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P hysies (T. Hondoh, Y. Furukawa, A. Kouchi)

Experimental studies on atomistic structures of ice and clathrate hydrates ;
Crystal growth and morphology of snow and ice ; Surface melting and roughening of
ice crystals ; Experimental study on halo formation ; Physical properties of polar ice
cores ; Ices condensed from mixed gases such as H,0, CO, CO, and CH, in the solar

system
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pplied Physics (K. Fujino, K. Horiguchi, Y. Mizuno, T. Kawamura)
Microwave sensing of snow pack and its characteristics ; Paleoclimatic studies
of permafrost and massive ground ice ; Freezing characteristics of water in porous
media ; Deformation mechanisms of polycrystalline ice ; Crystallographic structure

and growth of sea ice
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Meteorology (N. Maeno, H. Narita, K. Nishimura, M. Arakawa)

Structures, mechanical, electrical and other physical properties of ice, snow and
ice /rock mixtures in relation to glaciers, ice sheets and icy satellites (cosmog-
laciology) ; Fluidization of snow dynamics of mixed-phase snow flow in relation to

the mechanism of blowing snow, avalanches, snow-accretion and so on.
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O ceanography (M. Wakatsuchi, K. Ohshima, Y. Fukamachi)
Atmosphere-sea ice-ocean interactions in the Antarctic and the Okhotsk Sea ;
Ocean circulation and eddies in the Okhotsk Sea ; Generation mechanism of polynya

; Linear instability analysis in margiral ice zone.
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S now Damage Science (E. Akitaya, R. Naruse, T. Yamada, T. Shiraiwa,
T. Fukuzawa)
Mechanism of avalanche release (Weak-layer in snow cover, avalanche forecast,
afforestation at avalanche sites); Dynamics of glaciers and ice sheets (Glacier varia-
tions, characteristics of glacial flow, Quaternary glaciation, deduction of paleoclimate
from ice properties)

JEEHIE, 55 & IFEN DN E P ERIBICH L L &, TN NHEEL T

—BED ) LIZRET 2, HEICIZDLWALEOMENSH ). £ ORBGBIREDHFEIZE
RERBLHHBUT EAKEH T HEHERN) DL TIT 2w, EEBENFHOTLIM
HED L, TATAFENGRRT — 72 H EICHEHTFHOMRELIT A > T b, IHEFR
E0fMFRE LT, RE#H TIIEEK L KE TR S oOHE#EES L R EREOM
HAER OIS, EREBHOBEMRRBRFELIT-> T 5,

HHEHCCER IO KT - IKIRIZ, BE» B TENS FEZARHMRAr— iz L ) EE %
BEDBRL Twd, ZOMGEEEDFEKRDIERIZ, £MBREZEBKENEILEFIZREI 0
AT MBI RESCERRICHEL 5 220 . R TIERA L KEROME
FEET D, BEMTIE. BHBD 5 WIZEH L BRI O SR - RFEELLKE - 9K
RN RB L Z MM AR RFEND—D L LT3, £2D7zoHiz, IEKIEL L UK
HOKROZEIHEE. MEVFE. KM, Ka T ORBMEIC & 5 HREDHER L Lizon
T, FSAAE. BRI, ENEBRFICIVAELTIH TS,

MRT—=<

O KHAEKR  ERERRETHONR

B F B8 =i

#H R OBHEAFIEK EE DL - HE T EE

B F fEE Hi

O ESEK RE KA REDHTR

®OMO LW &

B OF HE st

BiEE RHE OBEZ LKoo B IC B 2R

B F oAE FET
Bt B B RIROEE) & B HRE OB SR
B ORD OB AT AKWOKCEFEAINE

B T A% FT EEOKKOMRICET 56F%E



10

F rost Heaving (M. Fukuda, T. Ishizaki, T. Sone)

Frost heaving force ; Coupled heat and moisture transfer during soil freezing ;
Behaviors of unfrozen water in frozen soil ; Mechanical and thermal properties of
frozen soil ; Adfreezing ; Frost heave character of powder materials ; Permafrost
expeditions in Arctic and Antarctic regions.
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S now Hydrology (D. Kobayashi, N. Ishikawa, Y. Kodama, Y. Ishii)

Hydrologic cycle in a snowy drainage basin ; Areal snow accumulation and
ablation ; Areal heat balance in a drainage basin ; Boundary-layer meteorology ;
Snowmelt discharge ; Comparative snow-hydrology
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C ryosphere Climate Physics (K. Takeuchi, T. Endoh)
Study of climate system ; Dynamic structure and microphysical processes of

snow production in snow cloud ; Roles of ocean in climate change ; Effects of glaciers,
ground snow and sea-ice on climate
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F rost Injury in Plants (S. Yoshida, M. Maeshima, T. sato, K. Arakawa)
Biochemical and cell biological studies on cold acclimation of plants. Physio-
logical functions and biosynthesis of tonoplast proton translocating enzymes. Cryomi-
croscopic studies on cellular responses to temperature stress. Phenological and
developmental divergence of pteridophytes life histories in the cold climate.
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Z cology (M .J. Toda, T. Ohgushi, K. Tanno, K. Shimada)
Ecology and biogeography in Drosophilidae ; Ecology in herbivorous insects;
Physiology of cold-hardiness in terrestrial invertebrates
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P hysiology (S. Sagisaka, H. Hanafusa, T. Araki, S. Fujikawa)

Adaptation of cell structure and function to low temperature environment in
higher plants ; Protein hydration and its relation with protein stability in frozen state
: Mechanism and molecular aspects of changes in microbial function responded to a
shift in temperature ; Adaptation of biological cells to freezing stresses.
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B iochemistry (M. Ashida, Y. Hayakawa, C. Katagiri, M. Ochiai)
Defence mechanisms of insects ; Biochemical strategies ensuring the survival of
parasitoids in their hosts ; Molecular mechanism of lipid transport in insects.
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S ea Ice Research Laboratory (M. Aota, K. Shirasawa)

Distribution and drift of pack ice with sea-ice radar network ; Ocean dynamics
in coastal regions ; Air-ice-sea interaction in marginal ice zones ; Measurements of
the atmospheric and oceanic boundary layers and sea-ice features at the Air-Sea-Ice
Observation Tower ; Measurements of the turbulent oceanic boundary layer under
landfast sea ice and in polynya regions ; Sea ice studies off Sakhalin
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@F% 1. Tabata, T. Kawamura, K., Goto, A., Hondoh, T.
f_";“_‘%“ and Mae, S.
A molecular dynamics study on structural stabillity of Int.Conf.Computer Aided R
clathrate hydrate crystals Innovation of New Mate-

rials II
A molecular dynamics simulation was carried out to analyze the structural stabil-
ities of clathrate hydrate crystals.

2 . Furukawa, Y. and Shimada, W.
Three-dimensional pattern formations at growth of ice 10th International Confer- San Diego
dendrites ence on Crystal Growth
Three-dimensional pattern formations of ice dendrites were discussed on the basis
of the result of in-situ observation. It is noted that there are some discrepancies
between the ice dendrite and the universal law of dedritic growth.

3. Furukawa, Y., Ishikawa, I. and Yamamoto, M.
Experimental study for melting transition at interface 10th International Confer- f b
between ice crystal and glass substrate ence on Crystal Growth
A direct evidence for the melting transition at the interface between the ice crystal
and the glass substrate was shown by the method of an ellipsometry.

4 . Furukawa, Y. and Shimada, W
Pattern formation of ice dendrite grown in supercooled Second Japan - Hungary AL
water Joint Seminar on Applied
Electro-magnetics in Mate-
rials and Computational
Technology
Studies of the pattern formation of ice crystal grown from the supercooled water
were reviewed. The effect of the anisotropies of both the surface tension and surface
kinetics for the pattern formation was discussed.

5. Tsukamoto, K., Maruyama, S., Shimizu, K., Onuma,
K., Irisawa, T., Furukawa, Y., Kawasaki, K., Fyjihara,
T. and Yoda, S.
In situ observation of crystal growth from solution in International Symposium on R E
microgravity using a TR-1A rocket Space Technology and Sci-
ence
Results of the in-situ observations of crystal growth in the condition of micro-
gravity using a TR-1A rocket were reported. The effect of marangoni convection for
diffusion field around the crystal was discussed.

6 . Kouchi, A.and Kuroda, T.
Condensation of amorphous and crystalline ices in space 29th International Geologi- b
cal Congress

Conditions for the formation of amorphous material on the surface of single crystal
of the same material by vapor deposition have been investigated theoretically. We
found two conditions to obtain amorphous material : i) vapor flux must be higher than
critical flux, ii)temperature of a substrate must be lower than critical temperature.
Based on the present results and on the previous experimental finding on the amorph-
ization of crystalline ice by UV irradiation, we discuss the evolution of icy grains
from mass loss star through molecular cloud to primordial solar nebula.



7 . Kawamura, T., Ohshima, K., Takizawa, T. and

Ushio, S.
Sea Ice Growth in the Ongul Strait near Syowa Station, International Glaciological =i
Antarctica Symposium

A two-year study was conducted on the growth processes of sea ice in Ongul Strait,
Antarctica. Routine measurements of snow depth and ice thickness were made and sea
-ice cores were collected to assess their structure, temperature and salinity. The snow
depth varied from 0 to about 1 m. In the winter months, the growth rate is higher
in bare-ice regions than in snow-covered regions. However, over the year, the ice
thickness itself is lower in the bare-ice regions than in the snow-covered regions. Sea
ice in the snow-covered regions increased in thickness in spring rather than in winter,
due to the formation of snow-ice and by ice formation related to the melting of snow
cover.

8 . Nishimura, K. and Maeno, N.
Structures of snow cloud regions in the powder snow Int. Symp. on Snow and & L
avalanches. Snow-related Problems
The structure of a snow cloud region in a powder snow avalanche was studied by
direct observations of internal air flow and impact pressures caused by snow balls
contained.

9 . Narita, H., Fukuzawa, T., Maeno, N. and Welin,
Ma.
Simple shear deformation of snow containing a weak | -t Mk
layer.
Snow samples containing a weak layer were artificially formed and studied in a
simple shear deformation. Both brittle frature and ductile deformation were observed
depending on a strain rate. The dividing rate was found to range from 6 to 7x107°> s™.

10. Norem, H. Nishimura, K. and Maeno, N.
Comparing model and full-scale experiments with snow I ot (G
avalanches.
Snow flow characteristics observed in a cold laboratory experiment and in natural
snow avalanches were comparatively analyzed to get a thoretical model describing
the general behaviors of snow avalanches.

11. Nishimura, K., Maeno, N., Sanders, F., Kristensen,
K., Norem, H. and Lied, K.
Observations of the dynamic structure of snow avalan- a k I I
ches.
Two-year snow avalanche experiments were carried out at Ryggfonn, Norway,
and the results obtained were discussed in relation to a theoretical model and labora-
tory evidence.

12. Fukuzawa, T. and Akitaya, E.
Depth hoar crystal growth in the surface layer under high International Glaciological | Lk
temperature gradients. Society.

High temperature gradient (> 100K/m) appears in the surface layer of snow cover
during nigh time when weather is clear. Depth hoar crystal growth is promoted by this
high temperature gradient. The growth rate of depth hoar crystals is one order larger
than the upper limit value reported by previous work.

13. Fukuzawa, T. and Narita, H.
An experimental study on the mechanical behavior of a International Snow Science Breck-
depth hoar layer. Workshop enredge
USA

Mechanical experiments were executed to understand the mechanical behavior of
depth hoar layer with various strain rates between 10-6 to 10-3. The shear strength
of a depth hoar layer was much lower than that of compacted snow layer. The critical

strain rate of brittle - ductile transition was one order smaller.

14. Shiraiwa, T., Ueno, K. and Yamada, T.
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Spatial variation of glacier mass input in the Langtang International Symposium on Kathman-
Valley, Nepal Himalayas. Snow and Glacier du, Nepal
Hydrology

Measurements of air temperature and precipitation at three glacier forefields in the

Langtang Valley have shown a considerable spatial variation of glacier mass input.

There exist a northward decrease of precipitation and an increase of air temperature

due to a northward increase of continentality. This causes a northward decrease of

snow accumulation, and, as a result, a northward rise of the equilibrium line altitude.

It is also noted that the spatial variation is much marked in summer than in winter.

15. Aniya, M., Naruse, R., Shizukuishi, M., Skvarca, P.
and Casassa, G.
Monitering recent glacier variations in the Southern XVIIth Congress of Interna- Washin-
Patagonia Icefield, utilizing remote sensing data. tional Society for Photo gton DC,
grammetry and Remote Sen- USA
sing
Utilizing Landsat digital data (MSS and TM) and aerial photographs, glacier
variations were elucidated from 1945 to 1986 at six major outlet glaciers in the
Southern Patagonia Icefield, southern Andes. Most glaciers showed a general
recession up to about 13 km during the last 40 year period.

16. Fukuda, M.
The Last Glacial Paleoenvironment of Siberia. International Symposium on W
Prehistric Mongoloid Disper-
sal
fesierTuf FOBENEIC 2L HREEEZHITT 22000, BKE (W5H

ERD) LBEORS ) TOHREY . AABL ERKKDEER EEEOITTHETL 72, RiC

ANF Y XX —ERKEIC L. BUR L EBROBNINEE B . 2N TEBOK

AR R KRELHBEEL L EHLMICL T,

17. Takeuchi, K., Hayes, S. and McPhaden, M.
Equatorial Instability Wave in the Western Tropical Western Pacific TOGA Sci- widt, &8
Pacific. entific Symposium
FARFESF B TR S N30 HEENRPOIRE 2 #IT L. ZAVKERLETH 5
ZErERL
18. Satoh, S., Fujiyoshi, Y., Wakahama, G., Shirooka,
R. and Uyeda, H.

Dual Doppler radar observation of convergence band 11th International Confer- Montreal,
cloud. ence on Cloud and Precipita- Cnanda
tion

The three-dimensional kinematic structure of the convergence band cloud was
determined from dual-Doppler radar measurements. The mechanism of concentrated
snowfall in the shear front region was clarified.

19. Tachibana, Y.
A possible cause of the climatic cooking between the International Symposium on R

Cretaceous and Cenozoic periods. Global Change (IGPB)
ERBEDEE | B LR OEILOIED 7 4 — F o3y ZHERIZ DV T, #ERknF 2 iz
m2Fi e EREL 12,
20. Maeshima, M.
Molecular properties of vacuolar H*-PPase and the inte- Ninth International Work- Montery
gral membrane protein. shop on Plant Membrane USA
Biology

R 7' 0 + R 9k 27 7 8 — 05 Tk & BRSNS L OB
KWES v 7 BOFRR & ELFRME L & NS HEE S 15 MBERBRRIC DV TR E,

21. Nyren, P, Nore, B., Sakai-Nore, Y. Baltscheffsky,
M. and Maeshima, Y.
Immunological cross-reactivity between proton pumping Ninth International Con- LR
proteins. gress on Photosynthesis
HHFHWEIEEO 7 0 P O EERC TR X T 7 S~ BAKMEOEC TR T 7 S
—% L CEMEO H-ATPase »7'1 b > F v ¥ A NVERY 722y b & REFHIH
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22. Arakawa, K. Mizuno, K. and Takabe, T.
Immunological studies of betaine aldehyde dehydrogenase G F E

in barley.

KEIZBI B84 »TATE FBARBERORBILFIIHRIC OV TREL 2.

23. Arakawa, K. Mizuno, K. and Takabe, T.
Betaine aldehyde dehydrogenase protein is present in [ E | I It

leaves of both betaine accumulators and nonaccumulators

in various cereal plants.

2 ML AMBL 224 ARMESIC BT BRI A DE LS A T AT e FERAEEE
FEDERR LT L I L _NADEEICDWTREL T,

24. Ohgushi, T.
Within-population variation in demography of a herbivo- International Symposium on Wagenin-
rous lady beetle. Insect-Plant Relationships gen, The
Nether-
lands

25. Ohgushi, T.

I investigated cohort demography within populations of the thistle-feeding lady
beetle Epilachna niponica. Survivorship curves demonstrated that there was a large
demographic variation among different cohorts within the populations. Also, the
among-cohort variation in demography was much larger than among-population
variation in a same year. The major causes of these within-population differences
were seasonal variation in intensity of egg and larval mortalities due to arthropod
predation and host plant deterioration.

Within-population variation in demography of the herbiv- International Congress of Beijing

orous lady beetle.

26. Ohgushi, T.

Entomology China
I investigated cohort demography within populations of the thistle-feeding lady
beetle Epilachna niponica. In particular, I focus on how demography varies from one
cohort to another, by comparing life tables for cohorts produced over a season. Data
are based on mark-recapture experiments for > 9000 adult beetles and life table
statistics over five years at two localities. This study emphasizes that no cohort has
the identical demography with an averaged demography of population.

Demographic variations in different ecological scales in International Symposium on Norwich

the herbivorous lady beetle. Individuals, Populations, UK.

Patterns

I investigated not only averaged demography of each local population but also
cohort demography within a population, by conducting life table analysis for popula-
tions and cohorts. I focus on (1) how demography varies from one cohort to another
over a reproductive season, and (2) the extent and causes of variation in demography
in different ecological scales in terms of locality, year, and cohort. This study
emphasizes that no cohort has identical demography with an averaged demography of
the overall population, and that cohort demography is highly variable within a
population compared to overall demography among different local populations.

27. Shimada, K. and Baust, J. G.
Loss of ice-nucleating activity during puparium forma- Annual Meeting for Society Ithaca
tion in Eurosta solidaginis. of Cryobiology USA

Postdiapausing larvae of Eurosta solidaginis (Diptera, Tephritidae) started to
pupariate within a week of transfer from 5 to 25°C. Their supercooling points de-
creased remarkably from -9 to -23°C during the puparium formation. However, some
larvae transferred to 25°C exhibited supercooling points below -20°C even before they
pupariated. Some ligated abdomens which remained in the larval stage by disconnec-
tion from the ring glands also exhibited low supercooling points after transfer to
25%C. In diapausing larvae, such loss of ice-nucleating activity by warm acclimation
was not observed. Their supercooling points decreased with puparium formation
which was induced by topical application of 20-hydroxyecdysone. Puparium forma-
tion was accompanied by a resistance to inoculative freezing. Four- or five-day
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puparia supercooled to -23C even under moist conditions. From these results and DSC
analysis of larval freezing process, the possibility of the presence of ice nucleators
otehr than frass is discussed.

28. Shimada, K.
Cold-hardiness of some terrestrial arthropods during the Workshop on Comparative 9
austral summer at King George Island. Biological Research of
Fauna and Flora in Conti-
nental Antarctica and Mari-
time Antarctica
The Anterctic oribatid mite Alaskozetes antarcticus was collected from several field
habitats near Great Wall Station (62°13'S, 5858'W) on King George Island during
January and February 1990. The tritonymphs and adults were examined for their
supercooling abillity and survival at subzero temperatures in relation to inoculative
freezing. The active tritonymphs and adults showed a wide range of supercooling
points probably due to their polyphagous feeding activity and humid habitat condi-
tions, with means ranging from -3.8 to -22.4°C. Detrivores were inferior to algivores
in their supercooling ability. The former seemed to be transiently exposed to the
hazard of freezing during the cool Antarctic summer. The resting (premoulting)
tritonymphs exhibited the lowest mean supercooling point of -28.3C. Inoculative
freezing reduced the survival of A. antarcticus. Its effect became conspicuous at
temperatures below -20°C and was serious in the deeply supercooled individuals, such
as resting tritonymphs and algivorous adults. During the active season, spontaneous
freezing probably started from the gut contents seemed to be more fatal than
inoculative freezing for this freeze intolerant species.

29. Fujikawa, S. and Takabe, K.
Freezing-induced ultrastructural changes in cell or- Annual Meeting for Society New York
ganelles in cortical parenchyma cells from freezing toler- of Cryobiology USA.
ant mulberry tree.
The formation of multiplex layers beneath the plasma membranes by freezing stress
to near subzero temperatures was indicated as one important mechanisms for
extremely high freezing tolerance in woody cells.

30. Fujikawa, S., Valdez, C. A. and Kanagawa, H.
Ultrastructural studies of mouse embryos cryopreserved [a] [7 &
by one step vitrification procedure.
New medium and the successful results for cryopreservation of mouse embryos
were indicated.

31. Kuwayama, M., Fujikawa, S.and Hamano, S.
Successful cryopreservation of bovine blastocysts by International Congress on Hague
vitrification : The observation of vitrification by freeze Animal Reproduction Holland
replica technique
The ultrastructural evidences was indicated for successful cryopreservation of
bovine blastocysts by 16 steps vitrification procedure.

32. Hayakawa, Y.
5th International Colloguium on Endocytobiology and Effects of Polydnavirus on TUER
Symbiosis. Larval Development in the
Armyworm
FHEBICL > THFESNALTT 3 P THOHBIEIREI BN AF~OEELHES LS,
ZORRIEFENBFERED LHET T I P VEARICEAIN I FEBOIAE T L L2
LB ER2FERL. ZOTANADPFEERNTRERESR7TF FEFEL T246TH
5L RARAL 72,
33. Katagiri, C., Ito, Y. and Sato, M. S.
Small-angle neutron and X-ray scattering of insect lipo- Neutrons in Biology Hir
phorins.
A simulated three-layer model of the lipophorin was obtained from small-angle X
-ray scattering experiments with the contrast variation method. A small-angle
neutron scattering contrast variation on this lipophorin was also performed. The
scattering profiles were similar to those obtained by X-ray scattering. The radius of



gyration of the particles at infinite contrast was the same as obtained by X-ray
scattering. The further analyses are now in progress.
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7. Furukawa, Y., Ishikawa, I. and Yamamoto, M.
Experimental study for melting transition at interface The Fifth Topical Meeting [G3=%
between ice and glass substrate. on Crystal Growth Mecha-
nism
The physical properties of the transition layer between ice crystal and glass
substrate were discussed on the basis of the results of ellipspmetric measurements.
The property was very close to that of bulk water and the thickness increased as the
temperature approaches the melting point of ice.
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22. Kouchi, A. and Greenberg, J. M.
Interstellar Origin of Biomolecular Chirality. BREMEENO L I F— g

All mechaisms proposed so far for the origin of terrestrial homochirality of
biomolecules are invalid. The optically active molecules have been formed by the
asymmetric photolysis of circularly polarized UV-rays from the neutron star in
molecular cloud. These molecules have been introduced onto primitive prebiotic earth
by the impact with comets.
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24. Kouchi, A., Yamamoto, T., Kozasa, T., Kuroda, T. and
Greenberg, J. M.
Grain Formation Workshop HE
X1v
Heterogeneous condensation of water ice in space is investigated both theoretically

and experimentally. Conditions for the formation of amorphous ice on the surface of
silicate grains are shown:deposition rate should be larger than critical value and
temperature lower than critical value. In primordial solar nebula and stellar atmosher-
e, crystalline ice should be condensed. In molecular cloud, on the other hand, amor-
phous ice may be formed.
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