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Session 6 : Sea-ice and Adélie penguin foraging behavior: comparison between Prydz Bay and
Liitzow-Holm Bay.
WE & (JbX) . @ B3F (B#BF) . ROBERTSON, S., ROBINSON, S.(Antarctic
Division, AUSTRALIA)
i

ME B (X . D B A EZ (MBF) . ROBERTSON, S., ROBINSON,
S.(Antarctic Division, AUSTRALIA)
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We would like to correct like this:

%P118
Poster Session III — Poster Session 1

#P120
Session 6 : Sea-ice and Adélie penguin foraging behavior: comparison between Prydz Bay and
Liitzow-Holm Bay.
WATANUKI, Y .(Hokkaido Univ.), KATO, A.(NIPR)
¥
WATANUK], Y. (Hokkaido Univ.), KATO, A., NAITQ, Y, (NIPR), ROBERTSON, §, and
ROBINSON, S.(Antarctic Division, AUSTRALIA)

*P126

P53; Diving record in rdaion to water temperaure in the harbor porpoise (Phocoena Phocoena) in Funka
Bay, Hokkaido.
OHTANI, S.(Mie Univ.), NAITO, Y.(NIPR), KAWAMURA, A.(Mie Univ.), NISHIWAKI, S,
KAWASAKI, M.(ICR) and KATO, A,
i
Diving behavior of harbor porpoises in Funka Bay, Hokkaido.
QTANI, S.(Mie Univ.), NAITO, Y.(NIPR), KAWAMURA, A.(Mie Univ.), NISHIWAK]I, S.,
KAWASAKI, M.(ICR) and KATO, A.

% Poster Session I. A. Physical /Chemical Environments/ Primary Production (P1-P24) will be held in
Lecture Room (Research Building, 2F).
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SEA ICE DYNAMICS AND ITS RELATION TO BIOLOGICAL PRODUCTION
S. F. Ackley
USA Cold Regions Research and Engineering Laboratory
CRREL-RS, 72 Lyme Rd., Hanover, NH 03755 USA

Fluid dynamic processes related to sea ice contribute directly to biological
processes in several distinctive ways. Initially, biological material is physically
incorporated in growing sea ice covers through scavenging of particulates as ice crystals
are moved through the water column, or by the circulation and pumping of particulate
laden water through loose aggregations of frazil ice, by wind-driven water motion
(Langmuir circulation) or by wave pumping. Within existing ice covers, fluid motion
can also be driven by freezing-induced convection. Convective fluid motion replaces
nutrient depleted waters with nutrient rich seawater, fueling autumn blooms of algae in
second-year ice in the near-surface regions of the ice cover, where sufficient light is
available. Both the timing and the location of this bloom within the ice cover are unlike
the bottom spring blooms of sea ice algae previously observed.

An indirect effect of the ice cover dynamics on the biology is the creation of
surface habitat. Snow loads and pressure ridging provide sufficient loads, in some
regions, to deflect the ice cover below sea level. These flooded regions are the sources of
some of the more abundant sea ice biological communities observed.



P44

ON THE FEEDING BEHAVIOR AND FOOD DETECTION OF THE ANTARCTIC
FISH OPHTHALMOLYCUS CONCOLOR (ZOARCIDAE)

Edith FANTA, Ana A. MEYER & Flavia SANT'ANNA

Universidade Federal do Parana, Departamento de Biclogia Celular.
Caixa Postal 19031. 81531-970 Curitiba,PR. Brazil (fax: +55-41-2662042)

important behavioral actions of fish are all those related to feeding. The
strategies used for food detection, the structures that allow these strategies, the
food selection, and finally the ingestion and acceptance of food, vary within the
species.

The Antarctic Fish Ophthalmalycus concolor (Zoarcidae) occur in the
Admiralty Bay during the summer, between 100 and 500 m depth. 100 individuals
with mean total length 15cm were collected through traps and maintained in tanks at
the Brazlian Antarctic Station Comandante Ferraz, for acclimation, in controlled
environmental conditions. Their behavior was observed round the clock for 10 days,
and their feeding activities described. Some tests were done to detect if the visual
or the chemical senses act mainly for food detection and identification. When the
animais could see the food, but there was no contact with the water in which the
food was kept, no reaction was elicited. On the other hand, when they could not see
the food, but a connection was established between the water in which the food
was kept and the animals, a very rapid reaction was seen and the animals initiated
the sequence of feeding movements, catching the food, with 100% of success.
Responsible for this selection and detection are the olfactory epithelial cells at both
sides of the anterior head, and the great amount of gustatory buds at the lips and
anterior external region, as well as in the pharyngeal region. The eyes on the other
hand, are not well developed, small, with very little and sparse rods and cones.
Alert position was observed, and these worm like fish did bend the body,
maintaining the head in a higher level as the tail. This allowed them to be attentive to
the whole surroundings, probably detecting more the movement than the shape. No
inter or intraspecific aggressiveness was observed. They were not fed by
Notothenia neglecta, as they easily escaped through the gills, if captured. The
higher activity if the cycle was 20 light/4 dark, the highest activity was between 3
and 6 AM, corresponding to the darkness, and the lowest between 6 and 12 AM,
corresponding to the beginning of the light period.

Financial support: CNPg/Proantar; Logistical support: SECIRM/Proantar and the
Staff of the Brazilian Antarctic Station Comandante Ferraz; thanks are due to Dr.
Claude de Broyer that gave us the living fish used in this study.
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Studies of sea ice biota at Syowa Station, Antarctica.
26 #5 - -ITHE X -84 # (B
T.HOSHIAI S. KUDOH and A. TANIMURA

Studies of sea ice biota at Syowa Station provided following three points as their conclusions ; 1.
Blooming of ice algae at the sea ice bottom occurs twice a year, autumn and spring. 2. Biomass of
ice algae at the sea ice bottom was high by the end of May and the spring increase of ice algae
started in August. This seemed to show the importance of ice algae as the primary producer in the
marine Antarctic ecosystems during winter. 3. Nauplii of a copepod, Paralabidocera antarctica
appeared in the sea ice bottom layer in autumn. Nauplii grew feeding on ice algae. Adult of the
copepod shifted into sea water in which phytoplankton had increased in December. Comparative
studies with the results obtained in other localities in the Antarctic and the Arctic are desired to
elucidate generality of the observations made at Syowa.
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ICE ALGAL INVESTIGATIONS: HISTORICAL PERSPECTIVE

Rita A. Horner
School of Oceanography, WB-10
University of Washington
Seattle, WA 98195

Organisms that live in sea ice have been known and studied for more than 150 years.
The earliest studies were done primarily on samples collected during voyages of exploration and
are mainly lists of the species present. In the Arctic, Ehrenberg, in the mid-1800s, provided the
first taxonomic information on ice algae based on samples collected in the Canadian Arctic by
Peter Sutherland. Sutherland, however, described the natural habitat of the organisms found in
sea ice and was apparently the first person to find organisms other than diatoms in the ice. The
best early description of Arctic ice algae is that of Gran (1904), who reported on collections
made by Dr. Blessing during the First Norwegian North Polar Expedition in 1893-96. In fact,
the discovery by Cleve in the 1880s of the same species of ice algae in widely separated parts of
the Arctic helped Nansen formulate his theory on Arctic currents that led to this expedition.

In the Antarctic, Hooker in 1839-43 found that miles of pancake ice was often
"uniformly stained brown from an abundance” of diatoms. Vanhoffen in 1903 described part
of the seasonal cycle of diatoms from the ice. Scott, also in the early 1900s, was surprised by
the large number of diatoms caught in overturned blocks of ice. Investigators in the 1920s and
1930s also found diatoms in the ice, but did not specifically study them, often considering them
as contaminants in their plankton samples. However, based on data collected during the
Discovery II cruises, Hart proposed that ice influenced the growth of phytoplankton and further
suggested that diatom spores from the ice helped maintain the rich Southern Ocean
phytoplankton flora.

Experimental studies on ice algae in both the Arctic and Antarctic began in the 1960s and
continue to the present time. These early investigations (1960s-1970s) were done primarily by
individual investigators, (e.g., Bunt, Hoshiai, Meguro, Fukushima, Whittaker, Apollonio,
Hsiao, Andersen, Alexander, Horner, and others) working primarily at shore-based research
stations and consisted of pioneering studies on primary productivity, biomass, spatial and
temporal distribution, composition, and abundance of the organisms. One of the biggest
problems these investigators had to overcome was how to sample the ice. By the 1980s, there
were better techniques for measuring primary productivity and biomass and more emphasis was
placed on physiological investigations (e.g., Sullivan, Palmisano and co-workers in the
Antarctic, Legendre, Ralph Smith, Cota and co-workers in the Arctic), but often still at shore-
based stations.

Also in the 1980s, large, multi-investigator, often multi-national, cruises on specially
designed ships (ice-breakers or ice-strengthened) began working in polar seas during all
seasons of the year. These cruises covered the Barents, Greenland, Bering, Chukchi, and
Beaufort seas in the Arctic and the Weddell, Ross, and marginal seas in the Antarctic, the most
- recent being the transit of the Arctic Ocean by U.S. and Canadian icebreakers.

Invitations on ice algae would not be complete without mentioning the work on
drifting ice stations. These include the Russian North Pole series and the work by Melnikov
and co-workers and the U.S. stations Alpha and T-3 in the Arctic and the U.S./Russian floe
station in the Weddell Sea.
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SEA ICE DYNAMICS AND PRIMARY PRODUCTION IN THE ARCTIC

Vera Alexander
School of Fisheries and Ocean Sciences
University of Alaska Fairbanks
Fairbanks, Alaska 99775-7220

Sea ice is a primary factor influencing the biological production regimes of arctic
seas. The ice affects all trophic levels, to the extent that the ecosystems appear to have
adapted to the ice and are now highly dependent on it. At the higher trophic levels, some of
the dependencies are very evident. A polar bear hunting ringed seal on the pack ice would
not be found without the ice, as both depend on the ice, as does the prey of the ringed seal.
What is less readily visible is the fact that at the primary level, sea ice is no less important.
The primary production regimes of arctic seas have evolved to take advantage of the ice.
Arguably, this has resulted in a great increase in the productivity of the far northern seas
than would be the case if there were no ice.

Sea ice communities in multi-year ice can develop to include a high algal biomass
and a complex food web, and the higher trophic level animals and birds of the regions
north of 70 to 80 °N are entirely dependent on this system. Further to the south, even in
areas of seasonal sea ice, processes associated with the sea ice influence the biological
regimes in important ways. For example, the biological spring is advanced in the order of
weeks in the presence of sea ice, due to the development of populations of ice algae and
subsequently, as the ice melts, the generation of an early spring bloom. In this way, the
presence of sea ice appears to advance biological spring.

In this presentation, the influence of ice on the primary production regimes of arctic
seas is discussed, with particular emphasis on seasonal sea ice zone. Specific examples
from recent work on the Bering Sea are included.
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Eco-physiological aspects on sea ice algal production.

- On latitudinal differences of available diel light and ice algal
photosynthesis-light reaction-.
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S. KUDOH, Y. SUZUKI and M. TAKAHASHI

Massive concentration of ice algal biomass have been confirmed with two field studies
in Saroma Ko Lagoon (44 oN) and Resolute Passage (74 oN). At both sites, the algae
mostly distributed near the bottom of sea ice which were extremely light shade
environment.  Continuous and temporal measurement of photosynthetically active
radiation (PAR) revealed that magnitude of light penetration into the ice algal habitat was
a little different, but diel fluctuation pattern showed large difference. Ice algae
collected in Saroma Ko lagoon showed low dark respiration rates but a less steep
response in photosynthesis to increases in light within a poor light range.  On the other
hand ice algae in Resolute passage behaved rather high dark respiration rates and steeper
light response within a range of available light magnitude. A model analysis suggested
that both ice algae possessed the ability to achieve large positive net photosynthesis at
their habitat in spite of their different responses to the light. Environmental
adaptability observed in their light-photosynthesis pattern will be discussed with graphical
expressions.



Snow algae on Arctic pack ice floes

R. Gradinger
Institut fr Polar kologie, Wischhofstr. 1-3, Geb. 12, D-24148 Kiel,
F.R. Germany, D. Nmberg, Alfred Wegener Institut fr Polar- und Meeresforschung,

Columbusstr., D-27515 Bremerhaven

Sea ice covers between 7 (summer) and 14 (winter) 106 km?2 of the Arctic Ocean.
Biological investigations demonstrated, that a diverse community lives in the lowermost
decimeters of the ice floes: the so-called bottom community. Main primary producers
are diatoms and autotrophic flagellates. Algae living in the snow on top of the ice floes

were so far not investigated.

During the summer expedition ARK 8/3 with the German icebreaker
FS"Polarstern" we investigated the occurrence of snow algae on 25 stations in the
central Arctic Ocean. Algal concentrations reached densities above 106 cells ml-1 snow.
Highest abundances could even be depicted directly on the ice floes due to a light red
coloration of the snow surface. Investigations using epifluorescence and scanning
electron microsopy showed, that the snow community consisted entirely of
Chlamydomonas nivalis. Distribution and life cycle strategies of C. nivalis are

discussed in detail.



RESISTANCE OF PHYTOPLANKTON COMMUNITIES OF THE BERING AND
CHUKCHEE SEAS TO THE MOST WIDESPREAD ORGANIC POLLUTANTS
AND HEAVY METALS.

T. A. Belevich. Department of Hydrobiology, Biological Faculty,
Moscow State University,
Vorobiovi gori, Moscow 119899, Russia.

M. N. Korsak. Institute of Global Climate and Ecology,
Glebovskaya str. 20b, Moscow, Russia.

The purpose of this work is to study and compare resistance of plankton communities
of two north seas - Bering and Chukchee. The ecotoxicological experiments were
carried out during the IIT Soviet-US expedition on the board of scientific research ship
"Academic Korolev" in 1988. In the experiments heavy metals cadmium and copper,
and organic compounds - benz(a)pyrene and polychlorinated biphenyls, were used as
toxicants. Value of primary production of organic substance served as a criterion of the
compound's toxicity. Critical concentrations (LC50) obtained from diagrams "dose-
effect” was used as the response of the community. According to available data, the
strongest influence on phytoplankton primary production in the Bering and Chukchee
seas was caused by benz(a)pyrene (BP). It is followed by copper (Cu), polychlorinated
biphenyls (PChB), and cadmium (Cd) (ranged on decrease). Average values of LC50
for every station are presented. Basing on obtained data, the present state of the Bering
and Chukchee seas ecosystems concerning influence of chemical pollution on the
phytoplankton is discussed.



MARINE SNOW IN ANTARCTIC COASTAL WATERS

Harvey J. Marchant
Australian Antarctic Division
Channel Highway, Kingston, Tasmania 7050 Australia

Fragile macroscopic aggregates consisting of a matrix of non-living organic material and
inhabited by prokaryotic and eukaryotic microorganisms have been reported from many
areas of the world’s oceans. These aggregates, referred to as marine snow, are sites of
enhanced biological activity. Marine snow particles increase in mass by the aggregation of
living and non-living material and are broken down or lost by various processes including
degradation by constituent organisms, disaggregation, grazing and vertical flux. Several
investigations have been conducted on the vertical flux of particulate organic material in
Antarctic coastal waters based on material collected in sediment traps. Vertical particle flux
in Antarctic waters has been found to be closely coupled with primary production. The
abundance of marine snow in Antarctic coastal waters was investigated by using a video
camera on a remotely operated vehicle in the 1991/92 summer and in the 1993/4 summer,
marine snow was collected by divers and in sediment traps in Kita-no-seto Strait near
Syowa station to investigate the species composition of the constituent organisms and their
concentration compared to that in water samples which lacked marine snow (enrichment
factor). The abundance of marine snow aggregates >2 mm differed widely from <0.1 11 to
>10 1-1. Marine snow collected in mid January 1994 consisted principally of diatoms and
mucilage derived from the sea-ice community while the collections made at the end of that
month contained much colonial Phaeocystis. The enrichment factor of bacteria and
eukaryotic protists varied considerably from around 1 to over 1000. The abundance of
polysaccharide-containing particles remained approximately constant during January and
early February but the size of these particles increased during this time reflecting an increase
in the abundance of large colonies of Phaeocystis. The vertical flux of organic carbon,
determined from the sediment traps, was around 250 mg.m2.day-! in mid January and
increasing to around 500 mg.m-2.day-! at the end of that month. Sedimentation rates of
chlorophyll a were 7 pg.m-2.day-! and 3.5 pg.m-2.day-! at these times. The significance of
marine snow in biogeochemical processes and trophodynamics in Antarctic coastal waters
will be discussed.



THE BIOLOGICAL CO; PUMP IN ICE-COVERED WATERS

L. Legendre
Départment de biologie, Université Laval, Québec, QC G1K 7P4, Canada

The presence of sea ice exerts a major influence on the production of biogenic carbon in polar
waters, and on its export out of the production zone (i.e. the ice matrix and the underlying
upper water column). In the Antarctic Ocean (south of 60°S), it has been estimated that >80% of
the overall primary production is associated with sea ice. The corresponding figure for shelf
areas in the Arctic Ocean (north of 65°N) is ca. 35%, the value for offshore regions remaining
uncertain. High concentrations of algae within the first-year and multi-year ice, and sometimes
at the ice-water interface, often lead to strong sedimentation of intact cells and faecal pellets. In
addition to particulate material sinking out of the euphotic zone, there is also material passed on
to the food web. The fixation and export of biogenic carbon contributes to biologically pump
CO;, from the atmosphere into polar waters. Winter thermohaline convection could contribute,
in some areas, to sequester part of this carbon. It has been recently suggested that return to the
surface of nutrient-rich and CO»-rich deep water, during winter, would not be accompanied by
degassing to the atmosphere, because of the ice cover and active uptake by the ice algae. In ice-
covered waters, several processes thus favour the production and accumulation of biogenic
carbon as well as its export to deep waters and possible sequestration.



TEMPERATURE DEPENDENT VERTICAL FLUX OF ICE ALGAE
IN SAROMA KO LAGOON
Satoru Taguchi

Hokkaido National Fisheries Research Institute

Vertical flux of suspended particulate matter underneath of
sea ice was determined at every 2 hr with the multiple sediment
trap in Saroma ko Lagoon during a period from February 26 to 27,
1993. Vertical flux of chlorophyll a showed the most distinct
diel variability among pheopigments, biogenic silica, particulate
organic carbon and nitrogen determined in the present study. The
vertical flux of chlorophyll a showed multiple peaks which were
induced by temperature increase of sea ice. The temperature
increase of sea ice followed the increase of air temperature. The
electron microscopic determination showed that those multiple
peaks of chlorophyll a flux were consisted of ice algal cells.
Daily vertical flux of chlorophyll a, which was almost 90% of
total pigments, was 4.1 mg m2 d_l, which corresponded to 68% of
the standing stock of ice algae in the bottom 3 cm of ice. Daily
vertical flux of biogenic silica, particulate organic carbon and
nitrogen were 123 mg m~2 d_l, 827 mgC m~2 d_l, and 73.7 mgN m~2
d_l, respectively. These estimates were 2.7, 5.2, and 2.5 times
higher than the standing stock of ice algae in the bottom 3 cm
ice. In another words ice algae was not solely responsible for
the daily vertical flux of those compounds although the sediment
trap was placed at 10 cm below the bottom of sea ice to intend a
direct collection of ice algae. Comparison of biochemical
composition among ice algae, suspended particulate matter, and
particles collected by sediment trap also revealed that the
contribution of ice algae to the vertical flux was relatively
small during night and large during day in Saroma ko Lagoon in
the present study. A horizontal transport of particulate matter

induced by a tidal current might be suggested to be more

important than the vertical flux of ice algae.



INTERRELATIONSHIPS OF LARGE SCALE BIOLOGICAL AND
GEOPHYSICAL FEATURES OF THE SOUTHERN OCEAN AS
OBSERVED FROM SPACE

Comelius W. Sullivan
Graduate Program in Ocean Sciences
University of Southern California
Los Angeles, California

The distribution of remotely sensed ocean color, indicative of
phytoplankton pigments in surface waters, was compared with
geophysical characteristics and dynamics of the Southern Ocean.
These investigations based on satellite data revealed the general
characteristics of the large scale phytoplankton pigment patterns and
suggested some possible physical forcings that may underlie the
observed distributions. An extensive set of in situ pigment data
derived from oceanographic cruises also showed substantially
greater pigment concentrations than values derived from the
standard Coastal Zone Color Scanner (CZCS) algorithm.

The general circumpolar features of enhanced phytoplankton
pigments (> 0.1 mg-m-2) revealed an asymmetric pattern coherent
only with the surface patterns of silicic acid concentration and ocean
circulation. More intense phytoplankton blooms (>1 mg pigment-m-2)
occurred most prominently down current from regions where the
circumpolar flow fields were interrupted by the continental masses.
A strong inverse relationship was observed between water depth
and pigment concentration. Blooms are hypothesized to be sustained
by dissolved trace elements such as iron derived from shelf
sediments and glacial melt.

Satellite derived pigment distributions may be a useful resource to:
guide future field programs, test results of modeling studies that
address the role of the Southern Ocean in the cycle of carbon, and
enable an evaluation of the role of phytoplankton productivity in
ecological, biogeochemical and climatological investigations of the
region.



Sea ice dynamics and its relation to biological production

ACKLEY, S. (Res. and Engineering Lab., U.S.A.)



S ON THE BIOLOGY OF SEA ICE ANIMALS

M. Spindler
Institute for Polar Ecology, University of Kiel,
Wischhofstr. 1-3, Geb. 12, D24148 Kiel, FRG

The sea ice of both hemispheres contains an internal system
of delicate brine channels and pockets which serve as a
habitat for a variety of organisms including plants and
animals. Dominant groups in the sea ice system include
bacteria, diatoms, flagellates, fungi, foraminifers, ciliates,
nematodes, polychaetes, turbellarians, rotifers, copepods, and
various larvae of different taxonomic origin. The large
standing stock of the autotrophic algae in the ice is used by
heterotrophic consumers as an ample food source.

The sea ice habitat is also characterised by low temperatures
and correspondingly high salinities. During winter times,
temperatures as low as -10 °C and salinities as high as 145
psu were recorded in the brine channel system of upper
portions of Antarctic sea ice. The tolerance of sympagic
organisms to increased salinities is remarkable. Algae grow in
salinities of up to 95 psu and also sea ice animals can cope
with high salinities. The foraminifer Neogloboquadrina
pachyderma was subjected to a variety of different salinities.
Formation of new chambers occurs in salinities of up to 58
psu, specimens survive 82 psu for at least a week, and
drastical changes in salinity are tolerated, e.g. direct transfer
from 30 to 60 psu or from 60 to 40 psu. Chamber formation
rates are slightly slower under a higher salinity regime and
the final size of specimens decreases with increasing
salinities. Reproduction was never observed in salinities
above 50 psu which corroberates earlier results that N.
pachyderma does not reproduce within the sea ice system.
Additional data on other sympagic organisms (turbellarians,
copepods) demonstrate, that sea ice organisms are well
adapted to the environmental conditions within the ice.
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Ecology of ice-associated copepods in Antarctica

w1 B (s

A. Tanimura (National Institute of Polar Research)

The lifecycles of the ice-associated copepods, Drescheriella glacialis (Harpacticoida),
Paralabidocera antarctica (Calanoida) and Stephos longipes (Calanoida), in Antarctica were
reviewed. D. glacialis reproduces and develops in ice. P. antarctica reproduces beneath the ice but

overwinters as nauplius stages in the ice. Further development occurs in spring to summer at the

ice-water interface. S. longipes also reproduces beneath the ice and develops to young copepodite

stages (CI and CII) whithin the sea ice, but older stages of CIV and CV migrate to great depths and

overwinter there. It is suggested that their relationship with the ice is different for each species. In

the present Symposium, the ecological significance of these copepods will be discussed.
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CRYOPELAGIC FAUNA: ARCTIC VERSUS ANTARCTIC

| Igor A. Melnikov
P.P. Shirshov Institute of Oceanology, Russian Academy of Sciences
Krasikova 23, 117851 Moscow, Russia

Materials are based on the time-series SCUBA observations which have been carried
out at the North Pole Stations in the Central Arctic Ocean, 1977-1981, and at the Ice
Station Weddell-1 in the western rim of the Weddell Gyre, 1992. In all cases, emphasis
was made on collecting of the sea ice organisms from the bottom ice surface and
vertical plankton catches with Jeddy net in water column from the ice surface till depth
1000 m. It suggests to discuss the similarity and differences in species composition,
small- and large-scale distributions, seasonality and stability of populations, ecological
groups and niches of the cryopelagic fauna within the North and South oceans.

The primary production of the sea ice flora is now believed to be a first trophic level
both in the Arctic and Antarctic marine ecosystems. The consumers of the sea ice flora,
cryopelagic fauna, represents the second trophic level of the food chain and forms a
link in transport of energy from the sea ice flora to sea birds and mammals and to deep-
sea plankton in the open ocean. In the Arctic ocean the dominant species of the
cryopelagic communities are consists mainly of amphipods, but in the Antarctic waters
the most common species of the under ice communities are euphausiids, and mostly E.
superba. During the time continued SCUBA divings there were observed the
distribution features of invertebrate animals and fishes associated with the bottom ice
surface. It was shown that under ice current and bottom sea-ice topography are very
important factors influenced on their feeding, behaviour and distribution within
underlying water column. In the Arctic Ocean the cryopelagic fauna is presented by two
ecological groups: autochthonous and allochthonous populations, but, in contrary, in
the Antarctic Ocean are only dominated by allochthonous populations, mainly, by the
young stage animals like krill and fishes. In winter, in both oceans, the thin sea water
layer contacted with the bottom sea-ice surface is to be a key biotop of the sea ice
ecosystem where biota and environment interact in biogeochemical cycles.
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FABIL L I BE-FBOROEME —
Cold adapted fishes — Antarctic fish biology —
BRUX (RERBUEERKX)

Iwami, T. (Tokyo Kasei Gakuin University.)

The Antarctic fish fauna includes 49 families and more than 270 species and 95 species belong to the
perciform suborder Notothenioidei. The notothenioid fishes are well known as a cold adapted fish by
having antifreeze glycopeptides (AFGPs) and species with AFGPs also have aglomerular nephrons.
Aglomerularism as well as AFGPs are phyletically derived condition and have adaptive significance under

Antarctic environment.

The white blooded fish family, the Channichthyidae, are convinced to be a monophyletic group.
Environmental conditions of habitat of each channichthyid species are considerably similar and some species

lives sympatrically. Ecology and behavior of channichthyid species are also similar to each other.

Based

on above mentioned circumstantial evidences, one of the important process of speciation of the

Channichthyidae is thought to be paedomorphosis.

In some genera of the Channichthyidae, progenetic
character states are found in their osteological features, body size and development of fins.

Furthermore,

the singular character, the lack of hemoglobin, found in all members of this family may also be a result of

heterochrony and adaptation to cold environment.
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Effect of salmon prolactin on plasma osmolality in saffron cod
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wHL R (RRihHT)

M.OGAWA(Grad.Sch.Pol.Sci.,Saitama Univ.), R.MASUI, A.SHIMIZU
(Dept.Reg.Biol.,Fac.Sci.,Saitama Univ.) and M.FUKUCHI(NIPR)

Antifreeze glycoprotein(AFGP) have been found not only in Antarctic

fishes but also in high-latitude cold water fishes.
has been reported to possess AFGP during winter.
saffron cod, the shrunk glomeruli were observed during winter.

In Japan, saffron cod
In our previous study of
This may

be related to the conservation of AFGP for cold water(Kitagawa et al.,'90).

Plasma osmolality was increased during winter than during summer.

The

decreased osmolality was obtained by salmon prolactin(PRL) injection(20pg

/Kg/D X 3).
cantly.
of plasma osmolality and glomerulus

In this treatment, the sizes of glomeruli increased signifi-
The same dose of salmon growth hormone(GH) has no effect for both
. The

same experiments during summer,

PRL and GH have no effect on the plasma osmolality.
GH inhibits the antifreeze protein synthesis in the liver of the winter

flounder(Idler et al.,'89).

The results obtained here reconfirmed the

previous consideration(Ogawa et al.,'93) in which PRL may act on the kidney
and possibly on clearing of AFGP by increasing glomerular filtration.

Lizrwicl] THEY N7 (AFGP)
RERBOERAICES T, JLEEROERK
HOBERAICHEEL TS, ARTIXav
{IZAFGPHHGh, FICHEETHS.
ZOREEIREL, AFGPORIFICHE
LTw3 (Kitagawa et al.,’90). H2lz%
Ridav A OmEENGEWOLRREL,
7y7u39Fy (PRL) &9V EERL

E VY (GH) TR %21EB 7 (Dgava et

al.,’93), SEIZY Y PRLYY»GHT®
OHEAREL, AFGPOERMNELE
BILE,

(5] X HEOI9AI44 PRLEG
H (20pg/Ke/D X 3) %5 L, MRSEEL
Na BB PIEL, BMELBBELERL -,

REEIE MEREE s (Hefraann Roebling,
130R) %, NajBEid (4~ *— % — (Horiba,
N8P ERVWEELE., BHMIET7 VBT
B, EROMBY L ERLBREL .

[#R] ZXoavAIcPRL%#5452,
mBREEREREICHL L, BoXREITHE
BRLUE. —F, GHORETIIMEBEER
URHKECREREZERASAE M- 2. X,
PRL, GHZ bNaDBRFICHHEL TWE.
BOaTA~OPRLE:GHO#EETIZ, @
BIGEF LRI rhIFr L& T iz A
chianor,

[(F8] XIRIEVWMEIZEEIL, Nais
BIZR K E2EIE 2L, Na2 Do Wi 1
FTUDREIZEBZBDOTIERLS, AFGP®D
FEICIZ2BDLEx3y, BICIZAFGP
DEBRBLEEL LS. ALALTIXGCHYIEER
TOREYVNT (AFP) O%EARES
52T, HOAFPOMENFHI AT
% (Idler et al.,’89), L»L, PRLIZ®
BEEANMS L, RERELILREIE, AFGP
AEAHLELT, BEDAFGPOMEI-HS
LTWB et 2 BRBLE.



MARINE MAMMALS AND ICE COVER IN RUSSIAN ARCTIC.

STANISLAYV E. BELIKOV, All-Russian research Institute for Nature
Conservation, Znamenskoe-Sadki, Moscow 113628, Russia.

ANDREI N. BOLTUNOYV, All-Russian research Institute for Nature
Conservation, Znamenskoe-Sadki, Moscow 113628, Russia.

YURI A. GORBUNOV, Arctic and Antarctic Research Institute, ?, St.
Petersburg, Russia.

The report presents analysis of ice cover influence on distribution, density and
migrations of marine mammals inhabiting the Russian Arctic: walrus, ringed seal,
bearded seal, white whale, bowhead whale, gray whale, polar bear. Data used in the

analysis were obtaned as result of long-term observations of marine mammals
during ice patrol activity, activity of drifting stations "Severni Polus" and during some
special research programs. Resent data on polar bear satellite radiotracking are also
involved in this analysis.

The most important areas of marine mammals reproduction, feeding and molting
as well as migration routs are determined.

High density of marine mammals in the Russian Arctic observed in Franz-Josef
Land region, in regions of Novaya Zemlya and Wrangel Island, and in southern portion
of the Chukchi Sea. Lower density of the animals observed in the region of Severnaya
Zemlya archipelago, and along northwestern and northeastern coast of the Taymir
peninsula. Life in the rest of the Russian Arctic is fairly poor.

Characteristics of ice cover in areas with aggregation of different marine mammal
species may be different. Anyway, complex of the characteristics in the areas should
support abundance and availability of prey.

Presently, there are plans of industrial exploitation of the Arctic shelf and
commercial use of the Northern Sea Route. Possible scenarios of negative effect on the
mammals caused by realization of these plans are discussed. A complex of measures
for supporting ecological balance in the region is proposed. Especial attention is paid to
organizing protected marine areas.
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Sea-ice and Adélie penguin foraging behavior:comparison
between Prydz Bay and Liitzow-Holm Bay

HREEZ JLREFE) « MEEMAT. NEESE R |
GoN—htyU S poEYYY (XF—XPFYTEBE)

Y.Watanuki(Hokkaido Univ.), A.Kato,Y.Naito(Natl.Inst.Polar Res.),
G. Robertson, S.Robinson(Australian Antarctic Division)

Adélie penguins are the most abundant seabirds feeding mainly krill in Antarctic sea-ice area.
Effects of sea-ice on their foraging behavior, therefore, have received much attention. We
compared their foraging ecology during chick rearing season between Ltitzow-Holm Bay (Hukuro
Cove colony) where fast sea-ice remainds throughout summer and Prydz Bay (Magnetic I. colony)
where sea-ice breaks out in early summer. Adelie penguins dived deeper (23m) but with shorter
duration (62sec) at Magnetic I. than they did at Hukuro Cove (10m and 104sec). Dive duration was
dependent on dive depth at both colonies but the intercept was greater for Hukuro Cove. They
made longer foraging trips (57hr), visited ashore less often (0.34/day) with greater meal (527g)
at Magnetic |. than thay did at Hukuro Cove (11hr, 0.79/day and 267g, respectively).

TFY—=RUF L BEKBICENWTAFT I 2HETEI2EENRREAETH 5,
HOKBRBEOEBIIONSORABARBICKEREELZRIITEEZEL oM. 2D O X %R
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HIRE LD S B, A ZEMM O EEKICEOLNS Y 2 VARV ABOSE IO =_— &
EURRHEKERETE Y v VEDOR I ZF v 7 Ba0—lBY 3 E#HBOT T —R
vEFUOBRBERBE R LI,

TFY—RUEFVRIT IR F v 7ETIIIn=—%E O (1 0kmBl k) &
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BREEDING ON SEA-ICE: THE BREEDING AND FORAGING CONSTRAINTS
OF THE EMPEROR PENGUIN (Aptenodytes forsteri)

Yvon Le Maho* Centre d'Ecologie et Physiologie Energétiques,
Centre National de la Recherche Scientifique. Strasbourg, France.

Emperor penguins breed during the antarctic winter, usually on sea-ice.
Their colonies are accordingly established in areas where the sea-ice is well
anchored, that is generally between islands and the antarctic continent. This
means also that the colonies may be far from the open sea, e.g. up to 200 km or
even more. Based on satellite pictures of sea-ice, it has been shown that emperor
penguin colonies are not located far from winter polynias. Still, by the satellite
tracking of emperor penguins equipped of Toyocom PTTs, we found that birds
breeding in Pointe Geologie Archipelago (Adelie land) walk over 130-150 km of
sea-ice before reaching polynias. For the males after their long 4 month winter
fast, if they do not find cracks into sea ice, this means about 12 more days of
fasting during these treks to the polynias.

Other studies based on satellite tracking indicate that during the summer,
i.e. when there is no more fast ice, emperor penguins forage at much greater
distances: at up to 700 km from their colony. Similarly, king penguins, the
closest relatives of emperor penguins, which forage in waters free of sea-ice, go
as far as 1000~-1500 km from their colony. That winter sea-ice is such a major
limiting factor in the foraging range of emperor penguins may be attributed to
their high cost of walking at a low speed (about 1.4 km/h). Based on
measurements on emperor penguins walking on a treadmill, the metabolic rate for
walking at 1.4 km/h at the departure from the colony is indeed 3-fold the actual
resting metabolic rate. An unusual distance of fast ice between the colony and
polynias may then explain why some years almost all the birds of a colony may fail
in breeding. Over the last 30 years, such a general failure occured twice in the
Pointe Geologie colony: in 1972 and 1994.

Another constraint due to the winter sea-ice is that it only lasts for about
9 months, which is too short considering the time it would need to raise a chick
up to the size of an adult emperor penguin. For comparison, it takes more than
one year for a king penguin, despite its size is less than half that of an emperor
penguin, toraise a chick. This explains why, based on their body mass, fledgling
emperor penguins are miniature adults.

However, breeding on sea-ice has also key advantages. Emperor penguins,
as I have observed, are unable to use islands with rocks as breeding sites, due
to their unability to move among these rocks, where they may break beak or leg.
The flat surface of sea-ice is in contrast ideal for enabling them to huddle
together, a decisive factor in the ability of the males to cope with their long
winter fast. Without huddling, a male emperor penguin reaches its departure
body mass after only about two months instead of four.

Thus, despite major constraints, establishing colonies on sea-ice appears
the only way that emperor penguins may usually live and breed during the severe
antarctic winter.

* Present address: Biological Research Group, National Institute of Polar
Research, Itabashi~ku, Tokyo.
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Dr. M. Boiter,
Inst. f. Polartkologie, Kiel

Abstact for

XVII Symposium on Polar Biology, Tokyo, 7.-9.12.1994

"Interactions between bacterial and algal communities in Antarctic soils.”

Studies on communities of heterorotrophic and phototrophic communities were
carried out in different environments of Antarctic soils in areas of the
Maritime Antarctic (Arctowski Station, King George Island) and East Antarctica
(Casey Station). The approach for these studies were mainly epifluorescence
microscopy but also different physiological and biochemical methods (CO -
evolution, ATP-determinations).

Results of these studies showed different patterns of the total microbial
community which could be related to soil types and plant cover. Plants were
highly colonized by phototrophs and bacterial communities, highest numbers
and biovolumes were found on mosses and higher plants whereas liches
showed ontly few ongrowing cells. Plants were mainly colonized by
assembladges of algae (dominated by diatoms) whereas soil showed higher
contributions of cyanobacteria.

Relationships between biovoiumes of phototrophs and heterotrophs also
showed clear horizontal stratifications of these groups of organisms. Size
classifications of the bacterial communities indicated different bacterial
communities in soils and on plants by their trend of larger cells in
environments with high amounts of phototrophic organisms.

These data are discussed with respect to microbial activity in these
environments, their nutritional state and further parameters of organic and
inorganic matter as well as physical constraints.



TAXONOMY AND ECOLOGY OF SNOW ALGAE

Shuji OHTANI
Department of Biology, Faculty of Education, Shimane University.
Matsue, Japan 690,

Colored snow caused by fresh water algae is common phenome-

non in Antarctic and alpine regions of the world. In Antarctic,
colonies of snow algae were observed on the surface of snow banks
during austral summer when snow is quickly melting. Most of

dominant species of snow algae are members of Chlorophyceae.
Although c¢yanobacteria are dominant in ponds, lakes, mosses and
soils, they are scarce on snow.

Color of snow is depending on pigments of dominant species.
Common <colors and dominant species in Antarctic are red by
Chlamydomonas, green by Klebsormidium, brown by Chlgromonas and

gray by Mesotaenium. When dominant species are members of Volvo-
cales, most of cells are zygospores or resting spores.
Distribution of snow algae 1is restricted by physical and
chemical conditions of snow such as snow temperature, light
intensity, nutrients, pH and conductivity etc. At open snow
field without vegetation in Antarctic, light intensity and snow
temperature may be the same level at a certain site. Therefore
nutrients is one of important factors determining distribution of
snow algae. Many snow algae have been reported from near seabird
nests and penguin rookeries. Snow depth is also influence on the
nutrient level of snow. When snow is shallow, nutrients level is
higher than deep snow, and nutrients might be supplied from not
only melt snow but also ground. On the other hand, nutrients are
not supplied from ground at deep snow. Because of difference of
nutrient level, dominant species of shallow and deep snow were
different from each other in King George Island. Red snows
caursed by Chlamydomonas tended to occur on deep granulated snow
where nutrient level were low, while, green snows caused by
Klebsormidium were on shallow sherbet snow where nutrient level

were high.



S
INVERTEBRATE SURVIVAL IN POLAR ENVIRONMENTS

William Block
British Antarctic Survey, Natural Environment Research Council, High Cross,
Madingley Road, Cambridge CB3 OET, U.K.

Antarctic terrestrial invertebrates inhabit extreme environments especially
in terms of temperature and moisture. They have adopted a combination
of strategies to survive the stresses of cold and drought. The micro-
arthropods (Acari and Collembola) contain some of the most successful
species especially in the maritime Antarctic. The main environmental
constraints on such species include low temperatures, freeze-thaw events,
desiccation with wet-dry cycles, snow cover ( or lack of), seasonal light
changes and increased uv-B in certain habitats. These result in a short
active season with variable food supply for most micro-arthropods, but low
interspecific competition. Micro-arthropod activity is influenced both by
snow cover and low temperature, their metabolism responds rapidly to
small temperature increments, overwintering is by both adultand
immature stages which possess extensive supercooling abilities, aided by
antifreezes, to avoid freezing. A common collembolan Cryptopygus
antarcticus shows seasonal changes in water balance related to
environmental conditions, whilst oribatid mites such as Alaskozetes
antarcticus are more resistant to physical stresses. Antarctic Collembola
have the ability to respond more rapidly to changes in environmental
conditions than the Acari, and their high dispersal rate enables them to be
early colonists in new habitats. It is suggested that such species are pre-
adapted for optimising their performance during climate warming in the
Antarctic, provided food resources are adequate.
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Animal communities of the glacier

HEEIR GURLERZBEAE)

Shiro Kohshima (Tokyo Institute of Technology)

The glacier, moving body of snow and ice, has long been believed to be an
almost nonbiological world because of its cold, severe environment. It hasbeen
believed to host only temporary animal communities based on wind-blown

organic matter.

However, persistent biotic communities with cold-tolerant

animals and microorganisms specialized to the glacier environment were
recently discovered in Himalayan and Patagonian glaciers. This paper reviews
their lives and discusses some important characteristics of glacier community.
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Vegetation at the deglaciated terrain in
Spitsbergen Island: Overview
THHEH RS = (Rt
H. Kanda (NIPR)

The vegetation of the glacier foreland was investigated by phytosociological method
in the East Bregger Glacier near Ny-Alesund, Spitsbergen Island, according to the
vegetation map compiled by Bratbakk (1976). The areas studied are 1) bare terrain,
2) Saxifraga dominated area, 3) Dryas dominated area and 4) wetland. The percentage
of the vegetation cover increased with increasing distance from the margin of the
glacier. However, the number of species occured on moraine was not a few compared
vith the other rich vegetation areas. It may be caused by geomorphological diversity
of moraine environments.

To know the vegetation pattern of the glacier foreland is effective for assessing
influences by a climate change. Therefore, three sites including above vegetation at
the moraine of the Bregger Glacier were set and fenced in 100 nf in order to avoid
the damage by reindeers. In each sites data logging of the microclimate factors are
performed and vegetational change of the vascular pioneer plants, mosses and lichens
are monitored during three years. In addition to the three sites, small areas to
study the reproduction of two species of Carex and to assess the influences by
climate change vere set in Dryas vegetation and in the lateral moraine, respectively.

The simple chamber for green house effect (2 x 2m) are set in the latter site and
some environmental factors are measured in and out the chamber. The study sites are
also. managed over three years.
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ADAPTATION IN PLANTS EXEMPLIFIED BY TRANSPLANTATION
STUDIES AT TWO LATITUDES

F. E. Wielgolaski and E. Espolin Fohuson

Division of Botany, Department of Biology,
The Faculty of Mathematics and Natural Sciences, University of Oslo,
P.O.Box 1045, Blindern, N-0316 Oslo, Norway.

Transplantation studies between Spitsbergen (78°55'N) and the Dovre mountains in
southern Norway (62°14'N, ca. 1100 m a.s.l.) are carried out on three species (Carex
rupestris, Luzula confusa and Polygonum viviparum), naturally growing in both
ecosystems. Growth of the first two species is also studied at various temperatures and day
Iengths in a phytotron.

As expected the two populations of all three species are genetically adapted to the climatic
environment they normally grow in. At Spitsbergen the Dovre plants continue to grow
much longer than the native plants. At Dovre the leaves of the Spitsbergen plants start to die
in August, while the native Dovre plants stay green much longer, the two monocotyledones
partly through the whole winter. Also in the phytotron the monocotyledones from
Spitsbergen ended their growth at low temperature significantly earlier than the plants from
Dovre both in short and long days, while the difference was small when grown at somewhat
higher phytotron temperatures. The plants from Spitsbergen were generally larger than the
plants from Dovre during the phytotron experiment, independent of the growing temperature
and the light conditions. However, when grown in the field at Spitsbergen, plants from
Dovre, particularly of Luzula confusa, showed stronger new green growth than the native
plants from Spitsbergen. At Spitsbergen plants of Polygonum viviparum from Dovre were
taller than those from Spitsbergen. The Dovre population have more vertical, but
significantly narrower leaves than the arctic population.

The functional adaptations to growth in low temperatures and in different light climates are
discussed.
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Size-fractionated primary productivity at the surface in the

northern North Pacific and the Bering Sea in winter

XFEBEXFEFREETFE—VU ¥
BAW (FE¥KE)

Pl

5
VS
# o
W
=
o
Bes
wie
g
B
"
b3
#

- REEBEAM (REKM)
K.Nagasawa(NRIFSF),

K.Mito(NRIFSF) and M.Nanba(Kagawa Univ.)

AKFEB— (R#EKE)

A.Shiomoto(NRIFSF),

The
in the 2-
(about
2-10u m,

a
were several times higher

h=*) and >10u m
The <24 m,

and the subarctic region of
.a” !

35 and 14% of total primary

on average in the subtropical region,

(1-3.34 gC 1 gChl

h™') fractions in all regions.

the transition domain,
the North Pacific and in the Bering Sea in winter 1992-1993.

mean values of primary productivity per unit chlorophyll

respectively,
whereas the fractions did for 30-40% on average in other regions.

.a !

Size-fractionated primary productivity was measured in the sub-

10um fraction (3-6u gC xgChl.a"' h~*')

than those in the <2um

21 8C ugChl
and >10um fractions accounted for 51,

tropical region,
productivity,

ped ~ppPE. ewpd
14 — )
AR 7ﬁnumL1 hm
ORe D|WRI_ T =%
WU OFNo, -
BN _ :
b »ﬁmuuﬁ.e. = @

EE 8RR, -— o -

BEN EMO LTSS RS
L LANRHET o TN RY

Kv 23y ©

BroLgh#le I P InwmmT
© i Yo 0 MmN
ST 2 £ e
R KKV g, o EBIAEXHED

ﬁ@_éxgmww
ENCRNS ., "
em3I. _£3

%

o~ EeI ST 0f e e 30N

u/\

BLEFERP o, B NoeXUXY o IBING

3

ERRRA S EaT Iovrr ITEY L 743
FUBS AHP vV AdBVH HH

BES . dHVIHEQ UMY
KEEeo#He B ,DHE
NHOR I HIVNEQIEERY
i) PO S MW
WERYEQCQOWURSRQE W
R ., QAc#RE QVUKRER

BEXVENONBLOEINKY EILVA
HIUHRKTBFOILLERBEYNOLEOD S £
WOENRP B LIS Do BMIBLN |
el L EAHEb e LS XmE L NS LD HOE N
L ERRY O UERSHBEREY
NI LIBVHOOWI Y NEHKENKKESBRE YN
SNDABRHULSCANB ANNKESRNERS TKBLN
DORONUBEQIVE LoBE IRER
HEJRVBOSHHENLI I 6
SRRV RESU PR RY D

XE_ Ve,

N

KK~ T2M
hosizx L.,
W hoki®oE

>10
> /= (#21gC w«gChl.

B b

oS Wi
~EIuge
LT W%
o RORE
.C«C _ﬁl ]

& .
IRBETH o

Tdlse .8

wloeRet N8
23w RX
LU O e

Q| coREWIP 'y ZVHIPS

atman GF/F

EonEr» S,

D EX-1308

PS54 —2HAWTHE

10-200) u m@
EAEKRKD =,
bir

NaHCO0,(9%atom%

R LpAl W L Wm

SHENAS LOEHEN o

EHEAFHEOH A R IZHE

Iy R
Mo ENES VK
EOHR OB IE I, S
HOPBMI¥Ll VUNKEKS | T HRH O

TReRNEC o~



szavvxwvy-:>7174a»kmaw65&T®§H$E

Primary production of phytoplankton during the white night
in Kings—fjold, Svalbard, Norway

WOofER (KKK - #%k) -0E B (KBEX-EHEE) -ITH R (BHHK)
Y.YAMAGUCHI (TOKYO UNIV. FISH.), 0.MATSUDA (HIROSHIMA UNIV.) and S.KUDOH (NIPR)

Photosynthetic activity of phytoplankton and primary production were
measured using the 13—C stable isotope method in Kongs—fijold, Svalbard
during early summer of 1993. Daily (24 hours) rates of primary production
in the fine— and the cloud days were calculated to be 119.2 and 87.0 mgC/m 2 /day,

respectively.
white night period.

[RLHIK] REyYRAVY VYEBHERODa
YT A7 4 3NFIE, 7856'N bOEREIR
SBETBLHE, EBRABRATER TR
THI ML, B2UAHLEL S,
4@, RABAZ AL FEBICMETS
Z—FNRY - SRUVENEMBICHEEL, &
PMTizd-> =HKH (1993458 ~68)
ORW TS VI P VOXARIEE L XNRE
BXUKMRELRY, REREROMELT
IBLE/, chooHEBEL LI, A
FIURKTOEBEEICIDVWTETOAR
ERBILMHEHREOTCHET B,

% Bl HBISUIFrCORARE
i RE 13 KRERMMKE (Satoh et al,
1985) X A\, EHMEAORBITHEL oK
BMETHREEZHALTIF-o ko XAREYD
BREHBIS A /EMALICHREL A~ LI-COR
#% L1-1000 XBRFHMEBICX D BRPE
Lo aVvZ7R2-74anFoRBFHEELT
SRYMEVICHRBEL~ St. 1 ( 78°56°N,
12°02°'E ) B0 T, TaE—-MENrGER
EHELTY, BTS2 v OBRER, X
TR BROWMELLLOBMELHEBL 2, BM
5lUBMoXREERI, ThooHEBY
bEiz27 0o 7 A ABITE>THEL .

Thirty seven percents of these production were done during the

(&R -EZ8%] EXBECIOVXARHEDOXR
WMELh, HBEEDICI 24 BREEICEH
rREah, BLAREBESEVEETLHA
BAZEXED 20 BEOHMHNEZL .
XARBRITIT, PIBRTREBEE ED S
h, fiAMic 25-40 § BEOCRXTTRX
XAREEFTHBONL, 100 XTFTTOHE
B2, BAXXAREBEDON 62 % THo I,
RO 7saNVNFEBT3WH TS5 V2
FHRERBRIELIEL, JouvT s rall
ErREELLBA, 0548/l LTTH-
7o St. 1L KBWVTIE, SO0 n MEHLICH
KRBh@gash, HUZXR 1% T%
EERBERETHE, CORBOLERRWY
400 ERBoht,.

ooz 4 rEiICEIDHBEINAL SL.L T
FAHAREERIZMEAFICZ 119.2 ngC/
n?/day, BXHIZ 87.0 ngC/n2/day T& -
oo MAXBEBERLYZERL TRAEMIC 12
S oBEEREL, COMORRERE
BRERDLEER WX -BXThrrbo?,
H4&E@ko 63 % HEMIC, 37 % ¥AET
TiTbhTvwaLtitHEEh i, BREOCERN
HoMkBicik, AR To4LEMBEELGN
PRELTWBLEEZONS,
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Tempolal changes of micro algal and bacterial assemblages in and under the
sea-ice of Saroma Ko lagoon.

ZHEE (R ARREERE) | TS (i) . BHeE (B
M. Yasuda (Grad. Univ. Advanced Studies), S.Kudoh(NIPR), M.Fukuchi (NIPR)

Abstract: In order to know material flow from ice algal production through microbial community,
data of Chl. # concentration and bacterial abundance and frequency of dividing-divided cells
(FDDC) were obtained with chemical and physical environmental data in Saroma ko lagoon during
ice covered period. Water input from surrounding rivers induced clear low salinity boundary at

the upper water column,
bottom and upper water column.
were well correlated to those of nutrients,

many complex physical, chemical and biological processes.

and it seemed to transport large amount of nutrients into the sea ice
Vertical distribution of patterns of micro algae and bacteria
however, the observed similarity was consisted by

Simultaneous increase of bacterial

FDDC and C/N ratio suggested high bacterial activity sometimes occurred during this period.

IUHIZ . EESEOEWEREBIBICBNT, K
HEBEEETHDETA ATV —EEEICIFET
2B LTEETHD . KHRIHAIERICEEERE
EYBEOKETCOBEE, £, KTOKRIIS52 28
LA, AR EOWEREATERT 20,
wkicEbh=a<viicsanT, KE, KR, 857,
FBEZOFERIBEOFE(LEChl. s B, NOFYTH
8 - SEBOBRERNR,

HEE Ha . JHEEA R—Y 2ERROSKEYT O
il (JbRR44° BRI )BT, 1994828230
~3A14BDBKERIC, BENEEREKE L UMK
REREL , FRREEE - (LR AT - 2. 8
AES LS HHIEENT=AE 6~T7. 5mODifgK i
B3, 1 2HEE K LK OSER 2 SRR -
FEHREAIT - 12,

BHOBFRACL. s BETKRL, £ N\oF
V78 E, K- EKEEE DAP 1 3Bk TUURL ,
EETHNCAMEE AW REBIC L D B -1, 20D
SRS BV TAERT B L UEEORI A SRIET
B3azkizkh FDDC ( frequency of dividing
-divided cells) K&, IBICBIFIDINIFYTD
FEEREONELRAT: .

#ERosCEER . Yol oBEIES oM,
BHARS 2~15emDIHE & 36~60emE DRI ED
nTWEH, JAI0BLIEOXRE10~20cmi3 Bk
ot HKOBEXIIKEOERIC L gL, /=,
WK THOTERICRBROTESY, K[EOEX,
T3 REKEESEE L T, KB, EREIE
F%#L THESR LIRSS AL T =25, 1R
DHZALVRRIEBIS 0k, £, &
I, Indk D HIEBWBIZ10~28L WD IEFOHENBHTE
FELUH, R30S OP8LIE, 20Tl
FRRSNEDDRIEAEAR 2 3 BE X Tl
BoT&=, chbld, SRR, Yo ifikE

TIZIXEIZEDEN DS DPTKDTEASH D , IS
3FOEHSHEL, KRB SED L {RESDKHIEA
BOIED LRI,

HKROREBEEL, Ka7 TR TEL =08, B
BEEKD_EERC L EEHEBO DA SN . POLLL
SN ORBERIRBICEZ ML, KTFHRD
ZEREEBRRL TWBEHC, KTEOBEHSHEM
THREMBRONZ. KPOPLIIEE TERETH
HE&H Y ORI OAKRB TEBERE -1,

ZNSOFEREICHL , BEEETHIERL
HKTERICR DEREICHML 20~T2ug Chl. #1),
Z ORISR SRR L AR EE L T
DHERICHEIL . RERL TV BEIRCEA L Tz,
RO 6.24~7.81TH Y, ZDBFROEY
BERIIERICHEL TWB 7 A AT —BBEL T
W eHERahiz, ¥z, BEAIEKFTLREES
<, IKFEROAZEE I - 1-HARNCSEE 2218 (5 ~
18ug Chl. /1) ZIRT 2 & A5, FOMEIMIIT A A7
W=k & O BEEL 1= = L OFEA B FIT TV
LOEEZHND ., POCIRKFTEVMEERL (6580~
2978 ugl/l) , 2D MITEEE—HL T\, £/,
KPTIIRBIILEIZED - 7= (400~1200 ugC/1) A5,
FODMEHTUDEEE —BL Chied oz,

N5 ) PEREPKETII TERICR LS (3~6X
10%cells/ml) BEEAD R & —FL TW =48, KTk
BB RILINIRBICZ D - 12 B DD {(6~10 X
105cells/ml) BEEOMR L 13— L Tz -1z, F
1=, N7 5 ) 7 ORISR KR CEEEIC A E o fz.
Jkep - Akday 12, FDDCME (10~22%) ¥ N7 5V 78
DOFATIIH T O EHRII L o728, C/NELEFDDCD
EEO I EEOERSHA SN i, 22 TD
N2 T T ORI ERE LB RIREM AR L T
AV
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Ecological studies of marine bacgerioplankton in the
high arctic Kongs Fjord, Ny-Alesund (NORWAY)
- Quantitative relationships between algae and protozoans during sea ice melting
in early summer 1994 -

THEE (R AEERS) . TEXR (BT , EHDLE R
M.Yasuda {(Grad. Univ. Advanced Studies), S.Kudoh(NIPR), M.Fukuchi (NIPR)

Abstract:

Quantitative changes of planktonic algae, bacteria agd protists associated with sea

ice melting were investigated in high arctic Kongs Fjord, Ny-Alesund ( NORWAY ) during early
summer of 1994. Chl. 2 showed high values only during sea ice melting (1 - 2.5ug Chl. /1) then

decreased to <0.5ug Chl. &/1.

with Chl. # during ice melting,
biomass in open sea period.
during these periods.

This might be caused by heavy predation pressure by nano-heterotrophs,
rather densely ( >3mgC/m® ) in the water column.

BUSIC:  BEEEC B 2R B ORN
ONAERT 2 £ T, BIER(LORLE L VEDKER
DIKICEODEYDIE LB T 52 L IZEETH
% . BBFEIITONZRUKER» SBUKEIC i -d0E
BRI BT 5HEET, kbhoNs T 7EEEOHEHE
PEEREEICAEKEL THWD I EBSRBX N,

S, XSIFELVAIRAEBA180, ItEEHRICE
WTERKER SRKER 2R CRISKIZIC T T, R -
{LFRIREOE L & BB, S VEYRMEDRE
EIEIC OV CRRE AT - 12
MR B WY r—DAC Yy YRLFVEDT
VI AT 4 AN RICERAESERG,  1994F5H268
~6H22BMM, SEHNCEEBKAIREL , BB
HEDR - (CEERR AT - 12,

W72 2 b oBFERIICh]. s BETERLE.
NOT)TBIUHBERENR S ) 7500 b oiRE
BIIDAP I SEC LD UIEL , ZEHSEEMES
AW L > TRDz. 2, NTF ) 7O
EEDZEALI3 frequency of dividing-divided cells
(FODC) & DIEEL 7=,

ERISUCER . BEBINCBWT, Chl.ald,
RUKETBICIZFTE T 1~2.5ug Chl. /1B - 1248,
AK%130.5ug Chl. F1ILIFEBBE LIAU THRD
-7,

IND TV T ORI TE KRS TFDDC 30%UA L&
<, Bkiir ok Tiizi—iciy, oh
AEEINEER AR VIET L DIk, 20, EEO
BOERELICHEEDS T, N2 7Y 7ORGERIRLEH
T 10%cells/mlBT, BibAb4z< , FODCIEDZE LY
DFEELHBIIRSNL» - 1=, BUKHADFIICOZE L,

Frequency of dividing-divided cells (FDDC) of bacteria changed
but FDDC correlated with heterotrophic nanoplankton carbon
This suggested that nutrition source for bacterial growth changed
Bacterial abundance, however, did not show any correlation with FDDC.

which was obseved

2Chl. a BOBTLE 3L TW=33, BkigldTL 5
BB ) v N OIFERICERSH -T2,
zhonkid, No7) PHERICHNFEBED
BiERgEL Tind,

HEEREN S TS50 b oo, B
SEITKERIC 1T T3X102cel Is/m A F &b - 1243,
Blokik, RELEBZPOLSENL, XRBTES
10.9%x10%cells/mliZiEL 1= . —F, {EFENS/
T30 by OREEYRIIEKICRIKRIIC L8
HHFNT 3mgC/m3Ll DY —2 &R 2 LS, BXK
HCRUKERC I ARIDEBRBN S/ TS50 2 h o
ESLTWREBRbNS,

RBEREBMNT ) TS50 OB RIREDROE
DPPAIEIMIChL. 2 RN T THOE—2 L —FL
TWize UL, BOKIBITHEE - =S EED
SEELE (B CHEEL. 9X10%cel ls/ml , HEWER
7. 1mgC/m3) BRI, /N2 73 PEUIEICIERIC A
o712 (2x10%ells/mLIT) . 2hHDZ Lid, R
KBNS ) TS U M AC KB TY PORARER
BLTED, FIICENI T PROBILS— L2
BREOD—E HEZIOND,
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David L. Garrison, Institute of Marine Sciences, University of California, Santa Cruz, CA
95064, USA

SURVIVAL AND ACTIVITY OF THE ICE BIOTA DURING THE AUSTRAL WINTER

Helge A. Thomsen, Institut for Sporeplanter, University of Copenhagen, Oster
Farimagsgade 2D, DK-1353, Copenhagen K, Denmark

The composition and dynamics of sea ice assemblages in the pack ice regions are still
poorly known because most comprehensive studies have been recent and spatial, and
temporal coverage are sparse. Pack ice in the Southern Ocean ranges from approximately
55° to 75°, so that organisms occupying this habitat may be exposed to a wide range of
atmospheric temperatures and solar radiation during the course of the annual cycle. Low
temperatures and high in situ salinities within the microhabitat of the ice are expected to
have a profound effect on production processes and on the survival of organisms living in
the surface layers and throughout ice floes.

During recent studies aboard POLARSTERN in the late austral autumn, we found air
temperatures usually below -5°C and sometimes reached below -20°C. In situ
temperatures measured within ice floes reached as low as -10°C with corresponding
salinities reaching greater than 150 °/oo. During the April-May period, photosynthetic
available radiation (PAR) ranged from 5 to >60 uMoles m™ sec! (24 hour average). Low
temperature-high salinity simulated in siru production measurements at ambient surface
irradiance levels indicated significant uptake of 14 °C at temperatures of -12 °C with
corresponding salinities of 158 °/oo, although these rates were lower than those measured at
similar light levels in the deck board incubator but at -1.5 °C. Individual ice algal species
were viable and metabolically active as indicated by fluorescent vital staining techniques.
Live and active heterotrophs were also present and observed. These observations indicate
community production and organism survival even at seasonal extremes of the
environmental fluctuations within the microenvironment of pack ice floes.

This research was supported by a grant (OPP 91-17794) from the U.S. National Science
Foundation, Office of Polar Programs to D.L. Garrison



THE EFFECT OF ULTRAVIOLET-B IRRADIATION ON THE
GROWTH RATE AND DMS RELEASE OF ANTARCTIC ICE
ALGE PHAEOCYSTIS ANTARCTICA

Yang Heful, M. Bauman2, L. Riegger, and G. O. Kirst3

Second Institute of Oceanography, SOA, Hangzhou, 310012, P.R. China

2. Alfred-Wegener-Institute of Polar and Marine Research, 27515 Bremerhaven,
Postfoch 12016, Germany.

3. University of Bremen, FB2, Meeresbotanik, 28334 Bremen, Postfach 330440,

" Germany.

[am—y

The effect of UV radiation on the growth rate and DMS content of Phseocystis
antarctica was determined. The data show that the growth rate of Phaeocystis
antarctica are variable and are strongly depend on the UV wavebands between UV-B
and UV-A (>310nm — >370nm). The short waveband of UV-B irradiation inhibited
. to growth of Phaeocystis antarctica, while UV-A waveband is likely to increase
growth rate. The short wavebands of UV-A is likely to favour accumulation of
DMSP, while long wavebands of UV-B and UV-A (370nm) came a release of DMSP
from Phaeocystis antartica. The rate of DMS release was increased with increase
UV-B irradiation. It is assumed that UV-B radiation may result in more damage of
the cell membrane which cause DMSP leak and degradation. It is likely significant
that the masses of DMS in polar water which released from phytoplankton could be
effected by UV irradiation from stratospheric ozone depletion.
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Phytoplankton assemblages in the Antarctic Peninsula Area

Kopczynska, E. E. (Polish Academy of Sciences, POLAND)
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A SEASONAL STUDY OF COASTAL MARINE

BACTERIA IN ADMIRALTY BAY (ANTARCTICA)

Stuart P. Donachie,
Department of Antarctic Biology,
Polish Academy of Sciences,
UL Ustrzycka 10,

02-141 Warsaw, Poland

Bacterial numbers at standard depths in Admiralty Bay, King
George Island, were determined from April 1990 to January
1991. Neither CFU (Colony Forming Units on nutrient media,
ca. 10° dm™), nor total bacteria (AODC - Acridine Orange Direct
Count, ca. 107 dm™) numbers varied significantly over a 400 m
water column; temporal variation was low, but means and ranges
decreased with depth. Significantly more CFU were isolated
from 100 and 200 m after incubation at 15 °C than 1 °C (p <
0.05). Mean cell volume in the upper 100 m (0.228 um?) ranged
from 0.088 um? (July) to 0.45 um> (January); mean cell biomass
was 50.63 fg C cell’! (wet wt.). Bacterial carbon in the same
water column (mean 3.415 pg dm™) ranged widely (August -
0.338 pg dm™; January - 37.321 pg dm™). Low values for these
parameters during winter underline the importance of inshore
bacteriological studies at this time.
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Seasonal changes in sea ice algae in the coastal fast ice near
Zhongshan Station, Antarctica

Chen Bo He Jianfeng (Polar Research Institute of China, Shanghai 200129)
Zhu Genhai (Second Institute of Oceanography, SOA, Hangzhou 310012)

Seasonal changes in coastal sea ice algal biomass and community structure
were the major components of Chinese sea ice program, which were conducted at
Zhongshan Station, Antarctica from April to December, 1992. This program was
to understand the ecological features of the fast ice flora and community around
Zhongshan Station.

From sea ice formation to November, The sea ice thickness kept up an in-
crease and reached the maximum of 160—174 cm in the end of November. There
were autumn and spring blooms of ice algal community and two distinct peaks of
biomass were observed. The autumn bloom occured in late April and the spring
bloom arose in late November. The autumn peak of biomass was 88. 3 mg/m?® and
the spring peak was high to 60 mg/m®. While in the dark July, sea ice biomass
came down to 1 mg/m’. Chlorophyll a concentration of the 3 cm colored bottom
ice in the mid— November was high to 2810. 4 mg/m’.

The autumn blooming community was dominanted by Amphiprora kjellmanii,
Nitzschia barkleyi, N. lecointei and N. cylindrus. During the spring bloom, Am-
phiprora kjellmanii became the most dominant population. Beside it, Nitzschia
barkleyi, N. lecointei, N. stellata, Berkeleya rutilans, Pinnularia quadralarea,
Pleurosigma elongatum had high abundance. The bottom ice algal community was
the most active component and it had the highest cell number and chlorophyll a
concentration in most months. Nutrient data showed that the development of bot-
tom ice community was not limited by nutrient replenishment.
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Occurrence of dissolved protein molecules in the Antarctic Ocean

HE E—B. &# HE. &I

B (R&HFERT)

E.TANOUE, M.ISHII and T.MIDORIKAWA (Meteorological Res.Inst.)

Dissolved organic matter (DOM) in seawater plays a major role in oceanic biogeochemical
processes. Although dissolved combined amino acids (DCAA), after hydorlysis of
macromolecules, represent the largest identified fraction of DOM, both the chemical forms and the
sources of DCAA in seawater are unknown. We report here the direct evidence for the occurrence
of protein molecules in dissolved phase in the Antarctic waters on the basis of the results obtained
by Sodium Dodecyl Sulfate-Polyacrylamide Gel Electrophoresis (SDS-PAGE). Despite of more
than thousands of proteins were possible source of dissolved proteins, a relatively limited number
of proteins (less than 30) was visualized on the gel as major bands. These proteins were
distributed over a wide range of molecular masses from 14.3 to 66 kDa as separated by the
electrophoretogram, and also in non-separated fractions of molecular-mass >66 kDa and <14.3

kDa.

LD ¥ U378, EAEBYhT, B
HENIRIEELRHRTL VWA S, EBEEICL-
THERRB IR S NI/ YOI, V0B
BARELREEZEDOLbOEELLNL, —F. #
KPIZHFETHEBHO9 9 %L EIZ, BEEICR
BEHTE, WhOLBEFERY TH L, BEEH
WMOKE;Z, EBEEYPOEEEBYREEEZLS
T3, FORGHRZEFERLABICOVTIIR
{hhoTnin,

EPizroTERSNLY Y32 BiL, 50
BREYETCEFEALBIT LTV DLEEFESL
b, BE, BHEFBYEAIETNITI /B
PEHET L, COXILTI B, [EERT3
JB] L [N BE] L LTEEBINT
B, EMICEIBANOBHEARESD ) bRLKE
LZEETHD TS, LLEMWS, £y o8
JEOT I BRI, Bk borBRTiIE, HE
DREGHEII RV, 18- T, BHEEEEY 2K
SRUTHROALT I VBOREI L., FORIEIC
DWTOEREH L & IR E2505, —H,
BHERESY URZEIZOWTIE, SEREOEROR
HELRTIE, ¥ VWO RGFFE08E. 20OHE
RHE LIRS0 5w, KR T, £k
AR L BERARY L ORICH2HHOX Y v S
PEOLILRENE LT, BEEREEKT LY
BHEY N IEEDFLURLTHREBL, 20BE

FHLPIITBEI L2 RAT,

MELHE JARE3 4 REBHIE. LoeEHEc
BWTHREERD O EEEIC\ 72 5 KEEKOES
BB%EITo7. BON/-GEFFRBHKRAE (85
L) BEERFELL, kol AkEHZ2E6—-L. &
20LEL7, yr¥crivA70—8Y A
TAIZK DR EAEIT, BICERET VT2
LNy Ty —IZ X WBEL TV, BEES VN0 H
AR 237, HiBmERconT, TCcALHE
(NPURAPAL S - § 3 - SIAN

Y NI BIE, BLLTH T2y bELE:
#., SDS-RYT7ZYNT I FFYVESRKEEIC L
D, TFRICIHWVHEEICGE L. “LROY o3
BNV FEBREICLYBRE LS,

R OREEESSEBEBICW AL REEKIC
BYT, BREFLAREETIZOWT Y U2 B
Hahiz, BEEYOEHELERTIEHIE, &
FRY VS JEORBE LTTREEDH L5 V3
BEoBBILBIOIZL EHEENE, L2L, XK
HRTHOLERE [BBX£0.1p gLl THRIES
NBY NI ENYFIR, BBXZ30UTT, &
FEE. 1 F-1 0FOBBENIICHHm Lz,

HBIRCEEOHEIZ L b b ¥, REMOKE
B3, BAATBY., FEREE,SEBHEICNS
REHAKIIBNT, EBMRE IR EED Y v 3
ZEPEREWICHFELTVWSE X)) TH 5,
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Seasonal variability in downward particulate flux under the Antarctic fast ice

TrAE CABER) , EEER (FBHEX) , MEREZ (ABEX) ,
BAE R , BHH (R

H. Sasaki (Ishinomaki Senshu Univ.), N. Sato (ISU), H. Oguma (ISU),
A. Tanimura (NIPR), ¥. Fukuchi (NIPR)

The seasonal variability in downward flux of particles under the fast ice and
related oceanographic parameters were studied at a station near the Syowa,
Antarctica, from April 1993 to January 1994. The particulate pigment flux below
the ice varied in accodance with the abundance of ice algae and phytoplankton
(pigment density) that generally increased with light intensity penetrating
through the ice.

19934 4 A » 5 1994 1 H ¥ T 7o o7 4 VBROHE) L,
O MM (JARE34), B HE f1 X MEFEHREOBS LVESEBE LD
ELOEBEXREDESE (St.K, %k hTwad P ahnisd sk
E#H2n) T, BEH1IBDo HNWBEBFE (0-30u B2 @) &, X
HETHBEREAEZNT O L k. fEER (KEDSS0cnd B 4 i)
Bk THBRAEFET I KT EHERE EhEgT s L, 4, 5 AMIT B L
B AK#EROWMWM SV FUR TRV, 8 AULBRBKPTPENIE
FE, #WXKTFTA##E (10n,17n, 320) Mir@EMET 5 LBNTFFOEFE

8

]

5
H

OHN FHBEBRLENELSHFEH X, 54 A FMbF v TRBTF
THh5 hoirilvweiaoR MPics@ - -BALILILDEW
k&L TBBBT B E KFBRHIC RPN, ToOREEHEM
FLWwTR, 48»07THZETTOHR BXKPE RUKBEARNMEY S I
BEHRBORRTIEBEHITY L, S P VRBOEBHII B L EHRIGL
S HUK, XEoMmicxtiELT T35, BN FEIKBELT =E
BricmeEy, ZTOoOBHFROD FERREERE FABRZEZXE HNTF
BRAIR12HDERKIEED & h k. MRoBBEHET, HBHEEN
B AUBOBRARK (2BFHo0 FOEBEIEBERRODVLWTHET 5.
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Light Response of Ice algal Assemblages in Lagoon Saroma— Ko, Hokkaido, Japan

s -
(RAKX)

BT=¢#E -
(RAKXK)

O fE R
(RKX)

H.Satoh, (Tokyo University of Fisheries), K.Kusaka(TUF) and Y.Yamaguchi(TUF)

Ice algal assemblages grown at the bottom ice show shade adaptation. In the case of
disappearance of ice, the decrease of ice algal assemblages results because of photoinhibi—
tion. This phenomenon suggests that ice algae influence by an amount of solar radiation. By
exposure of two different solar radiation, solar radiation of excluded UV— radiation (only
PAR) and included UV- radiation (PAR+UV), the changes of chlorophyll a concentration
and photosynthetic rate of ice algae was investigated. In the time couse of chlorophyll a, the
concentration rapidly decreased during the exposure four hours. The photosynthetic act—
ivity of ice algal assemblages was also obviously inhibitory under PAR+UV.

BEOE - RPICHWKOTHTHMET 571
ATV, ERE - BB FTTRET 3,
AFH ookt AROBBRIEL
& T 5 (Hoshiai and Fukuchi, 1981;
Satoh et al., 1989% ¥ ), WX IHAMEL -
BOXARIURT CHHHBEEIhE LIRS
aohTHW3, HIRTR, Yo<HOBEXKTH
SERLARBICOVWT, EREHNTOREE
B o, MEXOHEFHORBRIZOLWTHEL
oo AT, WK HELERORBEREL
HRXRTFTCTA ATV -2 BH&¥, /oo
T4 NaDBRBRHICLIEDE L EXERE
iz oWTREL &,

HBLHE BB ELT1990443A6H%
FHMEOKTHOEAEEHB{Mb., BRDA
BRAKTKREBRUTERICH . T4 AT
N —DEBII. ARBRTTEAXEREL
o ERBMKE. BRMBXCEBO 2R
b, 2007 4 aBROMERT- /o F i
ABBEOHVEMIZOWT, 6BROXME
TUCHRICIY RERTFELWEL 1. AR
WVEZBRALERZABIZOVTHHEL =0

Fh, BBOXARFYBRMRRIK LA
L 7-LI-COR# 3 LI-1000 X BTFiHic & b g
HEL 0
NREEBE HOETARATAVY—DRHD Y
vo7 4 )va¥EIR 162 mg/n® H b, 1200 #E
07 sTTOHRETIRBHL 2. BEERICHEN
BEITABICED L. 4BHIEIZIZ1/10010k
ko —H. XBTREHRXDTULUTOHR
HTREAELBRPIBD U 20D
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Specific growth rate of ice algae and daily particulate flux as estimated from copepod feeding in
ice-corvered Resolute Passage, Arctic Canada.
ARER B GERAEKA) - B TEH bk
H. HATTROI (Hokkaido Tokai Univ.) and H. SAITO (Hokkaido Natl. Fish. Res. Inst.)

Specific growth rate of ice algae and daily particulate flux were estimated from ingestion rate of
copepods, light intensity and water temperature. Observations for the estimation were carried out
in Resolute Passage during 16-17 May 1992. Ice thickness at was about 2 m. Following data were
used to estimate the specific growth rate and flux; water temperature was -1.7 °C, 1.5 m irradiance
as the mean depth of 0-3 m was 0.483 uE m?sec”, chlorophyll a concentration in 0-3 m layer from
the under-surface of the ice was 0.1 mg m”and daily ingestion of Pseudocalanus spp. in 0-3 m was
104 pg pig. m’day’. Pseudocalanus was dominant accounting for 92% of the copepod
assemblage. Estimated specific growth rates phytoplankton in the water were 0.0037, 0.007 and
0.014 d"' when ambiant irradiance of 0.483 pE m”sec” and 100, 50 and 25 RE m’sec’ of the
half-saturation constants of plankton were used in Michaelis-Menten equation. Then, daily flux of
ice algae from the bottom-ice was calculated as 308-311 pg pig. m’d’. When ice algal standing
crop was 100 mg Chl. a m?, specific growth rate of ice algae was estimated as 0.27 d' by using
the daily flux.
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Dynamics of phytoplankton under the Antarctic fast ice in summer

ANEER (ZEX) - B (ithdh)

T. ODATE (Mie Univ.) and M. FUKUCHI (N.L.P.R.)

Temporal changes in phytoplankton abundance under the Antarctic fast ice were investigated at three
sites near the Syowa Station from January 5 to February 6, 1992. One was located in the western part of
the Ongul Strait (Station A), the other two were in the Kita-no-ura Cove (Stations B and C). During the
period prominent blooms were observed at both areas. Chlorophyll @ abundance within the 5-30 m water
column rapidly increased from January 12 to 17 and reached the maximum of 226 mg/m” at Station A. On
the other hand the increase was more gradual at Stations B and C than at Station A. The maximum
abundances occurred on January 21-23 at Stations B and C, and were corresponded to 65 and 53% of the
maximum at Station A, respectively. Incubation experiments revealed that chlorophyll specific growth
rates were higher at Station A (0.114-0.147/d) than at Station B (0.089-0.090/d). The difference seems to

result in the variability of phytoplankton abundances observed in two areas.
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Culture of phyllopbhora antarctica , Antarctica red seaweed

RE IEX

M. OHNO ( Usa Marine Biological Institute, Kochi University)

An Antarctica seaweed, Phyllopbhora antarctica was collected beneath sea

ice of the coast of Bast Ongul I[standin in January, 1985. These materials
were cultured at a controlled incubator (5 °C, 20uE/m®) 9 years. Their
materials werekept under the dark condition of 5 °C for 3 years, have
recovered healthy after the normal condition. The optimum temperature
salinity for growth of the fronds was less than 15 °C, 10-35. The new

fronds appeared from the margin of older thalli, but the repro-ductive

organ did not appear during the culture period.
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The ultrastructure and phylogeny of Mantoniella antarctica
(Prasinophyceae), from the Antarctic sea

Pl B GUEX - &%) . A Efd (RYUDNSFTH/OQT-BERF) .
HE B GEK-£¥W)

Takeshi Nakayama (Univ. of Tsukuba), Masanobu Kawachi (Marin Biotechnology Inst.),
Isao Inouye (Univ. of Tsukuba)

We established the culture of Mantoniella antarctica (Mamiellales, Prasinophyceae) from the antarctic
sea water. The Prasinophyceae is thought to be most primitive green algal group. So analysis of the
phylogeny and evolution of morphological characters in the Prasinophyceae is very important to
understand the phylogeny of the green plants. For the analyses of the phylogenetic relationships in
the Mamiellales, we investigated the ultrastructural character, especially the disposition of the major
organelles and the flagellar apparatus of M. anfarctica. We compared these characters with that of
other members of the Mamiellales and other prasinophycean algae (Pferosperma). This phylogenetic
analyses suggested that Mantoniella and Micromonas were sister groups and Mamiella diverged first
in the Mamiellales. For the verification this phylogenetic hypothesis, we determined complete
sequences of small subunit ribosomal RNA gene (18SrDNA) and analyzed phylogenetic relationships
of the Mamiellales. These analyses strongly supported monophyly of the Mamiellales and the
phylogenetic hypothesis of the Mamiellales suggested from the ultrastructural characters. These

Tesults also suggested that some characters degenerated in the Mamiellales.
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Taxonomy and ultrastructure of two species of cryptomonads from Antarctica

EREEME (EapTPIRRWHRR) , AMES CBENAMXTH/ AO—8RM) ,
#FL B CREXRZEVHER)

M. ERATA (National Institute of Bioscience and Human-Technology), M. KAWACHI (Marine
Biotechnology Institute Co., Ltd.) and I. INOUYE (Institute of Biological Sciences,
University of Tsukuba)

Two species of cryptomonads (Class Cryptophyceae), Cryptomonas cryophila and
Rhodomonas sp., were isolated from a seawater sample from Kita-no-Seto, Antarctica,
and were examined using electron microscopy. Crypfomonas cryophila had cellular
structure in accordance with that shown in its original description (Taylor & Lee 1971).
The nucleomorph, which had not been recognized before, was located between the
chloroplast and the nucleus. Rhodomonas sp. had some characteristics which were not

found in other members of this genus.

Since the combination of these features was

unique throughout the Cryptophyceae, this alga should be considered as a new species of

a new genus.
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Taxonomy and phylogeny of a new species of chrysophyte from Antarctica

Wi Ef BESAAFT ) ad—BRRF) ,
2% K# (A¥EX) ,

h Bl (RBEK) ,

HE B (AEKX)

M. KAWACHI (Marine Biotechnology Institute), T. NAKAYAMA (Univ. Tsukuba),
D. HONDA (Univ. Tsukuba), I. INOUYE (Univ. Tsukuba)

A new species of Chrysophyceae is described based on observations of cultured

material isolated from sea-water samples collected from Antarctica.

In light and

scanning electron microscopy, this species has two distinctive characters; 1) the
cells are flat-shape with a shallow cavity in the middle area, 2) both the long
and short flagella are inserted near the edge of the cavity and extend along the

cell surface towards the swimming direction.

Ultrastructural features of the

cells indicate the close affinity between this species and chrysophytes living in

fresh-water.

Moreover, in molecular phylogenetic trees of 18SrDNA, this species

also made a cluster with fresh-water chrysophytes.
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Isolation and Microbial Characterization of Psychrophilic and Barophilic Deep-Sea Bacteria.

igsiLiERR, MHFR TR, KHEE—
("RAEKPFERERR, CELBIKEREMENFE)

Tokuki Sakiyamal, Hidetoshi Matsui!, Won-Jae Lee2, Kouichi Ohwada!

(}Ocean Research Institute, University of Tokyo; ZDepartment of Microbiology, National Fisheries
University of Pusan, Korea)

High hydrostatic pressure, total darkness, low and constant temperature (>29C), and poor
nutrients are the well known conditional aspects of the general deep-sea environment. Since
microorganisms are the almost only type of life forms which can be retrieved to laboratory condition
alive, isolation and characterization of microbes would provide many useful information of deep-sea
life. To study microbiological activities under extreme conditions, we have isolated several strains of
barophilic (pressure-loving) bacteria from the Pacific Ocean including Japan Trench, and
psychrophilic (cold-loving) bacteria from coastal Otsuchi Bay. The growth patterns of these strains
using modified PTG system (incubation system with temperature and pressure gradients) and some
other results will be discussed.
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Seasonal fluctuation of heterotrophic microflagellates
in the coast near Syowa Station, Antarctica

sRxs (WEXE, B, %)

E. TAKAHASHI (Dept. of Biol., Yamagata Univ.)

Heterotrophic microflagellates recorded from the fast-ice covered coastal
area north of East Ongul Island are Paraphysomonas 4 species and Choanoflagel-
lates 13 taxa. They occurred in sea water throughout the year and in brine of
sea ice sometimes. P. antarctica, one of them, is distributed to 35m deep of
the sea at St.3 from August to January and also to 600m deep at St.5 in Sep-
tember with max. 300-350 cells/ml respectively, and it occurs dominantly from
July to November. The occurrence and vertical distribution of these micro-
flagellates are apparently relevant to those of bacteria and organic debris..
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Distribution of the planktonic foraminifer Neogloboquadrina pachyderma
in sea ice of the eastern part of L.{itzow-Holm Bay, Antarctica

BTEERRIEK) - BEBHERARBERA) - TERF(FEX)
L3 (T - R ERILK)
A. IGARASHI (Tohoku Univ.), H. NUMANAMI (Tokyo Kasei Gakuin Univ.),
Y. TSUCHIYA (Univ. Tsukuba), M. FUKUCHI (NIPR) and T. SAITO (Tohoku Univ.)

Annual and perennial sea ice cores, collected regularly during a year from four fixed stations in the eastern part of Litzow-
Holm Bay, were investigated fo study characters of vertical distribution and abundance of planktonic foraminifers within them.
At Station A-5, situated about 3km east of Syowa Station, foraminifers of the species Neogloboquadrina pachyderma with
protoplasm are present mainly within sections between 20 and 40cm from the top of cores, At Station A-2, located near Syowa
Station, they are restricted maximally to the lowermost 50cm sections of cores. At Station D, located about 20km west of East
Ongul Island, they are distributed maximally within sections between 210 and 244cm from the top of cores. Considering the
positions of foraminiferal yield sections and the time of freezing of the sea ice, main time of foraminiferal incorporation may
be maximally from the middle of April to the middle of May, that is, from austral late autumn to early winter.

HWEABRSLBEOEKD H L OFEEB L & Neogloboquadrina pachyderma (Ehrenberg) OEEHIL, Lipps and
Krebs (1974)ICL VBB BRRA LMD THE SN, LIiE, Weddell BTOSpindler and Dieckmann (1986,
Dieckmann et al. (199 OBKRL, BESBAKTOEL LR TERICEBLTOASI SEBEOMICL, Bk
FPOBRAESEHELLTRBEBA L TVSOTHENNEOEZETRRLE., UL, CALGHETOY Y
1%, 1StationlZDETEOATHY, ZOLLEBOBKBEADAYRLOBRIHNCE EE->TNS,

JARE-33(H£B)TIH, MESKBEYOREMEDO-BELT, Yavs  HRLABREOREKRICBENT, @
BN < OVERKICTES(Station A-5), BU < SEHKIC2EH(Station A-2, C), BEREHOEH20kMDE
FMKICTRA(Station D)E R, EHNCEEOBAEREEBmBIEZERL, 10emEs o aryILii8Ens
FREENLEBGHER /. 5, RoseBengal 2B VERE L YERROEEELHT TR,

FEOESR, Station A-5TF, 92H6R13H~12B25BIERLAH 1220705 611ELD, 1EICDE]~
30BEOZRMHE AN, pachydermaplBH Lz, ChoBBOBRELTICERREAFEL, KEORMIZHEEH<
2HEBLTIATORLENSZEF20~40omCSHHBEL N, Station A-27C1E, 92638248 ~93% 18208
CERUERHI8HOO705617405, 1HICDE1~39BRORENAELLE. BREAE BG4I, KEHEY
EHMULESASEDOO7OBTE~10ecmA LD TERL, UBAZRXKBEOELARZNETOITO, BATHLE
TE~0cmMLEH LT, Station DTIE, 92E5B21B~12B20BICRRLAHAED AT NG, 1EICDE2
~7TBAROEBAELL, REREZH OEGL, KEOBMICBELR24E2BLTa70BIE,S210~244cmiz
SEHBRSN. Station CTIE, BRLARHI18ADITOSS, SENSTBET DHBRLEDHTH /.

ElE& Y, N. pachydermald@kp~A VAL (E3BRYAENS B, 4B58~58%8, DEVUBEERD
BU~VIREBESH, [EMEORELZERTS. UL, BESELTSEKOBHEY, WeddelBObD-LIZR
BHE, BRBEBRALTUSHRELAVCE0E, BRIIABBOSKTTIEREL TOZOAEESE.
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Figs. Maps of the east coast of Litzow-Holm Bay showing sampling sites and their water depths.
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Benthic fossil foraminiferal assemblages in marine sediments
in the eastern part of L{itzow-Holm Bay, Antarctica

ATREXEEKX) - BREMERRBERKX) - TEREE(ARKX)
FRRHE(BEREK) - EHICE (EHhER) - Wl %IE(RIEK)

A. IGARASHI (Tohoku Univ.), H. NUMANAMI (Tokyo Kasei Gakuin Univ.), Y. TSUCHIYA (Univ. Tsukuba),
N. HARADA (Nagoya Univ.), M. FUKUCHI (NIPR) and T. SAITO (Tohoku Univ)

Benthic fossil foraminiferal assemblages in sediments of sea floor and raised beach deposits on outcrops in the eastern part
of Litzow-Holm Bay, Antarctica have been now investigated in order to reconstruct paleoceanographic changes after 38,000
years B. P. In raised beach deposits of which ages are fallen between about 33,000 and 38,000 years B. P, Cassidulinoides
porrectus, Ehrenbergina glabra, Cibicides, and Elphidium are dominant in general. On the contrary, Globocassidulina biora
dominates wholly in the deposits whose ages are fallen between 3,100 and 7,800 years B. P. In sea floor sediments of which
ages are seem to be less than 18,000 years B. P., benthic foraminifera consist mainly of arenaceous ones, whose individual
number and number of species tend to increase from the bottom of cores to upward.

FlEOO0pen Seal BT HEFA RILA L BAREMBORARICHEARS &, BFEAREREHKIROBEMNE
BYRELUARBIORE FORISERMAMRICSENIEAREAICELTIE, RENBBICASH
BN EHH>THARBIEDEN. TD55, BNBBOBHDY 2V 4 - KIVABERZICOWNTIE, A%
icMeguro et al. (1964), Kato and Tai (1979), Nomura (1983, 1984) % 3DA T, ¥#D 5L, Hic
BELHBMBICETERLALORIEERTHS.

JARE-33(H%BK) T3, MESKEEMOBREFRO—RE LT, BEKPOBEN(E18,000F/)4)
BRICBVTO, BICTBRERICHES KBEKEOHK - #/05, BRROMBICEENICEZZERLEHHRIC
RHATICLERALLE, FAREBVABKREMACETZANIC, Vavs - RILABRBOBE
HEBOEREE, BS FORESKHEMOENET, REFNSHBBOERSE I, HRYHIC
SFh38AREADOBERERRTNA.

DS, WEAINE, SUUKRTT, F5A4R=-G ==X, AANTZAZRR, Zh—LOEEE
BOERMICRL Tid, RAEARFONERRBSFHEANT, AHEMTORROCERENELE
B3R, $3,100~7,8005F#1&$33,000~38,000FM%ERT 25— FICEHME h-(Igarashi et al., in
press). LT, ChSHEYMBRBOGTICSENIFLRIEAERARLRER, 43ROH70Y > TH S,
FEEHARLEAICHES, BEEAARCAORSEANICE<MBINE. F0535, REALTIIE S
YURTT, FSAR=Y=—TlR, tROI>B0, HVNEREFRTELRTTEEbhSHRMPTIL,
HEICHBUTEERLROBBSHEMNICS <, Cassidulinoides porrectus, Ehrenbergina glabra,
Cibicides, Elphidiumiz EBBTHBDICHL, HUWNERERTELRITRT LEEDNIHRMP T,
HIECHRTOEHKIIPIE L, Globocassidulina bioral SR THEIDNBAMTHSD. AANTARXX, A
h=VL TR, L6ICHEMIIFHLWERERTELIRITTEEDN, COSBRANTARRATER, €%
h5BPHEL, 2A4MICGlobocassidulina biora, Cibicidesti@$:T# Y, —BMiCassidulinoides
porrectusBES BAMEMBFETS. ChICHULTAB—L T, BBIIPE<, Globocassidulina
biorai’%§ - MM MERM &, Milliolinella oblongad HEE LT A HMMD2 D27 T BN B.

—h, AT NESDRBOStation A-5(KFE679m), 5 RTFHEAK20kmDStation L-9(KE
S557m) TR L SBEMRYMOEREHPHSIE, BEFARECADOARMELL L. Station A-5037 (&
E115cm)Tld, BRRBObDIIMIlliclinellafbiFE A ET, FNLUAILTBEREBNSAS. BERS
DHOIF, ATOTMMS LEICAN > T2 ICEEY, BRECAMT SEALSHS. Station L-90
A7 (A7 &K129cm) T, RESGRAERRE)ICEUH3,000~14,000F &1\ S CERBIEENTS
U, 18,0005FMLID, KM SEKBABUEHLIBMOMENE BDIS. ChicdEh3 575
OB, Station A-5& XF LD ST

L, ChoBARHEBROBRAOSHEINIERATHICDONTEREESL S,
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Estimation of vertical profile of chlorophyll-a concentration around
the Antarctic peninsuraderived from the satellite image(Nimbus-7/CZCS)

A - MHER (REAFEEFR)

Noritsugu Kimura and Yoshihiro Okada
(Marine Science &Technology TOKAI UNIV))

By analyzing 202 ship observations in the Antarctic peninsula, the vertical
profile of chlorophyll-a concentration in waters around the Antarctic peninsula was
regressed using the gauss distribution from sea-surface to 150m. Also a model is
established to predict the vertical profile from CZCS-derived chlorophyll-a
concentration. The comparison in terms of vertical profile demonstrates the good
agreement(relative error = 43%) between model-prediction and ship-observation.

[iTroic] wBECBOTHEH TS F
CEERERLERCO-DBETEER, T
HR)E-— PV TAEREERTNS,
CZCSit, BHFHASEEL» S £
EPNITYALIEoT, BERFED I O
U744 VBERRET S, COTIVITY LA
X, T AU A EFHERT. Gordon5 (19830 &
DHERBRENI-LOTH B, AF5(1993)F.
CZDEZIZL ET VT, EREBEROBES
HEgEELR s 7ua 7 s v a BENSCERE
BRAOEYRETNT) X LDERET
», ERELEEL. BOBEREBE TV,
FIT. KEFEWR, ROBREELT, R
YERIBRO 70O 7 4 VIBEOSESTH
PHETIL-DOTVT)ALOBELT
v, HEBEEZEICEONA OO T M IVEE
DEBETH EBMBR T EolbBe - Kt
%?:J:’)f:o
[F#E] AKEFHERLICEINITORLE4
R-ES5RK - E6REEBEHRALE L Lipski
(qoguz rh@EWMINA2028nsua7
£ VBB OSE SR A E AR (1993) 0 E
FUVEAMNW YT Ly 7 AEZBHALER
U)HHtﬁ &1?? fCo
C@2=B.+SXZ+ h
0(2 u )1/2

exp}-(Z-Zm)2 }
20°
SCT, Cid, KFEZmTHruog7 4
BMEERL. Bold, Xy s /5w Koo
0740, SIHEAR., ¢ 3T I AFTHDOS
B, hidnsyrrsoryFruuzavbic
FETA70074 ViBE, Zmidsuo 7
ANVBEOBAREB.2RT, sl ns
DEBRERBBFHEICLY, yuu 74 Vg
EHREMHEET VT ILAOERETo
e Boh-7vT) XL EBLEAT
22 ARA, 1981428278 L 3H 128D

EEICHEB LA, MBICHA SN TV The
t/v"Profesor Siedlecki” ASAHER ] T Lipskilz &
DB ESEH3ENIuu 74 VIBEDEH
BT EHEESI»OHES N RESHD
id & X RRAN

[BE] KMBRULEFEEEfGRIOE®OE
Ro—BE™1IZRT, HlodHAE, 70
U7 4 VBEOBUMEERL, EBE. BF
WENBLNASHEEERL, &L,
CZCSEnELNA-SHHMELTTRT, oD
ERLD, BB ELHEESZIL OBO N
s0u74NVEEORES I, L {—KL
TWwWaAI ENbR 2, 3HOBHENDERBD
EMEE =T VENV BSOS EEME T HET
DLAJHDBRETHETELI LD
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THZENTET,
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Fig.1 The resulted comparsion of the observed
vertical profile with the derived from
CZCS at 63-34.3562-21.3W.
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Autonomous Underwater Vehicle as a Survey Platform for Under-ice Observation

HEE— ®IIE-—

(K D DRFZFR)

Y. SHIRASAKI K.ASAKAWA (KDD R&D Labs.)

AUYV, autonomous underwater vehicle, is a mobile instrumentation platform that has
actuators for propulsion, sensors, and on-board computer to survey without human
supervision. AUV is a candidate for low-cost survey tool capable of geophysical

exploration beneath ice-covered region.

BLoHIc #EERAPURY P (AUV;
Autonomous Underwater Vehicle) X, /Sy 51 %
BHEE L. Ty ofFRich LT THERK
T8+ 5, kitfRokboRy bChs, iERD
ARIAKFaRy b eREeharvito—-VADs
—TUHEN D, (EREE L SnKETOL
BHERED S5y bhk—A e LCRIACE R
BEMEAL TV 5,

KBTTOBERR KETOWHEHEI, ftk
OFETRAOBRAICEL N, BHD 2 VIZEY
ZERAEF O RERICOEERES, Ly
LAUVZ8B#I /Sy b7+ —A L LTFIAT S
TEILY, BEHCLBREEN (2 ikik
8) BT A EEWMEEE LS, AUV
WAATHRELORR., BROEELZT W
DTHREDRICOERL TS,

AUVICBSICE U - BlEErEH+s o &
&Y, BRRLBRANTREE 2505, UENI v
Yark LTk, BELEAE. KEETEZRA
B, BEYERE., HHERE. BEEDEY
BEZOLNS,

AUV BB KT LOEH» S, KiC
iy s—HBRAEND L, HEEHOIL
BE 2 oGS iEo T, KO TOEH %L
WKblos TETL, AERTHBURAILIIE-
T %, 7~ (BfE. B BXTTAU
VORFETHATY (BER. k) CEGSni,
AUVHEBOBRA# AUVE., ERkofRADF
v FERZDVBEWORARERSSL . BRATR
TEMERRBRETH 225, HE - Bt BEEL
FAUVIZOWTIRERIES HEV,

KETCOWEATICAUVERAT 28411
AT ISEHPREOMI TTIibhTnS
o MITIHAUV [Odyssey I ) =& 5K#T
OB~y ¥ 7R CTDHANDERYRA T
3, BRECR IR T COBEBNEML
L7=AUVORERBZRITANL TR VA, i
HROBAYE®E LIZAUV [R 1] 5 B

HERRHIRFE ZHEMIC LY, SRS —
TVHFAEYENE L-AUVAKDDICE VR
BEDLL TS,

KDDMAUV KDDTHRHOAUV [
AQUA EXPLORER 1000].2; (5H# 2.3Lx2.8Wx
0.7Hm, ZEHEER 500Kg) it. KEE1000mF TH#
ACE, BBMCHEES - TIVEBHRLEBET S
BRELXELTWS, confy M, BES—7
Mo LA LKHEAY 26D 3 875 v 2
25— FRIBRE YT TRIBEL, #0757 -4 5D
HXFH LA E % ROBET 5, 0Ky FOKkFT
DOALE (B - &) BRBTRAN 7 — 4 L B3
DBEIMNT— 5 LW FIEE N B, T fifFico
WTR, BEy PCEBLAZFYy VY- &
AP — s hobPESNL, couKy bi3F T
WAREIOME COWEE S — T VOBHRAETER %
%/‘i T o
KETHIAEAUVEROAHORES £<(0
AUVEIEKMFERTOFER LR L L CHIRHE
FEDOLRTWEAS, RBRTOBAERRE L
A, BUTOBMBELBERL TWLE
HhHr, (1) AERLV For— P rEEL.
FBABICRES 2D 0KD TOBBREDHINE
W LBL#E. Fy 79 v —#k. BHEME
EFHEALIbONNE, (2) BEEYEREHRT .
BEABLUKATHOMBICFET AEEY LV
F— MG T — ORI L AT RITT
AHMHBUE, (3) EFAE  ktomgiir
STHEHATE S L) NEBERL & R ESR
BEsE o BERb LB,

HWIZ AUVICIABHIERB#L ST
X-BRANTEEE ZHHDTHY, COFLWE
HFEDEA IR CHOBEEOBEHIIAE L
BT 5L HFT 5,

BE I
(1) 1.G. BELLINGHAM; AUV'94 , P148-155, 1994
(2)Y.ITO; AUV'94, P218-224, 1994
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Distribution of Larval Euphausiids in the Southeast Bering Sea Shelf Area

e
FaE K GEREK - TEER)

e GEIRMER - T#E) , R
, Bl

B GEANE) , MR = (EKHF)
Bx (EREA - TFEH)

N. KOHNO ( HokkaidoTokai Univ. ), A. NISHIMURA (National Res. Inst. of Far Seas
Fisheries), T. YANAGIMOTO (National Res. Inst. of Far Seas Fisheries),
S. KATAKURA (Hokkaido Tokai Univ.) and T. NISHIYAMA (Hokkaido Tokai Univ.)

Spatial and depth distribution of larval euphausiids in the southeast Bering Sea (north of Unimak
Island) were examined based on the samples collected with a tm?’ MOCNESS (mesh size 0.33 mm)
during the period from May 19-26, 1993, aboard the R/V Kaiyo Maru. The samplings were made from

three depth layers, upper layer(0-30m), mid layer(30-50m) and deeper layer (50-150m), at 30 stations

with an interval of 25-30 miles. Species identified included Euphausia pacifica, Tysanoessa inermis, T.

raschii and T. longipes. Numerically T. inermis from caliptopes stage to adult stage were most abundant

(70%), followed by T. raschii (25.5%). The distribution pattern was generally sporadic, and abundance of

caliptopes and furcilia stages tended to predominate in the surface layer while juvenile and adult forms

occurred in the deeper layer. The distribution patterns of larval stages were discussed in relation to

hydrographic condition and isobath.

(HYy] ®BEN—Y Y FHEEciE,. £ %73
HHFAZE CoME, BERB I CHEMILEYO ¥
R LT AW EPOPCEELNEL HO T
WAHIEEBHISRTWLY, FF7IH05
RO B EFIICOVWTOMBIEI A v, K
HTR, AFTIHOBEMSA OIS, BEERR
HEL, SO OEMGEY WA ICTAZE R
ok L7,

(] 19934E5H19H 2526 H T TOMIM, %
EITHARMBEL OB, Y=<y s BItW
HIR (AKEET0-500m) 1225-30~ 4 L KR T30
7y FRESZET. MOCNESS# v F &JIjnwT,
LR (0-30m) . WR (30-50m) BLU TG

(50-150m) DR OLDEFIREXITR o726 F
v FORMIEIRIML HEVvi033mmTH o, W
MEEE2, v P ThoT,

5% R L) CTRIE SNEANS
HOMELITLEREBERCES L. MK
M REEAETT o7 T BREBEOR
{ZMauchline, J. (1980) (26> TAr\> . fl24ERE L L
7io BRAEBPED DAERE #1000m’ DM KE T
ML,

MOCNESS % v MEERIEgG S kiR B
fiti% W, FAHIRO AGRKE MM B 2 e L.
T X7 IBOBRABR OGS EE LKE R 0
FOINR T Tl A

(Hi%] Euphausia pacifica, Thysanoessa inermis,
T.raschii B X UFT.longipes DX )¢ & iz, 58
AR ELTHYY TPER (CH) . 77—
DT (FED . Vaxzoyl) (T8 BT
WASINEH U7z B ICET inermis 28 b H L

(70.0%) « T.raschii D52 UKW (25.2%) .
E.pacifica (3.7%) & T.longipes (1.1%) 3 47%
(o] f:o

T.inermis . FRE T CH B L UF W45100m LX
RERRIT, T 72 pRE T F AT 200mARIRTHIRIC 2
VBl L7z TR o BMEEuL, X - DI
D SRR OBE A5 <L FRicBfshn T
FRIAED o7

T. raschii &, FB TRCHHM00mETE <. I
LK - PR RAS R R D oz BRI
7 5 AN BV O0mIRICHBL L 72,

Epacifica tx, 7 5 A5 BITEN100mIRD K G
P Lo TR L ASIBB L o7z,

T.longipes 3 /8 T 13 100-150miR I £ < . H1)F
Ty ==y 7 A ©200miR OB T S
< ;IL anCo

KR i138 Ti318-5C., @ T1.2-5C. BL T
FETIX13-47CORPTH o720 HIHE31.8%
533.0% DI TH o7z A ¥ 7 IYEDOLKTAR
WOKV3A NS — i3, AR ELFETLTELT
BkE A3 HET B HIN R L7z,
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Deep-sea caridean shrimps collected during JARE-35 Expedition

Bt (THRBALDRIEYEE) | A—ER GRKIEEDIRLE) |
KHEIEM (ELLHFEE)

T. KOMAI (Natural History Museum & Institute, Chiba), I. TAKEUCHI (Ocean Reserach Institute,
University of Tokyo) and M. TAKEDA (National Science Museum)

Material from off Enderby Land and from the Prydz Bay, Antarctica, collected during JARE-
35 Cruise contains four species of deep-sea caridean shrimps belonging to three families:
Nematocarcinus sp. (Nematocarcinidae); Chorismus antarcticus (Pfeffer, 1878) (Hippolytidae);
Lebbeus antarcticus (Hale, 1941) (Hippolytidae); and Notocrangon antarcticus (Pfeffer, 1878)
(Crangonidae). Taxonomic status of Nematocarcinus sp. remains unclear.

Erwic] AR+ B REH O W TR 20 ShTB b,
HTd ., Pfeffer (1887). Lagerberg (1906). Calman (1907), Lenz and Strunck (1914),
Borradaile (1916). Hale (1941), Zarenkov (1968), Iwasaki (1987)3 & U'Tiefenbacher (1990)7%
EREELZDDTH L, BB L WV HICOMA TS 2 EHICOWTRPI0MEILHE S L
TV 5, ARFFEIZJAREIS R ML IR AKRED R ECIREI N -EEEO I L E
HIZOWTHHFW e RE e M s Ex B E L Tr 3T,

(ME L FE] A RRE & N2 M EHITARE3SKALHE 3> T, Enderby Landif (Kig
342-3170m) & PrydzBay (/KiE550-634m) &9 2m7 H B -4 bo— & Hw TR
£ ni: bDTHb, FEAPREINAFERIEILDTOLEBYTH S,

' St. E1: Off Enderby Land, €7° 59.1'-67° 59.3'S 417 55.6'-41° 56.0'E; 363-342 m deep

St. E3: Off Enderby Land, 67° 43.0'S 41° 13.1'-41° 14.9'E; 2430-2230 m deep
St. P1: Prydz Bay, 69° 11.8'-69° 12.2'S 75° 29.5'E-75° 22.9'E; 634-550 m deep

EARRERZHIC10% V<) Y TRIE I NZRIC, 5% L8/ —VICERL 72,
EADT A ZITHEMPE (REEGLCHMPOBTHRBEE TOES) TRL,

R LEE] REOHER, ROAHEIHEPIZET R TV,

Nematocarcinus sp.: St. E3, 5J" (25.6-28.2 mm), 2% (29.5, 30.0 mm)

Chorismus antarcticus: St. E1, 1 $ (16.0 mm); St. P1, 1 J (10.0 mm)

Lebbeus antarcticus: St. E1, 1 J (15.5 mm)

Notocrangon antarcticus: St. E1, 4% (17.5-24.0 mm), 1 ovig. % (20.2 mm); St. P1, 33" (15.6-
18.0 mm), 5% (20.0-23.5 mm), 3 ovig. ¥ (19.0-20.0 mm)

Nematocarcinus (A F 7V L ER) oW Tit, BREBLSEINE T T 3IM
PHE STV 5 | N lanceopes Bate, 1888 (Bate, 1888); N. longirostris Bate, 1888 (Zarenkov,
1968); N. sp. (Zarenkov, 1968) & 52, JHFLHA ¥+ 5B H Tid. Bage (1938)i2 & -
TRUE ) FRRIE A & FLHK & 1072 Acanthephyra antarctica AR IVCFTIE T 5 & L IIZIZEBV %
(., ZOEEMA D A AP HBERSLEENTVREI LR b, AERFNL
D DILREN % KEEL T N. lanceopes & N. longirostris?» S 1355 S b, D 2 FHicownwTik
LEIATST, BEATHERBET T LETELVY, KERKZILELOHAT
Acanthephyra antarctical\” L %o % 72, DM 5H T % E kAL (N. proximatus Bate,
1888, N. hiatus Bate, 1888, N. altus Bate, 1888, N. agassizi Faxon, 1893, N. sigmoideus
Macpherson, 1984) 2DV T b FERHK & O ILBHET & AA 7205, HHO—HKT L2 b0l %
, BOLLBREAVLELEZOND,

fso 3 FEFR ARG RIRBOKATYWAHEZAKRT 2 50T, AELOMEIIRCE
WHbDEEZOLND, °
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Inshore fauna in Fildes Bay of King George Island, Antarctica

BA O KA A SELAR ZEH OB OB FE BRERE,

SR I, MILES KB O (ERTEEEBKER
SAKURAI, H., H. ARAI, A. TAKASAKI, S. TADA, H. HORI, M. KODAMA,
I. KIMPARA, T. MATSUYAMA and T. SATO (TOKYO SEA LIFE PARK)

From 1989 - 1993, We have conducted 6 field studies in Fildes Bay of King George
Island, Antarctica (62° 12" S, 58 ° 54’ W). Several distinctive habitats with various
substrates were recognized, each having 2 different faunal composition. We present here
the outline of varied inshore fauna of the Fildes Bay.

L) FLT e Va-UEBDT4INTXE (FERE2E12S, BRESSESNS) KBWVWT, 19
B9FE~1993F ICAH MO FAEEZEBL.. TEIEBNERATEIRLERBECAEL, £FT
LEBEBANBERLBEVWI OB EEE, RREAOMBHRLEIRLIBMEZELHLTVS. AHE
TR, BROK-SHPDERLIBETHREINARBOEYH I PV TEKBERRS,

(F#&) HERIIE~3AOEHIC, 74+ VFRXBDOHEM, Presidente Frei ZHih (F 1) Hisk
TiT-7. BEBIUCH T 7@, FRRI—-NBACE>TITW, XA M5 T7, #0E
JURFREBELWHACHRL 2.

(HE) FEPMICE, BAREKET, KPR THL I EIT, KBRIBLEF1~2C
THot. BREFRI, BESLIVCKEISCESMLORNIBBIIRSTE, 350z, HELTL
AREBEFESLIVEBRECEE L AKREBEEIBREIBELZFERLTVS. CHo0BRBIEIIEH
HRSyBRErfigEashi.

BHOGME (CAFBLUCEERE) - KEHYW TR, H ¥ H  HNacella concinna, »~ ¥
7 7 —HlfAMHarpagifer antarcticus W Ao N ZBELN, BLLWRO/NEBHENE S WAL,
fo, RUEBLOEMIIEFEAERONT, RZOEVASES LI CEKORENERM I L.

BROBMME (BER) @ BERIAEETHDVIBRTHIN, RREOBRBEH TRKENOE
WEBRBNEOBREAEMMARREINL., CACOHBEIRBIRLIZBRENLLOEEZL SN,

BERBRORBRER OKE 5~20n) : HEE FICHL, BEF Lo KEBHDesnarestia anceps®
BRBOVPEHNTBELEDLLTVWS, KEZEHEGlIyptonotus antarcticus O $iEd & K,
J bE=7HAETrenatonus newnesiDER, BALERONM~FHOBHELELO R IBENE
Zaxhfc (BFEHS AV URITLTHARR). T, BEHRICIZEEHaternuia elliptica
BIELBHL TV,

BRELLIVCBEANNBOEABEOBE (kEH~10m) : / b7 A% Lepidonotothen
nudifrons, H. antarcticus, 4 V¥ F + 7 ¥ Uticinopsis antarcticus#%, Odontaster validus
EEUHEOL S, 7 =% Sterechinus neumayeriZf EAEFBICR SN, L. nudifrons ¥

H antarclicus @M TA2EILBEEHMELTHBELTED, thoBERBETIRTH - £

ERNBOEABEOEBE OKkZE10~25m) : I 7D 1 FAscoseira mirabilis "®SL, 1V
FrPr 78, BFEOF-IFNRONBE L LI, HESR HEBORYHEAI LA TRER
EEHOETHIN I UBENEZ RO N,

BREORE (KHE25~40m LUE): S. neumayeri, ZHHE Serolis sp., BHATWRRZILDT
ERM-oN/EEMTE, TUTENBEL, BELEN-/. 2, BE&HEmMmICETIAER
DB EA YDistaplia cylindrica®BERE I N2 &S, KEOKEBONSVEEN L BEIE
KINTwdboEBbhr. b, RESKCIBERRFTEONAEEE L. elliptica A E#H
KEA AL TV b D0, G antarcticusiB3RB I ENTERE - 7.

BOWRE LA D ancepsDABEDH Z2E15 : T. newnesi ODFE RO D P Notothenia
coriiceps tEbh s KEEAOM, PIEEREP N concinmat'Roh k.

BE, VI v THRESOERTIR, BE &M Lincus corrugatus, EE¥ Neobuccinum eatoni,
Chlanidota elongata WREKICELS HHT I LTI,
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Benthos and fish community associated with clumps of submerged drifting algae
in Fildes Bay, King George Island, Antarctica.

ZH W, BE HE 2K I, Kk #,
i K, &t § CREEEREREKRR)

S. TADA, M. KODAMA, L. KIMPARA. T. SATOH,
H. ARAI, H. SAKURAI (TOKYO SEA LIFE PARK)

We conducted a quantitative study of animal community on sand - mud bottom in Fildes Bay, King
George L., from November 10to 24, 1993, Clumps of submerged drifting algae were observed from 5 to
20m depth in the inner part of the bay. The clumps mainly consisted of Desmarestia anceps covered about
5% of the present study area. Characteristic animals observed in the clumps were Glypfonotus antarcticus
(ad. 3 ind./m’, juv. 26 ind./m”), Gammaridae (147g wet /m’), Nacella concinna (24 ind./m*) and Nemertinea
(37 ind./m®). Schools of Trematomus newnesi young, 8.8 ind./m’ in average density, were observed
above the clumps. Stomach contents were mainly consisted of Gammarids. The clumps seemed to be an
important habitat as a nursery ground for 7. newnesi and G. antarcticus.

[BLDIR] I9AVzY ISV FRBOF VIV a—-VE 74 VFABIIBNT, 1989~
19924 % TFH 5 T o TATDNAREIC & o T, KBS~ 20mBOBIREICEEEED, >4 5
EIZE OB SN, EEE DITIX, Trematomus newnesi %8 %° Gryptonotus antarcticus % Dk 4
REMOBBFR OGN, BEEGELT ) Z2H0L LICEYBROBEEHAPITT S0,

1993411 510~24H, ®7$ ) ORBEREBRTF I TRONEYICOVT, ERNLRAES
Thol-DTHET %,

[FEl 74 VT RERELOKRS~20mOBRIEIC, FEEIZ100m X200m DFELHH % RE
Lo FOPE. B5H600m OER ¥ AF2— "2 AW CHEBEEL. B OREL AT
L7z KRiIZ, BEICEBOESL T Y 28T, BHICX Y RESZHE L BTV ICImAE
PeE kB L, BRI IKT 5 Trematomus newnesi DAL BHEIC S D5 L%, #RO4E
WMEBERTEFY VTREL.

(BERUEE] #&72F 0 I3FE T Desmarestia anceps, Ascoseira mirabilis, Adenocystis utricularis ¢
MEOWEICL VBRI TV, BREFIBERETENREN, 60%. 20%. 14%TH - 7
AEEREEOR T ) OBEIINS% Th o7z, To. BT ) OEHEITLS~60m?, T
Bm?Thol, BEI)THER L EDITRESN-EREY L ZOHEEE, G. antarcticus B
3B E/m2, Shk26EH/m?, S BIERIE 147g /m?, Nacella concinna 24f84k/m?* R UL €L V¥
3EHM I TH oz £ DESEE HOE LITIE, T.newnesi HH (4AH48mm~9%0mm) HEEk
LTEh, BETDERUGHEL LTRHRALTwz, B2E ) THE S N/T. newnesi D3
BEIL8S M THolz, BT N OBENT L T A TIXT. newnesi B U°G. antarcticus D %))
WIIBB I N d o720 T.newnesi/MIEKDOBERNEWIE, mMHEETEDOh TV, ThET
OREPLIE, COEZTYVIEMCE - THRINDIIDEEZ LN, T newnesi R
G. antarcticus DEBLZEFRIE ko Tnd LHHWME NI,
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Relationships between mouthpart structures and in situ feeding
habits of five neritic calanoid copepods in the Chukchi
and northern Bering Sea in October 1988

KER., Firyx Wy - Qi KD

(@A 51N I

MITSUO FUKUCHI (NIPR),

VA SE
ﬁ‘nﬁ*ﬁ? CHiBEWE X

SUSUMU OHTSUKA, MARIKO SHIMOZU (Hiroshima Univ.),
HIROSHI HATTORI (Hokkaido Tokai Univ.),

CH st f > . I B

i 8 € M)
BB URE XD

ATSUSHI TANIMURA,

HIROSHI SASAKI (Ishinomaki Senshu Univ.),
OSAMU MATSUDA (Hiroshima Univ.)

The mouthparts and gut contents of five nertic calanoid copepods,

Acartia longiremis,

Centropages abdominalis,

Epilabidocera

longipedata, Eurytemora herdmani,

Tortanus discaudatus collected

from the Chukchi and norther Bering Seas in October 1988 were

examined with a scannlng electron and a llght mlcroscopes

longiremis,

Acartia

maxillary setae were particle feeders

The structures of their

maxillae and mandibular gnathobases suggest that the former two
species employ both suspension feeding and chopstick method while

the last spec1es mainly uses only suspension feeding.

Tortanus

discaudatus in which terminal maxillary setae are serrated and

hooked was a predator preying on copepods,
longipedata has similar maxillae
it fed on copepods and

appendicularians. Although E.
to those of the particle feeders,
polychaetes.

[#5 ]ﬁﬁm%jﬁyab/wmfﬁbigt
HA T BOBANCET AMRRBESEOIEL <
RELTHWAHOD, %@x#mﬂemm
e - ﬁ%k?mfukﬂmﬁﬂm§<ﬁ
W3, STHOFETIX. 19884E10HITNX

i, Fy 7 FBTREINZDREN SR
A7 B5 OIS, F1C, LG
ggﬁwmﬁtk%Mmeﬁﬁéﬁé ZEEH

L
(#1E & Aik] B (Acartla longiremis, Cent-
ropages abdominalis, Epilabidocera longiped-
ata, Eurylemora he[dmanl, Igglgggg discauda-
tus) bk 198$AEI0HSFI-ITARMNC. X—U 7
T2EMA, -1 /7?@8{%11%“\ Ty 7 F
W T 258 M5, NORPACRy F (HE 0.33 mm) I
EafimEickoTHsNke, Y TIVRI0 %
kR L< Y TR I, EERE s
MY PRI X B 11, THESSNA D
BI¥H LIS Obtsuka et al. (1987, 1993), Ohtsu-
ka & Onbé (1989). Ohtsuka & Kubo (1991) ik
jto
(R =] (RSns BbRMICEET 2
EVIEII WL LB L is A, S Rk
Iz KkE<HAEY, T. discaudatus, E. long-
ipedata TIXSERICBAIT, M B herdmani T
i b, wmmmzﬁrkﬁﬁﬁﬁﬁf Vi
gilkkic SRz iz LT, E. herdmani,
longiremis. C. abdomlnal1s'(li/£mﬁﬁ"}ﬂ£l/
Htoglivy, VI-2A0 BRI TH DD, TR
NSEXT, LETVWLHMEHMRTHOITHEL
TWaEEZGNS, Yk, FTWOKEIZMICES
TIBR, BRI, T. discaudatus TlEng"
hogbEMTHSH, E_herdnani TRZhHhS
OEETHEY. (2 FBA._ longirenis, C.
abdominalis. E. longipedata. E.

WEHD
antc
e
ABA
B 513

herdmani X

polychaetes and

REEIZIIBRIEL < 2 A0/ HIENIZIF R
£ CBH,. ZHidsuspension feedingZd 25D
MLEMEEEZSNS, LML, E herdmani
TR IDHENENE - A TRETSOICHL
T. M3 TIIES - NETOARET S, Z0
Z &, miEN suspension feeding % FIZH W
BODICXHL T, &%uwwuwkmmME&Dﬁ
xkﬁ;ﬂbﬂ{éﬁﬁél_tﬁ§bb 2:’&/]\%2'3‘5
-4, T. discaudatusiZZ NS OfMERLED, A

REQNBRICHIENEEL . TORMIIT Y
71kk4df$b’t k&!@ﬂ!i’}%%ﬁﬁ?ﬁ?‘é@kﬁ

Lismigiss —J5. B - IKEiPEO#H
BIRFLL JE!IZB‘J'C“& %, (HEENEY) A
lopgiremis. C. abdominalis, E. herdmani OM’j

EEARMICITIESE. BB ERRSIRIE N
7o HEB KRB O MEE RRIIC. abdominalis®
ahskitahi, A longirenis BIHNETH L
72<. it 2 B S I HERREEE O b Iz W BT R
lﬂéhi' DT U THSEBr OB RRAIN-,
E. longipedatadm™SIIZEH. hA 7 BICZ
T, ZROKTHRNENE, ZhdfEmb L
SWHAMPHBEBRLZOMMIFHTH S, T.
discaudatus M5B AL 7 B, £EH, BiE
ARIbI iz, (1 & ek o) Bl
MBOVI-208, 52 FEOMERTRLTNAND
5. i ttofe 23 hiE, A longir-
emis. C. abdominalis. E. herdmanitX ¥:iZsusp-
cnsion feedingZ MW TH FZHBTZIDICHL
T. T. discaudatusiIiER DA EZITY, Eith
TS50 b EMHRT B, E longipedatatsus-
pension feeding AVAIAB/ZLIZRZ L THSA, &
fkliﬁh%f{lzﬂab’tb\él EMHML =, T
. BEOFGRELIRETHENG. Sk
AAT AHOBHEBROMFEZHETEDLSIZ
BT EINEHETDENBBEBTHAS,
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Distribution of marine cladocerans in the Northern Bering Sea
and the Chukchi Sea

H2HE = (KBX).
BE X (t@HBEHEX),

AaH B (Buw),
ke RK # (GBHEKX).

wmMEE (BMB),
BhHEH B (KBX)

CHERM:-HILBSHHELHEAN 2-60-406)

T. ONBE® (Hiroshima Univ.), A. TANIMURA (NIPR), M. FUKUCHI (NIPR),

H. HATTORI! (Hokkaido Tokai Univ.),
and 0.
("Present Address: 2-60-406

H.
MATSUDA (Hiroshima Univ.)
Saijo Nishi-Honmachi,

SASAKI (Ishinomaki Senshu Univ.)

Higashi-Hiroshima 724)

Observations on the marine cladocerans were made based on zooplankton
samples collected in the northern Bering Sea and Chukchi Sea during the

period from July to October in 1988-1990.

both seas during the period,
family Podonidae,

Cladocerans were detected in

comprising only two species belonging to the
Evadne nordmanni Lovén and Podon leuckarti G.
Both species had gamogenetic individuals,
a resting egg among more prevalent parthenogenetic females.

0. Sars.
males and females bearing
Resting egg -

i.e.,

production is considered as an effective life-history strategy for
survival and maintenance of populations of these species in these boreal

and polar seas.

(BLoic] BESLAHOBERIZ00EL
o BBAKEECELTEBD TD
B 2R oBE» CIBIENEGES O
TWB3DATHS. 05 bBEKMEBERE
LWEHBEERL, 747 vEEBRELT
BT s v b vt B LT B ENH
3. L LAKBEBRENIC LD,
KBEKBTIHBRLEZOEMFENER
ODHIRRBRZ  LWEHKcS 5 AFXRIERL
BT S vy b 3B HicHER
Holtfl@izonthitkiz2EBET S
EEEHHELTITbhibDOTH 5.
[H#*E] 1988-1990FE w6 H-10H,28 0D /
Voy 7 F oy b (FEE 0.10,0.35mm) i
L2 BEFRK PO RXRBE TCOMERTIEF
BIhHHMT5 7+ vEAD LY B
ERABEA2E)LEL FEFARIL~-
Yy TSN v SER(T A YD
f)%2EF +7 FHICESHHO14-26
MisT, KERE 25-60n0 WHE T 5 - %
(BR] BEEAFERIMhoRE®EH»
SCbiRBanA . HEAFR 91y 71l
(Podonidae) D /KB L LTS h 3

NI

IVE 3718793
Lovénd #9341 43¥°v1 Podon leuckarti
G.0.SarsD2BCTH 7. AhoFic b
REMAREE b, FHERMBE (2
LKRIRIFGRE » 2)SHEAL, 2o lb& iR,
Bl A X 1988E10H Stn 115(R— U v ' i
W) TRAIHE TI0Y, BETHIE VI G
Wil A /R L 1.

(ZR] ABB BT 2AHOEHN Y
ERAHEHTH 2, AHLERBEEOHB
BHEZBEILALIE»Ss  RBRETIKE
SHRIEMNAEEC L2 @BBHOHE - £
BEEBEEEBEB LR ->-TVW3E b0 &
WMWEENDE. 202 H =X L0RBEiCBE
ELoRKBEBOoDHLAKRKEBINOER L 7
e REITRERGEOHELRANLILE
BH 5.

IR MM OEABRIIEEN OB
BRERHRL KbhoM/ N8 EYD,. % ciEx
PHEEEZWET LI EEIZIONATVWSE D
T HBAEEGREBEHOEVETOAY O
RRIBBIECBU AU OB IGEEE
BHT 3 LCTHBEEVWSROBEHETH 3.
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SYSTEMATIC STATUS OF EUBRACHIELLA, A GENUS OF
COPEPODA PARASITIC ON ANTARCTIC TELEOSTS
Ju-shey Ho and Ichiro Takeuchi
Department of Biological Sciences, California State University, Long
Beach, California, USA and Otsuchi Marine Research Center, The
University of Tokyo, Akahama, Iwate, Japan

Studies on the newly collected materials of Eubrachiella antarctica
(Quidor, 1906) from Dissostichus eleginoides near Heard Island
(taken during the Australian National Antarctic Research Expedition)
and Eubrachiella gaini dorsituberculata Kabata & Gusev, 1977 from
Trematomus bernacchii (taken off Showa Station, Antarctica, during
35th Cruise of the Japanese Antarctic Research Expedition) revealed
the necessity of reconsideration of the systematic status of the genus
and removing from it two nominal species: Eubrachiella sublobulata
Barnard, 1955 and Eubrachiella mugilis Kabata, Raibaut & Ben
Hassine, 1971. History and systematics of the genus Eubrachiella
Wilson, 1915 are discussed in detail and a new diagnosis of the
genus is proposed. With this new taxonomic treatment, copepods of
the genus Eubrachiella become more homogenous and, at the same
time, show strong preference for parasitism on Antarctic ice fishes of
the Channichthyidae (crocodile icefishes) and Nototheniidae (cod
icefishes).
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Records of benthos collected with a bait trap at Syowa Station, Antarctica.

25 5 (BWH) - B FH GEERRBEEK)
T.HOSHIAI(NIPR) and HNUMANAMI(Tokyo Kasei Gakuin Univ.)

Sterechinus neumayeri (sea urchin), Neobuccinum eatoni (gastropod) and Lineus corrugatus
(nemertean) were commouly collected by the bait trap samplings carried out in Kita-no-seto Strait,
Syowa Station in 1968, 1970, 1975 and 1982. The frequency of catch and the number of animals
were high in spring to summer. Trematonus bernacchii (fish) was also collected in the four
samplings but the catch frequency and the abundance were low. The appearance of Odontaster
velidus (star fish) varied among the samplings. Only in the 1982 winter, Orchomenella spp.
(amphipods) were frequently and abundantly collected. The comprementary samplings in 1975
indicated the vertical distribution range of S. neumayeri and L. corrugatus was limited in the
shallow part but that of N. eatoni was wide to 600 m depth.

BEwipkiCBbhsipgcn, EAEYWOREIRETH 2, SCUBAZEHVWTHE
BOBEZORM., ®BEROoN 2 L, BARELES Tl v, 1957-584F 0 FE B # R
BE (IGY) L2, MERKEREOEEAEY ORI, BN ICRB S Rz,
BHGeoWESICL ), MOBREGHICHRT, 20RBRILT LIS LRIERL %
Vo AFERIC R SFBGEEOKAEEYMH I, —HMOMEIRL Rk, FAEAZ SR T
TV L, RIEFABIITON MR TH > TH, FTOEYOEF I, KOO
RE WV,

HAIZEH (69°00'S, 39°35'E) AL DHEIR T D EA AW OEEE - fFgSid, Kk, Kb 7
VEDa VIZEBEE, Sy 72HVTORBCL TR ENTES, LEL, 20
WERSDUWRBTH ). W F 7Z2ICEBERNERONENLELRERECH S, Lo T,
ZZ T1967, 1970, 1975, 19824FiT, B—JEAD b7 v T 7z, BHEBOILH,
OEE TCHOREZRLEEL, EYOHBRKOBEHLIHT LI LT LT,

REHE, BEKE b P hh o0t MAIH, Trematomus bernacchii 73410 %@ L TR
£ N/o U =, Sterechinus neumayeri ; % H . Neobuccinum eatoni ; ¥ & A ¥, Lineus
corrugatus SEFEERE S v, RESE, REBAEEL LI, EPSEIHTTHEML 2.
t b7, Odontaster validus D HIRRIIE, FEIC LD RE ., v =k EOREL PR TE
HEIBOLNLehol, FLLINBARBOLH B THo 201k, WHEO
Orchomenellaspp. T, 1982 DA MBI L 720 LA, 2 OHIBER, HIEE
iricmhr o,

1975412 i3, kDB o st X CoREE R A, S. neumayer, O. validus, L.
corrugatus A LB WHLA A ZEIHRE S D DX L. N, eatoni 1. EBFTA 5 600m
RITOLRCHEBALOREZINDLE, AN TSI, BWOEBESAHICOVT
DIEHREB L LD TET,
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Vertical distribution of benthic octopods in the Antarctic shelf waters

ZEHEC (HUHFEYR) . BESHE EREX (RRRBEFRAF) ,
BAEE (RRKEXF)

T. KUBODERA(National Science Museum), H. NUMANAMI, T. IWAMI(Tokyo
Kaseigakuin Univ.) and T. OKUTANI(Tokyo Univ. of Fisheries)

Octopods are one of important members of the Antarctic benthic community. However,

inadequate systematic knowledge on Antarctic octopods had prevented their detailed

biological studies by species. We have paid attention to collect Antarctic octopods and

provided supplemental specific characters for some eledonine octopods that allow them
to be identified accurately into species. In recent years, bottom trawl and trap sampling

conducted by JARE around Syowa Base yielded more than 20 individuals of octopods.

Species identified are Pareledone adelieana, P. charcoti, P. harrissoni and P. turqueti.

They were collected in the depth range from 130 m to 634 m. Judging with previous
records, Pareledone species are the most dominant octopods in the Antarctic shelf

waters.

(R UDIC] BBEOBLEBYHELELS L
Ty 7 IBREHRTELVEENIN-TTH
5, 1 9ttikd o ST TThbh:
MEL OBBIEFRET, 15~1 TRIELDy D
FHHEINTHS, UL, BORELAELX
BERNEERDIE®RTH S SONE . T
bt ERVAT, SEFENICHT ) ORI
INTW I, D7D, UV TOEYFHIA
ROZERIZ. BRIRKEZ LW,

Bx REREITDID ., MBEREEHENEL.
SEFORFEED D L LB, REA T2 IE
KBLT. LDFMNBEMESA T, £
WeiE, RETHEEINICHASERRHO Y VR
U LB 7 IBRFONESRP NN, S5F
BREDON L OPIERINTE TN 5,

Z OBUE, BREMEATIT-IKTO Ry 5
Ty MEE. TREKETIToE—L -
NWBSETHEEKD Y 2R ohi, Tho
REDERICA  TOMRAMA .. FHpES I8
DORBEATIZONTHRIAEMA 2,

(HR] mERohiBEHN R, IFI(FV
Y ¥ 3B (Pareledone)D 4 BIRE I N iz, P.
adelieanal3/KtE246-291m» 6 2 fEfk. P.
charcotiid130-634m» 5 8 k. P.
harrissonild150-396m#b 5 9 @&, P.
turquetit$242-398m M6 2 A FEEI N, BE
MOV I—FEMA 3 &, %&%200-500m, 100-
634m, 100-400m, 200-400m $ATE S i %ifH &
8%, £y KEI00mfHET, 7 IFDKE
RO 2 BF oI, I XV IDFRD SHET
BE. REISKg EEEZ N, %564
Megaleledone senoi® b D EBbN 5, Wtk
bERL 7 aPELLTHE I EZERINS,
ZOMb. ¥ IFDIIAIKE196m &L 846mD S 1
SO/ ShI BRIAHTH B, 5D TK
FD + v 5T TP. charcoti & P. harrissoni® 2 &
DEREI N, ERNSERTIEON, LRED
2 BAVK T OREIE & & O BEFEHESE 0 DRI
KEETA7IHTHELHICEDLNS,
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Benthic gastropods and bivalves collected by 33rd, 34th and 35th JARE.

BEEEH (FBRFERK) , BAEF AR , ERER (RBEHKKX) |,
TR—B8 CGEKIEBER) , LBERE BEX) , EHEAEXR EiX) ,
BHNES  (FRHAF)

NUMANAM], H. (Tokyo Kasei Gakuin Univ.), OKUTANI, T. (Tokyo Univ. Fish.),

IWAMI, T. (Tokyo Kasei Gakuin Univ.), TAKEUCHI, 1. (ORI, Univ. Tokyo),
TUCHIYA, Y. (Univ. Tukuba), IGARASHI, A. (Tohoku Univ.) and FUKUCHI, M. (NIPR)

The benthic Mollusca collected with the bated traps and SCUBA diving near Syowa Station, also with the bottom
trawl from the offshore area of Liitzow-Holm Bay, Casey Bay and Prydz Bay. Nine species (6 gastropods and 3
bivalves) were collected near Syowa Station. A part of molluscan specimens collected from the offshore area of Lii
tzow-Holm Bay, Cascy Bay and Prydz Bay were studied: 12 species (9 gastropods and 3 bivalves) from the offshore
area of Liitzow-Holm Bay, 7 gastropods from Casey Bay and 5 species (2 gastropods and 3 bivalves) from Prvdz Bay.
Almost all species are those with circum-Antarctic distribution. Among them, Bathyberthella antarctica (Notaspidea)
which had been reported from the South Sandwitch Island, the Antarctic Peninsula and the Weddell Sea was collected
for the first time from the offshore waters in Liitzow-Holm Bay, and Aforia mulitspirallis (Turridae), which had also
been reported from the South Orkney Island, the South Shetland Island and the Antarctic Peninsula was collected
from the Prydz Bay. The distribution areas of these two species are extend to more easterly than hitherto recorded.

#33 - 34 - 3bRMBBIEITIE, THEXKE4E
BOREHFTE) O—BRELTY =2Vt - FL
LR - AR, S EBRUTTY v
VBBV CEABYMBEOEE T
ROT=DHDDORE - BENITTOILEZ., Znbo
BEMCEEINCOWEERE L _HBERIZH
WTHFSEE 21T o7, BE, BEDITRIIEE
FTHaN, INFETREHBSNEZERIZON
THEMICHES 3.

(M Bl BWEIDTOWE- - FETiTb
.

1) Vayst « FALE: BfEkbid L
TN DOKIEO ~680 miZ BV T THE L
KAEBEICLOIBREZT o=, $1-HEIE
(68° 39.0 7S, 38" 41.8 E~68" 57.4 S,
39° 08.1  E:/KZE160~280 m) BV TIX
A hr— T @B EITR o,

2) r——¥ 1 66° 27.97S, 48° 32.6 E
(FKEET737~842 m) &£66° 41.37S, 48° 19.9
“E (200 m) TEH3EOE—ARn—L%
To7=.

3) Y yvE 1 66° 53.0°S, 75° 58.6 E

(KZRT76 m~391 m) &L67° 088" S, 75°
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Benthic gastropod fauna around Syowa Station and adjacent waters, Antarctica.

BEFHB (RBEFERR), REFE (BAKR) ,BEEE (b
Hideki NUMANAMI (Tokyo Kasei Gakuin Univ.), Takashi OKUTANI (Tokyo Univ. Fish.)
and Takao HOSHIAI (NIPR)

In the Antarctica, the knowledge of gastropod fauna in the area between the eastern Weddell Sea and 50°E is
very scarce. The present study was carried out based mainly on gastropod specimens collected by the
Japanese Antarctic Research Expeditions (JARE), and those stored in National Institute of Polar Research
(NIPR) collections. The gastropod specimens collected from Breid Bay (depth range 271-310 m) and Gu
nnerus Bank (depth 280 m and 955 m) with the bottom trawl, and around Syowa Station (0-680 m) with the
baited traps, small dredge and SCUBA diving. Ninety species of 44 genera 24 and families were identified
The most diverse family in the present study was the Buccinidae, occupying 19% (17 species) of the total
number of species occurred. Seventy-eight species were collected in Breid Bay, 12 species in Giinnerus Bank
and 10 species from around Syowa Station. As for the geographic distribution, 21 species (23.3%) were
collected only from the present study area, 32 (35.6%) have hitherto been reported from East Antarctica, three
species from West Antarctica, 24 (26.7%) being circum-Antarctica and 10 (11.1%) from both Antarctic and
Subantarctic region. The affinities of fauna between the study area and other 19 Antarctic and Subantarctic
areas were analyzed. The study area shows a high affinity to the Ross Sea to the Enderby Land, but it has a
low affinity to the Weddell Sea to the Antarctic Peninsula. It is suggested that the gastropod fauna around the

Antarctic Continent is separable into two subareas.
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Baited trap system carried out during JARE-3S5 Cruise

MA—BREXEBEXNREF) - EMEET (RRKEX)
S EM (RAKYE) - BOWMAR (EiHHRR)

L. Takeuchi (Ocean Research Institute, University of Tokyo),
T. Miyazaki (Tokyo University of Fisheries), M. Kawachi (Tsukuba University),
and K. Watanabe (National Institute of Polar Research)

During JARE-35 Cruise, we collected necrophagous benthic animals using a baited trap at three
localities in Liitzow-Holm Bay and off Enderby Land, Antarctica. The trap consisted of 4
chambers with length of 100 cm and a diameter of 38 cm. The recovery of the trap was achieved
by rolling wire and rope connected to the trap or releasing iron ballast using an acoustic release.
About 70 to 140 individuals, mostly amphipod and isopod crustaceans, were collected each time.
The large amphipod Eurythenes gryllus which was collected from 3186 m depth was
successfully maintained 1 week in a shipboard laboratory and measured oxygen consumption
rate. The present study reveals the potentiality that further detailed laboratory experience on the
ecology and physiology of abyssal crustaceans will be carried out in polar region.
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i EMEIRAREHEO EYHEEE
Foob WEB STRUCTURE OF DEMERSAL FISH ASSEMBLAGES
- TROPHIC PATHWAYS AND ANTHROPOGENIC INFLUENCE -

ARk (bl RFKE )

FREF R GRALKRF /AR 3R

Orio YamaMmura (Hokkaioo University), Tapastr Inapa (TNERI)
Trophic pathways supporting the shelf/slope demersal fish community off Sendai Bay was studied
based on a total of 8,650 stomachs of fish collected during May and November, 1989 - 1992. Food
web structure was described for a total of 16 fish assemblages, which was obtained by the cluster
analysis of trawl samples based on species composition. As a relative importance of a trophic
linkage, an index considering diet and dominance of predator was calculated. In every assemblage,
each of which were dominated by a gadiform species, the importance of pelagic prey (e. g.
Euphausia pacifica , Copepods, Pacific sardine and myctophid fishes) was high. Whereas its
importance was exclusively high during May (87.6-100%), it decreased during November (55.1 -
82.5%) when benthic prey and fishing discard, Pacific saury Cololabis saira increased up to 34.3%
and 23.9%, respectively. According to the catch statistics of 40 years ago, the fish assemblage in
the study area had been dominated by benthos feeding species (rock fish and flatfishes). These
fishes are more substratum-related, dependent upon benthic prey, and more vulnerable to trawl
fishing than the present gadiform dominants, walleye pollock, Pacific cod and hakelings. Therefore
it is concluded that the fish fauna and the trophic pathway in the study area have been changed due

to the anthropogenic factor, fishing activities.
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The Visual Acuity of Trematomus bernacchii

HEEET GEREEN) . BREX FHERK) , NESEZ (Gittg)
T. Miyazaki(ORI), T. Iwami(Tokyo Kasei Gakuin Univ.), Y. Naito(NIPR)

To determine the visual acuities and visual axises of Trematomus bernacchii for different

fish body size,

retinae were observed histologically.

The visual acuities were calculated as

0.076 for fish of 85mm TL and 0.095 for 192mm TL, which increased with increasing of fish size

even though cone density decreased.
the highest density areas were the central
dorsotemporal point.

The cone numbers per unit differed with point in retinae,

band that of from temporal to nasal, and

This result implies that T. bernacchii has forward and lateral visual

axises, and coincided with morphological standpoint.
The visual acuity of T. bernacchii was three times as high as Pagothenia borchgrevinki that
has overhead feeding vector. As for underwater visibility, the reduce of apparent contrast of

underwater object was greater for horizontal than vertical,

however it was considered that

T. bernacchii can have equal of P. borchgrevinki in visibirity, to has high visual acuity.
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BIEHTHRE S N=-T 4 ¥ 3 47 Dissostichus mawsoni Norman
& Aethotaxis mitopteryx DeWitt (C DT

Record of Dissostichus mawsoni Norman and Aethotaxis mitopteryx
DeWitt from Syowa Station, Antarctica

a#r B GEeh) - gXER OKEX) - aREX - BERFHE (RBERX) -
TERHEE (HERX) - AtEEX GRALX) - @Hots (Bhe)

Tanimura, A. (NIPR), Miyamoto, Y. (Tokyo Univ. Fish.),
Iwami, T., Numanami, H. (Tokyo Kasei Gakuin Univ.), Tsuchiya, Y. (Univ. Tsukuba),
Igarashi, A. (Tohoku Univ.) and Fukuchi, M. (NIPR)

Among fishes recorded from the Southern Ocean, Dissostichus mawsoni Norman is known as the
largest fish species and reaches to 1.7m in total length. During JARE33-34, D. mawsoni of 129cm in total

length was collected from the Ongul Strait.

This is the first time to collect a large adult over 1m length from

the vicinity of the Syowa Station. The present Dissostichus was estimated as 16-17 years old based on

formerly published growth curve of this species.

During JARE34, Aethotaxis mitopteryx DeWitt was also caught by the vertical long line from the same
locality of the Ongul Strait. Because this is the first record of this species from Lutzow-Holm Bay and
adjacent seas, it is described in detail. A. mitopteryx was kept alive in a tank for about two weeks, and its

behavior was recorded by VTRs.

Judging from the present observations, the elongated pelvic fins were not

used for sustaining the body on the sea floor as in other long—pelvic channichthyids.
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Stomach contents of a nototheniid fish, Pagothenia borchgrevinki
(Boulenger) at Syowa Station, Antarctica

BREX - BEFEEERBFERX) - E4FE (Bt
Iwami, T., Numanami, H. (Tokyo Kasei Gakuin University.) and Hoshiai, T. (NIPR)

Pagothenia borchgrevinki which exists singly or in school just beneath the fast sea ice is common
pelagic species in the vicinity of Syowa Station. In the present study, the stomach contents of 16 specimens
(81 to 204mm in standard length) were analyzed. Four stomachs were empty. Only three specimens
collected in the northwest of Benten Island fed on copepods. Euphausia superba is the most frequent food
item (in 50%), followed by gammarids (42%), Pleuragramma antarcticum (17%) and Euphausia crystallo—
rophias (17%).  Comparing with the previous data on the diet of P. borchgrevinki in the Kita—no—seto
Strait and McMurdo Sound, krill is more important food resource for fishes in the Ongul Strait and the
differences of the frequency occurrence of food item among these populations seem to be depended on the

differences of the zooplankton fauna in each area.
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Feeding behavior of fishes of the family Artedidraconidae (Pisces,
Notothenioidei)

EREX - BEFHGERREFRKX) - WREEE (@B
Iwami, T., Numanami, H. (Tokyo Kasei Gakuin University.) and Naito, Y. (NIPR)

Fishes of the family Artedidraconidae are characterized by having a mental barbel.

The previous

study on the utility of the mental barbel in feeding suggested that artedidraconids do “fish” with their lure.
During JARE34, some specimens of H. verlifer, Pogonophryne marmorata and Artedidraco skottsbergi were
collected in good condition, and kept in a tank to observe their feeding behavior.

Our observation results did not agree with those of the previous study in all respects. H. velifer and P.
marmorata responded to touching their barbel with fresh krill and their feeding behavior was sometimes

elicited without pinching the barbel.

Based on our observations of the barbel motion in feeding, it is

suggested that artedidraconids do not always use their barbels as lure.
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Fishes caught along with the Antarctic krill in the vicinity of the South
Shetland Islands during the austral summer months of 1994

BREX (RRERRBEFHRX)
Iwami, T. (Tokyo Kasei Gakuin University.)

Observations on abundance of by—catch fishes were made during the austral summer months of 1994
(from January 12 to February 18) on board F/V Niitaka Maru in the north of the South Shetland Islands.
Among 99 net hauls examined, a total of 77 specimens of fishes belonging to 13 species were found in 25

trawl catches.

Among by-catch fishes, juvenile Lepidonotothen larseni was the most abundant (26 individuals) and

most common species (found at 11 hauls).

Juvenile and postlarval Chaenocephalus aceratus (13

individuals from 4 hauls) and Chaenodraco wilsoni (10 individuals from 6 hauls) were also secondary

abundant.
calculated.

To compare abundance of each fish species, the index of its occurrence in 100kg of krill was

Fish abundance could have been depended on the density of krill concentration. The large incidental
catch of fishes occurred in hauls with the low krill catch rates (Hauls. 36 and 47), and fishes are not found or

rare within krill swarms of higher density.
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ICE AS AN AGENT FOR DISPERSAL OF ANTARCTIC FISH?

M. G. WHITE and E. J. MURPHY
British Antarctic Survey, NERC, Madingley Road, Cambridge, CB3
OET, UK

About 250 species of demersal fish comprise the Antarctic fish fauna. Members
of the sub-order Notothenioidei dominate the ichthyofauna comprising about 70% of
the species and 90% of the individuals. They exhibit high level of endemism and about
75% of species are on only found in the Southern Ocean.

The present distribution of the Antarctic faunal assemblages is attributed to the
geological history of the Antarctic. The affinity of species assemblages can correlated
with the fragmentation of the super-continent Gondwana, migration along land-bridges
such as the Scotia arc, colonization opportunities offered by emergence from deepwater
owing to the lack of thermal barriers and dispersal under the influence of the west-wind
drift. Examination of the affinities of Antarctic fish assemblages indicate that the most
close relationships are with the nearest neighbour to the west and attributed to larval
drift and the extended period of development in the pelagic phase.

This hypothesis is acceptable for species which have an

extended larval phase of life in the pelagic zone but not a satisfactory explanation
for many species that are highly neritic and rarely found more than a few kilometers
from the coast. The occurrence of closely related or the same species of fish at widely
separated geographical localities even when these localities are of recent geological
origin such as volcanic island groups South Sandwich Islands, Bouvet and islands of
the Crozet Plateau is comprehensible for highly pelagic species but colonization by
neritic species is considered a paradox.

The utilization by fish of ice as habitat in coastal regions has been recognized for
some while. More recently the role of ice in the oceanic realm has become more
appreciated as research is addressed to the marginal ice zone and permanent ice zone.
The observation of young fish associated with ice bergs and pack-ice suggest a novel
mechanism for transport.

Equally Macrocystis fronds are frequently found drifting well away from the
coasts from which they must have been derived and may offer opportunities for
dispersal of neritic biota.

The potential dispersal of neritic species assisted by mechanisms such as drifting

ice or rafts of macroalgae is considered and tested by reference to distribution patterns,
life history and oceanographic data from the Southern Ocean.
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ON THE BEHAVIOUR AND FOOD DETECTION OF THE ANTARCTIC FISH
OPHTHALMOLYCUS CONCOLOR (ZOARCIDADE)

Edith FANTA, Ana A. MEYER & Flavia SANT'ANNA

Universidade Federal do Parand, Departamento de Biologia Celular
Caixa Postal 19031. 81531-970 Curitiba, PR. Brasil (Fax: +55-41-2662042)

Important behavioral actions of fish are those related to feeding. The strategies
used for food detection, the structures that allow these strategies, the food selection, and
finally the ingestion and acceptance of food, vary with the species.

The Antarctic Fish Ophthalmolycus concolor (Zoarcidae) occur in the Admiralty Bay
during the summer, between 100 and 500 m deph. 100 individuals with mean total length
15 cm were collected through traps and maintained in tanks at the Brazilian Antarctic
Station Comandante Ferraz, for acclimation, in controlled environmental conditions.
Their behavior was observed round the clock for 10 days, and their feeding activities
described. Some tests were done to detect if the visual or the chemical senses act mainly
for food detection and identification. When the animals could see the food, but there
was no contact with the water in which the food was kept, no reaction was elicited. On
the other hand, when they could not see the food, but a connection was established
between the water in which the food was kept and the animals, a very rapid reaction was
seen and the animals initiated the sequence of feeding movements, catching the food with

- 100% of success. What structure is responsable for this selection and detection is not
know as no taste buds were found at the lips. The eyes, on the other hand, are not well
developed, small, with very little and sparse rods and cones. Alert position was observed,
and these worm like fish did bend the body, maintaining the head in a higher level as the
tail. This allowed them to be attentive to the whole surroundings, probably detecting
more the movement than the shape . No inter or intraespecific agressivity was observed.
They were not fed by Notothenia neglecta, as they easily escaped through the gills, if
captured . The higher activity, if the cyrcle was 20 light/ 4 dark, was between 3 and 6 AM,
corresponding at darkness, and the lowest between 6 and 12 AM, corresponding to the
beginning of the light period.

Financial support : CNPg/Proantar; Logistical support : SECIRM/Proantar and the Staff of
Brazilian Antarctic Station Comandante Ferraz; thanks are due to Dr. Claude de Broyer
that gave us the living fish used in this study.
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Tracking of Emerald rock cod Using Ultrasonic Pinger at Syowa Station

HAER (FAKR) , B H (kX)) , @ESZ (KkX)

Y.MIYAMOTO (Tokyo Univ. of Fisheries),

, B B (i)

HAN J. (Tokyo Univ. of Fisheries),

E. HAMADA (Tokyo Univ. of Fisheries), A.TANIMURA(NIPR)

This paper described for fish behavior tagged with an ultrasonic pingerat
Syowa station during The 34th Japan Antarctic Research expedition 1992-1994
(JARE-34). The observation system consists of an ultrasonic pinger, eight

secondary stations,one master station and 32Zbit personal computer.

rock cod { Trematomus bernacchii )

Emerald

cought by rod and line at the observating

station was tagged with an ultrasonic pinger and subsequently release at the

same station.

Each fish movement was recorded continuously forthree days.

The fish trace observed was within a radius of about 10m near the bottom.

[idLdlc] BEI4XHAERBBHR
# A& (199235’\'1994$) T. BRE
WRALOEKEBRIZEB W T, vad7%72
{ Trematomus bernacchii ) {Z B/ N EF
FRF (D -LHER) 2EFL., £
DITHOBEL27- 72,

[H&E] BEJZIZ. o -k V2%
YAFA, NWV2ybh LR 3B, T uh-
IZiavat o v2B-IL ( 2 8.5nn.

£&33mn, KhEEBE2.7g) AW,
bt -id. I EICe%kizaBEHN
MAMES 2 RIET 5., FVA-I-yA5AIL. 8
DDTFREIDOBRETHEINS,
BlEL vIvIBRNEHoORBERER
Mz, BRI EEDINICEEL
. FRIZRSEBHEE» S 2 kndbdl
HOHE, EHOBEMEKBROEE A
Stn. KolZERE L 72,
BIREBLAVIIYD-PLORET 2
L%@jwﬁﬁéib%kﬁ *
WEHEBMEWH, ZoBBTIT4
% 7. t/b—ﬁk%ééh
ELTRIE. BS
"BRICXEET S,
CIUNT-ERELLF

I WY
ol
R

2
3]
Kl
H

o —

b
ﬁuu;%
&”r\“

J’Eiﬂ‘iﬂﬂiit T
FREDEZEHN
A, N vay it
BE2HLr s -0
fARL., BBEIZH

BROEE

FF i 3
B 3 Radiv3 RN
S

%’WS§HW

rcﬂﬁmmwm
s
ﬁ

it S

ay|
=+

=¥
SEYBaA S EAE
E
=)
)

SWE R REARW A S o

5,

. HAElATHYIC
FIL. ﬁ% kEFHEL 26
~REELStn. ke S RAL L2,

4

AN

b= 4
Emll
~ 04
;W

<}

ﬂ

[#R] SAIZ1993F 28 » 51994
FL2RORBICEHOMERL. 1 EHFEHS3
HEH. SP3BT -1257,
ARidStn. kKo o MEINB EFNE
BEICEEL., 20%FFI0nmAR
Efngl., BEEBHEETILALYELSN
oot

[HR] NRAEZTHHTLHILBRT
& §, EM“%%%?émk+%&k
DRV EBEHIABOR LT, £
NDH., NS LADHEU I -EHFICT X
D. VAR ADBERBENF DT - B
WH, ZO0F#H2HEFLT WS TS
BEZLHNS,

LipL, L 7-vam9%" 2 2Kk¥ET
FAELBELILERTL, BEIZYY
2 AL BrArghnwI s
2. . BERE D% 2
Lmﬁklhfﬁ FUM- D E K
. AULBELCREEBELTWSE Z &
3N, FO—HFT., EHLTH
TWwhwnwHh, HHoBETI
TomBen. BRARCAR
L2EmMBH L, chh s,
@ﬁﬂé%ofw

5,

T 0k
x
7“

ASF AWM
&
o
‘.?>i-9§L
v &
lﬂ_lxl-lll
S
g}
b3

X

X b &
= H
IH R
M3
g

BRAASCH Y ocEmo-rrRr B
P
g5 S

IRFEFSSTOREAA L TR

[S .
mmHSNNH

NE B YO oY R O ook
RS Bals R TaN
mmwmww@&m
o NN EET SEE N
ST EFNEY
N

V)



P46
AABIBRIC BT 5 £ 5 X ORBEEXTE

Vertical movement of flounders off the coast of Niigata, Japan Sea

2R & (RALFX%¥) HNE—t (AXBXKERRF)
REBEZ (BEtmRER) SA4E5— (BABXKEMZER)

K.Iwao(Japan Women's Univ.) , K.Nashida(Japan Sea National Fisheries Research Institute)
Y .Naito(NIPR) , S.Kanamaru(Japan Sea National Fisheries Research Institute)

Using micro data loggers, depth and ambient temperature were recorded for free ranging five
flounders (Paralichthys olivaceus) during the autumn 1993 and the spring 1994, in the Japan Sea.
The average ambient temperature was 9.7°c in spring while it was 20.8°c in autumn. The fish
usually stayed on the seabed but sometimes swam for a few minutes. They swam up at some speed
or step by step. The percentage of the total time off the seabed was 2-34% during daytime and
5-16% at night in the spring, while it was 4-10% and 23-28% respectively in the autumn. The
mean ascent rate of each flounder was higher at night than during daytime.
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Changes in swimming behavior of free ranging flounders in relation to ambient

temperature

Rt (HARBD) | &R & (HALK) . &6 (BAE) | WlREE @HE)

K. Nashida (Japan Sea National Fisheries Research Institute),
Y. Naito (NIPR) ,K. Iwao (Japan Women's University),
S. Kanamaru(Japan Sea National Fisheries Research Institute)

In September 1993, nine data loggers were attached to flounders
Paralichthys olivaceus off the coast of northern Niigata Japan Sea, and two of
them were successfully recovered in the same waters after 8-15 days. From the
continuous records of swimming depth, some parameters of swimming behavior
such as duration off the seabed, ascent and descent rate and height off the seabed
were examined in relation to ambient temperature. The range in ambient
temperature was 18.3-22.4°C for flounder A and 17.6-21.9°C for flounder B. The
flounders swam vigorously during night time and stayed on the seabed rather
quietly during day time when the ambient temperature was lower than 20°C.
However, when the temperature exceeded 21°C they swam actively both day and
night and there were 3.5-5.4 and 1.6-2.3 fold increases in duration and height off
the seabed. Ascent and descent rate did not show any change in relation to the
temperature increase.
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Diving pattern and stomach temperature of foraging king cormorants

MEERAF. ANEEEZ (HEE) . BE8Th (KBRMX) RBE tXR)
Shaughnessy, P.(CSIRO)

A. Kato, Y. Naito (NIPRY), I. Nishiumi (Osaka City Univ.),
Y. Watanuki (Hokkaido Univ.) & P. Shaughnessy (CSIRO)

Using micro data loggers, diving behavior and stomach temperature were recorded
during a foraging trip in three king cormorants at Macquarie Island. They made 20 to 49
dives, averaging a 21 to 40m depth, during 3-5hr foraging trips. The loggers for
stomach temperature were equipped with two sensors, at upper and bottom sides.
Stomach temperature fluctuated between 36 and 43°C, differing between both sides.
Temperature drops and difference might correspond to diving induced change in body
temperature and/or ingestion of food.
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Individual variation in the diving pattern of male and female king cormorants

BR HHE (BAX . Mg AT (GEE) . B 2 (KR
P.Shaughnessy (CSIRO). % RX (BA¥) . A B2 ()

M.Kuroki (Waseda Univ.), A.Kato (NIPR), Y.Watanuki (Hokkaido Univ.),
P.Shaughnessy (CSIRO), Y.Ino (Waseda Univ.), Y.Naito (NIPR)

Using micro data loggers developed by NIPR, we studied the diving performances of
27 king cormorants. Males and females had different diving patterns (Table.l) but same
average total dive duration per day (UWT). For both sexes, UWT however differed each
day. Individual differences were larger for females than for males. As chicks became
bigger, males dived deeper but maintained a constant UWT, whereas females increased
their UWT without changing their diving pattern. Diving pattern is analyzed in relation to
prey type and variation of other diving parameters (ascent rate, descent rate, bottom

time) between sexes and individuals.
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Table.| Diving pattern of male and female

Sex Male Female
Timing of diving  {9:00-22:00 |3:00-14:00
Dives/day 73.9+29.1 |119.1+84.8
Dive depth(m) 30.6+10.2 ]16.1£10.6
(max.110) (max.60)
Dive duration(sec) |108+32 67 =40
(max.330) |(max.240)
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Diving behavior of harbour porpoises and their ambient temperature
in southern Hokkaido 1994.

NEEEE (BAD |\ REEE SER)  ANEAN (ZEXR) | EEBEA (B8 |
g E 5L (HEgRf) | NEFIEHE (RR3LAT)

Y. Naito (NIPR), S. Otani (Mie Univ.), A. Kawamura(Mie Univ.),
S. Nishiwaki (Inst. Cetacean Res.), M. Kawasaki (Inst. Cetacean Res), N. Ono (NIPR)

Little is known about ambient temperature of cetaceans. We first obtained simultaneous data on
dive depth and ambient temperature from two harbour porpoises (Phocoena phocoena) in southern
Hokkaido, 1994. Measurements were made by the micro data loggers which were attached to the
dorsal fins with the time scheduled releasers. We successfully recovered the micro data loggers.
The animals dived continuously during the periods of measurements ( 2 and 4 days ). They dived
so frequently , 845 dives/day and 661 dives/day respectively that temperature measurements were
made 35822 and 15257 times by each animal. As the results, we suggest that (1) one porpoise
went along coastal area where cold and warm currents are mixing and (2) the other went into Funka
Bay area where spring layer in shallow layer was eminent.
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Trace element concentrations in tissues of the hatching-year and adult
Adelie penguins

AN - E\BF (BELERK - ABBER) , AFFHH (FEREIX
- REW) , BEREZ (RX-@EEH) ., HE & (k- B¥EH) ,
MBS Z (L6 )

Y. Yamamoto, S. Kanesaki (Dept.of Human Sciences,Kobe Coll.), T.Kuramochi
(Dept. of Agriculture, Tokyo Univ. of Agriculture and Technology),
N.Miyazaki (Ocean Research Institute,Univ.of Tokyo), Y.Watanuki (Dept.
of Agriculture, Hokkaido Univ.), Y.Naito(National Institute of Polar
Research)

Samples of liver, kidney, muscle, skin, feather and stomach contents of
Adelie penguins were analyezed for their concentration of Cd,Cu,Zn,Hg,Pb,
Se, Mn and Fe. Twelve hatching-year and eleven adult penguins were
captured during the chick-rearing periods from Januarly 1 to February 9
in 1991 at the breeding sites in Cape Hinode and Langhovde. Cd,Cu,Zn,Hg,
Pb,Mn and Fe were determined by atomic absorption spectroscopy, and Se was
analyzed by fluorometry. Generally, higher concentrations of the heavy
metals were found in the liver and kidney. The Cd and Hg concentrations
in the liver, kidney, muscle and skin of the adult penguins were signifi-
cantly higher than those of the hatching-year penguins. High bioaccumu-
lation of Cd was observed in the adults. The Fe concentrations in the
pectoral and femoral muscles of the adults were about four times higher
than those of hatching-year penguins.
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Ultrasonographic Visualization of Inner Organs of Penguins

AT (R - 85 - FEBRERY) - EBFE (REH
EERAKER) - BHEAE (RX - 83 - FPEBEREY)

Satoko SEINO (Col.Arts & Sci., Univ.Tokyo), Hidemasa HOR! (Tokyc Sea Life Park),
Koji TSUTSUI(Col.Arts & Sci., Univ.Tokyo)

Non-invasive methods have been successful in visualizing inner organs and acquiring
physiological data on human beings in medical laboratories. But once we try to use them
in our field work, what we demand is mobility. We chose the most handy non-invasive
technique, ultrasonoEraphy. Ultrasonography is now in the stage of "visual natural
history". At first, what it can visualize shoulc?, be determined. This preliminary study
reports feasibility of some frequencies and scanning modes for visualization of inner
organs of penguins. We refine this technique up to the monitoring tool for field physiology.
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Diving behavior of harbor porpoises in Funka Bay, Hokkaido.
XEHED , NEEEZ2 . ANEAD | EEXAS . JIERA3) . HiEEesF)
) ZEX, 2 W, 3) BERH
S.OTANID, Y.NAITO?), A KAWAMURAD, S.NISHIWAKI3), M KAWASAKI3), A.KATO?
1) Mte Univ., 2) NIPR, 3)ICR

There is very little data on the diving behavior of free-ranging cetaceans. Micro data loggers with
a pre-programmed mechanism for cutting fixation were attached to the dorsal fin of two female
harbor porpoises (Phocoena phocoena) in Funka Bay, Hokkaido. They were successfully
recovered,one after two days and the second after four months, and a total of 141 hours of diving
data (depth and water temperature in 467 1dives) were obtained. Both porpoises dived almost
continuously, scarcely taking long-term rest at sea surface. The maximum depths were 98.6m and
70.8m, respectively, but most dives were shallower than 20m. There was no significant difference
in dive depth and dive duration between daytime and night, but surfacing time was longer at night
than during in the daytime.

The descent rate was not constant during a dive. The deeper the dive depth was, the faster the
descent rate was in the tirst 10-20s of each dive, suggesting that porpoises have already decided the
diving depth when starting to dive .
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OCEANOGRAPHICAL ANALYSIS ON THE SOUTHERN MINKE WHALE DISTRIBUTION
BASED ON THE DATA DURING JAPANESE RESEARCH TAKE IN 1993/94

KR GEHAPD « FEAE (7O 7HED - ¥R (BfpD - EEH (B8
M. NAGANOBU(NRIFSF,)  H. KANO(ASIA AIR SURVEY) Y. FUJISE(CETACEAN RES.)
and
S. NISHIWAKI (CETACEAN RES.)

The seventh cruise of the Japanese research program conducted under the
special permit carried out in the Antarctic Area IV during the period fronm
3 December 1993 to 19 March 1994. The survey covered the waters among 70° E and

130° E, among 60° S and 70° S.

The research used one base and three sightings and sampling vessels.
The reserch vessels were engaged in a systematic sighting and sampling survey
on minke whale, and 97 XBT observations in order to analyze oceanic structure.

The relationship between oceanic structure and distribution pattern of
minke whale was examined using the data obtained from this survey.

The environmental gradient indices were introduced to express upper
strata of oceanic structure simply. First index was the integrated value of
water temperature from the surface to 50 m in depth (Q50) which indicated the
codition of Summer Surface Water (SSW). Second index was the integrated value
of water temperature from the surface to 200 m in depth (Q200) which indicated
the distribution pattern of the Antarctic Surface Water (ASW).

T The density indices (number school/100 nautical miles searched) of minke
whale distribution were compared with the isotherm of temperature at each depth
and the environmental gradient indices ; Q50 and Q200.
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Establishment of a model for diurnal variation of feeding activity of
the Antarctic minke whale

RFEFER (BKX), KpRFEA (BERHH

S. KUWAHARA (Tokyo Univ. of Fisheries), S. OHSUMI (Inst. of Cetacean Res.)

The diurnal feeding activity of the minke whale in the Antarctic was estimated by
means of a model. The model was established by the analysis of various biological
data which were collected by Japanese whale research in the Antarctic. Feeding times
and feeding time vary accompanied with the seasonal change in day time. In the season
in which day time is long, minke whales feed smaller amount of food frequently in day
time, and in the season in which day time is short, they feed large amount of food

within dark time.
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Low-temperature inducible expression of the gene encoding isocitrate

dehydrogenase of a psychrophilic bacterium, Vibrio sp. strain ABE-1

Ekfz, HAEH. LKRAE. BPFE—B. AR (X - H - £PHFP)

N. FUKUNAGA, S. SUZUKI, T. SAHARA, J. TSURUHA, and Y. TAKADA
(Hokkaido Univ. Biological Science)

In Vibrio sp. strain ABE-1, a psychrophilic bacterium, there exist two structurally

different isocitrate dehydrogenase (IDH) isozymes.

No homology was found in amino

acid sequences deduced from the cloned two Jcd genes encoding IDH-I and IDH-II,

respectively.

IDH-II exhibits high enzymatic activity at low temperature.

Effects of

temperatures on the expression of the icd genes in Escherichia coli were examined. It

was found that the expression of icdll gene was activated at low temperature.
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THE ISOLATION OF FUNGI FROM THE MCMURD DRY VALLEYS REGIONS, ANTARCTICA

iz ] 1

(80 BRI

SORMBERY BT ISREmRER
Jiro NISHIKA¥A and (The late)Hiroshi 11ZUKA
Department of Applied Biological Science, Faculty of Science and Technology,

Science University of Tokyo

¥e isolated 250 fungal strains from the McMurd Dry Valley regions (Lake Yanda,

Labyrinth, South Fork and Ross lsland)in Antarctica.

To study about the whole

images for many isolated fungi, the cultural and morphological observations,

etc. were investigated.
originality in Antarctic fungi.
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From the results, there was a wonderful diversity and
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Comparative physiology of cyanobacteria from thermal extrems,
Antarctica and hot spring.

BK R (EREFKR) . A FRE  (ADRIF) .
wE WP (HR/E/EH)

SHIMIZU, A.(Nara Women's Univ.),

KUMURA, K.(Maezawa Industrial Inc.) ,
Watanuki, T.(Kanagawa Pref. Public Health Lab.)
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Long-chain and branched hydrocarbons in cultured
microalgae and cyanobacteria from Antarctica

PRARE (KELKHEW) , WHYFF (HBLK), A8868 (BKEW) , RA%T (XE
ARERI) , BHENT (REAH) , SHEY (REXHE) , EEE (REXE)

G. I. MATSUMOTO (Otsuma Women's Univ.), S. YAMADA (Shonan Inst. Technol.),
S. OHTANI (Shimane Univ.), H. NAGASHIMA (Scl. Univ. Tokyo), M. FUJII (Scl.
Univ. Tokyo), H. AIDA (Sci. Univ. Tokyo) and H. SATO (Sci. Univ. Tokyo)

Hydrocarbons in cultured microalgae and cyanobacteria from Antarctica were
analyzed using a JEOL JMS Automass 150 gas chromatograph-mass spectro-
meter (GC-MS) to characterize their compositions in relation to biogeochemical
researches and chemotaxonomy. Generally, short-chain (<C20) n-alkanes and n-
alkenes were predominant in cyanobacteria, but phytadiene was predominant in
Chlorophyta.  Branched-alkanes and atkenes were mainly found in Cyano-
bacteria. Long-chain (>C19) n-alkenes (n-C2s:2, n-C27:1, n-C27:2, n-C29:2, n-C3o:2,
etc.) were detected in Scotiellopsis sp. (Chlorophyta) which is probably an impo-
tant source organism of long-chain n-hydrocarbon found in Antarctic environments.
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F7, ALESFFEOH S S OBEEMA .

(M8 &) DTy v— FEXLUB
A 7 R ETHRILL, BERET Lot
BERIUEV TN FY TERBEHERL
2. THoDEEFIILREMRETH 2EBMK
EORBELURFEMBREDERIZEST

Thhi. RILKFEDZHriZMatsumoto et
al. (1979, 1989)DHHIZHE L THi»7z. &

EHIKERIL A U LA F ) — VT IR ik,
VUBE NS LTI RTT T4 —i24&D
RALKETS 72 a v 2B mRILKFED N

EBiXdF+ESV—HSFLEESE LUIZJEOL
JMS Automass 150452/ < b5 7—<
ZAZANRZ bat—%—(GC-MS)TfT 7. &
72, RILKFEPICHBEDOFELHRTEICHD
2, BB E2mEE UTAESNRICK
DIKREMEZIT > THHGC-MSTHRIEL 7z.
(HEEELUEBE] RIOKFERBIZ T/
N2 F Y7 (Lyngbya murrayi, Phormidium
foveolarum, P. frigidum, P.laminosum, P.
preistreyi, P. uncinatum, efc.) , F&EH
(Chlorella vulgaris, Cosmarium
speciosum, Cosmarium sp. Scotellopsis
sp., etc.) KLU RRERMFTREI RN »
fo. —RRICARFEFIRALKFELEZ K, VTN
77V T TIRE#HDn-TIVA Y (nC17:0) &
SUn-7 Wy (n€i7:t, nCi18:1, nC19:1)
DERDTH 7120, BREATE 74501
v (isop-C20:2) NZ < FFN T/ Fih,
BUETNVH L EEITT N SE T )N F
UTIHROICEREL, (LESEFCER
ThHA ). ARBOLWILEIREEEROD
Scotellopsis sp.azit, EMEOn-TI v
(n-C2s:2, n-C27:1, n-C27:2, nL29:2, n-
C30:2, elkc.) O holkERTHRE I N/
Scotellopsis sp. L EDELIT, HBICE
115 BEHREKFEOEBELRHFELEMEER 5
hEEN b /Ih 5.
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Development of picocyanobacterial bloom
in pelagic zone of southern Lake Baikal

HEgeth'. #IRM Oliga Mologawaya’, Valentine Drucker®
("8R3 K - B - 4EY),? Limnological Institute,Siberian Branch of Academy of Sciences,Russia)

T.Katano',Y.Watanabe' ,Oliga Mologawaya’, Valentine Drucker®
(*Dept. of Biology, Fac. of Sciences, Tokyo Metropolitan University
’Limnological Institute,Siberian Branch of Academy of Sciences,Russia)

Lake Baikal is the deepest lake in the world and it holds 20% of the inland fresh water exists on the
earth surface. The lake is also famous for its clear water;maximum Secchi depth sometimes reaches
near 40m. However Russian researchers have noticed that Secchi depth of the lake lowers in summer.

As a part of Baikal International Center for Ecological Research (BICER) started from 1991, we
measured very low Secchi depth (5m) which was due to picocyanobacterial bloom in the south basin
in late July,1992. To study the initiation and development of the bloom, we investigated abundance of
picocyanobacteria and environmental factors from middle June to August in 1994. Water temperature
at surface was variable from 18th June to 5th July with a range of 4-10°C depending on wind
conditions. After 5th July water temperature steadily increased and reached 9°C on 8th and near 15°C
on 15th,July. From 18th June to 5th July the mean abundance of picocyanobacteria in the euphotic
zone increased from 3x10°cells/mi to 1x10°cells/ml, then reached to 5x10°cells/ml on 18th July.
During this period the maximum net growth rate(u;day’) was calculated 0.65. Results of nutrient
enrich and dilution incubation experiments suggest that water temperature was the rate limiting factor
of the picocyanobacterial growth .

Picocyanobacteria are main primary producers in pelagic zone of southern Lake Baikal and strongly
influence food chain of plankton and fish communities. The fact that picocyanobacteria growth
depends on development of short thermal stratification is considered to be characteristic in the short
cold summer in near polar region.

NA VG HROBRAKBEKD20% % GH LIERR KOKEEL b OWTHS, $hamicEL-ESEbh
ZENEDOHSTHEHLS ALAELTHS, UL, BREHENET T3 I L3LUEASOY TOMEHE
HHALNT Tz N A ANV HEBEEBEEFERRGBICERO—RELTRLZITT 07 N U REORIT %
T2 TABH, 19RFEO7TATHICERAESRSMIZETETLT3D2BRAIL-, Zhid@ ) \Boray
TINRIFUT (LAR) ZL5bDT. AXAEFROSHPLTIZZEOMIETE B I132x10%ells/mliZZE L T
W, TOTNV—LARBELBRINEOT, SERZZOREMRBOEBEENL L TRER T #X
AR L 1 + ABINA HVBENEICE A2 &Y. 3~5AR—HOHE TY L TY L i ifolz, Hl
EEEZ, K@, BHE, Cad 7 /N7 THREE, chlallE., BEBKRE. 28, VU EE. kU
FEBEBESCT, Cav 7/ R\ 7 TRREEOH N BEBER L QBRI W TR E{To 7. BBK
3. cHIBHAH7ASH ET—HMNREBRALN b DORED2HIZ, 4~10CTER LEE LK
BEBRALN o, THSHETECH S, EBKBERERLED /-, 7TASHICIZOCIZ. 18HIZIF15C
EHBX. @3-V ELLAEAKBHRBIEBRBIN:, Cav 7/ X727V 70OMMBAEEIX. 6H18HIZIZ
3x10°cells/mIT&H > 72 A7 A5 H T, 1x10%ells/mU ML 720 & DEAKRD ERITHH T, MBREEIZZ
NFETLEOES THML., 7H18H IZ135x10°cellsymliZE L T2o £ ORI BT O HMEE (uday’) 138
KT0.65% R L7z, EHIT, BRBHER, BN TOREERNER, OELLZ OB L7/ 57
T OREREZHREL TWE3DRAKEBTHS ZLSTREINT,

HEONA ANV FOLEBRIZBLTEaY 7 /R F) 7 IIEEICEM e —REEETH Y. D
7700 b RUAER O3 AMESICER LY EEH-oTw5, ZOREFEOEVKEBEORITIC
HELTH2013. BRHHHOBREZIONS,
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Soil algae in Antarctic region

PHRE (LBX-H) , hEEH (GRX - 8) , XB8E6 (BRXE - &8) ,
HOEA (REX¥E - B)
T. NAKANO (Hiroshima Univ., Fac. Sci.), T. IHDA (Hiroshima Univ., Fac. Sci.), S. OHTANI
(Shimane Univ., Fac. Educ.) and H. DEGUCHI (Hiroshima Univ., Fac. Sci.)

Soil samples were collected from Antarctic region by Ohtani in 1988. About 13 species of soil
algae were isolated from the four samples. They were Chlamydomonas spp., Bracteacoccus minor,
Palmellococcus minutus, Chlorella sp., Trebouxia gigantea, Stichococcus minutus, S. bacillaris, S.
mirabilis, Desmococcus endolithicum, Pseudoschizomeris mucosa, etc. Stichococcus spp. were

abundantly isolated from these samples.

IC»ic] mEREO HRBEEICEL T
ZOMAEPRKRLFED, 2EFEN, A8
EHHARITbNI TE 7 (Fritsch 1912,
Holm—Hansen 1964, Xoob 1967, Kol 1968,
Akiyama 1976, Broady 1976, 1979, etc.).
LA L, SIS BRI TEY,
FLMBEHIL, R—#KTchoTH
habitatD bR HEIC Lo TT7r I RN K
X< REBBENEV. LEB-T, &BIZ
%2 < OfFEHIR O HEIC W T HIERE A
MIZHRAT DLERDH D, APFR T LIRE
BREOSEFN, ABFOBRET o7,
(8] AFRCHWELEY IV,
19884, KA X - TUTOHATHESL
oD% W,
1. Xy ¥E  (88091616) :ib
2. RAFRNWNAVE, VATV ha—
A 1+ (88091714) : 7b
3. FUIURTT, BERIR(88042712) 11
4. & -o>XM(88062803) : &b
[F#] LEROTEZEEKCREL, -
NAEBBMEX VR EIc @i U CRITE L 1.

B A FIX, 15°C, 2000 lux, 12h8AHi/12h
W& Lz, ®— 7 ARCERRFR LICHE
LEBEO o= — 3 EEEMET T Y 2
7 v 7 LT, BBMERFmELHIC B UM
¥, BEERFFEILETZEERC L. B
DIEELITIRA T L —HRIC K o7, FEERR
FHE, RFEEMET CORRE, EETELA%
LTfTor.

(BREEE] 4V TIAhboBSh
BB IT, 8B O Palmellococcus minutus,
Bracteacoccus  minor, Chlamydomonas  sp.
Chlorella sp., Trebouxia gigantea, Desmococcus
endolithicum, Stichococcus minutus, S. bacillaris,
S. mirabilis, Pseudoschizomeris mucosa % T
Hotle. bol bEBE CHELZERIL,
Stichococcus D I NV—T Thofr. L oD%
MoOY T, EL—riErLEREIREN
b DT, il 3 MR L THAEPESS
Tholed, TEEFHISECTEIN.
CORRE, tRERISBRMICIBIT S
Pioneer plantd U CEHEREREZRZL T
WHZEERRLTVS.
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Soil algae from Syowa Station area

KBET (BIEA - HE), DHRE (LBEA - 8)
S. Ohtani(Shimane Univ., Fac. Educ.) and

T. Nakano (Hiroshima Univ., Fac.

Sci,)

Species composition of soil algae were studied based on seven samples
coltected from different type of habitats around Syowa Station area by

JARE33.

Following genera were found from collected samples using BBM

culture medium: Chlorophyceae, Chlamydomonas, Macrochloris, Koliella,

. Stichococcus, Prasiola. Xanthophyceae; Botrvdiopsis, Heterothrix. Tribo-
nema, Heterococcus; Bacillariophyceae; Navicula. Cyanophyceae; Nostoc,

Phormidium, Lynghva.

Prasiola crispa was found near lavatory of Syowa

“Station. Species number of the sample collected at 5 m from the lavatory
was highest among seven coflected samples.

Uizl

BfiEGRAOOLEER 75U
Tt Akiyama(1967). Fkil) (1968) R &ED
MENSDVGEMICHE. EEHIE HZE
g, RBRHEIBOEH228E32EEH
|EIhTWE, ZORUTIWEREY
RAREEL THUEME DO LIEEE
ORARMBITHH TE R, S[E I JAREINC
FVRBx YV IJO-BEUTHE
ENRBLELAHRBVIEEFHEOL M
EMRIARIToROTZTORREHE T
%, BIOEWMBEEHED. » L0 #ED.
FAITNALMRENYE LY HY -
D3R THEEAKOLERIT>oLOT
ZOHRLDVLVTHH LY THET 3.
(MR BLUHE]

JARE33IZ & V 19928 128 ~ 1993 15 12
REShRXELIE7HABEBL TER
ETVEBEORERIT- R, REEFSB
JURBKIE. BoEtEEHEEATA4.
FAVITNENOEREDOOIHN ATV i
2 - FIUNANMRKYENIEIALY S
V-RBil1CtH 3. H#BFUTCHBELEDL
BohrRH2BAK. —HELEXBB
Mgt R U itk B B MIR T 15°C. 2500
Tux. 12850 12B5FBARS BRI OR B TH
EEEEIT- k.

[(BRBLUEE]

BIEHEETHOEMIL L VREX
hRE3RELSIGEHRDChlamydomo-
nas, Macrochloris, Koliella, Sticho-

coccus, Prasiola, iz EH D Heteroth-
rix, Botrvdiopsis, Tribonema, Hete-
rococcus. HEMDNavicula, BEEHED
PhormidiumMS IR U e BDHEMRIZEL
HHEPOREFRRBREEFL TV 2 3
2 H1v7 ) VYPrasiola crispaS WERRY 72
Do—%2E->TEBY. AANREESE
HBLIHTV 3. EHHS S5 mEEh it
HoRHE»o 1 ABEETRAEHOPT
ELZEOBEBHBLVLTV 3, Thb
ORBUMRARLLAHUTVWEIRDA
Mot REINLLODEDI DI
THTH 3, BHRMErIHENRAEDY
HEH» > L HFEMDBotrydiopsis,
Heterothrix, EE#¥H DNostoc, Phormi-
dium, Lyngbva, HE#EEONaviculad HR
UTWB3, ANYE N9 hY—~DoeP
MhhETHRUIhRETEP»OURE
¥ M Stichococcus, HFHEM DBotrydio
psis, EEBEOPhormidiumMHR L THL
%,
FOFRashITIVRNRNIEIL YA
Y-REEFERMECHRATIEHEE
UCTHIshTWaAN., 2ofo@EICH
UTHLTIEORBRERELOBENHE S
PREWNTES>TRHEOBHEY > LIEOD
FERIBERHN I BT UIBAZETSH 2,
SEOFHEUTANABOCELERT S
RWHhr-T. EEHOIDIESEHE
TRREOUERITOLEN D %,
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How to glycerol is synthesized with carbon source in Antarctic Juwna/se//a

MERE (BRIREEFEF) BTN - CHEE - BEANS (MEENKE) - A&
BfK (BRBFT—%4) - NER=E (ELPHEERRER)

Tomohiko Watanuki(Kanagawa Prefectural Public Health) - Kazuhiro Matsushita -
Masami Nishina - Eitaro Hori(Saitama Medical School) - Kazumi Hata Sumiya(JEOL
DATUM LTD.) and Kenzo Kato(The National Institute of Health)

The halotolerant Juna/:/e//a is known to be to adjust its internal concentra-
tion of glycerol to accomodate large osmotic stress. Glycerol is reported to be
synthesized from intermediates of photosynthetic pathway via the glycerol cycle,
via starch degradation,or both. The purpose of this study is to know how glyce-
rol is synthesized with carbon sources in Antarctic Juna/ie//a sp.. The cultures
of Dunaliel//a sp. grown in logarithmic phase,were coved with dark cloth for 24
hours and then were fed !'3C-enriched sodium bicarbonate(50mM) with light illumi-
nation for additional 10 min.. '3C-signal from glycerol was demonstrated first
at CHs moiety and then at CH moity by at means of *3C-NMR. The process of !'3(C-
incorporation into glycerol was completed in 8 hours.

The foregoing results disclosed clearly biosynthesis in Antarctic Juna/ie//la
sp.. It also provide a simple !3C enrichment system of glycerol with '3C-sodium
bicarbonate,and the resultant !3C enriched metabolites may be useful biochemical
analyses.

1. oz

B RIEXE Juna/ie/ JaD EERRBEY I TV O -V TH D, T Iunalieliad T )
LO—VOER ABOLI_— I RANALEEHDILBBELALATVS, X528
BE. EXBIVEBAMN LV ACREIhZ L7V — )V REZEBEIET. 2h5X b
VRAEZIBELTWBZ LR, $TCREBELE,

CHASAPLVAREDORFII'H-NRCUZAMI A Az, LrbHilEEEDP LEEEOR
HTCHEERZ IR UE. S TCIREMEEJunalie/ lab¥ D LS ICRBREEFAELT
Tokad—NVESHE T 2L ERDEHIZ3C-BicarbonateZHW TV u—nBED LD
IRV INZPMMRTHELAEAEREIODWTHET 5,
2. EZERAFE

Johnson et al.(1968) D& i £ AW T pH8.0, 8000 lux.,HikHEE. HEEEE2CT
SYRPIANY—CHREEE CHEE U, SECEMY CIEH Iz 13C-Bicarbonate Z &M L
Fyea— VOSSR NVELENZBELERHIZC-MRTHE L 2.
3 EREF LD

1. *HECSREET O MEEN % 248 R e U /=48 12 1k o {2 50mMaD 1 3C-Bicarbonatediim U g
BI3I32LILOBLBELIIRNINZ LDl

LRHEEEILST YLD —NDISRUBIEED, WERETIRMENEFERT T
B2 bbhril,

3.0t u— DT RNVIEFE FCH, MEZCCHIZA->TW 2 edbhok,. RiZE
FECRIVELu—NVOEESHEBEO - HB2HEIL TR EHXE, 2O LIEIREE
BZKICHEREN, E5KE. COLIDRBRFR SNV EhETULO—VERVWTERA
OHELENERITELRAS D,
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Diatoms from Tierra del Fuego
BEEE GEER) - /T (HEZER) - SRIEKT (HESRLR) - HEEsT

H.FUKUSHIMA (Phyc. Inst.), T.KO-BAYASHI (Shonan Junior College), S.YOSHITAKE
(Shonan Junior College), H.FUJITA

Attached diatoms growing on the stone surface were collected from the small
stream at Lapataia National Park in latitude about 55 degrees south in Tierra
del Fuego, and 44 taxa were found. Of these 44 taxa, the species which are often

found in high mountainous regions and nothern area as Achnanthes saccula, Cymbella

subcuspidata, Eunotia nuscicola var. tridentula and Pinnularia obsucula, and in

cold water as Ceratoneis arcus and C. arcus var. amphioxys were included, however,

most species are considered to be a cosmopolitan.

The remarkable species in our samples is Fragilaria germainii which was recorded

as a new species by Lange-Bertalot and Reichardt, 1991 in the samples from
Kerguelen (latitude about 50 degrees south) in sub-antarctic region.
No reports have been recorded as to this taxon. The endemic species in the

Antarctic were hardly observed in our samples.

1993£F12A31H Tierra del Fuego O Lapataia ES/ABOY NIKEDRIFIEL T =
BREBEL T4 4taad s 1 B R U . ZORBHIHFLNETH 2
Achnanthes saccula, Cymbella subcuspidata, Eunotia muscicola v. tridentula’®
Pinnularia obsucula M & > ZEILtE. LAY L X TV 3HEPCeratoneis arcus,

C. a. var. amphioxys®d& D IC¥kitEs Sh TV 20H 3. SEORHE L -HMobTE
B9 X& bDidFragilaria grmainii Tdh2, ZOMEIHEEDKerguelen DOFK}Clange-
Bertalot & Reichardt $S19914E e U TRRULET, 2O®HEELSZN. +O/EE
BERITSEOSFFRIBE 225 12,
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Diatoms epiphytic on moss communities at the summit of Mt. Fuji

mﬁEZ(ﬂﬂﬁi§m¢),k@ﬁﬂ(%ﬁk'ﬁﬁ)
T. Matsusaka (Aoyama junior high school) and
S. Ghtani (Shimane Univ., Fac. of Education.)

Diatoms epiphytic on the moss communities were studied based on eleven

samples collected from the

summit of Mt. Fuji (alt. 3776m). Eight taxa

“(Pennales:7. Centrales:1) of diatoms were recognized through the present

study.
slope.

bers of other species were scarce.

collected from the southwest slope.

[Bum»i]

EL IR (EE3776m) WA, KiE.
RMOMERERXEHINIBATED
REoMULVWItBEO—->TH 35, EL
BETUBEEYHKRENES U, Naka-
tsubo and Ohtani (19912 & -» TREE
WEENH. G849 HEEHE EE L. B
REPBETSREOBFBE OREL I
EHIh T3, HEHCBALCR. &
B3I & - TPinnularia borealis®y & U
Hantzschia amphioxyvs® 2@ i X h
TW3, 1994F8ALCETILNTAR»
BrsoTERELLEXBZESEHREL
RER. WE2BHECINATHRLILGIE
Hod#E»rEbvohh, TITRHENR
ORBEABRRUFEM SR CHAMEm L
HBURERE2BET 3.
[HEB&UFHE]

1994F8H6H. ELWTEMHIE
FRHBEEBWTEHER. kEHELS
WTSEXOH 1 1OBEHEALER
BHIEELR. BEUTCTHSRVGER
BEURRAHMARER. L0 sRBELE
REOEFEREERANE, F0H%k. B
SHIBHIIIDLBIUEBRTUREL.
TYa—-5v 7 A THAK HE2EME
THRUBHORT RIT- k.

ALl species occurred in the mosses
Pinnularia borealis commonly occurred in the samples.

collected from the northeast
Cell num-

No diatoms were found in the mosses

[BERBIUEER)]

XM EEOREE» S IHEHZHSHE
EBHBEALLEY BRM4EOREE» S
WACHERIHRA VR > R, EEE
PEBEHIODLVTHABERERNES
THEY., kR ECRLRE. EREE
HRHELY., HFEHABREFLIEOMR
BUBLLTVL3, BEMTERIBMX
BOEBHLIA2Eh3RDERLOTL
RIELHY. HEHELEHOBERK.
ABERZFLLIARVOESDOERESE
Aohd, HHAUVABHEUIBSLOEHESE
D 0rthoseira roeseana, FRHEFEHOD
Pinnularia borealis, Hantzschia am-
phioxys, Eunotia praerupta, Navicula
cf contenta, Caloneis clevei, Cymbe-
1la sp. Navicula sp. THH ke TDD
HPinnularia borealisld b #EyL
UVhky FooRBEodREIIL Ry,
8 ¥ MM. Pinnularia borealisid
REGHENDY. TITEHMULTWASLZ
EHHIELULEN. ZOROBHEIILHE
B LW LBy, EFKEL -
MR RT AN TERDL > R
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Temperature characteristics of the Antarctic green alga Chlorella and the lipid
composition

RBEST (HEERKX) . EBE (HEERK) . Xa#F (BRX) .
RARE (KEXTRK) . EHELE (REERK)

Hideyuki Nagashima (Science Univ.Tokye), S. Kijima (Science Univ.Tokyo),
S. Ohtani (Shimane Univ.), G. I. Matsumoto (Otsuma Women's Univ.) and
H. Momose (Science Univ. Tokyo)

The unicellular green alga, Chlorella vulgaris KG-5, was isolated from King
George Island, Antarctica. The strain can grow between 5 - 30 °C with an optimum
temperature of about 20 , which is similar to another Antarctic alga, €. vulgaris

S0-26. On the other hand, a mesophilic alga, . vulgaris C-135 can grow between
5 - 35%. and a mesophilic alga, C. sorokiniana C-133 can grow between 10 -40 .

The strain KG-5 can photosynthesize between 0 - 37.5 °C with an optimum temperature
of approximately 25°C. These are slightly higher ranges than those of strain S0-
26. On the other hand, a mesophilic alga, C. vulgaris C-135 can photosynthesize

between 0 - 42.5°C, with an optimum temperature of 25°C, and a mesophilic alga, C.
sorokiniana C-133 can photosynthesize between 5 - 45 %, with an optimum tempera-
ture of 35%. These results indicate that an Antarctic alga, (. vulgaris KG-5 is

slightly psychrophilic, compared with mesophilic algae.

bhbhiz., chc EEoELE
WOBLWEBBTYOL ) CHERERES
EBELTWSH2E2HSP»ICTBEHET,
MBOBAEMPLFSANL—-—DHEBR
Dro5HBELEHEER. FICEERR
BIOULIDOKEREREPLETLRED
BRICODOWTHANRTER, FhiCkb L,
BAEMBAD 2 BELLIOSBEL
2L FChlorella vulgaris SO0-26% @
SERE. tAREMHOoREEHOWY
NICBNWTHEFEDC. vulgaris C-
1358k, C.sorokiniana C-133#RiZ X T,
FODERMICH - 2.

Z2ZTCHER. BEBEBERMEDX
vZva-VBiYpELE QLS C
vulgaris KG-5 &2 HFLICFDOBERME
ERAN T, BEHIER. 20T, #5900
LuxO EMERARKATBETF. 25—
—THRBRLABSERLEZ. £FOME
XEBEH4,.000Lux, SEETHIIEHO
RESHEBERY. ZOMOMERO N
MBTRKDE. TOHER., KG-5 ¥z
5C~3WCHHEBTEEL. BHABEIEH
20CC. SO-26k & IITRIETH -2 R
HWEDC-135%kiIZ5°C~35C. C-133%iT

WC~A0CHEBTEET 2D T, KG-5
BOSXBEHEBE IR SO-268k B, BHF
Eokiobv2Ed U TERMCY 7
LTWdEWi 3,
HERFHIBEEEREA V. FEHE
W 2mlic 10, 000LuxD K A B L. £7T 5
BEBIOKRD. FOHRE. KG-58IT
0~37T.5CTHAEMBEB-EMSH D, ¥25C A
BETHD, SO-26BICHART. BiICEE
BEICBVWTHICERBA TSz, BF
BEDC-1358120°C~42.5°C, C-133%1
BC~45CTHARMEEEHD. ThEh
25°C. 35CHBETH DD T, K6-58i
HAEBEHIBWTREFEOKRID B
BEMICHDH, FEESC-26HLD LR
PEBRIIHDZ LN Z B,
EEXEEZ20TCTHSI0CTERXD L,
EERECKEARENE. BHBRERCE
ErH52 5, S0-26%. C-133%DKRAM
FHOBBEEERIFAFOLHST, HeC
BERE@CHBHL., THROEBH®ROLER
10.3%. 3.8%ML . CHSOHERA
zalIaBAROBEREALIIHLT, &
ASHOBBTHEILEETND I L ZR
LTWwa,
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Taxonomical Studies on some Species of Chaetophorales in Antarctica

HFESHIEEX - B) - PHRBE(REX - B) - XBER (BRX - #F)
HOBE (R&EX - H)

T. thda (Hiroshima Univ. Fac. Sci.), T. Nakano (Hiroshima Univ. Fac. Sci.}, S. Ohtani
(Shimane Univ. Fac. Education) and H. Deguchi (Hiroshima Univ. Fac. Sci.)

Five strains of Chaetophorales were collected from Antarctica, and studied taxonomi-

cally.

They were identified as Pleurastrum obovatum, Pseudoschizomeris mucosa,

Desmococcus vulgarns, Protoderma sarcinoidea, and Dilabifilum sp. Pleurastrum obova-

tum, Desmococcus vulgaris, and Protoderma sarcinoidea were newly found in Antarctica.

These five strains grew only under culture conditions of 10 and 15°C. They showed

various life cycles and morphologies under culture condition of 10 and 15°C.

(FCSHIC) Hhxb7xFZEHE, RREHN
IRTIFEEO—HFERTHS. EEHE
[CETB3HIT b7+ TEHODEEMNBRT(EE
EAETHRT WL, KRR T it
MORESNLEAXBIIBT XM ETREL,
£FRICEE LTHEPMRTZET - 1.
M EAHE]  HRIARE, KB (E19884F
NOINELCATTEEDON IS, T
KTF, Fo7Va—-CBHOXKBILEBTS
EIECSKERELL. ThSOEKE2000
lux, 1265f88H7 /1 285RE HADIE|R G T
T, BBMEHEAOCTHEELL. REEGE
10C, 15C, 0CHIERMEEFZE L. EE
ERICOWT, FHRORES SUEEREX
FEAMBETTHREL, BOREZIT-. £
foy BEFRGEEROMESIUVEETLED
BFRICOWTHRET L.

(FHEREEE] SOOEKRICOVWTEELER
E LI-$5R, Pleurastrum obovatum (J\ v %
B), Pseudoschizomeris mucosa (7 > 7 HR7
7 ), Desmococcus vulgaris, Protoderma

a9
<

sarcinoidea, Dilabifilum sp. (¥ 7Y a—¥

B) BRI nT-. #2d&, Pleurastrum obo-
vatum, Desmococcus vulgaris, Protoderma
sarcinoidea O 3B (IFEBINERETH - 1=,

Dilabifilum (T HETA4BHREEETH TN
30, CHhOoREFEOTEHICKS LBHKE
offfEnroRRSMIERERKAT 5. LiL,
SEB/ S = Dilabifilum sp. (& OMEIIHR
EFEAEY, RIREODTETH 7=, EHIC,
KEKZMO4BICHERRSCBRTIEILR
EZPFRT D, CThoORBERND, Kk
(& Dilabifilum DIFETHDELEEAONS.

LERDOS#%EI0C, 1I5SCORERHTTHR
S£EFFBETH - 1oh, 20CTRIRTHHE
Lfe. ThoSHKEEBO & S GHIRIC
BEHLCRER, COL5TEEEEEET
BCELF-EEZOND. T, BEKOH
RELJEFRMOICEISCO2 ODRES
BHTTERTEENPELOMCR ST TD
HREND, ThOLOBEMETEIHEREFEN
ATBZEOREREOEEERITE I EHUR
wEnt.
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Photobionts isolated from some Antarctic lichens

FAXRE (EBX - B) 4HRE (KBX - B) ,#HEEE (Eyh) , HO%R)

(E&X -128)

M. AOKI (Hiroshima Univ. Fac. Sci.), T. NAKANO (Hiroshima Univ. Fac. Sci.), H. KANDA (NIPR)

and H. DEGUCHI (Hiroshima Univ. Fac. Sci.)

Photobionts were isolated from some Antarctic lichens and studied
taxonomically. Their photobionts were identified as Trebouxia sp. All of them

may be same species. They grew under 15°C but not under 20°C.

3L»iz] BimOLSUMUVREETICAE
B LT BHKIIT, 4 Iphotobiont & K¢
DOulfEt D B, L L. BEF TICmBE
M ERIZ 1) B photobiontiZ DU T DRI
BENTHRD, £ T AR TIE, Bk
BEHLACRRRED Sphotobiont 4 43 Mk « H53 L.
SHEFHBREEIT - 7

[#1%}] 4 [Elphotobiont% 438 U 7c A& EHid .
BB THRRFE STV AUTO
BAZ T,

Alectoria sp. (F00660-008, F01190-019, F01191-
019, F00657-008)

Alectoria minuscula (F2742)

Umbilicaria decussata (F2742, F2743)

Usnea sphacelata (F2744)

[777£] photobiont®43&kid. Nakano (1988)
DHEIE > T -7, T, DEESOI
photobiont D133, BBMEX FiR ¥k L USHHE
B B TITO. B Md. REISC, BE
8001ux, I12B¥MEINAKA. 1205RIREIHIH 1 Z L &
Ufze &7c. BEE20°C. HHE20001uxs 1 2KeR
B, (2RSS 1 2 VOB T THIER
2T -1

[#52] HiFkK{E) Sphotobiontd 538 LT,
BE15°C, BES00luxD&M: T THE X MG

U7, #20H TREO I 0= —NEXF
R EBEINI, ShoD 3= —%BBNE
Kplmseth TR U, 8 2:8M%IC, k%
MR T CEE L, TORKR. 28Ihi:
Hb ¢ F 4 T Dphotobiontid. BEEHD 7
Trebouxia sp. TH » 72, T S DTrebouxia D
ErEELUIER, o3& TR—F@T
hoEAEINI, oo ThoDBEKRER
fE20°C., BE20001ux D&M TF THAR Lok R
A THIE LT,

(ZE] ASHOMEDERMS., BBLD
N— REREZHET IO TR, HiKENIZ
344 Bphotobiont DFEIIRE SN T BT
RetEAUR I Nz, Schofield &
Ahmadjian(1972), Ocampo-Friedmann et

al. (1988)13. FiMREEHb A Dphotobiont D
BIIBIARBREIIISCTHS I EEHME
LT3, BiZ, AEICL b s
Trebouxia sp. WA CTHBETE U7 Z
EEREBEZADEE L. BREMKED
photobiontid. HBERED—D>THLRED
HBERIRITOE I ENRRIN S,

— 104 —



P69

FERRICBITLHKERF%
Lichen communities in Yukidori Valley, Langhovde
H HIESREKH KRS

Masakane INOUE (Akita Univ.)

Lichens in the Syowa Station region are affected their habitats
mainly by the katabatic wind and by the cyclonic wind (INOUE 1989,
1991). Yukidori Valley is located on the site where the influence of
katabatic wind is superior. Typical communities found in other areas
abutting almost totally on the ice cap are well developed in the valley.
Phytosociological data concerning lichen communities were taken
based on BRAUN-BLANQUET (1964) at 246 quadrats (about 20 x 20
cm) in the valley. The species composition and the distribution of
the lichen communities are influenced not only by the organic
nutrients supplied from the excrement of sea birds but also by the
water-supply, the prosperity and decay of snow drifts, and by the

stability of habitats.

BRI IR OB ICRET B K
By NROBLRZITHHPE
T4 o0 ORBERIRTHEITIE
TR - AFIREHLE L B2 5 (INOUE
1989,1991), EERIIFHICAEL,
JELIIR D KREB AT A O 5 ARG 7
KEHEFSRIFICREL TV A,

HE 1L Z DRIZBVTBRAUN-
BLANQUET(1964)D H#:IZ X A A FHEE
T2 4 6 FEX (8920 x20cm) OF
bR YA

BERRIECFR) 2.3 N ) 8T B
TRBEICEABRLTBY, £hod

JEIBHZ Xanthoria elegansZP 5225, VWb
w5 [irEEMANE (PRE1982))

DEHEICREL TWALDIZ, ZhICH

PEODNTHES L OBETHAENER
PEBRBINLELWVEDLLM, LLAK
S - BT T FOHE - SHORE
BESKEOEFICELRIZLTY
5bDEEZLNDL, ThOBLREKD,
B ZF|2KIZIE A AL #bIZRhizocarpon
flavum-Buellia subfrigida®#¥#%. /N —2
FPRFIWORE - KER L%, TXKEB
7z o 72 L. #{ZUsnea sphacelataz F & § 5
FEH& A, % 7-Unmbilicaria decussataD & ¥
BAFLEN U TEERSE ICHEL,

1 | Pseudephebe % Candelariella®$ 72> & 7
AHEIIZ Y 7 MSBL ETRA MY
OWBEICFELTRONE, FLTHB
72 UIRSHHE T b Lecidella siplei, Lecidea
andersoniiDHFE T T HOELE L2 VIHE
LIZRoN5,
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THE HUMAN IMPACT ON TERRESTIAL ECOSYSTEAMS IN WEST AWTARCTICA

{laria OLECH
Institute of Botany, Jagiellonian University,
Lubicz 45, 31-512 Lrakdw, POLAID

Antarctica is regarded as the region in which the ecosystems
are hardly changed. Therefore the Antarctic research can
serve as the reference point to study the global changes of
the earth natural environment. Cn the otner nand, the expan-
ding human activity has ever growingz influence on the Antar-
ctic ecosystems. This influence is especially well s=sen in
the disturbances of natural plant vegetation, particularly

in its floristic aspect (synanthropization). Humnan impact

on plants takes place in two paralell processes: a) some Spe-
cies (plantae hemerophobae) are decreasing their distribution
range, because of direct destruction of plants or devastation
of thneir nhabitats b) while the other species, thanks to the
presence human activity extend their area limit (plantae
nhemeropnilae). The latter process is the consequence of intro
duction of anthropogenic plant species (antropophyts) or
creating man-made habitats suitable for the native species
colonization, (apophyts). Introduction of the anthropogenic
biogens to the Antarctic terrestrial ecosystem as well as

the local chemical pollution are also changing the natural
ecological conditions. This contribution presents the exam-
ples of synanthropization of plant vegetation in the South
Shetlands (West Antarctica).
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Vegetation on the moraine of the glacier
foreland in Spitsbergen Island

THHEHZES (Aambhatr)> - FE £ (EEEBEEEr> -
RKER Il CREH <O

H. Kanda (NIPR) /Y. Minami (Hiraoka Environ. Sci.

Lab.) /T. Kibe (Grad. Univ. Advanced Studies)

Vegetation at the glacier foreland was phytosociologically investigated in East
Bregger Glacier near Ny-Alesund, Spitsbergen Island. There occurred moss vegetation
first on bare soil at the distance of ca. 50 m away from the margin of the glacier.
The vegetation is composed of three mosses (musci) of Bryum. sp., Pottia heimii and
Funaria arctica. Subsequently mosses such as Ceratodon purpureus, Leptobryum pyri-
forme and Desmatodon sp. appeared at the distance of 150-200 m away from the margin.

These mosses are considered to be pioneer plants at the glacier foreland. While
vascular plants such as Poa alpina, Saxifraga oppositifolia, Draba sp., Cerastium
arcticum, Deschampsia alpina occurred at the distance of 100-150 m away from the
margin. Liverworts (hepaticae) appeared early than lichens.

Lyic
BioZF{ti XaXkHofBdtRicBWTEL W, RO SEEIBICAES 5 X v—
NEBEAE Y=V B (ILE79° ) OXFAXEBEOE L - yHFiIcBW T, FDO X5 LEEY
BEDIIEBHLTWED, ZLTERSREDEISKEILLI 20 E2WET I LD, BT
Y. %5, 8. tikBorhThonsBRonm s —y2F{ALoTREST 3,

[ x-S

DETVv oy —IKAKGEOWEE s — v L2 oF/L2ERT 2 0ic. KMEiEOELV— Vi

2K (REH9001-M) . EOSFSNEL—YR—EKBDSA ¥ F5v2s 52T THE

OHHRREH/ A Lo
DKMERD FHEOBE. £ViIbicoWTHAL . KAFEAMIE &4 ofE. RUTHE

LRECEMNEER T 20, BEYI L GHB10x1 04-WOHIZ5 0 x5 0evFi-t¥

DOHEER) %251,

HEER

Kot <5 — v OELLRS%. BHNZERcL > TRRIh T B, XFEFE0RE
K-> THYIDOR 9 — Y OBEBIH S MITE - oo BHARKAERED, SH50I-VZ CBEh /-
TELv—v LI THN. ¥4 Bryum sp., Punaria arctica, Pottia heimii @ 3 @MBHBL.
NSRS A A=THMELTEZSN D, I HIC150-250- T EBEN S & | Ceratodon
purpureus, Leptobryum pyriforme, Desmatodon sp. BSHiBld 3, hsicx L cREFEDIL
100/-M@ £ % & Poa alpina 8. HWT1501-IiE & 5 Saxifraga oppositifoliaZSHiE L.
Draba sp., Cerastium arcticum, Deschampsia alpina BSHBIL T 5, SEBHEENE ( R
L, MABoOHBRRELAB. BROB OO RRKESD 3,

SOR.ELHDSFINEL—YORETIR., 400-WETHERS(HEES. Thioi
NBEREALORMENBRARICHNS CEBE -T2, TV — Y OEMRBRE LA O PHE
CBELTWAB I EdfElbind, bl 545 &7 POBLEIRRBFE- TOWRE B, K
HRED S FRITIS0- IS 2D IS I-WR EOFE L a rBE o< FERVWIEE NI,
AEc2~3 yrFABL/MIBETCROWEE N, 3EAE Bryum sp. THBERES . — Pottia
heimii, Ceratodon purpureus, Leptobryum pyriforme, Desmatodon sp. THEEL X v, HichEMl
BRBEDL>TWBDTRE oo LEOHRBRR., KRB EHABEOREC>DWTHE LK,
EL—-rEOBEERIN T A L TEENERER b0 THRILEI LGNS,
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Estimation of the decomposition rates of moss layers in boreal and subalpine forests
hEZ, WENED, EEEE PRES (LBX - RaEWFE)
T. NAKATSUBO, M. UCHIDA, T. HORIKOSHI and K. NAKANE (Hiroshima Univ.)

In order to estimate the effects of climatic changes on the decomposition processes
in boreal forests, decomposition rates of moss layers were examined in several forests
under different climatic conditions. The samples were collected from two boreal forests
in Canada and four subalpine coniferous forests in Japan. Decomposition rates were cal-
culated from the amount of litter and annual production of the moss. The relation be-
tween the decomposition rate and temperature condition was not necessarily clear. De-
spite of lower annual mean air temperature in the Canadian forests, decomposition rates
in the Canadian forest were similar to those in the Japanese subalpine forests. Inten-
sive growth of filamentous fungi was observed in the dead portion of the moss layer in
the Canadian forests, but it was relatively rare in the Japanese forests. It is sug-
gested that biological factors such as microbial biomass may also be important in deter-
mining the decomposition rate in these forests.

(R oic] EE EAMRBSHROEEORZBERICEELZRFIZREZLTCWR BRI N
TWd, ItARTIE. SBBSBNEOTIEFICABROEBREBEFEEL T, HMERMRBEOSE
ZibR, ZThoDRFBOFRICKE S BETHLETFHINLYS, HIENLEF—FIREbHTHRU,
RHPMSBRZESSOBEBEBICCOLOCEET I 2D LT [BEZXGEOR 2 2R TR
BEALET AL IIEWNTH B, 1 7¥ L THHylocomium splendens (Hedw.) B.S.G.id. Jb5#k
ERLOELUTLWAEAL S, REEE L LU CRBPHCHEEZMNEAL LHHTW S, REITRED
TREBRXEZ LoD, HERTI L > T—REEBPBEZORERABRAZBACHETCE 5. Kif
BT, AFFTIEAREBROTELFHERRKICOWT, XEoLEERL ) Y -REE»SHR
PICoBREELHEL. EECHERCOSRBEEDORVWERETL 2

(FEf L HiE] A YOREMIE. Y 2AHF 27 VM DCandle Lake (105 30'W, 53°50'E) ft
DT oD 0 by (Picea mariana) MWICEREL 1z HEDOFEEMIZ. ELLoBEREOES
(HE ST EERAR D FEE 1700m,  1800m. 2200m. 2400mD 4 HIASIZRE L 120

RHEBMET, 3L FOTOLEAET5enX 15cnD 72y ZHFR L. 70w 2220
T. Ya2—bOEE BHOY2—FOER 25 CHRTBYI—DEBRZAITEL . Efl0YE
EERISkre and Oechel (1979) DHEIC L DRD, DPRERIIREEB—FET. oL ) y—{
HBOEBICELTWBERELT. Yy—ERBLEERB»SHEBEICLORD R, T YVI—N
v B XD REBEORE LR» =

(#H] ZBHLUORBEHMTOSREEL I~20%LitFExNz. EELOEEEE OBRIINT
UL T 2 h - 7245 2400t S0 SR EBRIMOME L VB o k. A+ FOREROELY
SBIE. BELoRBRIVIENS., 2BEEREHMNTIX LEBRNED > . TLABEMSARBO
ZREETH -z, BHEOEDLZVOLERZ. # -5 OREMOEBSUEL LT, - 2.
AFTDAr DY ¥ —ICiERREHBICEEL TVWIOBRBTHERIALES. BRIk
Bzt apicdbid o1

[ER] AWERTHWERZRE —RBOYY ) Y I THREBLMB LB TESERY. ERB
HMAESCLWHEBTOREMEICIRIERICAENLZEZASN 3, RIS EERIZ. oREEDE
BEBERFITRZCEYHLERCL > TOEAESN TV HESEZRL TVW3. HRICEE
TEHAMERONA T2 ARENSDOHEOBRNWIODWTORFABSHELEZI SN D,

—108 —



P73

EHIRIIRCE 50 3T T O AsEHARE

Photosynthesis and products in Rhacomitrium canescens var. ericoides on alpene zone of Mt. Fuji

BT RER) . IRREGL RRER), TRz (LER), FHIESE (REHhEf)

N.SAKAI (Shizuka Univ.) , T.MASUZAWA ( Shizuoka Univ.) , T.NAKATSUBO(Hiroshima Univ.) and H.KANDA (NIPR)

On the timberline of Mt. Fuji, mosses are popular as well as perennial plants. One species of the

mosses, Rhacomitrium canescens var. ericoides can be divided into two portions, the upper(green part
) and the lower(brown part). Though the perennial plant have storage tissues, it’s not clear how the
brown part plays a role. To clarify the role of the brown part, the relationship between
photosynthesis and carbohydrate and lipid contents was investigated.

There is no translocation from the green part to the brown part or vice versa. Photosynthetic
products are accumulated in the green part. The green part has a fixed capacity for carbohydrates
and lipids. It seems that excessive products depress photosynthesis.

[Uaic] BHUSHBEMEM@LH)TEFT S
BRI SEEDNI LA ETHE . FhHOEE
EWMIEPIRCESEYZIRL . BRUVWERE T
EHLTHS, FERZERT 2057 Y0 T TR
NA 2F d4 (Rhacomitrium canescens var. ericoid
eS)BEFH LTS, BHO V7Y d7 /& (Rhaconit
rim)iCITEREE . ISR B 5 bDidisls,
INA ZF D3RO HERDERE. . TERMBETH
3., FEEITO ORBEISTH . BEIRME
B 2XFHETH D00, HARERORESATE L
THSEL T AOMEEASNCIE - TUELS,
KA L > THEShREME ECIT, EDKSIE
THRINZ0H, AP &g 25
TFREDISBRILEBLTOMCDOWTHERSC E
T N ZFTITRBIZL I V- AOMRER
k.

(FE] BHUEUMTEFL QAN AT I
ZENL . EEGEARA(25°C, 250emole photon), 120RF
FEIEASA (25°C, 250rmole photon) 120FHIREIA(20°C) .
HEHEHA20C) D 3 R{FT0RMEBT I ¥, KA
B, 125 2R TR B X B e ek —
FHROCEHGRE . WHB#EE, JunT VR, R
BEHE L, thE i3 3FEFDENFhOFE
%5 HECHREREE L. Chiel, 770
. [ERERDOICHOFEIE Lic. 28, T T30
=/ —)_BGilET. ERI3Bligh DyerikciE ik

1Tk,

[HR] 28 Fr7r. EREORLAEEE
FEBERDETHET 2L BERSTIIEAE
Tbbizhok. IFEODEFD &b TRESD D
HIBEERST . HDNIBEEG ) SREIT DS
BEMOETUEA bNsh- Tl Eng . 1BEERTIE
HEBEEMORTEBRTT & U T OBSER s &8
mEhle. BEISTO2H. [FRMRIARCK
> TR &Y | EFHoRECIM I L. T
VRENIEA LD T,
EEEAIOEE . 12RFEER L 2R L ) b2
B. FRREOLAIEMTHY . EHL05ERE
TOHEH. FRRE D2 FRECETETSEE
hPBIED S0, HAWIEED U, ElbHA
Tid. EEREDECSICON TSRS L
Te. 55200 B3 EDNARIIE{ s B Tllls >
e, 12 EBRRA 2REISH it A B 20HM—E D
HEEFR -,

[BE] N4 RFTIFoBESRMIETEETE LT
PEY 3 BARSICA BRI & Ao %
PRTHBRT EBbholc. AR >TEKEHh
BDIEREWI 2R X IR & U TR
I, HI—ERELLHCI R 6hoTc. N4
2 TR & HESRFE—TdH 3
. BRI A RREEINC & > TEARSMHIS h 2 TEE
I hie,
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Growth of two Carex species in Spitsbergen Island
ARER I (RRFRA - ARERE). R RAA (MEX - ), ME BEx ()
T. KIBE (Grad. Univ. Advanced Studies), T. MASUZAWA (Shizuoka Univ.)
and H. KANDA (NIPR)

In arctic tundra, growing period of plants is restricted because of snow cover. Most plants can grow for
only two or three months there. In such short period, they need to gain dry matter enough to compensate
annual carbon balance. To clarify the mechanism of growth and reproduction during the short growing
period, biomass allocation and growth rate were measured for two Carexsp. growing on aperigrlacial areain
Spitsbergen Island (79°N). There are differences between them in growth form and the means of vegetative
reproduction. One is prostrate type, and the other is tussock forming type. Both type showed low allocation
to sexual reproductive organ. Itis assured that the allocation to sexual reproductive organ is greatly affected

by weather condition in the growing season.

BBV FF7TiE, AE. BRLEDOFBICL VENOEEHRIEED2, BIZE
KRS TWB, 20 & D GBAFCIIMAIE, 888, BN, BEARKEY £ L& L
EEEFREL TV, KABBRETREL - LICHEYESED—REBHIEZY., $3
BEEC L, BFEERENOBRETIHENREL TS, ALEFEFTERTH) 4H
5. O X XX X E(Deschampsiasp.) i DA X EHEM I BRIBERAICELY [EHT) VWO E
BFEREHLODIIIL., DYV THRITB(Carexsp )i TN E I L FEE BT, F
BEREE [902) OAEELTVWS, BTOLELTEOIZ Y. EESEEHM
DERREGLEICLVARRETH D,

COEIRON-BBEFE LIPS ALV TEBIEY > KT TEE TS 512,
BOABHRERARFAL CRICEESERRTIZ L., &5ICEEERIDLEHICI
BECEKBIFRXEDBOIEIVETHS, FAMAETE. BVEBFHRMOG T h >0l
EHFEDEICERL., FLEMENTOEENOABI»EDESICTEDhTVEDY
ERASPICTBBHIC. /NI —DRAEYINVTF L BILEBTIITBICOVWT, %
hoDREE. £RE, —REEPYOIERIIOVWTOREETE -1,

AREH = — IV Z > (Ny-Alesund) I 2 Ey YNAE L BILBREND L X7 4 30 KL
BH7TIOEICEL THY | BBIKREBSCOXKAITFEELTWS, XKARBIDY > K5 T
\& Dryasoctopetala % /0> & U 7=BEERI 28D X 47 B (Carex rupestris, C. misandra) V& L T
W3, BiZdatemiEy (98] TaY . #EEBBELLEV [B4E] T3,
REREBVORLEZ CO2BICOVWTfThbhi, ZTORE. MELBREEI/NE L,
AMHEBRENDRBEZHDO TNED o/, o, HHILBROEHELT. ENE %
DERTCEBHMERADI I EF D o/, —H. BEOKFEICEE L T C rupestris 3BT
ISR L - hEEEFE . REFOLVEICERE 3 HEE L 3. C misandra |3 KR #
BRLEWZEDS, LELERGEOIVEICEELABFICES I3 EBEVWEELD
hd, AEERBFERWICEFTHORBIEL. BAVWLA 2 — FOBIKELEBLT
NP ED -, $EBRBEEAERSMED o1z, LK > TRFEESILAEL
DERFICLNKESFBERIBZ LN TREENS,
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Saxifraga oppositifolia at the deglaciated terrain
R OREA (BFRA - ). KE Bl (B - EmEEE). B ER (CFRRER)
T. MASUZAWA (Shizuoka Univ.), T. KIBE (Grad. Univ. Advanced Studies)
and Y. MINAMI (Hiraoka Environmental Science Laboratory)

Primary succession of plant community is proceeding on glacier foreland. Itis known that the
successional stage is greatly dependent on the terrain age. Saxifragasp. is commonly appeared as apioneer
plant on deglaciated ground on Northern Hemisphere. Itis assumed Saxifraga sp. has an ability to grow on
the periglacial zone where soil is underdeveloped and oligotrophic. S. oppositifoliais atypical early
successional plant in Spitsbergen Island (79°N). In order to clarify the reason why the plant can grow such a
severe condition, we investigated the relationship between the plant distribution and the availabiiity of water

and nutrient.

WE. B EDLRBICD > TKADERY RS D, &LFHRICENTH, BTV,
B TRRISKAFFRL TV ZENHONTWD, —RISKABBREEDEL —
AL AEER TR X / ¥ 2 F(Saxitragaceas) DB RICHERTEEEDh TWB, /
WIT—DREY INIFLBILEWT S, D& D LIBFRIC (E Saxifraga oppositifolia 1 5
CEPITEMEEBICERNICHRUIERL TW3,

aF /I aFOREMIEEHFFIC80RB1,200BLH L THY ., 2DH5HBFKIIBICIEI2IE
QOREN ST L TWD, ki s/ & LIt BROBASMICIES SH L T3S,
oppositifolia (KX, ZOLHEIKAOIHEREEL TW3B,

ZhsNa1x/ oa8OEME, B _
TENFRREETRARKETH 2 KAKEE
HEOEL—- IRICHRTEZ &P T
E53D0THD 2D, AU ZORRER
SMICT B /1. BIOBDORE %1994
FTRICZAE Y IYNWT LB, Z—F I X
S(ALKEHIT9") TIT K o Foo BAE KA
BREOLEMHELVWEL -2 LT {4
HEERBY LIPS THEAETLTWVD
WERERATIHE -, AERILEEROD
ETICL A >TalbRER AL, RED
8. S oppositifolia (& KA R % DBEREID

ERBEEHICIORHEELET T WA, F X1. Purple Mountain Saxifrage
BRICT R OB L T Wi, 1. Saxifraga oppositifolia L.
CITUHIASOT LR LD AE. Antiphylla oppositifolia (L.) Fourr.
KEIREL & LOBED SWET 3, subsp. oppositifolia
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Periglacial Process and Vegetation around Ny-Alesund,Spitsbergen

O=H X (KHIX - =)

BIRHAL (BEIXFIEFE)

EOE— (BRBRXFEFH)

- HEESE (ELSR%RR)

Shigeru SAIGUSA (Grad. Univ. Advanced Studies).
Shin-ichi SAWAGUCHI ( Meiji University).
Takehiro MASUZAWA (Shizuoka University). Hiroshi KANDA (NIPR)

Abstracts

To clarify a relationship between periglacial process and vegetation around Ny-Alesund
(a typical periglacial region), we are observing soil temperature and frost heave volume which are recorded by a data

logger through the year from 21 July 1994,

Here we report a phenomenon, a frost heave in the non-sorted circle, caused by a cold wave passed over Spitsbergen

in this summer.

1L IC

TR BAEPBEZEE TE L VREK
5. COBRO—DE LT, HhASOHIER
RYERC L 2L BoOBE (VIS5 vav) B
Erohd, VU7 vavidthEtL, vy
o vava—-7hLOBEMOLRE Bkt
) BT AH. L Lids, BRKTBREOR
BEHESHEDBRBIOVWTERN 2L D
CREBELBRL RV,

WES IR, RANLZEAKTHRETHLAE v Y
Ny v BILTEE, Ny-Alesund Dk i 561 i
BE T BT L HEDOE L ORELHS
PIT 272012, W 2rDEHMLEEBL.
4E, T05b, HELCHREL ABRERSL
N4&E, —EMICEIRLAFT— 7% b EHER
Mk LAREICL S, BB e DiBFE O Z(L
ZownwTHET 5.

BXATO XOEANES &%

Bt RE L ARELIEEHImOIEBIK
BELTH 5. HELOPREIIED Licn ki
ERVWTWE, ABREIECM S %% L, Salix

polaﬁé, Dryas octopetala, Polygonum viviparum, Luzula

confusa 7% & DFLFHIY, Distichium capillaceum,
Sanionia uncinata, Hyloconium splendens, Polytrichum
alpinum, Tomentypnum nitens 2 & 0)?@1&,
Stereocaulon sp., Ochrolechia sp. %2 & O MK LG
LTw53,

CORELOPREBICH AT L HpiRE
(-70cm,-40cm,-10cm,Ocm) %, SR HIHEER I HiR A

(-10cm)% 194ETA2NBICRE L, 3RHEORG
3750k L CEEBRAILIT L) T L
L7 7, BELTOTENINTEALRA
T 50 IAEEL 0P RIBICEE25cm & 40cm D [H]
LHEER S V—RUFTCI—-F 7L BEE0
FHRERL 0K, B, BBF—2 %15 B0
SHA218 K —BREIR L 7=,
EEF—2LVBON-HBAER R

A¥y Y E TIREE, T~8AI»IF Tt
BERMOCETEAZ W ETFHENN &
BOEAIP, 8BIHIKAY v Y~y Y —H 1%
WmE L, RIEBEKBRA0CY TFEALHA8A10H
~128F T»3E8M (8A108, -1.7C, 8A11H,
-1.8TC, 8A12H, -08C) %, 9B XET OB
ThHor, $A10,118 1242, MEMMBEIOCY
TEY., #ELOPRENBETA 1cmE £ L 7z
¥/, SAIOBnLBIFHOBRRF L L, #
B Uho G PRBOKED & . F2em i »
FTOHRES2mmD 7 4 AV ¥ XHBMEE S
hTw/z, LaL, BB s
i, P TARAL Y LRBRER T o 1.
CHLEERPEBOREC LS b0, Hilk
DHEEL LD DrREGEDOF— 5 Eih o TR
HETELWA, AFEHACE D ERLHITTE
Lo ohsl kRN,

61T, LHKSE, MM, Badin Lo
WTHEHIL, ShSDERMED L S HxKi
TOEAFHREL, HEDEARLSHIHEYR
LTVAEPILOVTERL TV FETH 5.
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HEOBEKERIRER

Relationship between species composiotion in Dryas octopetala L.
community and environmental factors at glacial retreat area

tEa (TRAREREHMER) , wEEE (BHH) , BRHEL (FRXPE - BFE)

Y. MINAMI (Hiraoka Environmental Science Laboratory), H. KANDA (NIPR),
and T. MASUZAWA (Shizuoka Univ.)

Ecological balances in the vegetation forming under severe environment in Arctic area
may be upset easily due to the local or global climatic changes. To grasp the vegetation
dynamics by those environmental changes, the vegetation along the glacial retreat area in
Ny—Alesund, Spitsbergen Island was investigated ecologically. Especially, Dryas
octopetala L. community which might be promoted to the highest succession stage in this
area was classified finely by using the method of the Z—M school of phytosociology, and
relationship between those vegetation units and environmental factors affecting to the
community was analysed. Dryas oclopetala community was distinguished some vegetation
units, and it was confirmed the differences in habitat condition or soil chemistry between

those vegetation units.

e wic] RO EKRERANIIEDBE
MOTIX I K mik 2 b o Rkl WL e
FEDSISDS D, WMEDHPAFEREEL T,
WER Lo REREEANRHEH ST VS,
ZOE L OEREBIZGV NIT/ERTT 5 MEIT,
ABIDIEE O KIZE %R T 5 HER KX D
MELTHEREI INBABRLBHIZL- T
NEBRDONRT VAR T o EEMNAENE
Wb T3, Kz, kifogERIZAELL,
FOWHMIIMMIZERT AT K ERSE
ke blhodEHs5z2o0sd. LeLRss,
AKifDOBBIZL > TEDRMEERLILEL,
g - MENICESE 2550
PRRELEAEDP-TWRY, Ihbo¥®K
BT B0, CTE53FFRIICHEHEDE
fEick-THlERZENETEBROLTHOD
HEAPHET ILENH D,
HitoZle®sHMNELT, AEYyYRN
Buli=—F— VA VIZET 5K 5%
DB R AR, BAEDOKER R
U . KeiT, MMM Tl b BB B
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B LT FMIITBEEX L, 206
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CHIET kmEEMIZERENTWSEF
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PR TREHOT I D NMrowAE RN %2
MiithL, FhoDEDILKITEEE KT
LTWABHUDORBIFEERMN L. B
UBibigkrbix, B0 rBEie LE
Y Y TH B,
CE%] Fav /ATy 9@ HEEEIXL
WLUREBARBELEZH AR, SRoHEMA
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{ENTWE, £, 1HONEHRIZIK
2~5 MG ENTEY, ThZEh
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INGTASRY LEENCY (B
[#A%5¢] SOOI 6Fa v/ ATV Y
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Structure of Eriophorum tussock tundra in northern Yukon Territory, Canada

nNg E (BIX)

S. Kojima (Toyama Univ.)

Structure of Eriophorum tussock tundra phytogeocoenosis in northern Yukon Territory,
Canada, was described. The vegetation was well dominated and characterized by Eriophorum
vaginatum (sensu lato), Betula glandulosa, Ledum decumbens, and Vaccinjum vitis-idaea.
Eriophorum yvaginatum characteristically formed tussocks and Sphagnum spp., mainly of 8.
fuscum, filled in between the tussocks. Soil was regosolic static cryosol of CSSC 1978 with
an average of 23 cm peat accumulation, which, nonetheless, was not thick enough to be an
organic soil. An average thickness of active layer was 44.6 cm in early August. A
considerable difference in thickness of active layer was noted between points below the
Eriophorum tussocks and Sphagnum mats. Active layer was shallow below the Sphagnum mats
(average 37.1 cm) while it was deep (average 60.4 cm) below the Eriophorum tussocks. For the
tussock tundra, an average of 230 t/ha of organic matter accumulation was estimated.

Eriophorum tussock tundra (I 4 A4 - BABBHEHAE S>> LACRBU, 51 O%4
VYRS WEXRARBRABS LU 2L -527 £ A & T4 24 (Eriophorum vaginatum) /b
ABREBICSP DY T 7 -5 <y Z(Subar- LG H5BUHNLYVEFESHY Cho o trio-
ctic) hH kM 7 -2 57 0 v 2 {Low Arcti- phorum vaginalum, Betuia glandulosa, led-
KRS EDODN, TRNHENAF - LENEKT um palustre, Vaccinium vitis-idaca, lupe-
ZEBLAEBR IS S, ADDdDRAEMT LK trum nigrum, Carex lugens, Rubus chamaew-—
B LECES LY 2 24 (Eriophorum va- orus, Salix pulchra B0 H B R MY O .,
ginatum, sensu lato)n v Fh F &0, % Sphagnum fuscum, S. nemoreun, Celraria
Nh%E> THRRERLBHAHBMNY S, HE R cucultataz EN LBV BHEBRUOE LR
OHBARHOENSE, COEXRBRRGEMNK THH, COLABREFM IT D, 27 @M
ATHD &, BROBECABOEBED N M S K FEEL, Sphagnumw fuscum A @S Y 5 5,
BLTWACEREND, EERIBE®EL Cladonia amaurocraea, Celraria cucullata

[vs

ORIV EANEEIREERE OWE EDHANE BT, B LD %4 A
CTHHANRTWD, AMABILLRAREMNDKC BYFHIEER, FRAENDIBIES B W

BHBdZT 45 -V Fo>OBBEBREE T THAHL, YFHITOMELSphagnuwyy v v
2EAMELTHT DR K, NEBEKLBHLZDLDOTH - 12,
ABAGBIYMMEB8 AL, D2AF - YUK TXTOARABEKSWWTKRKABRLO&E &N

AHEOTCLLSEELIWD NI A, 1 -0 HRaANL., 19944581, EoEHAR
WHLE, ¥ T AL -« NAT 1 4AHL 446 cm Thohkdh, Fhidl owe
~ B (@MU~ TEDORB) KSVWTHE KEORKRELBVWERLIE. $ab b a2
nf;,o S<HZELBAZZEY TV EWY ¥ TFTPFPKEWTHRIEHYGOBRX60.4 chi CHdO
FHELXECT, SuxsSn OFNRERE i3 L, Sphagnus® T 37.1 ¢cm ¢ & » o,
K. HERBY D>V TRRBAN K HB %5 IRTOABRTEBRRBBNED S NI K,

'l e BB

WL, Domin-Krajing O BMEBHEC LDIR TOEMBIEH23.0cn THo> L, LIBG N
Lk, 97 MROCBEABKOD W TRENER FHcE gy B AR IC D B Regosolic Stalic
DREBELSHETLHB UL, BE4E8BL K Cryosol TH >k, COEBEAD L IKAEBY
OstpmcBELRILLBRE LM E ODHBMBAHEY S &L230 t/hae & » 10,
Lk, G200 RERARRBAINLK, £

NKETEHRREERN, BHOFTHERR

CHEEREEHLU K,
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Water relations of Pinus pumila in the snow melting season
at the alpine region of Mt. Tateyasa

IEHEEF (R KX) - hFEE (HIX) - GHE (FHRH)
EHSE (SHEZME) - ¥RXL (BB X)
E.Mauta(Toho Univ.), T.Nakano(Tokyo Meteropolitan Univ.),
A.Ishida(For.& For.Prod.Res.Inst.), H.Ilida(Yoshida Science Museum)
T.Masuzawa(Shizuoka Univ.)

During the snow melting season of 1994, some exposed leaves of Pinus
pumila turned yellow at the alpine region (2450m) on Mt.Tateyama. How-
ever, relative water content (RWC) of the leaves was far over the
lethal RWC. The temperatures of roots and stems below snowpack
remained near 0 C during the midday on 7 May, whereas those of stems
and branches over snowpack increased to 10~13 C under the high solar
radiation. This result shows that transpired water from leaves may be
replenished with water stroed in shoots and/or stems in the spring.

(Brok) dHEHBEXORFUEDZLTESLTWANALTY (Pinus pumila)
BEIZ FOoWSHI, HEOXRBEENEELTWEZ B 32, BEORRE®
—D LT, MEHOBAIHMETOREDPRIE > TWEN., E5THELCEHOC
REWEBTHRAPEBTHEIORH L., BEOEXRBIFOBMWHN 2% T,
EEPELEARALENENSZWED, KDNNT A5 HML. ERAKAMNLZAE2ZITR
FNWoeHEZIOLND, MMIUEEF (24500) B WT H, 10M4EFIINI 7 VE
EOEZRBEOCEENWRERSLNEOT. NATYIYBREOKDIRBOFAEAXT - £,
(HFHE) NIYBETOMEREBEELHEENORBIRZOWT, BMIEOKP 6.
et Y —2FHWwW, F—u#H— (Kadec US, 2-7ya5itt) o &» THENE %
fToke NAPVYVOR - HOANMBEZMENS0. lnaCu-CoA B %2 DA &,
EERAROBEN A BICERIET. F—yuoH— (-89, ARER) Ik
STHRELE EOoHNSKE (RWC) 2. BRMLAELZ4FMBAREIE T, KK
iCEoTXKD~, FW-DW
RWC(%)= x 100 (FWOLT B KO RERTH %)
FWO-DW

(BRERUEE) NIPYBENORBLHBMEMEEOHRBKERMEZEOKERN, L.
NAZVDLBHYEBEOLICH-20PIBhaE, MEEBITEREZLEXFRT 2O
M, SHbh R EHEEZINRSE, LENST, LEBOKAINITI VAORENICKZEDK
ArPVRZAARPANEGATAOMIZEZZTREEND 5,

19945 5HT~8BIc. NAVREOR - BEE. BEERUBAROAEE2TH-
o SHIBIRHENATYBETOHETIZI0~20caT,. —HHHET., XBFEE
WHPRAI000umol -2 -l oA, MBLBEBETOROEEIZIH B DICHE
THoEN, BEOLOR - HEELERERII~13CETERALE, EORVCD
Tz, XBEN.5%. BMETOEMNE.IT. ZEBEOFISHEWDOOD,
BEAKBINDIZRA3PICEL., BEOHEEMNKAPLAREBDBOTIRAWEH
Aohd, BETORDEIMEEBT., 1EIPOBRAKIMNEETH, BELORIEK
EAbhEKRT, EPsERICLI-TEDLDIWIKOBEKEZ2 T ELZ>TWHLE
WHIENTX 3B,
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A botany based bioclimatology map of the Truelove area,
Devon Island, arctic Canada.

Elvebakk, A. (Univ. of Tromso, NORWAY)
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Mutants selected from natural population of Chymomyza costata in eastern Siberia

SHAR LK - KEH) . EEHERE LK - AL
K. Shimada (Inst. Low Temp. Sci., Hokkaido Univ.),
H. Watabe (Hokkaido Univ. Edu., Sapporo)

A drosophilid fly, Chymomyza costata is distributed from northern Temperate to
the Arctic. One of the authors, H. Watabe, collected this species at Verkhoyansk,
Khandiga, Yakutsk and Olekminsk during a survey in eastern Siberia in summer
in 1993 and 1994. He confirmed that its distribution extends to the treeline. C.
costata has been known as a cold-hardy insect. Diapausing winter larvae are
tolerant to freezing at -100°C. To reveal the mechanisms of its cold-hardiness by
genetic dissection, we intended to select mutants of C. costata. We have not
detected, as yet, any mutants relating to cold-hardiness. During the selection,
however, we found some eye-colour and wing-morphology mutants. These
mutants seem to provide useful tools of genetic dissection for studies of insect

cold-hardiness.

<z uny ) ayyay NChy-
momyza costataix. ILIRFHEZBERIZL
TALXILBBERN OBHBRETHHAT S
avYauNzpRoORBRTHB, 1993
FL19EDRIZFTTDN RS XY T i
HT, BEHiIEEOHE LTaLNEX
VRV RT ZddD. N FA4H, V7
-7, FVarIvVARITIDYay
TVauynNTrREL. JLHEOELILTD
D EHERAL TV,

TOvayYaygnxik, ¥k, Bn
HEHEZFES TNAZ ETHhHLATY
5, FOBL - KR OSHIX, - 100°C
DEFIT D 2 HD &5 BRNZE
Z#HEE-TNWD,

BREE - BRI L THWAER
DEGHEILFEHZRITHLNCT D
DIZ. e b BN ITBEE T 5 2R
FRFBLEZDOY a YT ag " Tho
oo 0L T A, EREINICHEERRT
DRRERBZBHEINTORVNE, EhR
BERETIYRY 7 OEREMP BN O
DORRERZEHLE. THHIRBOA
RO BER T HRERERT, M1
¥ avy ¥ avy\x Drosophila melano-
gaster DZRER TH S, ruby, costal,
wingless I[ZITWD, T bHDERER
X, 5%%. genetic dissectioniZ & A &%
HISER O ZED TIT L X IIRY
SLBbh s,
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December 7 (Wednesday), 1994

Registration (6th Floor)

Theme:Sea Ice Ecology Opening Remarks : Director-General, NIPR

Session 1: Introduction and history 1000-1130
Chairperson FUKUCHI, M.(NIPR)

Introductory remarks

FUKUCHI, M. and NAITO, Y.(NIPR)
A study of ice biota at Syowa Station, Antarctica

HOSHIAI, T., KUDOH, S. and A. TANIMURA (NIPR)
Ice algae investigations : Historical perspective

HORNER, R.(Univ. of Washington, U.S.A))

Session 2: Primary production
Chairperson TAGUCHI, S.(Hokkaido Natl Fish. Res. Inst.)
Sea ice dynamics and primary production in the Arctic 1130-1230
ALEXANDER, V.(Univ. of Alaska, U.S.A))
Eco-physiological aspects on sea ice algal production - On latitudinal difference of
available diel light and ice algal photosyntesis-light reaction -
KUDOH, S.(NIPR), SUZUKI, Y. and TAKAHASHI, M.(Univ. of Tokyo)

-- Lunch -- 1230-1330

Snow algae on Arctic pack ice floes.

GRADINGER, R.(Univ. Kiel, GERMANY) 1330-1430
Resistance of phytoplankton communities of the Bering and Chukchee Seas to the most
widespread organic pollutants and heavy metals

BELEVICH, T. A.(Moscow State Univ., RUSSIA) and KORSAK, M.N.(Inst.

of Global Climate and Ecology, RUSSIA)

Session 3: Carbon cycling 1430-1600
Chairperson SASAKI, I.(Ishinomaki Senshu Univ.)

Marine snow in Antarctic coastal waters
MARCHANT,H.(Australian Antarctic Division, AUSTRALIA)
The Biological CO2 pump in ice cover waters.
LEGENDRE, L.(Univ. Laval, CANADA)
Temperature dependent vertical flux of ice algae in Saroma ko lagoon.
TAGUCHLI, S. (Hokkaido Natl Fish Res. Inst.)

Session 4: Remote sensing application 1600-1700
Chairperson  KUDOH, S.(NIPR)

Interrelationships of large sale biological and geophysical features of the southern ocean
as observed from space.

SULLIVAN, C. W.(NSF, US.A)
Sea ice dynamics and its relation to biological production

ACKLEY, S. (Res. and Engineering Lab., U.S.A))

December 8, 1994 (Thursday)
Theme:Sea Ice Ecology (continued)

Session 5: Secondary production 1000-1130
Chairperson HATTORI, H.(Hokkaido Tokai Univ.)
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On the biology of sea ice animals
SPINDLER, M.(Univ. Kiel, GERMANY)

Ecology of ice - associated copepods in Antarctic.
TANIMURA, A..(NIPR)

Cryopelagic fauna - Arctic versus Antarctic.
MELNIKOV, L(Russian Academy of Sci., RUSSIA)

Session 6: Higher trophics 1130-1230
Chairperson NAITO, Y. (NIPR)

Cold adapted fishes - Antarctic fish biology -
IWAMI, T.(Tokyo Kasei Gakuin Univ.)

Effect of salmon prolactin on plasma osmolality the saffron cod
OGAWA, M. (Saitama Univ.)

-- Lunch -- 1230-1330

Marine mammals and ice cover in Russian Arctic 1330-1500
BELIKOV, S. E., BOLTUNOV, A. N. (All Russian Res. Inst. for Nature
Protection) and GORBUNOV, Y.A.(Arctic and Antarctic Res. Inst, RUSSIA)

Sea-ice and Adélie penguin foraging behavior : comparison between Prydz Bay and

Liitzow-Holm Bay.

WATANUKI, Y.(Hokkaido Univ.) and KATO, A.(NIPR)
Breeding on sea-ice : The breeding and foraging constratints of the Emperor penguin
(Aptenodytes forsteri)

LE MAHQO, Y. (CNRS, FRANCE)

Closing remarks of “Sea Ice Ecology”
ALEXANDER, V.(Univ. of Alaska, U.S.A))

-- Poster Session I. Marine Biology-- 1500-1830
--- Reception --- 1830-2000
December 9 (Friday)
Theme:Polar Terrestrial Ecosystems 1000-1200
Chairperson MATSUMOTO, G. L(Otsuma Women's Univ.)
Interelations between bacterial and algal communities in Antarctic soils
BOLTER, M.(Univ.Kiel, GERMANY)
Taxonomy and ecology of snow algae
OHTANI, S. (Shimane Univ.)
Chairperson SHIMADA, K. (Iokkaido Univ.)
Invertebrate survival in polar environments
BLOCK, W. (British Antarctic Survey, U.K.)
Animal community of the glacier
KOHSHIMA, S. (Tokyo Univ. of Tech.)
-- Lunch -- 1200-1300
Chairperson K()JIMA:_ S.(Toyama Univ.)

Vegetation at the deglaciated terrain in Spitsbergen Island 1300-1400
KANDA, H. (NIPR)
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Adaptation in plants exemplified by transplantation studies at two latitudes.
WIELGOLASKI and FOHUSON, E. E. (Univ of Oslo, NORWAY)

-- Poster session Il. Terrestrial Biology -- 1400-1600
-- SO-JGOFS and related meeting -- 1400-1500
-- BIOTAS related mecting -- 1600-1700
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December 8 (Thursday), 1994
Poster Session I: Marine Biology 1500-1830

A. Physical / Chemical Environments / Primary Production
Chairpersons SATOH, H., YAMAGUCHI, Y.(Tokyo Univ. of Fish.)
KAWACHI, M. (Marine Biotechnology Inst.)

P1 Size-fractionated primary productivity at the surface in the northern North Pacific and the
Bering Sea in winter.
SHIOMOTO, A., NAGASAWA, K., UENQ, Y., MITO, K.(NRIFSF)
and NANBA, M.(Kagawa Univ.)

P2 Primary production of phytoplankton during the white night in Kongs-fjold, Svalbard,
Norway. :
YAMAGUCH]I, Y.(Tokyo Univ. of Fish.),
MATSUDA, O.(Hiroshima Univ.) and KUDOH, S.(NIPR)

P3 Temporal changes of microalgal and bacterial assemblages in and under the sea-ice of
Saroma Ko lagoon.
YASUDA, M. (Grad. Univ. Advanced Studies), KUDOH, S. and FUKUCH]I,
M.(NIPR)

P4 Ecological studies of marine bacterioplankton in the high arctic Kongs fjord, NyAlesund
(NORWAY) - Quantitative relationships to algae and protozoan during sea ice melting in
early summer 1994 -

YASUDA, M. (Grad. Univ. Advanced Studies), KUDOH, S. and FUKUCHI,
M.(NIPR)

P5 Survival and activity of the ice biota during the austral winter.
GARRISON, D. L.(IMS, Univ. of California, U.S.A.)

P6 The effect of Ultraviolet-B irradiation on the growth rate and DMS release of Antarctic
ice alga Phaeocystis Antarctica.
HE FU, Y., RIEGGER, L., BAUMAN, M. and KIGGT, G. O.(Second Inst. of
Oceanography, CHINA)

P7 Phytoplankton assemblages in the Antarctic Peninsula area.
KOPCZYNSKA, E. E.(Dept.Antarctic Biology, Polish Academy of Sciences)

P8 A seasonal study of coastal marine bacteria in Admiralty Bay (Antarctica)
DONACHIE, S. P.(Department of Antarctic Biology, Polish Academy of Sciences.)

P9 Seasonal changes in sea ice algae in the coastal fast ice near Zhongshan Station, Antarctica.
CHEN, B. and HE, J.(Polar Res. Inst. of China)

P10 Occurrence of dissolved protein molecules in the Antarctic Ocean.
TANOQUE, E., ISHII, M. and MIDORIKAWA, T.(Meteorogical Res. Inst.)

P11 Seasonal variability in downward particulate flux under the Antarctic fast ice.
SASAKI, H,, SATOH, N., OGUMA, H.(Senshu Univ. of Ishinomaki),
TANIMURA, A. and FUKUCHI, M.(NIPR)

P12 Light response of ice algae assemblages in Lagoon

Saroma-ko, Hokkaido, Japan.
SATOH, H., KUSAKA, K. and YAMAGUCH]I, Y.(Tokyo Univ. of Fish.)
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P13

P14

P15

P16

P17

P18

P19

P20

P21

P22

P23

P24

Specific growth rate of ice algae and daily particulate flux
as estimated from copepod feedin g in ice-covered Resolute Passage, Arctic Canada.
?A’['TORI, H.(Hokkaido Tokai Univ.) and SAITO, H.(Hokkaido Natl. Fish. Res.
nst.)

Dynamics of phytoplankton under the Antarctic fast ice in summer.
ODATE, T.(Mie Univ.) and FUKUCHI, M.(NIPR)

Culture of phyllophora antarctica, Antarctica red seaweed.
OHNO, M.(Kochi Univ.)

The ultrastructure and phylogeny of Mantoniella antarctica (Prasinophyceae) from Antarctic
sea.
NAKAYAMA, T.(Univ. of Tsukuba), KAWACHI, M. (Marine Biotechnology Inst.)
and INOUE, I.(Univ. of Tsukuba)

Taxonomy and ultrastructure of two species of cryptomonads from Antarctica.
ERATA, M.(Natl. Inst. of Biosci. and Human Technology), KAWACHI, M.(Marine
Biotechnology Inst.) and INOUE, L(Tsukuba Univ.)

Taxonomy and phylogeny of a new species of chrysophyte from Antarctica.
KAWACHI, M.{(Marine Biotechnology Inst.), NAKAYAMA, T., HONDA, D.
and INOUE, L.(Tsukuba Univ.)

Isolation and Microbial Characterization of Phychrophilic and Barophilie Deep-Sea
Bacteria.
SAKIYAMA, T., MATSUI, H. (ORI, Univ. of Tokyo), LEE, W.(Natl. Fish. Univ. of
Pusan) and OHWADA, K.(ORI, Univ. of Tokyo)

Seasonal fluctuation of heterotrophic microflagellates in the coast near Syowa Station,
Antarctica.
TAKAHASHI, E.(Yamagata Univ.)

Distribution of the planktonic foraminifer Neogloboquadrina

pachyderma in sea ice of the eastern part of Liitzow-Holm Bay, Antarctica.
IGARASHI, A.(Tohoku Univ.), NUMANAMI, H.(Tokyo Kasei Gakuin Univ.),
TSUCHIYA, Y.(Univ. of Tsukuba), FUKUCHI, M.(NIPR) and SAITO, T.(Tohoku
Univ.)

Benthic fossil foraminiferal assemblages in marine sediments in the eastern part of Liitzow-
Holm Bay, Antartctica.
IGARASHI, A.(Tohoku Univ.), NUMANAMI, H.(Tokyo Kasei Gakuin Univ.),
TSUCHIYA, Y.(Univ. of Tsukuba), HARADA, N.( Nagoya Univ.), FUKUCHI,
M.(NIPR) and SAITO, T.(Tohoku Univ.)

Estimation of vertical profile of chlorophyll-a concentration
around the Antarctic peninsula derived from the satellite image (Nimbus-7/czcs).
KIMURA, N. and OKADA, Y (Tokai Univ.)

Autonomous underwater vehide as a survey platform for under-ice observation
SHIRASAKI, Y. and ASAKAWA, K.(KDD R. P. Lab)

B. Zooplankton / Krill / Fish
Chairpersons TANIMURA, A.(NIPR), NUMANAMI, H.(Tokyo Kasei Gakuin

P25

Univ.), KUBODERA, T.(Natl. Sci. Museum)

Distribution of Laval Euphausiids in the Southeast Bering Sea Shelf Area
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P26

P27

P28

P29

P30

P31

P32

P33

P34

P35

P36

P37

KOHNO, N.(Hokkaido Tokai Univ.), NISHIMURA, A,,
YANAGIMOTO, S.(NRIFSF), KATAKURA, S. and NISHIYAMA, T.(Hokkaido
Tokai Univ.)

Deep-sea caridean shrimps collected during JARE-35 Expedition.
KOMALI, T.(Natl History Museum and Inst., Chiba.), TAKEUCH]I, I. (ORI, Univ. of
Tokyo) and TAKEDA, M.(Natl. Sci. Museum)

Inshore fauna of Fildes Bay, King George Island., Antarctica.
SAKURAIL H,, ARAI, H,, TAKASAKI, A., TADA, S., HORI, H,, KODAMA,
M., KIMPARA, 1., MATSUYAMA, T.and SATO, T. (Tokyo Sea Life Park)

Benthos and fish community associated with clumps of submerged drifting algae in Fildes
Bay, King George Island, Antarctica.
TADA, S., KODAMA, M., KIMPARA, 1., SATOH, T., ARAI, H. and SAKURA]I,
H.(Tokyo Sea Life Park)

Relationships between mouthpart structures and in site feeding habits of five neritic calanoid
copepods in the Chukchi and northern Bering Sea in October 1988,

OHTSUKA, S., SHIMOZU, M.(Hiroshima Univ.), TANIMURA, A., FUKUCHI,
M.(NIPR), HATTORI, H.(Hokkaido Tokai Univ.), SASAKI, H.(Ishinomaki Senshu
Univ.) and MATSUDA, O.(Hiroshima Univ.)

Distribution of marine cladocerans in the Northern Bering Sea and the Chukchi Sea.
ONBE, T., TANIMURA, A., FUKUCHI, M.(NIPR), HATTORI, H.
(Hokkaido Tokai Univ.), SASAKI, H.(Ishinomaki Senshu Univ.) and MATSUDA,
O.(Hiroshima Univ.)

Systemaetic status of Eubrachilla, a genus of Copepoda parasitic on Antarctic teleosts.
HO, J.(California State Univ., Long Beach, U.S.A.) and TAKEUCH]I, I.(Univ. of
Tokyo)

Record of benthos collected with a bait rap at Syowa Station, Antarctica.
HOSHIAIL, T.(NIPR) and NUMANAMI, H.(Tokyo Kasei Gakuin Univ.)

Vertical distribution of benthic octopods in the Antarctic shelf waters.
KUBODERA, T.(Natl. Sci. Museum), NUMANAMI, H., IWAMI, T. (Tokyo Kasei
Gakuin Univ.) and OKUTANI, T.(Tokyo Univ. of Fish.)

Benthic gastropds and bivalves collected by 33rd, 34th and 35th JARE.
NUMANAMI, H.(Tokyo Kasei Gakuin Univ.), OKUTANI, T.(Tokyo Univ. of Fish.),
IWAMI, T.(Tokyo Kasei Gakuin Univ.), TAKEUCH]I, 1.(ORI, Univ. of Tokyo),
TUCHIYA, Y.(Univ. of Tukuba), IGARASHI, A.(Tohoku Univ.) and FUKUCHI,
M.(NIPR)

Benthic gastropod fauna around Syowa Station and adjacent waters, Antarctica.
NUMANAMYI, H.(Tokyo Kasei Gakuin Univ.), OKUTANI, T. (Tokyo Univ. of
Fish.) and HOSHIAI, T.(NIPR)

Beited trap system carried out during JARE-35th Cruise.
TAKEUCHI, I, MIYAZAKI, T.(ORI, Univ. of Tokyo), KAWACHI, M.(Marine
Biotechnology Inst.) and WATANABE, K. (NIPR)

Food web structure of demersal fish assemblages: trophic pathways and anthropogenic

influence.
YAMAMURA, O.(Hokkaido Univ.) and INADA, T.(Tohoku Natil Fish, Res. Insti.)
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P38

P39

P40

P41

P42

P43

P44

P45

P46

P47

The visual acuity of Trematomus bernacchii.
MIYAZAKI, T.(ORI, Univ. Tokyo), IWAMI, T.(Tokyo Kasei Gakuin Univ.) and
NAITO, Y.(NIPR)

Record of Dissostichus mawsoni Norman and Aethotaxis mitopteryx De Witt from Syowa
Station, Antarctica.
TANIMURA, A.(NIPR), MIYAMOTO, Y.(Tokyo Univ. of Fish.), IWAMI, T.,
NUMANAMI, H.(Tokyo Kasei Gakuin Univ.), TSUCHIYA, Y.(Tsukuba Univ.),
IGARASH, A.(Tohoku Univ.) and FUKUCHI, M.(NIPR)

Stomach contents of a nototheniid fish, Pagothenia borchgrevinki (Boulenger) at Syowa
Station, Antarctica.
IWAMI, T.,, NUMANAMI, H.(Tokyo Kasei Gakuin Univ.) and HOSHIAIL, T.(NIPR

Feeding behavior of fishes of the family Artedidraconidae
(Pisces, Notothenioidei).
IWAMI, T, NUMANAMI, H.(Tokyo Kasei Gakuin Univ.) and NAITO, Y.(NIPR)

Fishes caught along with the Antarctic krill in the vicinity of the South Shetland Islands
during the austral summer months of 1994,
IWAMI, T.(Tokyo Kasei Gakuin Univ.)

Ice as an agent for dispersal of Antarctic fish?
WHITE, M. G.and MURPHY, E. J. (British Antarctic Survey, U.K.),

On the behaviour and food detection of the Antarctic fish Ophthalmolycus concolor
(Zoarcidade)
FANTA, E,, MEYER, A.A. and SANTANNA, F. (Univ. Federal do Parana, BRASIL)

Tracking of emerald rock cod using ultrasonic pinger at Syowa Station.
MIYAMOTO, Y., HAN, J., HAMADA, E.(Tokyo Univ. of Fish) and TANIMURA,
A.(NIPR)

Vertical movement of the flounders off the coast of Niigata, Japan Sea.
IWAOQ, K.(Japan Women's Univ.), NASHIDA, K.(Japan Sea Fish. Res. Lab.),
NAITO, Y.(NIPR) and KANAMARU, S.(Japan Sea Fish. Res. Lab.)

Changes in swimming behavior of free ranging flounders in relation to ampient temperatur
NASHIDA, K.

(Japan Sea Natl Fish. Res. Inst.), IWAQO, K.(Japan Women's Univ.),

KANAMARU, S.(Japan Sea Natl Fish. Res. Inst.) and NAITO, Y.(NIPR),

C. Seabirds / Marine Mammals
Chairpersons WATANUKI, Y.(Hokkaido Univ.), KATQO, A.(NIPR)

P48

P49

P50

Diving pattern and stomach temperature of foraging king cormorant.
KATO, A., NAITO, Y.(NIPR), NISHIUMI, 1.(Osaka City Univ.), WATANUKI,
Y.(Hokkaido Univ.) and SHAUGHNESSY, P.(CSIRO, AUSTRALIA).

Individual variation in the diving pattern of male and female king cormorants.
KUROKI, M.(Waseda Univ.), KATO, A., WATANUKI, Y.(Hokkaido Univ.),
SHAUGHNESSY, P.(CSIRO, AUSTRALIA), INO, Y.(WASEDA Univ.) and NAITO,
Y.(NIPR)

Diving behavior of harbour porpoises and their ambient temperature in southern Hokkaido

1994,

NAITO, Y.(NIPR), OHTANI, S, KAWAMURA, A.(Mie Univ.), NISHIWAKI
KAWASAKI, M.(ICR) and ONO, N.(NIPR)
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P51 Trace element concentrations in tissues of the hatching year and adult Adelie penguins.
YAMAMOTO, Y., KANESAKI, S.(Kobe College), KURAMOCHI, T. (Tokyo Univ.
of Agriculture and Technology), MIYAZAKI, N. (ORI, Univ. of Tokyo), WATANUK]I,
Y.(Hokkaido Univ.) and NAITO, Y.(NIPR)

P52 Ultrasonographic visualization of inner organs of penguins.
SEINQ, S.(Univ. of Tokyo), HORI, H.(Tokyo Sea Life Park) and TSUTSUI, K.(Univ.
of Tokyo)

P53 Diving record in relation to water temperature in the harbor porpoise (Phocoena Phocoena)

in Funka Bay, Hokkaido.
OHTANI, S.(Mie Univ.), NAITO, Y.(NIPR), KAWAMURA, A. (Mie Univ.),
NISHIWAK]I, S., KAWASAKI, M.(ICR) and KATO, A. (NIPR)

P54 Oceanographical analysis on the Southern Minke Whale
distribution based on the data during Japanese research take in 1993/94.
NAGANOBU, M.(NRIFSF), KANOQ, H.(Asia Air Survey) and FUJISE, Y.(ICR)

P55 Establishment of a model for diurnal variation of feeding activity of the Antarctic minke
whale.

KUWAHARA, S.(Tokyo Univ. Fish.) and OHSUMI, S.(ICR)

December 9 (Friday)
Poster Session II. Terrestrial Biology 1400-1600

D. Bacteria / Cyanobacteria
Chairperson MATSUMOTO, G. L.(Ohtsuma Women's Univ.)

P56 Low-temperature inducible expression of the gene encoding isocitrate dehydrogenase of a
psychrophilic bacterium, Vibrio sp. strain ABE-1.
FUKUNAGA, N., SUZUKI, M., SAHARA, T., TSURUHA, J. and TAKADA, Y.
(Hokkaido Univ.)

P57 The isolation of fungi from fthe McMurdo Dry Valleys region, Antarctica.
NISHIKAWA, J. and [TZUKA, H.(Sci. Univ. of Tokyo)

P58 Comparative physiology of cyanobacteria from thermal extremes, Antarctica and hot
spring.
SHIMIZU, A.(Nara Women's Univ.) KIMURA, K.(Maezawa Industrial Inc.)
and WATANUKI, T.(Kanagawa Pref. Public Health Lab.)

P59 Long-chain and branched hydrocarbons in cultured microalgae and cyanobacteria from
Antarctica.
MATSUMOTO, G. [.(Ohtsuma Women's Univ.), YAMADA, S.(Shonan Inst.
Technol.), OHTANI, S.(Shimane Univ.), NAGASHIMA, H,, FUJII, M., AIDA, H.
and SATO, H.(Sci. Univ. Tokyo)

P60 Development of picocyanobacterial bloom in pelagic zone of southern Lake Baikal.
KATANO, T., WATANABE, Y.(Tokyo Metropolitan Univ.), MOLOGAWAYA, O.
and DRUCKER, V.(Siberian Branch of Academy of Science, RUSSIA)

E. Algae .
Chairperson NAKANOQO, T:(Hiroshima Univ.)

P61 Soil algae in Antarctic region.

NAKANOQ, T, IHDA, T.(Hiroshima Univ.), OHTANI, S.(Shimane Univ.) and
DEGUCHI, H.(Hiroshima Univ.)
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P62 Soil algae from Syowa Station area.
OHTANI, S.(Shimane Univ.) and NAKANOQO, T.(Hiroshima Univ.)

P63 How to glycerol is synthesized with carbon source in Antarctic Dunaliella.
WATANUKI, T.(Kanagawa Prefectural Public Health Lab.), MATSUSHITA, K.
NISHINA, M., HORI, E.(Saitama Medical School), SUMIYA, K.((JEOL) and KATO,
K.(The National Inst. of Health)

P64 Diatoms from Tierra del Fuego
FUKUSHIMA, H.(Phyciology Inst.), KOBAYASHI, T., YOSHITAKE, S.(Shonan
Junior College) and FUJITA, H.

P65 Diatoms epiphytic on moss communities at the summit of Mt. Fuji.
MATSUSAKA, T. (Aoyama Juniour High School) and OHTANI, S.(Shimane Univ.)

P66 Temperature characteristics of an Antarctic green alga Chlorella and the lipid composition.
NAGASHIMA, H., KIJIMA, S.(Sci. Univ. of Tokyo), OHTAN]I, S.(Shimane Univ.),
MATSUMOTO, G. L.(Otsuma Woman's Univ.) and MOMOSE, H.(Sci. Univ. of
Tokyo)

P67 Taxonomical studies on some species of Chaetophorales in Antarctica.
IHDA, T., NAKANO, T.(Hiroshima Univ.), OHTANI, S.(Shimane Univ.) and
DEGUCH]I, H.(Hiroshima Univ.)

F. Lichens / Mosses
Chairperson INQUE, M.(Akita Univ.)

P68 Photobionts isolated from some Antarctic lichens.
AOKI, M., NAKANQ, T.(Hiroshima Univ.), KANDA, H.(NIPR) and DEGUCHI, H.
(Hiroshima Univ))

P69 Lichen communities in Yukidori Valley, Langhovde.
INOUE, M.(Akita Univ.)

P70 The human impact on terrestrial ecosystems in West Antarctica.
OLECH, M.(Jagiellonian Univ., POLAND)

P71 Vegetation on the moraine of the glacier foreland in Spitsbergen Island.
KANDA, H.(NIPR), MINAMI, Y.(Hiraoka Environmental Sci. Lab.) and KIBE, T.
(Grad. Univ.Advanced Studies)

P72 Estimation of the decomposition rates of moss layers in boreal and subalpine forests.
NAKATSUBO, T., UCHIDA, M., HORIKOSHI, T. and NAKANE, K.(Hiroshima
Univ.)
P73 Photosynthesis and products in Rhacomitrium canescens var. ericoides on alpene zone of
Mt. Fuji.

SAKAI, N., MASUZAWA, T.(Shizuoka Univ.), NAKATSUBO, T.(Hiroshima
Univ.) and KANDA, H.(NIPR)

G. Higher Plants / Invertebrates
Chairperson MARUTA, E.(Toho Univ.)

P74 Growth of two Carex species in Spitsbergen Island.

KIBE, T.(Grad. Univ. Advanced Studies), MASUZAWA, T.(Shizuoka Univ.)
and KANDA, H.(NIPR)
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P75

P76

P77

P78

P79

P80

P81

Saxifraga oppositifolia at the deglaciated terrain.
MASUZAWA, T.(Shizuoka Univ.), KIBE, T.(Grad. Univ.Advanced Studies)
and MINAMI, Y.(Hiraoka Environmental Sci. Lab.)

Periglacial process and vegetation around Ny-Alesund, Spitsbergen.
SAIGUSA, S.(Grad. Univ.Advance Studies), SAWAGUCH]I, S.(Meiji Univ.),
MASUZAWA, T.(Shizuoka Univ.) and KANDA, H.(NIPR)

Relationship between species composition in Dryas octopetala L. community and
environmental factors at glacial retreat area.
MINAM]I, Y.(Hiraoka Environmental Sci. Lab.), KANDA, H.(NIPR) and
MASUZAWA, T.(Shizuoka Univ.)

Structure of Eriophorum tussock tundra in northern Yukon Territory, Canada.
KOJIMA, S.(Toyama Univ.)

Water relations of Pinus pumila in the snow melting season at the alpine region of Mt.
Tateyama.
MARUTA, E.(Toho Univ.), NAKANO, T.(Tokyo Meteropolitan Univ.), ISHIDA, A.
(For. and For. Prod. Res. Inst.), IIDA, H.(Yoshida Sci. Museum) and MASUZAWA,
T.(Shizuoka Univ.)

A botany based bioclimatology map of the Truelove area, Devon Island, arctic Canada.
Elvebakk, A. (Univ. of Tromsg, NORWAY)

Mutants sellected from natural population of Chymomyza costata in eastern Siberia.
SHIMADA, K.(Hokkaido Univ.) and WATABE, H.(Hokkaido Univ. Edu., Sapporo)
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