulation in the North Pacific Ocean was emerging
from analysis of all data collected in Russian seas by collaborating with a Russian institute. We conceived
a project to obtain a better understanding on the effects of freshwater flux from the Kamchatka Peninsula
on the thermohaline/material circulation. High-resolution numerical models have also been developed to
capture the novel view of the material circulation. Further, observations of the iron transport from the
permafrost upstream in the Amur River Basin were commenced, and the activities on the Amur-Okhotsk
consortium were promoted. Ice cores collected from the Greenland Ice Sheet were also analyzed to evaluate
environmental changes of the Northern Hemisphere. International collaborations are essential to proceed these
activities. Further, a new research program “the role of Pacific marginal seas in linking adjacent lands with
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oceans” was launched from 2015 under the Joint Research Division in ILTS, in which we have taken initiative
to elucidate the Pan-Okhotsk land-ocean system that spans Amur-Okhotsk-Kamchatka-Bering regions. In
2017, we launched a collaborative project of “Land-Ocean linkage” in which 10 universities and research
organizations participated.

RERBE AR - CURRENT RESEARCH PROGRAMS
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Studies on the dynamics of the subarctic gyre

H. Mitsudera, H. Nishikawa, T. Nakamura
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Studies on the Bering Slope Current

H. Mitsudera, H. Nishikawa

Bering Slope Currentid. 4127 % & KEEFHH L Cmfb S, BICITRERH 2 HBENTEEST 5, 2 OFHEIE
LS, 7T9AA VA M) =L LFAMILTCnEZE, ZLTT IANBORDMEICL 2D THS I EDHSL
MmErolze T, WMPMEEARAZEX L TEPLOLEIIPITTHILSILTE Y . 1) Bering Slope Current®
THEDBERNTH LI BB ELNER T2,
<FIRHiRE. 28> BRAR—Y ZIEHRIULE Y 2T L4

RABEROERNTR

i =FPhk
Theoretical studies on the Soya Warm Current
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Studies on mechanisms of the ice band formation in marginal ice zones
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Studies on the Brazil/Malvinas Confluence Zone
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Impacts of freshwater flux from the Kamchatka Peninsula on the thermohaline circulation in the North Pacific
H. Mitsudera, T. Shiraiwa, S. Matoba, T. Nakamura, J. Nishioka, H. Nishikawa
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Mixing and biogeochemical processes in the Sea of Okhotsk and the Bering Sea
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Development of quantitative measurement method of trace metals in sea ice
J. Nishioka
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Role of sea ice melt water on phytoplankton growth in the Oyashio region
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