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Three international projects
in New Zealand Antarctic
Research Programme
The 1990/91 summer New Zealand Antarctic Research programme was
underway with the first flight to McMurdo on October 2 and apart from minor delays
due to weather has remained on schedule. Two hundred and forty-five scientists,
base support and field staff are involved in the 56 projects being conducted in and
around Ross Island, McMurdo Sound and the Dry Valleys.
Scientists are involved in three major co-operative events with the United States
and the United Kingdom, two of which are working in Marie Byrd Land and are
being supported in the field by a British Antarctic Survey Twin Otter. The third
involves United States and New Zealand scientists and support staff working in the
Robb/Lowrey Glacier.

Logistics

Under NZ-US joint logistic arrangements 12 RNZAFC-130 Hercules flights will be
made during the season and an RNZAF helicopter will operate with VXE-6 from
November until early February. An NSF Twin Otter has been flown south in one of the
three C5 Galaxy flights made early in October, an Italian C130 has flown south to
support the Italian programme and a Dornier aircraft is working in the area with the
German GANOVEX. Two helicopters (New Zealand) Squirrels will be flying with the
Italians and in conjunction with USAP on two separate programmes.
field leaders, Peter Cleary and Andy Harris.
Expedition costs and subsequent scientific
analysis will be handled jointly by the three
nations.

Marie Byrd Land
Two parties of New Zealand, British and
American geologists are working in Marie
Byrd Land this summer. The South Pacific
Rim International Tectonics Expedition
(SPRITE) and the West Antarctic Volcanic
Exploration (WAVE) will each be in the field
from about mid-November for two months.
SPRITE comprises Drs John Bradshaw
and Steve Weaver of the University of Can
terbury Geology Department Christchurch,
New Zealand, Drs Bob Pankhurst and Bryan
Storey of the British Antarctic Survey Earth
Sciences Division Cambridge, U.K. and Pro
fessor Ian Dalziel and Dr Sam Mukasa of the
University of Texas, Austin, USA and Vic
Divenere. DSIR Antarctic are providing two

Marie Byrd Land lies 80 deg 00 min
S/120 deg 00 min west and is described
as that portion of Antarctica lying east
of the Ross Ice Shelf and the Ross Sea
and south of the Pacific Ocean extend
ing eastward approximately to a line
between the beginning of the Ice Shelf
and the Eights Coast. The north-western
part of the area was first explored by
Rear Admiral Richard E. Byrd in 1929
but the larger area is named in honour
of his wife.
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The WAVE team went into the field last
season but their programme was curtailed by
bad weather. This summer they plan to
complete and extend it. Dr John Gamble of
Victoria University in Wellington is again
working with Dr John Smellie of the British
Antarctic Survey and Dr Bill Mcintosh and a
graduate student Kurt Panter from New
Mexico Tech (USA). They will be supported
by Bill Atkinson of DSIR Antarctic and a
British field assistant.
Early in November WAVE were flown to
their major field camp in the Toney Moun
tains by a US ski-equipped C-130 Hercules
aircraft. About two weeks later SPRITE were
also put in. Movements in the field will
mainly be by toboggan but the British Antarc
tic Survey is providing a Twin Otter aircraft
for two weeks for WAVE and six for SPRITE.
It will be flown to the area via the Antarctic
Peninsula and Rothera. About mid-January
the teams will be picked up by a C-130
Hercules and flown back to McMurdo Sta
tion.
Scientific aims are first to understand the
geological relationship of the Marie Byrd
Land continental block to other parts of
Antarctica and second, to determine the
position that Marie Byrd Land had along the
Mesozoic margin of the Pacific Ocean.
SPRITE is to focus on the basement rocks
that are more than 80 million years old and
predate the breakup of Gondwana and the
separation of Marie Byrd Land from the
Campbell Plateau which lies off southern
New Zealand. Working from their base camp,
which will be established east of the White
Glacier at 75 deg 45 min S/140 deg 50 min
W, the team will be supported by the BAS
Twin Otter during the mapping and sam
pling of the often widely dispersed outcrops
in a 350 km radius from the Ruppert Coast
and from their base camp.
WAVE will map and sample for geochronological and geochemical study rocks
in the vicinity of the Toney Mountains, Crary
Mountains and Mount Murphy, returning in
late December to the northern part of the
Executive Committee Range to continue last
season's work. The party is mainly con
cerned with the younger volcanoes which

stand on the basement. In some respects
these volcanoes are similar (though not iden
tical) to those of the Banks and Otago Penin
sulas, Campbell and Auckland Islands.
During the 1980, *81, '82 and '84 field
seasons Dr John Gamble and fellow geolo
gists collected xenoliths, rock fragments for
eign to the igneous rocks in which they occur,
from scoria cones in the Ross embayment,
Dry Valleys and in North Victoria Land.
From their observations and subsequent
laboratory analysis they were able to recon
struct both the lithospheric structure and the
temperature and pressure conditions beneath
the Ross embayment and the Transantarctic
Mountains. Last season Dr's Gamble, Smellie
and Macintosh completed detailed mapping
of Mounts Waesche, Sidley and dimming
which lie relatively close together in the
southern end of the Executive Committee
Range. They also undertook a sampling
programme, collecting extensive suites of
xenoliths.
From similar work, being conducted this
season, a comparison will be made with
lithospheric sections in Transantarctic
Mountains, Eastern Australia and New Zea
land.
In addition to collecting samples and
documenting the xenolithic suites, further
detailed mapping and studies of volcanology
will be completed. Extensive analytical and
geochemical analysis will be undertaken on
their return from the field. This will involve
instrumental analysis for major and trace
constituents by X-ray fluorescence, electron
microprobe, neutron-activation and mass
spectrometry.
It is hoped this research will, provide
constraints to geophysical models of the
earth's crust and upper mantle in West Ant
arctica and help in the understanding of the
processes of Gondwana breakup.

Seismic study
In the third of the international pro
grammes New Zealand and United States
scientists and support staff will undertake a
seismic study of the plate boundary between
East Antarctica and West Antarctica. The
area comprises part of the Transantarctic
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Mountains and the western Ross embay
ment. It represents one of the largest and best
examples of continental rifting and associ
ated lithospheric flexure in the world.
The programme involves Dr Tim Stem,
Tony Hefford and Ian Paintin from DSIR
Geology and Geophysics, Wellington, Dr Uri
ten Brink from Stanford University of Cali
fornia, and others (un-named at the time of
going to press) from the U.S. Geological
Survey at Menlo Park in California. They will
be assisted in the field by Charles Hobbs,
Brian Staite, Sean Heaphy and Don Lousley
from DSIR Antarctic.
Ten US C130 Hercules flights will be
required to put the party in the field at three
camps Kilo, Lima and Mike to be established

along the route. The party will be withdrawn
from the field in Ave flights.
The scientists plan to follow a line
150km long across the Ross Ice Shelf and up
the Transantarctic mountain front through
one of the outlet glaciers (either the Robb or
Beardmore) towards the polar plateau. They
will make multi-channel seismic reflection
and refraction readings. A reverse seismic
refraction profile and several wide-angle re
flection profiles are also to be collected along
the same multichannel seismic line.
From the results they hope to learn about
crustal thickness variations between East and
West Antarctica. These will test and provide
constraints for a recently published model of
lithospheric flexure that has been applied to

In the 1977-78 season a United States
geological team investigated the RuppertHobbs Coasts sector, between 128deg W
and 142 deg W to 76 deg 45 min S/135 deg
W with helicopter support provided by the
US Navy's VXE-6 squadron. Some of the 13
scientists covered areas where the interna
tional expeditions will work this summer, but
field operations could be carried out on only
14 days between November 14 and Decem
ber 22 because of frequent blizzards and
whiteouts.
This area of the Ruppert Coast extends
from Land Bay (75deg 25min S/141 deg 45
min W) to the head of the Land Glacier (76
deg 01m S/140 deg 42 min W).The ice-filled
bay is about 64 km wide. Descending into it
is the broad, heavily crevassed Land Glacier
which is about 56km long. The White Glacier
is a broad westward-flowing tributary which
joins the Land Glacier on the north side of Mt
McCoy (920m).
A New Zealand geologist, who was guest
scientist with the 1977-78 expedition, dis
covered the first fossils ever found in Marie
Byrd Land. Dr George W. Grindley, then
chief project geologist, New Zealand Geo
logical Survey, was responsible for what was
described in the official report as the most
exciting event of the field season - the discov
ery of fern and tree fern fossils, of Upper
Devonian age (345 to 358 million years).

On 11 December 1977, Eh-Grindley was
working with four American geologists in the
team on Milan Rock, the southern-most
nunatak of Mt Hartkopf (1100m). The rock
is on the eastern margin of the Land Glacier
slightly more than 3km south-east of Mt
Hartkopf which rises along the east side of
the upper reaches of the Land Glacier
17.70km south-east of Mt McCoy.
Resting on the granite surface of Milan
Rock, in erratics of dark carbonaceous slaty
argillite, were considerable numbers of the
plant fossils. Dr Grindley and his colleagues
believed that despite their numbers the fossil
remains could not have been transported for
more than one or two kilometres from their
original location. From the characteristics
and bearings of the glacial striations on the
granite outcrop it appeared that they were
plucked from a sub-ice outcrop located to the
south-east of Milan Rock.
In 1977 Dr Grindley's discovery was
exciting to geologists who had been trying to
understand the geological history of Marie
Byrd Land. Previously that part of West
Antarctica had been the subject of much
speculation because of incomplete examina
tion, scarcity of outcrop and lack of fossils.
The fossil fern and tree fern remains were
the first land fossils found in Marie Byrd Land
there, and the first Paleozoic fossils in West
Antarctica.
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This geological map of the Ruppert Coast shows where the expedition is working this summer
and the approximate location of its base camp on the White Glacier. At the bottom of the map is
Milan Rock where Dr Grindley discovered fossil remains of ferns and tree ferns in 1977.
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the Transantarctic Mountain front, and to
gain an insight into rifting processes gener
ally. They will also develop field and process
parameters for seismic work on both thick ice
sheets and ground glacial ice. Their work will
provide a prototype survey for large-scale
seismic experiments in interior Antarctica
that are being planned for the 1990's.

small areas with new work in unmapped
areas. Eventually the programme will result
in a revised regional geological map at
1:250,0000 that shows the geological his
tory of all the major rock types of Southern
Victoria Land.
A party from Otago University's Geology
Department will be working closely with the
team. It comprises Yvonne Cook, Sean
Watters, David Green and Hyram Ballard.
Their detailed work on specific areas will
complement the broader regional approach
undertaken by Dr Tumbull's party. They will
continue basement mapping and undertake
a petrological and geochemical investiga
tion, as well as sampling rocks for analysis.
Their objectives are to determine the nature
of the contacts between the intrusive granite
bodies, and to study their relationship with
similar intrusions in the Wright, Taylor and
Ferrar Valleys. The metamorphic grade of
associated Koettlitz Group sediments will
also be investigated. The results should help
in the understanding of the processes which
occur deep in the earth's crust and in the
upper mantle.

More geology
This season Ken Woolfe and Malcolm
Amott from Victoria University will be con
tinuing their analysis of the origin of the
deposition of the Beacon Supergroup with a
study of the alluvial strata at Allan Hills. They
will be accompanied by Dr Peter Barrett,
Director of the University's Antarctic Re
search Centre, Jane Francis from the Univer
sity of Adelaide and Norm Smith, University
of Illinois. The team will be in the field for
about eight weeks.
The project will enable them to describe
the strata and sedimentary structures they
contain in order to reconstruct channel
morphology and flood plain characteristics
of the river system. Such analysis should
provide them with data for a depositional
model for the strata and detail for a palaeographical reconstruction of the Beacon se
quences. Carbon/sulphur ratios will be
analysed to detect possible marine incursions
and the Allan Hills area will be mapped to a
scale of 1:25,000.
Mapping of Southern Victoria Land will
be continued this season by a team from
DSIR Geology and Geophysics, Dunedin.
The party, under the leadership of Dr Ian
Tumbull will comprise Jane Forsyth, Dave
Heron, and Andrew Allibone who is cur
rently a Ph.D student at James Cook Univer
sity in Townsville. They will record rock
types, including the basement granites and
metasediments, eastern outliers of the Bea
con Supergroup sediments, Ferrar dolerites
and a large area of aeolian, glacial and
superficial deposits in the Victoria Valley, St.
John's and Clare Ranges' area.
The project is part of an ongoing pro
gramme of detailed 1:50,000 geological
mapping which will integrate existing recon
naissance studies and detailed projects on

RISE
Completing the third field season of the
DSIR Marine and Freshwater's contribution
to the Ross Island Shelf Ecosystem (RISE)
programme will be Dr's Warwick Vincent
and Clive Howard-Williams. They will be
joined this year by Dr Nick Russell, a bio
chemist from the University of Wales.
During the first season the team identi
fied and elucidated some of the basic chemi
cal and biological properties of the ice shelf
ecosystem at a wide range of sites. Last
season they concentrated specifically on the
blue-green cyanobacterial mats which colour
and coat the bottoms of the of meltpools and
network of interconnecting streams which
form across the 1500km squared region ice
shelf. They worked mainly in the vicinity of
Bratina Island but collected comparative data
from other sites in the region. By analysing
the light capturing and shielding properties
as well as photosynthetic processes and
derivation of their carbon, nitrogen and energy
46
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supplies, both on the ice shelf and subse
quently in the laboratory at Taupo they have
found that different layers of mats absorb
different wavebands of light: UV radiation by
the surface layer visible light by the central
stratum and infrared radiation by the bottom
layer. Different carotenoid and chlorophyll
pigments (resolved by high performance liq
uid chromatography) control the distribution
of energy through the mats.
This season they will concentrate on the
"controls imposed by low temperatures, high
salinity, low N/P ratios and dessication on
growth and metabolic rates of the dominant
life forms of the RISE study area". They hope
also to sample and compare the controls and
structures with the most southerly mapped
ice-shelf aquatic system on the lower Darwin
Glacier where it is expected that the micro
bial communities are living at the limits of
their environmental tolerance.
Studying broader aspects of the Ross Ice
shelf environment, also as part of the RISE
programme, will be Dave Maslin from Water
Sciences Division, DSIR in Wellington and
Peter Isaacs from the New Zealand Meteoro-

Antarctic

The field camp at Bratina Island which is
home to scientists working on the RISE
and Biotas programmes. Photo :Dr Steve
de Mora
logical Service, Wellington.
Working in conjunction with Dr Warwick
Vincent's party, they will study the energy
and freshwater budget of the McMurdo Ice
Shelf, as a contribution to the fuller under
standing of the ecosystem. By monitoring
the meteorological processes which provide
heat to the surface of the ice shelf, and the
temperatures and meltwater flow rates at the
surface, they will be able to describe the
availability of energy and water to the lifeforms in the freshwater ponds and streams.

From RISE to BIOTAS
Following their work with the Ross Ice
Shelf Ecosystem programme, RISE, scien
tists from DSIR Marine and Freshwater,
Taupo, are undertaking research in the Ross
Sea area as part of the international BIOTAS
Programme. The concept of the BIOTAS
(Biological Investigations of Terrestrial Ant-
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arctic Systems) programme originated from
a proposal by the working party on biology
which met at SCAR XVffl, Bremerhaven,
September 1984, to establish a group to
promote and co-ordinate an international
programme of terrestrial, limnological and
littoral research in the Antarctic and Subantarctic.
The programme aims to define the
importance of the physical, chemical and
biological interactions controlling Antarctic
ecological processes and their response to
human impacts.
Because the Ross Dependency spans
such a wide latitudinal range (66-90 deg S),
with an extensive coastline and much ice-free
land, it includes a remarkable variety of
freshwater habitats. The north-south envi
ronmental gradients such as annual radia
tion, duration of melt, air temperature and
day length are likely to influence the ecologi
cal processes, composition and diversity of
species which characterise this region.
Shortly Dr Ian Hawes, a limnologist who
has been working with British Antarctic Survey
on Signy Island, lakes and streams will join
the DSIR Marine and Freshwater staff at
Taupo.
In this, the first season of the programme
which may run for ten years and is entitled
"Ecological gradients in the Ross Sea Sec
tor", Dr Hawes will measure the dispersal of
cyanobacteria within and away from the
McMurdo Ice Shelf and test the hypothesis
that this biologically rich ablation region acts
as a major innoculum or "seed area" for the
McMurdo Sound Dry Valleys. His later re
search will concentrate on the influence of
UV radiation on microbial colonization and
growth in a range of Antarctic freshwater
habitats. He will be working at Bratina
Island, Lake Fryxell, Scott Base and various
locations on the Ross Ice Shelf and will be
assisted early in the season by Mr David
Maslin, a hydrologist from Water Resources
Survey, Wellington and later by Drs Warwick
Vincent and Clive Howard-Williams, both of
the Taupo Research Laboratory.
Dr Paul Broady of the Botany Depart
ment, University of Canterbury, and MSc
student Robert Smith will be initiating a study

into the detection of micro-organisms invad
ing the Antarctic environment. They will be
on the ice for five weeks from mid- December
in an attempt to identify the means of disper
sal of algae to and within Antarctica.
The study will be performed at three
locations. South of White Island prevailing
winds come predominantly from the Ross Ice
Shelf. Working in this area they will use a
device which processes air at a rate of 700
litres per minute and removes air-borne
particles. The samples will be analysed for
algae in an attempt to detect propagules
which might have been dispersed from northem continents. They will also sample snow,
which will be melted and filtered, to deter
mine the presence of algae which might have
acted as ice-nucleating centres.
From Scott Base they will collect samples
of dust and soil, that come in on the surfaces
of fresh food, clothes and equipment. They
will prepare cultures to be tested later for
survival of algae during freezing, dessication
and where there is high salinity. Part of their
time will also be spent at a site in Victoria
Valley, close to Lake Vida, where they will
sample to determine background levels of
algae in a typical dry valley setting. Analysis
of the samples from the three locations
should help them distinguish new arrivals
from indigenous algae, and identify those
with potential to survive and become colo
nists in the unique conditions of Antarctica.

Zooplankton

In the summers of 1985/86 and 1986/
87, Associate Professor Brian Foster worked
on the sea ice out from Scott Base. He
established methodologies for replicated
sampling to describe the variety of mesozooplankton (200mm-2mm in size), occurring
in relatively low numbers and biomass in the
upper layers of the water column under the
sea ice. Greater numbers and larger species
occur deeper. Co-operative work analysis
has been undertaken with the other Auck
land University Zoologists regarding the diet
and detection of the cryopelagic ice fish
which can be caught right up under the ice.
This season, Professor Foster will be
joined by students Rodney Roberts and Peter
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Roan. They will repeat sampling, undertaken
near Scott Base, to establish a third year of
data for assessment of between-year vari
ations of this component in the marine fauna.
Additionally they will take further samples
at New Harbour, off Cape Royds and down
from Arrival Heights, to assess the degree of
variation and to obtain detailed data which
may be related to the distribution of zooplankton and fish feeding.
Such research will provide the scientists
with details of the structure and functioning
of the marine ecosystem. This will be useful
for assessing future changes and impacts and
will also provide data for management and
conservation measures regarding zooplankton, an important biological component of
the Antarctic marine ecosystem.

digital seismograph. Towards the end of the
season all equipment associated with the
project will be removed from the mountain.
Although data and theory on velocity in
magma are available scientists have not yet
published determinations of velocity struc
ture in active volcanoes which can differenti
ate between solid and liquid lava. If accuracy
and reliability of such results can be improved
the pioneering project on Mt. Erebus may
well be a prelude to predictive work on other
potentially dangerous volcanoes near popu
lated areas.

River flows
For 20 years the flows of the Onyx River
and the levels of Lake Vanda in the Wright
Valley have been recorded. By monitoring
river flows and lake levels in the widely
separated Victoria, Miers and Garwood
Valleys for information on maximum dis
charge, duration of flow and total volume of
run-off, scientists hope to be able to deter
mine whether the trends in the Wright Valley
are representative or unique. Such informa
tion, which will be obtained this season by
Lawrence Smith of DSIR Marine and Fresh
water, Wellington, may provide an early
indicator of climatic change induced by green
house gases.

Mt. Erebus
The television camera, infrared sensors,
infrasonic microphone and a wide band seis
mometer installed on the crater edge of Mt
Erebus in 1986 and the infrasonic array in
Windless Bight have enabled scientists to
record, compare and evaluate visual and
seismic events in order to assess whether
earthquakes in the area trigger eruptive
explosions or the other way about. Since
1988/89 digital recording equipment has
permitted velocity modeling and ray tracing
of explosive waves from the lava lake to the
seismograph using new theoretical curves of
velocity versus depth in the vesicular magma.
They noted a 1.5 second delay in the arrival
of the seismic waves which remarkably can
be attributed to a reduction is seismic velocity
caused by bubbles of gas.
This season Dr Ray Dibble from the
Research School of Earth Sciences, Victoria
University Wellington, accompanied by Alia
Fradkin and Brent O'Brien, also from the
University will again acclimatize on the Fang
Glacier before completing their work on the
project at the Erebus crater rim.
Seismic recordings have continued
throughout 1990 and the results have been
transmitted to Scott Base via a telemetric
link. Further seismic refraction surveys will be
undertaken on the mountain and explosions
will again be recorded on both television and

Seals
In 1985 and 1987 Dr Graham Barrell of
Lincoln University in Canterbury and fellow
scientists studied melatonin levels in Weddell
seals in the breeding colony at Big Razorback
Island in McMurdo Sound, not far from Scott
Base. Their work has revealed that the
hormones Cortisol and melatonin, which
are known to have well defined circadian
rhythms in mammals; the daily secretion
following a precise predictable pattern do
not show such rhythms in seals under con
tinuous light. This work has special relevance
for melatonin, because this is the hormone
which transduces information about the
photoperiod to the brain which in turn allows
the animal to breed each year at the same
time. The fact that it does not have a cir
cadian pattern of secretion poses some inter49
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research will identify prerequisites for recruit
ment of club skuas.
Breeding success will be monitored to
provide further data on annual variation in
breeding performance in a circumscribed
patch of the skua colony. Carcasses and
abandoned eggs of skuas and Adelie pen
guins will be collected from various locations
for analysis of residues of organochlorine
pesticides, polychlorinated biphenyls and
heavy metals. Skuas will be tested for bio
chemical responses to toxins and shell thin
ning and this will establish whether pesticide
burdens affect reproductive success. Such
data will be used to provide benchmark levels
of global pollutants in south polar skuas, a
species which breeds in Antarctica but win
ters along the coastlines of countries that are
major contributors to global pollution.

esting questions about the mechanisms which
the animal does use to time its annual breed
ing rhythm.
Additionally blood samples taken from
lactating adults showed unaltered metabo
lism in spite of their fasting.
This season Dr Barrell will be accompa
nied by MAFTech scientists Drs Paul Muir
(Hastings) and Jimmie Suttie (Invermay) and
assisted in the field by Ron Topping from
Dunedin. They will investigate the hormonal
and metabolic changes occurring during the
lactation period by taking hourly samples for
up to six hours from 12 lactating adults, their
pups, and six non-lactating adult females.
Analysis of the samples should help scientists
determine how the seals maintain blood
glucose levels while fasting and whether
growth hormone secretory levels of lactating
seals differ from those of suckling pups.
Some of the animals will be placed in dark
ness for six or more hours to determine their
melatonin response and whether the hormone
is secreted under such conditions.

Physics
Expanded models developed in previous
seasons to help explain the interaction be
tween light and sea ice will be the task of Dr
Bob Buckley and Joe Southon of DSIR
Physical Sciences, Wellington. They will
spend nearly a month on the ice near Tent
Island with Dr Joe Trodahl of Victoria Uni
versity and a PhD student Vanessa Homewood.
Understanding the nature of light diffu
sion in sea ice helps scientists describe en
ergy balances in polar regions and enables
them to predict light levels in the sea below
which are important to life in the associated
oceans. This season the team will investigate
depth-dependent interactions in various ice
types of different ages, depth, growth and
conditions, supporting their measurements
with salinity and temperature depth profiles.
Previously the scientists had collected
data on the spreading of light from an illumi
nated spot on the surface of the sea ice which
gives indirect information about light diffu
sion length and its ansistropy as a function of
depth through the ice. This system for ob
taining data was limited by physical con
straints and conditions and this season,they
plan to use a laser to measure the distribution
path lengths of the light escaping from the ice
surface.

Penguins

Unraveling the mystery of where Adelie
penguins spend their winters will be Drs
Lloyd Davis and Dee Boersma also from the
University of Otago. They will spend three
weeks at Cape Bird attaching 140 gm
transmitters to the backs of selected pen
guins for subsequent tracking by ARGOS
satellite fixes. The data should help the scien
tists determine where the penguins go out
side their breeding season, whether they
congregate at specific feeding grounds, and
whether their movements are associated with
particular ice conditions. It will also help
them determine the overall activity of the
birds during non-breeding seasons.

Skuas
Gordon Court and Richard Wilson from
the Department of Zoology, University of
Otago, will continue their work, begun last
season, on the south polar skua at the northem rookery, Cape Bird. The relationship
between adult, non-breeding "club" skuas
and breeding adults will be assessed and
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Also working at the Tent Island camp will
be a party of scientists undertaking further
study of the stress-strain rate relationship of
sea ice to loads and other forces. Such
analysis is important for field operations in
polar regions. The party comprises Michael
Maylen and Zhao Xie from the University of
Otago, Dr Tim Haskell and Chris Gannon
from DSIR Physical Sciences, Wellington.
Preliminary work in the 1989-90 season
provided sufficient data for the team to start
to create a constitutive equation of the sea
ice under experimental conditions. This year
they will use hydraulic test equipment to
check the equation. They plan also to use the
same equipment to develop further their
understanding of the aging of sea ice with a
range of fatigue experiments. The results will
be augmented with measurements of the
physical properties such as density, salinity
and temperature.
Studying other aspects of the movement
of sea ice this season will be Drs Murray
Poulter and Murray Smith of DSIR Physical
Sciences, Wellington. Working at a location
on the west coast of Ross Island they will
measure the amplitude, period, wave-length
and direction of travel of ocean waves using
a microwave radar near the fast ice bound
ary. This data will be used to study the
interaction of the ocean waves with the ice
boundary, and to determine how much en
ergy is reflected by the ice and hence the
quantity of energy absorbed by it. This will
provide information on the generation of
waves within the ice by the ocean and the
contribution they make to the breakup of the
ice. In future years it is hoped also to test
theories developed by Professor Vernon
Squire of Otago University on wave reflec
tion from the ice boundary.

km west of Scott Base. The team comprises
John Patterson, DSIR Chemistry, Welling
ton and David Wylie from the Chemistry
Department of the University of Auckland.
They will be assisted in the field by John Gee
from DSIR Antarctic.
Their objectives are to measure the con
centrations of the naturally occurring pollut
ants such as rock dust and sea salt from the
air, the snow surface and from snow obtained
from a hand-dug pit. They will also study
sulphates, nitrates and heavy metals includ
ing lead and mercury which come from manmade pollution and from natural sources, as
well as the specifically man-induced pollut
ants such as dioxin and pesticides which
reach the remote area. Samples, collected by
drilling through the bottom of a hand-dug pit,
will help provide an historical record. Part of
the subsequent work will involve analysing
the data, in relation to processes of deposi
tion, as well analysing climate and meteorol
ogy of the area.
Using pumps powered by field genera
tors, samples of air will be collected with
devices such as filters and gold traps. Prelimi
nary processing of some snow samples will
be undertaken in the field while others will be
returned frozen to New Zealand for analysis
in the laboratories of the organisations in
volved.

Fish studies
In previous years Professor V. Benno
Meyer-Rochow of Waikato University, and
other scientists, have studied the special
adaptations to the environment of the eyes
and chromatophere of fishes and inverte
brates. Two years ago they focused specifi
cally on the pineal organ which lies in the
brain and regulates the daily rhythms, col
ouration and sexual maturity. They found the
fish to possess a well-developed clear "pineal
window" in the skull but the organ was tiny.
It had a long and slender stalk which con
tained visual pigments.
This season the Professor, working with
T. Hariyama, also from the University, and
Owen Young from the Meat Industry Re
search Institute of New Zealand, Inc. in
Hamilton, will spend a month working in the

Atmospheric impurities
Although the East Antarctic Plateau is
thought to be one of the cleanest on the
earth's surface the atmosphere still contains
a range of impurities. In December 1990
and January 1991 Dr Chad Dick from DSIR
Chemistry in Wellington and three other
scientists will study substances in air and
snow at a site on the Polar Plateau some 400
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Scott Base laboratories and nearby fish huts
on the ice. They plan to carry out a five part
study.
The scientists will keep some specimens
of Pagothenia borchgrevinki in complete
darkness for up to two weeks in order to
examine the pineal organ which, in the
Antarctic winter, adapts to the dark. From
this they hope to establish the structure and
ultrastructure of the dark-adapted pineal
organs in the fish, determine the location,
quantity and nature of the visual pigments in
it, and record the pineal sensitivity to light
entering the skull by making electrophysical
measurements.
Digestion at sub-zero temperatures sug
gests that Antarctic predators, such as the
Nemertean worms and fishes must possess
proteolytic enzymes which the scientists hope
to identify and synthesize.
Comparatively little is known about the
worms but they do possess up to 40 spots on
the sides and tip of the head which have
variously been described as chemoreceptors,
photoreceptors, tactile organs, or simply
ignored, by other researchers. The scientists
plan to study the spots to determine their true
purpose.
In conjunction with Owen Young, further
work will also be undertaken this season on
the muscle ultrastructure of Antarctic fish.
This may have industrial applications, as in
the meat industry where the cold-shortening
of muscle tissue can render the produce
tough and stringy. Heat is likely to affect the
muscles of Antarctic fish and worms, so by
studying the reverse process they hope to
solve some of the associated problems faced
by industry.
Development of the lateral line in Antarc
tic fishes and the evolutionary relationships
between species will be further studied by a
team from the University of Auckland. This
year, it will be led by Dr John Montgomery,
assisted by Dr John Macdonald, Heiko Weix,
Richard Milton and Peter Ritchie, all of the
Zoology Department. Dr Montgomery will
be working with American colleagues, Drs
John Janssen and Sheryl Combs, at McMurdo
Station, while the other Auckland zoologists
will be working mainly at Scott Base.

Notothenioid fishes are derived from a
single stock, and have evolved under condi
tions of extreme cold and low light. Earlier
work has shown that the lateral line system
may have replaced vision as the dominant
sense. The structures in the various no
tothenioid species differ anatomically, allow
ing the Auckland scientists to determine the
structural and functional relationships within
a group with a common origin. The results
should help them understand more about the
Antarctic fish fauna; particularly how they
orient themselves and feed during the dark
winter months. They will also help to answer
basic questions in the sensory biology of
lateral line systems and the interaction of
related species during evolution.
The team will be joined at Scott Base for
two weeks by Dr Guido di Prisco and Dr
Maurizio Tamburrini from the Italian Antarc
tic Programme after which Macdonald and
Ritchie will accompany the Italians to their
base at Terra Nova Bay to work with them in
a collaborative study of the role of haemoglo
bin in Antarctic fishes.
Further work on the effect of fuel oil on
the physiology of Antarctic fish and ne
mertean worms will be undertaken by Dr Bill
Davison, Jan Mackenzie, Peter Carey and
Craig Franklin. By extending toxicology work
based on last season's findings they hope to
determine the toxic and sub-lethal levels of
exposure to oil on Pagothenia borchgrevinki
and nemertean worms. Last season they
found the fish to be remarkably tolerant to
exposure to water contaminated by different
levels of oil for various lengths of time. They
will undertake further work on the effects of
oil on the structure of the gills. Samples and
measurements from both aspects of the
programme will be taken before the fish are
transferred to clean sea-water to recover.
The effects of oil on the large benthic
Nemertean worms will also be studied. As
detritivores and scavengers, the worms could
be expected to come into contact with con
taminated sediment and animals which have
died as a result of an oil spill. They could
prove useful as an indicator species.

Physics/meteorology

Three scientists from the Physics De-
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return. Earlier measurements of wind in the
dry valleys were made on the surface and
supplemented with limited use of balloons
but the scientists from Auckland will be using
a new remote wind-profiler developed in the
Physics Department. It should provide de
tailed continuous information about vertical
structure of wind movement which will be
relevant to dry valley meteorology as well as
defining general valley flow mechanisms
important in other areas. Because the wind
flows are strong and competing, the dry
valleys present an ideal laboratory for obtain
ing data useful for modeling weaker flows
often important in air-pollution episodes.

partment at the University of Auckland will
be studying the wind flow in the dry valleys.
Under the leadership of Dr Stuart Bradley,
students Nicky Roberts and Alison Grimsdell
will spend nearly three weeks operating out
of Vanda Station. Cold dry air from the
Antarctic Plateau spills into these valleys and
heats as it descends. The resulting warm dry
wind causes the glaciers to ablate and also
keeps the valleys snow-free. A competing
cool moist Seabreeze from the other end of
the valleys can undercut the dry wind and
creates conditions which causes scientists to
question whether the situation is stable or
whether small climate changes could cause
the sea breeze to dominate and the ice to

NZARP support staff
New Zealand's research and support
programmme for the 1990/91 summer
season is under the jurisdiction of the senior
New Zealand representative, Antarctica. Mr
Malcolm MacFarlane, Advisory Officer, DSIR
Antarctic has been at Scott Base since early
October and will return in late November
when Mr Dave Geddes, Operations' Control
ler will take over for the second half of the
summer.
Base Manager at Scott Base this summer
is Mr Barry Were, aged 37, who is a tutor in
the electrical and telecommunucations de
partment at the Waikato Polytechnic, Ham
ilton. The Operations Manager is Mr John
Alexander of Queenstown, who held the
same position in 1988/89, was leader of the
Cape Hallett Restoration Party in 1985/86
and leader at Vanda Station in 1984/85.
Scott Base summer staff
J.M. (John) Alexander, (39), Queenst
own, Operations Manager.
C.L. (Carolyn) Choros, (35), Lower Hutt,
Telecom clerk.
T. (Tracey) Clare, (23), Gisbome, Do
mestic staff.
H.M. (Helen) Clark, (31), Christchurch,
Domestic staff, Christchurch, General duties
1987/88.
N.B. (Nigel) Crabbe, (22) Napier, Tele
com technician.
K.T. (Karen) Gage, (24), Christchurch,

Chef.
C.M.L. (Cath) Gilmour, (29), Christ
church, Public relations officer.
S.M. (Sean) Heaphy, (25), Palmerston
North, Scott Base and field Mechanic 198889 (wintered).
P.J. (Patrick) Nolan, (44), Chritchurch,
Stores Officer.
V.M. Porter (Vicki), (27), Hamilton, Tele
com clerk.
CM. Colleen Ryan, (29), Ohakea, Can
teen Manager.
W.H. (Bill)Tonkings, (55), Christchurch,
Carpenter.

53

Held staff
W.P. (Bill) Atkinson (42), Twizel. Held
leader with NZ/BAS team working in Execu
tive Committee Range, Marie Byrd Land.
Field Leader 89/90, 83/84; Field assistant
81/82.
P.J. (Peter) Cleary (37), Christchurch.
Field leader with NZ/U.K. U.S. Geological
team working on Basement rocks of Ruppert
Coast, Marie Byrd Land. Field leader 87/88,
80/81. Dog handler 78/79 (wintered).
J.B. (John) Gee (42), Tokoroa. Field
Leader with NZ team studying ultra-trace
pollutants in air and snow on East Antarctic
Plateau.
N.G. (Nick) Groves (37), Tokoroa, Held
Assistant/survival instructor.
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Field Maintenance Office, Electrician Vanda
87/88 (wintered Scott Base).
Winter 1991, Scott Base.
G.C. (Geoff) Buschgeertsema (24), New
Plymouth, chef.
P.R. (Phil) Clerke, (27), Blenheim. Field
support/storekeeper.
P.S.C. (Peter) Harding, (30), Wellington,
Base Engineer.
J.M. (Jack) Jenniskens, (36), Stratford,
Mechanic.
R.A. (Roy) Joblin, (22), Hamilton, Tele
com Technician.
P.H. (Peter) Kraak (26), Christchurch,
technician.
C.G. (Chris) McCarreIl(25), Christchurch,
technician
C.R. (Ross) McDonald (32), Tokoroa
Engineering manager, Base Engineer 85/
86 (wintered).
M.E. (Max) Olliver, (40) Christchurch,
Technician.
S.D. (Sally) White, (25), Springfield,
Domestic staff.
H.J. (Helen) Wills (30), Hamilton, Tele
com Supervisor.

A.M. (Andy) Harris (25) Mt. Cook. Field
leader Ruppert Coast party, Field leader 87/
88.
S.M. (Sean) Heaphy (25), Palmerston
North. Mechanic Scott Base/seismic survey.
Mechanic 88/89 (wintered).
C. B. (Charles) Hobbs, (31) Mt. Cook.
Held leader with NZ/US team making seis
mic study on Ross Ice Shelf and Lower
Beardmore Glacier, Survival School Leader
89/90.
D.P. (Donald) Lousley, (41) Camp Man
ager, seismic survey.
B.J. (Brian) Staite, (39), Turangi, Field
leader seismic survey Survival school leader
87/88, field staff 85/86.
J. (Jo) Straker, (40) Turangi, Survival
Instructor.
M.L. (Maryann) Waters, (31) Christ
church, Leader Survival school; Instructor
(89/90)
Vanda station 1989/90
M.F. (Mike) Bourke, (31) Invercargill,
Leader, Vanda Station, Meteorological technican Vanda 85/86.
A.R. (Alastair) Fastier (30) Christchurch.

Joint US/NZ survival training pays off
Two Americans spent an uncomfortable
three hours and 20 minutes trapped in a
tractor 15 metres down a crevasse on the
Ross Ice Shelf during the evening of Wednes
day 21 November. Within minutes of a radio
call telling Scott Base of the accident the
Joint New Zealand-United States Research
Programme's rescue team were on their
way.
Quentin Rhoton and Brian Wheater were
driving a D8 tractor in the middle of a three
vehicle train transporting cargo across the
ice shelf in support of a joint NZ/US science
project. The first vehicle and its sledge
crossed the crevasse, invisible beneath a
three metre deep snowbridge which was
probably weakened by the weight. The D8
and its first sledge fell through, the second
sledge remaining on the surface after the
bulldozers blade became wedged solidly

against the narrowing crevasse walls. It was
7 p.m.
Train leader Eric Saxby (NZARP) rapidly
ascertained that the Americans were un
harmed before alerting Scott Base to their
plight. Unable to climb out and fearful of
further dislodging the tractor the pair could
only wait rescue.
The six member search and rescue team
under the leadership of Maryanne Waters of
Christchurch were at the site, 40 kms from
Scott Base within an hour. A further helicop
ter and a Hercules remained on standby at
McMurdo but, in the event, were not needed.
On arrival the team secured safe anchors
around tine site and Miss Waters was lowered
down into the crevasse where she attached a
harness and rescue rope to each man, as he
balanced on the window frame, a fragile
Continued on page 73
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ANARE

44th year of operation in Antarctica and
first season for new icebreaker

to leave Hobart on her first voyage on 21
November when she will deploy scientists,
changeover wintering teams and resupply
Macquarie Island station.
Aurora Australis is due to leave Hobart
later in November to complete the changeo
ver of wintering personnel at Mawson and
Davis.
The first full-year charter of Aurora Aus
tralis enables scientists to substantially in
crease their marine research programme
and the principal objective of a dedicated six
week cruise to Prydz Bay on her third voyage
will be the study of krill distribution and
abundance, spawning and behaviour pat
terns. Other aspects of the Antarctic ecosys
tem, including fish, squid, zooplankton and
phytoplankton will also be investigated.

Australia's 44th season of Antarctic
operations began with the departure of the
new icebreaker Aurora Australis from Hobart
on October 9 on the first voyage of the 199091 summer. The icebreaker, commissioned
in May of this year, was also on her first
voyage to the ice. She carried 101 passen
gers and arrived off Casey in mid-October,
earlier than previous Antarctic voyages, and
subsequently visited Mawson and Davis. Three
Aerospatiale Squirrel Helicopters were used
to deploy scientists and other expedition
personnel and for preliminary resupply.
This season's programme will involve
131 projects and 146 researchers and is the
largest undertaken in Australia's history of
Antarctic operations.
Major projects will be undertaken at
permanent stations and at field bases in the
northern Prince Charles Mountains and the
Lambert Glacier as well as the Larsemman
Hills and Heard Island.
Detailed studies will be made of the rocks
and landforms of the northern Prince Char
les Mountains, connected to Australia before
the breakup of Gond wanaland Environmental
projects include investigations into the effect
of increased ultra-violet radiation and carbon
dioxide levels on Antarctic and subantarctic
organisms. A naval hydrographic programme
will be completed at Casey where construc
tion of a new General Science building will
also begin and from where environmentally
damaging materials from the nearby old
Wilkes Station will be removed. At Davis
work an Upper Atmosphere Physics Build
ing and a waste treatment plant will begin. A
clean up programme, initiated in recent
seasons, will be continued, with rubbish being
removed from all Australian stations and
from disused tips at Mawson.
For the seventh year Icebird has been
chartered by the Australian Antarctic pro
gramme and she will again carry the bulk of
resupply and rebuilding cargo. Icebird is due

New year round
route opened
from Davis
A 650km traverse from Australia's Davis
station, completed during October, has
opened up a new year-round inland route to
Antarctica's Larsemann Hills, the site of
Soviet, Chinese and Australian bases.
The route, which is a result of several
years' work by successive Australian expedi
tions, goes 60 km inland between Davis in
the Vestfold Hills and the three Larsemann
Hills bases. It will allow scientists and base
personnel to travel safely throughout the
year, avoiding seasonally uncertain sea ice
and crevassing caused by the movement of
five major glaciers along the coast.
Two attempts to establish the route were
made earlier this year but were affected by
blizzards and temperatures below the lowest
calibration of the traverse teams' thermome
ters (minus 35 deg.C).
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The successful party comprised Western
Australian and station leader Jon Akerman,
Graham Mills of Albury, NSW, Peter Attard
of Adelaide and Leigh Reardon of Bumie in
Tasmania. On their arrival at Larsemann
Hills they were met by an advance party from

the only wintering base in the region, China's
Zhong Shan, where they were offered show
ers, and hospitality. A four day stay enabled
them to overhaul their equipment before
starting the return trip to Davis.

BAS

Logistical support for
scientific programmes
greatly enhanced
Major progress with logistical support for scientific programmes being undertaken
by the British Antarctic Survey should be made this summer with the completion of
Phase II of the Rothera Point airstrip and the launching of the James Clark Ross,
scheduled for December 1. In addition Phase III of Halley reconstruction should also
be completed.
The start of the field 1990-91 field season was slow with bad weather delaying
movement of the four BAS Twin Otters from Punta Arenas down to the Antarctic
Peninsula. Further days have been lost as weather has hampered the deployment of
scientific staff at field camps. The two ships RRS John Biscoe and RRS Bransfield
sailed as scheduled in September and October, the Biscoe reaching Bird Island in late
October.

Rothera airstrip
Since the early 1980's BAS has been con
sidering building a hard rock airstrip adjacent
to Rothera base. After an initial environ
mental evaluation and two drafts of a Com
prehensive Environmental Evaluation (CEE),
tenders were called and a contract was
awarded to Pelly Construction Ltd., Whitehorse, Yukon, Canada. Early in January
1990 contract and consultant personnel were
flown to Rothera to begin survey and site
layout. MV Combialand, a cargo vessel, ar
rived in mid-January and landed equipment,
machinery, and supplies by floating them
ashore on barges. During the construction a
Borek Twin Otter was also chartered by
Pelly. The workforce of approximately 40
people managed to complete the envisaged
workload even after a delay in starting its
construction which began on 29 January.
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The runway, which has been designed to
accept aircraft up to a Lockheed C-130 size,
is 45m wide and 915 m long. It has been built
across an isthmus with the ends and edges
exposed to the sea and protected to a height
of 3 m above and below the water by riprap
(Armour stone). The construction has been
cut and fill with a foundation of rockfill, and
a leveling course of aggregate to 0.3m depth,
with a surface course of sound, hard, crushed
rock or gravel. By mid-April most of the
runway, hangar and fuel farm had been
completed.
Phase two of the runway construction
will begin this summer with the completion of
the surface courses of the runway, as well as
all mechanical and electrical services. Con
tinual appraisal of any impact to the Rothera
Point site has been undertaken. No problems
associated with the construction have oc
curred to date.
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BAS has purchased a DASH-7 aircraft to
supplement the Twin Otter service already
operating from Rothera. This new aircraft
will lengthen the field season for summer
scientists from "four and a half to possibly
over six months' duration and greatly in
crease the efficiency of support for field
programmes". (Final CEE for Rothera air
strip, page 45).

season on Halley V, necessary to overcome
perpetual problems of base burial, in spite of
the shortages of materials. It was the second
phase of the rebuild involving 40 personnel,
including a detachment of the 39th Royal
Engineer Regiment stationed at Waterbeach
in Cambridge. By the end of the 12 weeks
construction personnel spent on site two 46
m high masts for use in ionospheric sound
ings had been erected and the accommoda
tion and Ice and Climate platforms had been
constructed. Work continued on the under
ground services tunnel which connects the
platforms but stopped on 13 February to
allow two weeks for cleaning up. All three
platforms and tunnels should be fully opera
tional during the later part of the 1990-91
season on completion of the third phase of
construction. During the winter, eight per
sonnel have completed the final electrical
and mechanical installations, flooring, furni
ture and fittings to the new station. The third
phase of construction, sheduled for this sea
son comprises the commissioning of tempo
rary accommodation, surveying the platforms,
installing the communication systems, con
struction of a geomagnetics laboratory build
ing, raising all platforms and moving the
PACE programme from Halley IV to Halley
V.
Reference
Proposed construction of airstrip at Roth
era Point Antarctica: Final comprehensive envi
ronmental evaluation. NERC/BAS, 1989.

The James Clark Ross
Construction of the James Clark Ross is
on schedule in preparation for her launch by
Queen Elizabeth II on 1 December, 1990.
The major units are welded together with the
masts and gantries in place and much equip
ment installed. When finished her hull will be
painted red and upper decks, white. By May
1991 the ship-builders are expected to give
the vessel her first sea trials and in July and
August she will be handed over to NERC
(National Environmental Research Council),
for three months of scientific sea trialling.
Her first project, expected for September
1991, will be a marine geophysics cruise.

Construction at Halley
At Halley IV the extension of the garage
ramp and aO access shafts were completed.
The task of snow clearing, to remove the ice
pressure from the roof of the base, was
carried out on numerous occasions.
Considerable progress was made last

the station by radio for air safely/flight
information.
A West German Domier aircraft also
visited Rothera to refuel and rest, while Halley
was used by this aircraft to ferry two medivac
cases to the South Pole for onward flight by
the Americans. Another medivac was made
from the RRS Bransfield by an American C130 aircraft whose arrival necessitated the
laying out of a makeshift airstrip, the with
markers being made from the base supply of
coffee.
HMS Endurance and her helicopters
visited South Georgia, Signy, Faraday and
Rothera in order to help with personnel
movements to and from the bases and carry

A season for visitors
During the 1989-90 season numerous
personnel from other nations visited the
British stations by air and by sea. In early
September, two Canadians, who were flying
south to resupply the Trans-Antarctic team
crossing the continent with dog teams, called
in at Rothera.
In December "Adventure Network"
landed a single engined Cessna 185 at Roth
era Skiway to adjust its skis. A Borek Twin
Otter landed at Rothera, and also at Faraday
where it airdropped a small amount of mail.
Other privately owned aircraft also visited,
and a Chilean Airf orce Twin Otter contacted
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out some airborne surveying. Other Royal
Fleet Auxiliary ships also helped in the moving
of personnel to South Georgia and bringing
supplies and mail to Bird Island.
Other ships visiting included the West
German research vessel Polarstern, the
Norwegian's HNMS Ardenes and Polarbjorn,
Argentine's Admiralte Irizar whose Super
Puma helicopters flew into Rothera, Polar
Duke, on charter to the US National Science
Foundation, and Africa, a South African
research vessel which called in Signy while
scientists were studying krill north of Corona
tion Island.
Gondwana, owned and operated by
Greenpeace visited three stations in Novem
ber, paying particular attention to waste
management and the Rothera airstrip. Staff

working at various sites off the Pensinsula
recorded the largest number of yacht sight
ings so far, with seven staying at Faraday and
five at Rothera, U.A.P and Sol being the
largest ever seen. Damien II carried a Na
tional Geographic film crew who filmed at
both Faraday and Rothera. The tourist ships
World Discoverer and Society Explorer also
stopped at Signy and Faraday, while the
latter made an unscheduled stop at Rothera.
In January the German research ship
cruises arrived on two occasions using air
craft to fly in personnel and evacuate them
via helicopter to the ship. Some of the Halley
men were given a guided tour of the ship and
all the up-to-date research facilities. January
came to an end with the arrival of the Indian
Antarctic Expedition on the Polarbjorn.

USAP

Balloon launch and deep
field parties feature
in summer programme
The 1990X91 United States Antarctic Program involves 454 scientists in 101
projects, 45 of which are being conducted from McMurdo Station, in the area
around the Sound and adjacent dry valley region. Twenty-three projects will be
operated from remote field camps and 22 from Amundsen-Scott South Pole Station
and 21 from Palmer Station and the Polar Duke.
In all 344 scientists will participate in projects on or near the continent and 110
in the Peninsula area. Three major field camps to be used or established this season
include the Beardmore Camp near Bowden Neve, and two in Marie Byrd Land, the
first near 82deg 30'south/l 17 deg west in East Antarctica and the second between
Toney Mountain and the Ford Range. One of the major highlights of the
programme will be the launching of a 28.4 million cubic foot balloon from the
Williams Field area.
In this two part article we summarise the projects being undertaken in the McMurdo Sound
region and Marie Byrd Land. In our next issue will cover projects at the Amundsen-Scott
South Pole Station, from Palmer Station and the Polar Duke.
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Seals

The team will work from three large fish
huts, equipped with winches and deployed
during the winter. Some of the scientists flew
south at Winfly but others will not go to
Antarctica until mid-December when the huts
will be moved to various locations within the
Sound. The project will continue until the end
of January.
Nototheniodei fishes, which dominate
Antarctic waters, are able to function in
extreme dark during winter and under thick
sea ice but have not developed special ocular
adaptations. Preliminary research has sug
gested that the fish use a mechanical sensory
system called lateral-line which is common to
other fish living in dark habitats. It is made up
of cells which are sensitive to pressure and
may have a role in feeding.
Working near McMurdo Station Dr John
Janssenof the Department of Biology, Loyola
University in Chicago, three colleagues and
Dr John Montgomery of the University of
Auckland, New Zealand, will focus on two
theories to determine whether the nototheniods use the system to feed in the dark. They
will try to determine whether the lateral-line
system can be tuned to identity important
prey and whether fishes living in deeper
waters have more sensitive systems. Their
approach will combine studies of behavioural
responses to live prey and artificial stimuli,
physiological responses of lateral-line nerve
fibres to artificial stimuli and the anatomy of
various types of lateral-line systems, the role
of which are not clearly understood in fish

For 20 years data has been collected as
part of a population study of Weddell seals in
the McMurdo Sound area but much of what
scientists know about the behaviour, ecology
and their population dynamics has come
from research conducted in Antarctica dur
ing successive spring and summer seasons
only. This summer Dr J. Ward Testa, of the
Institute of Marine Science, School of Fisher
ies and Ocean Sciences at the University of
Alaska, Fairbanks, and his team of six will
undertake further census surveys. In addition
they will attach satellite linked season-depth
recorders to molted adult seals to obtain
information on their location, duration and
depths of dives throughout the year. _From
this and earlier work they hope to obtain a
better understanding of age-related differ
ences in behavioural traits and explain demo
graphic features and selective pressure on
the life history of Weddell seals. The team will
work from a fish hut at the Big Razorback
Island field camp and use helicopters and the
hovercraft to survey seal populations and to
deploy and recover depth recorders.

Fish
Antarctic fishes produce protein and
amino-acid compounds which act as anti
freeze and enable them to survive in ice-laden
shallow water. Research undertaken by Dr
Art De Vries of the Department of Physiol
ogy and Biophysics at the University of Illi
nois and associates has shown that there are
eight compounds similar to antifreeze which
are capable of lowering the freezing points of
body fluids to below -1. 9deg C, the tempera
ture of sea water.
Scientists are seeking to determine how
these compounds prevent ice forming in
intestinal fluids, define what biophysical inter
actions occur between ice and anti-freeze
compounds, define the molecular biology of
the antifreeze gene and to establish how they
are organised. They hope also to learn more
about ice-crystal growth and to be able to
apply their newly obtained information to
crystallography, medicine and frozen-food
technology.

Carbon and silica.
In a three part project this season Dr
Robert Dunbar and an assistant from the
Department of Geology and Geophysics,
Rice University, Houston will be seeking to
resolve the major features of the carbon and
silica cycles along the continental shelf in the
western Ross Sea area. Such a study should
improve understanding of the influence of
antarctic shelf sedimentation on ocean chem
istry and enable scientists to interpret the
shelf sediment record from the last glacial
period during the Pleistocene epoch. The
examination of the vertical flux and water
column dissolution and decomposition of
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cal to knowing how adult populations are
replenished and maintained.
Working from sites along an east-west
transect near Hut Point, at Cape Armitage
and along the ice edge at Explorer's Cove,
New Harbour, and at Butter Point the party
will sample adult animals and the larvae of
benthic invertebrates to determine whether
larvae are nourished by particulate food,
dissolved organic material, yolk provided by
the parent or a combination of all three.
Feeding and non-feeding varieties of larvae
will be compared with different types in
Monterey Bay, California where biomass
and phytoplankton production are high by
contrast with McMurdo Sound.
The results will help explain how different
nutritional environments affect larval growth
and survival and how the need to replenish
adult populations influences the evolution of
larval nutritional modes. Other teams in the
party come from the Department of Biologi
cal Sciences, University of Southern Califor
nia in Los Angeles and Horn Point Environ
mental Laboratories at the University of
Maryland, Cambridge, USA.

opal and organic matter which is part of their
task will be undertaken in conjunction with
scientists from North Carolina State Univer
sity running a multidisciplinary programme.
From the Polar Sea they will recover timeseries sediment traps, current meters and
transmissometer arrays deployed last sum
mer and redeploy them in order to complete
measurements and characterisation of verti
cal and horizontal fluxes of particulate debris
an annual cycle of production.
A further recovery of traps for similar
studies will be undertaken at the New Har
bour, Granite Harbour area.

Marine glue
Traveling south in three parties in search
of an answer to a long-standing biological
question with possible biotechnical and
commercial value will be a party of seven
under the leadership of Dr Samuel Bowser
from the Wadsworth Centre for Laborato
ries and Research in Albany, New York.
The shell of the giant foraminiferan
protist, Astrammina rara, is composed of
mineral grains tightly bound by a chemically
resistant, biological cement. Scientists do
not know how this cold adapted organism
makes the shell although cursory observa
tions indicate that its network of pseudopodia collect larger particulates from the sedi
ment, secretes a matrix and sculpts the
shell. Because the organism is a giant singlecelled system, questions regarding the in
duction, synthesis, modification, secretion
and assembly of the extracellular matrix
components can be studied with the com
plications of the cell-to-cell and cell-totissue interactions common to other metazoan systems.

Zooplankton

The results of earlier research suggests
that nanozooplankton and microzooplankton, too small to be grazed by larger zo
oplankton, may be important in the transfer
of carbon through polar food webs. Because
of the large number of energy transfers
involved, microbial food chains may be less
efficient in transferring energy to higher
trophic levels than food webs, dominated by
larger, physiologically more complex organ
isms. Therefore understanding the role of the
food chains is important in developing models
of energy and material flow through polar
ecosystems. McMurdo Sound is representa
tive of larger areas of southern ocean either
seasonally or permanently covered by ice.
Microalgal carbon enters the Sound ei
ther seasonally or episodically, such inputs
appearing to be influenced by sea-ice micro
bial communities and movement of water
from the Ross Sea into the Sound. Scientists
believe that the trophic role of the nanozo
oplankton and microzooplankton reflect the

Invertebrate larvae
Dr John Pearse of the Institute of Marine
Sciences, University of California, Santa Cruz
will lead one of three parties studying the
ecology and nutrition of invertebrate larvae
in McMurdo Sound, Antarctica and Mon
terey Bay in California. Understanding the
factors which influence larval survival is criti
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and natural selection will be studied by Dr
Gary Miller, Biology Department, University
of New Mexico, Albuquerque and three
colleagues this summer. The four will be at
Cape Bird from early November until midFebruary. Previous theories have attributed
deaths to cannibalism, adoption of foreign
chicks into the nest and sibling rivalry. The
scientists will examine the availability of food,
parental feeding behaviour as a cause of
sibling aggression stimulated by hunger and
leading to nest starvation and killing. They
predict that when food is plentiful, aggres
sion will decrease, there will be fewer deaths,
higher growth rates and increased reproduc
tive success.
During their stay at Cape Bird the scien
tists will determine the causes and timing of
egg and chick mortality, study how skuas
adjust their reproductive strategies from year
to year and describe the role of siblicide in
reproductive success.

episodic nature of primary production in the
system.
From early November to early February
Dr Mary Putt from the Oceanography De
partment, Old Dominion University, Nor
folk, Virginia and three others will examine
the seasonal and spatial variation in the
distribution of the zooplankton, microalgae
and bacteria and investigate the growth rates
and impact of their grazing on these food
sources. Dominant bactivores in the system
will be identified and their use to individual
microzoopiankton species evaluated. The
results of the study will contribute to scientific
understanding of how microbial food webs
function in the cycling of carbon in icecovered areas of the southern oceans.

Penguins
Undertaking a comparison between the
diving and energetics of King and Emperor
penguins will be Dr Gerald Kooyman of the
Physiological Research Laboratory at the
Scripps Institution of Oceanography, Uni
versity of California, San Diego and three
others. This is a continuing project which will
be conducted on the annual sea ice of
McMurdo Sound in early October and at
Cape Washington from late October to
December. The scientists will use a micro
processor to measure and store data on time,
dive depth and swim velocity. From the
records they will be able to establish the
diurnal patterns of dives, prey-depth distribu
tion and swim speeds. Time spent by the
penguins at sea and at the colony will be
determined by remote transmitters attached
to selected birds. Time-budget estimates will
be made from laboratory measurements of
oxygen consumption, carbon dioxide and
production at antarctic temperatures and at
various swim velocities. The results of both
the diving and energetics will be used to
compare hunting strategy, success rates and
energy outputs as well as testing hypothesis
regarding the physiology of diving.

Ice studies
Three scientists from the Geophysical
Institute at the University of Alaska will spend
six weeks working on the sea ice from the
Polar Sea into McMurdo Station and out to
the edge. Their objective is to determine the
role of frazil ice in the southern ocean regime
by studying its formation, growth and behav
iour. They will examine its physical and
structural properties, document and quantity
the different components in it, test cores for
salinity and temperatures and analyze sec
tions for variations.

Human impact
Dr John Oliver from the Moss Landing
Marine Laboratories in California' and six
associates will be assessing the biological
impacts of anthropogenic activities on ma
rine benthic communities in the McMurdo
Sound area. Working at locations as diverse
as off Cape Bird, New Harbour, Marble
Point, Cape Armitage and Cinder Cones
they will undertake a series of dives to collect
baseline data. They hope to explore the
relationship between chemical contamina
tion from petroleum hydrocarbons and trace

Skuas
The relationship between deaths of south
polar skua chicks during the nesting season
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metals and a hierarchy of biological phenom
ena, including community patterns, popula
tion dynamics, life history, trends, behaviour
and physiological activities like anaerobic
metabolism and other metabolic pathways,
enzymes linked to chemical contamination
and oxygen consumption. By describing
such relationships they hope to determine
whether pollution patterns and processes in
extreme temperate environments also occur
in Antarctica. From their data they hope to
document resilience and potential for recov
ery as well as sensitivity and resistance of
benthic systems to future human activities.
They will also compare responses to natural
phenomena. Because the nature of the
marine environment is similar to deep water
habitats elsewhere the results could provide
a model on which international plans may be
based for detecting and describing impacts
and for developing realistic and effective
plans for recovery.
Focussing on the impact of human sew
age in the McMurdo Sound area is the task of
Dr G.A. McFeters of the Microbiology de
partment of Montana State University and
assistants. Their objective is to describe key
questions that relate to the potential public
health hazards and environmental impact of
releasing untreated waste in McMurdo Sound.
They will examine the spatial distribution of
the sewage plume at the Station within the
sea-ice and water column, the influence of
effluent on the microbial community, the
persistence of pathogenic bacteria and other
organisms under the chemical physical and
biological conditions of the marine environ
ment and the influence of the present dis
posal practices on intestinal microflora or
native fauna adapted to near freezing sea
temperatures. Their results will not only
describe the extent of the plume during
maximum occupation of the station but also
the effects on health and the environment of
existing practices.

lished from blood samples taken from volun
teers that the responsiveness of the pituitary
hormone that stimulate thyroid activity to the
hypothalamic-releasing hormone increased
by 50 percent during a 42 week stay in
Antarctica. In addition the rate for another
thyroid-related hormone the production of
the rate of metabolic clearance and the vol
ume of distribution increased by 150, 160
and 230 percent when compared with the
controlgroup. The psychological significance
of the changes has not yet been ascertained
nor do scientists know how they occur. This
season Dr Reed and a colleague from the
Naval Medical Research Institute in the Bio
chemistry Division of the Environmental
Medicine Department at Bethesda hope to
answer these questions. Blood will be sampled
from 20 volunteers before, during and after
they have been in Antarctica for 42 weeks
and circulating lymphocytes, which reflect
accurately system-wide thyroid activity at
tissue level, will be isolated and cellular and
sub-cellular changes determined.

The Dry Valley Lakes...
In temperate regions, seasonal environ
mental changes and biogeochemical cycles
influence freshwater-lake ecosystems but
when they are mixed and diluted, the impor
tance of biogeochemical processes may be
obscured. The lakes in the dry valley regions
contrast sharply with those in temperate
zones as they are located in one of earth's
most barren environments. Each year gla
cial meltwater delivers only small amounts of
inorganic matter and nutrients in a cycle of
six months of light and six of dark and where
ice cover stabilizes the environment.
During the summer sufficient light pene
trates the ice to support algal and bacterial
photosynthesis which sustains a microflora
population similar to temperate lakes with
out plant nutrients but with plenty of oxygen.
In a collaborative project with Dr Brian
Howes of the Woods Hole Oceanographic
Institution and two associates, Dr Diane
McKnight and six others will work from a
field camp at Lake Fryxell, a closed ecosys
tem, to determine the internal cycling of

Thyroid hormone

Different environments can alter concen
trations of thyroid hormones important for
maintaining basal metabolism. In 1986 Dr
H. Lester Reed, M.D., and colleagues estab
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nematode communities in the Wright, Taylor
and Marshall Valleys will be further examined
this season by Dr Diana Freckman of the
Department of Neonatology, University of
California and two others. Nematodes, which
are worms with unsegmented, threadlike
bodies are often parasitic. They are impor
tant for carbon and nutrient cycles in deserts
because of their interaction with plants and
the decomposition cycle. The absence of
water and the extremely low temperatures
which characterise the McMurdo dry valleys
have prevented the development of vascular
plants and little is known about the function
and distribution of nematode worms in that
environment. The scientists will relate the
distribution, abundance, and species compo
sition of nematodes to the soil and try to
determine if numbers are limited by levels of
energy or environmental factors. Under
controlled laboratory conditions they will study
the organisms' adaptation to low soil mois
ture and low temperatures. Wind dispersal of
nematodes from island and continental
sources will also be examined.

carbon, nitrogen and sulphur in various
environments. They will also determine how
important seasonal, lake water cycles are to
the biogeochemical processes within the lake
and study the response of predominant
biogeochemical cycles to the seasonal light—
dark cycle. Their objective is to measure key
processes of organisms that require organic
matter for life and those that synthesize
organic material from inorganic elements
and determine related chemical parameters,
quantity the lake water cycle and develop
sampling devices to operate during the win
ter. Data from the project will help them
understand internal biogeochemical cycling
in non-antarctic lakes.
Also working on dry valley lakes but
focussing on another aspect will be Dr John
C. Priscu of the Department of Biology,
Montana State University and six others. The
underwater environment of the lakes in the
dry valleys provides an exception to the usual
model of the light regime for planktonic
microalgae. In most ecosystems, plankton
are exposed to varying amounts of light
based on the rate of vertical mixing in the
water column. Because the column is perma
nently ice-covered in the dry valley lakes it is
fairly stable and the light intensity and spec
tral quality is likely to be constant.
The scientists' objective, in this long-term
project, is to describe the photophysiology
of distinct plankton populations in Lake
Bonney in relation to the lake's unchanging
physical regime. They will examine the stabil
ity of the physical environment, habitat pref
erences for distinct vertically stratified popu
lations, the rate of physical and chemical
change in relation to photoadaptation and
the rhythm of photosynthesis over 24 hours
as well as determining the physiological
mechanism responsible for observed photo
synthesis versus the fluctuation of light inten
sity. The plankton populations which are
spatially stable will provide a model for study
ing photoadaptation as it occurs during the
growing season.

The Geology
Glacial geologic evidence, including highelevation trimlines, striated bedrock and basal
tills from strategic positions in the Transan
tarctic and Ellsworth Mountains, implies that
massive over-ridings by a temperate ice sheet
occurred more than 2 million years ago in the
later Tertiary. From other data scientists
infer numerous fluctuations with maximum
ice volumes in East Antarctica greater than
those existing during the last 2 million years.
Evidence from the ice-free valleys of southem Victoria Land and near the Beardmore
Glacier also indicate a massive overriding by
a polar ice sheet in the later Tertiary but
glacial geologic and soil studies of lateral
moraines suggest a less massive, later Qua
ternary expansion featuring peripheral thick
ening and interior thinning compared to the
present. Understanding the glacial chronol
ogy and associated tectonic history of the
Transantarctic Mountains will allow scientists
to develop numerical ice-sheet reconstruc
tions and atmospheric modeling experiments
of the influence of these ice sheets on south-

Nematode worms
The distribution-species composition,
abundance and nutritional requirements of
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em-hemisphere climate.
Working in two parties from 14 separate
field camps in the dry valleys this summer
scientists from the Institute for Quaternary
Studies at the University of Maine will acquire
data for argon-40/argon 39 isotopic dating
of McMurdo volcanic eruptive centres which
simultaneously date over-riding tills through
a wide range of elevations. Radiocarbon
dating of the late Wisconsin moraines in the
eastern Taylor Valley and uranium-series
dating of moraines in the Taylor Valley will be
undertaken in addition to continued sam
pling of the volcanic deposits and interbedded glacial tills in the Valley and nearby
Asgard and Quartermain Ranges. The data
will help the scientists to develop a glacial
chronology, stratigraphy of dated volcanics
and description of the tectonic uplift through
critical times intervals represented by the
glaciations.
Dr Robert Glegengack and a colleague
from the Geology Department, University of
Pennsylvania, Philadelphia, will map longitu
dinal traverses and collect samples of rocks
from three of the dry valleys to determine ex
posure ages along their route. Determination
by accelerator mass spectrometry of concen
trations of the cosmogenic radionuclides beryllium-10 and aluminium-26, produced by
cosmic rays in quartz on exposed bedrock
surfaces through high-energy nuclear reac
tions has been shown to provide valuable
data on exposure times and rates of erosion
for those surfaces. The oldest exposure
times found using this method are those
measured in bedrock samples from Antarc
tica. As part of their investigation the scien
tists will measure concentrations of beryllium-10 and aluminium-26 in bedrock samples
from previous expeditions as well as their
own collections and interpret those measure
ments in terms of exposure ages, erosion
rates and Quaternary glacial history.
Scientists from the Quaternary Isotope
Laboratory, University of Washington, are
seeking to obtain a climate record of the
Holocene and the last part of the last glaciation from the McMurdo dome. This is a small
dome near the head of the Taylor Valley in
southern Victoria Land. Comparison of this

isotope proxy climate record with the radio
carbon dated proxy record derived from
deltas, strandlines and moraines in the nearby
dry valleys will provide data crucial for inter
preting both the isotopic oxygen-18 fluctua
tions observed in the ice cores during the
Holocene and the lake levels and ice posi
tions during this time. These comparisons
should reveal the response of the east and
west antarctic ice sheets to the glacial-interglacial temperature increase and sea level
rise.

Geology
from the Beardmore
The Beardmore Camp, situated on the
Bowden Neve, (83 deg 55min S, 164 deg 30
min E), will support 29 geologists working in
the Beardmore Glacier area. The chief
scientist will be Dr David Elliot of Ohio State
University and the camp will have a staff of
five for the duration of the programme.
Three aircrew with helicopters, working
under an agreement with the Italian Antarctic
Programme will provide support for the
geologists from 20 December. One group
will work from the Mill Glacier put-in-site, a
blue ice runway. Prior to the arrival of the
helicopters some of the science party will
carry out surface traverses. A Domier aircraft
in Antarctica to support the German Antarc
tic Northern Victoria Land Expedition
GANOVEX will also assist geologists work
ing from the camp in the Miller Range.
At the end of the 1985-86 field season
late Early Triassic fauna, including abundant
amphibian and reptilian fossils, were found
along the surface of an ancient stream chan
nel, which had been exhumed by recent
erosion. In a joint expedition, investigators
from Augustana College and Ohio State
University will undertake a vertebrate paleontologic-sedimentologic study of the local
ity. Further collecting will greatly enlarge the
numbers of taxa in this fauna.
The abundance of fossils and the ideal
exposure of the sediments in which they
occur will permit the group to study the
chemical and physical processes to which
these organisms were subjected during fos64
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naissance for additional fossil plant localities
will be undertaken.
For two months from mid-November Dr
Terry Wilson of the Department of Geology
and Mineralogy, Ohio State University, Co
lumbus, Ohio and two colleagues will be
investigating the crustal structures produced
during two phases of uplift of the Transan
tarctic mountains. They will also be based at
the Beardmore camp.
Near the Beardmore Glacier, rock for
mations associated with older period of
magmatic intrusion and fracturing are best
developed in and around the Marshall Moun
tains. Rock formations produced during the
more recent phases of uplift are found in the
Dominion Range and along the front of the
mountains adjacent to the Ross Ice Shelf.
This summer the party will concentrate on
measuring and mapping the orientation of
faults, fractures and igneous dike swarms
(large groups of linear, parallel or radiallyoriented igneous rocks that cut across or
through other rocks)- Their observations
and measurements will be compared to those
made last summer in southern Victoria Land
on the basis of which they were able to
identity critical areas for establishing the
regional significance of fault and fracture
patterns.
Subglacial bedrock ridges disrupt the flow
of the east antarctic ice sheet and make the
margin a very sensitive area. The resulting ice
fields expose a stratigraphic section of the ice
sheet that includes very old basal ice, which
ablates to form supraglacial moraines. The
objectives of a team from the Department of
Geology and Mineralogy at Ohio State Uni
versity under the leadership of Dr Gunter
Faure is to map the surface elevation and
thickness of ice entering the Walcott Neve
during a traverse and the Law Glacier from
the Beardmore Glacier area to document the
effect bedrock topography has on local iceflow patterns. They will also be identifying
oxygen-isotope composition of the Pleistocene-Holocene boundary in exposed ice;
studying selected fragments from suprag
lacial moraines to learn about the geology of
the ice-drainage basin on the east antarctic
craton and studying the geochemistry, min-

silization, and to reconstruct the paleoecologic/environmental conditions for the late
Early Triassic vertebrate community and to
work out stratigraphic relations with other
Gondwanaland continents. The search will
also be expanded to new fossil localities at the
same and higher levels throughout the
Beardmore Glacier region.
A further two member field party operat
ing on behalf of Dr James Collinson from the
Byrd Polar Research Centre's department of
Geology and Mineralogy, Ohio State Univer
sity, Columbus, Ohio, will arrive at the camp
on 15 November. Between then and 16
January 1991 they will collect rock samples
from the Glacier area which, with subsequent
analysis, should provide new insights into
fluvial sedimentology, the evolution of the
Transantarctic foreland basin and the rela
tionship of the basin to others in Gondwanal
and. Their objectives are to appraise fluvial
channel and flood-plain depositional models;
determine internal (such as channel) proc
esses and external processes (such as cli
mate, tectonic activity and basin subsidence)
which act as controls on sedimentation; to
develop fluvial models for a rapidly subsiding
foreland basin; achieve a better understand
ing of the Late Paleozoic/Early Mesozoic
Transantarctic basin including subsidence
history, climate and tectonic activity along
the adjacent paleo-Pacific margin of Antarc
tica and to reconstruct environmental set
tings for Permo-Triassic floras and Triassic
vertebrate faunas in conjunction with field
parties engaged in paleontologic studies. They
will employ techniques of detailed mapping
and sampling of extensive 3-D margin expo
sures.
Also working from the Beardmore Camp,
Dr Thomas Taylor of the Ohio State Univer
sity, Columbus, Ohio, and colleague will
make a detailed and systematic collection of
fossil floras ranging from Devonian to Juras
sic (between 405 million to 135 million years
old) from the ice-free valleys of southern
Victoria Land logging the sites as they go.
Subsequent assessment will be made in a
laboratory for quality of preservation, diver
sity and types of plants present and the
potential for further collecting. Some recon
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active plate margin to a continental rift re
lated to the continental breakup. The scien
tists aim to establish a detailed stratigraphic
framework for the volcanogenic rocks of the
upper Falla and Prebble formations; to inves
tigate the paleovolcanology of the sequence
and to further characterise the geochemistry
of the volcanogenic rocks and to attempt a
preliminary assessment of possible source
regions for silic magmas. These investiga
tions should help them assess the importance
of the geological processes in the area,
understand the physical environment in which
the rocks were formed, determine the rela
tionship of rock formation processes to the
tectonic setting and better define time-de
pendent changes.
In the central Transantarctic Mountains,
rocks of the Precambrian era (more than 600
million years old) comprise some of the only
exposed high grade basement in the range
and represent a part of the ancient east
antarctic craton. Defining the origin of these
rocks, particularly those which are igneous,
and the tectonic evolution of the region is
important so that scientists understand better
how theancient antarctic craton evolved and
how the supercontinent Gondwanaland
formed. Because these rocks are near the
edge of West Antarctica they have a unique
opportunity to study the relation between the
tectonic elements, which are more than 100
million years old, and younger elements
formed along a convergent antarctic plate
boundary. The objective of the five scientists,
who will be in the Miller Range/Nimrod
Glacier area from late November to early
January, is to investigate the regional metamorphism and deformation of Precambrian
basement Rocks in the Miller and Geologists
ranges of the central Transantarctic Moun
tains.
In the field for their second season and
led by Dr John Goodge, Department of
Geological Sciences, Southern Methodist
University, Dallas, Texas the team will evalu
ate and describe the metamorphic evolution
of the basement terrains, including the evolv
ing physical conditions, fluid compositions
and regional thermal gradients as well as the
history of tectonic movement, geometry and

eralogy and isotopic composition of silicate
spherules that are found in the area's glacial
sediments. By integrating their geologic and
glaciologic information they hope to explain
the occurrence of meteorites and silicate
spherules along the east antarctic ice sheet
margin and elsewhere in Antarctica.
A six member party under the leadership
of Dr Peter Webb of the Department of
Geology and Mineralogy, Ohio State Univer
sity will undertake a sampling programme of
rocks in the Mill Glacier area with support
from the Beardmore Camp. Previous work
has suggested that the Dominion Range/
Beardmore Glacier area has a significant late
Neogene climate record. This summer their
field and laboratory work will focus on deter
mining pre-Sirius paleotopography and struc
tural geology. They will take measurements
and record observations, collect macro and
microplant material, search for fossil insect,
crustacean, bivalve and fish material, collect
additional samples from the Sirius Group in
order to expand their collection of Creta
ceous, paleogene and Neogene microfossils,
which were transported from the interior
basins of East Antarctica during the late
Pliocene/early Pleistocene. They will also
continue to test their hypothesis that Plio
cene glaciation in this part of Antarctica
involved high frequency variations of rela
tively small ice sheets, the development of
protracted warm periods and major marine
invasions of the antarctic interior which would
have been associated with periodic higher
sea levels.
Dr David Elliott, from the Byrd Polar
Research Centre, Ohio State University will
lead a team of four studying the technomagnetic setting of early to middle Jurassic
Bimodal volcanism in the Transantarctic
mountains. From mid-November to midJanuary they will traverse from the Beardmore
South Camp area to selected sites to collect
volcanic rock samples. The region is of
interest to them because it has the most
complete Gondwanaland sequence in Ant
arctica. Deposits in the region provide
evidence of a major change in the tectonic
environment of the Transantarctic Moun
tains from a foreland basin associated with an
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styles of deformation within these rocks and
the strain mechanisms that operated during
metamorphosis. These data will be com
pared to structures within the adjacent lovergrade sedimentary sequences. Additionally
they will determine the ages of metamorphism and deformation that predate posttectonic granites, use mineral-age data to
establish a crustal thermal history, develop
petrotectonic models of Proterozoic moun
tain-forming processes for this area, and
establish a tectonic and paleogeographic
framework for evolution of the ancient con
tinental margin.

subglacial basin between eastern Marie Byrd
Land and the Whitmore Mountains - are
poorly understood in relation to the Ceno
zoic evolution of West Antarctica, the data
could yield information critical to understand
ing the breakup of the Pacific margin of
Gondwanaland.
Scientists will be conducting a combined
airborne radar and aeromagnetic survey of
these regions to gather specific information
about their nature and origin as well as the
relationship between Cenozoic volcanism
and the tectonic and glacial history. Using a
Twin Otter, configured for aerogeophysical
surveying, and navigating by radio-position
ing they will fly a 5 km grid over an area 220
by 330km surrounding the CASERTZ camp.
The information obtained will enable them
to construct maps of subglacial topography
and magnetic intensity in addition to at
tempting to reconstruct the position of
subglacial diffractors in three dimensions. It is
hoped that the combination of the data will
provide new information about the distribu
tion of escarpments and the tectonic rela
tionships within the region.

Mapping
Mapping and sampling of the Fosdick
and Phillips Mountains will be continued for
a second season by Dr Bruce Luyendyk of the
Institute of Crustal Studies, University of
California, Santa Barbara and five others.
They will be in the field for five weeks from
about 20 November. Their objective is to
sample and study exposed Late Precambrian
and Early Paleozoic metasediments, gneisses,
and migmatites, Carboniferous and Creta
ceous plutonic rocks and Cenozoic and
Quaternary volcanic rocks. Data from the
petrologic, geochronologic and paleomagnetic studies will be used to reconstruct the
tectonic evolution of Marie Byrd Land.

Physics
Analysis has shown that Antarctic snow
contains a chemical record of ionization from
charged particles incident upon the upper
atmosphere. The continent acts as cold trap
that effectively retains this signal in the stra
tigraphy of the ice. Using ultraviolet spectro
photometry, scientists from the University of
Kansas, Space Technology Centre in Kansas
will be able to detect short pulses of high
nitrate concentrations, which can be directly
related to specific solar flares known from
past records of geomagnetic activity and
satellite data. Past studies using harmonic
analysis have constructed a signature record
that correlates with the 11 and 22 year cycles
of solar activity. The project will focus on the
solar activity record at Windless Bight and
enable scientists to expand their quantitative
correlation between nitrate anomalies in the
snow sequence and white-light flares. Two
members of the party will be deployed at the
CASERTZ camp (Corridor Aero-geophysics
of the South East Ross Transect Zone) in the

CASERTZ
Undertaking a co-operative project with
the Germans, Dr John Behrendt of the U.S.
Geological Survey in Denver and nine others
some from the Byrd Polar Research Center
of Ohio State University, will conduct an
aeromagnetic survey on the Ross Ice Shelf
and Transantarctic Mountains. They will be
based at from the CASERTZ camp (Corri
dor Aero-gephysics of the South East Ross
Transect Zone), which lies at latitude 82deg
30'S,117 deg 00W, will have a staff of four
and will operate over two summers.
Important because the nature and history
of the two lowland regions of central West
Antarctica - the interior Ross embayment
between western Marie Byrd Land and the
Transantarctic Mountains and the Byrd
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Siple Coast area where they will drill a 20
metre ice core for subsequent analysis.

gated the nature of the upper and lower crust
in southern Victoria land as recorded in
alkaline magmas of the Erebus Volcanic
Province over the last few years. This sum
mer the scientists will sample the contempo
raneous alkaline magmas of the Hallett Vol
canic Province that extend about 600 km to
northern Victoria Land. They will board the
icebreaker in Australia and fly from it in the
McMurdo Sound area to the Balleny Islands,
Scott Island, Cape McCormick, Daniell
Peninsula and Coulman Island and subse
quently from McMurdo Station into the Royal
Society Range and the Dry Valleys as part of
their programme. The samples should help
them understand better the geologic and
tectonic history of the Transantarctic Moun
tains, and Gondwanaland.
Mt. Erebus contains a persistent convecting lava lake of magma that is composed
predominantly of alkali feldspar. The lake is
the top of a magma chamber and functions
as a window through which the processes
operating within the chamber can be ob
served. Because of the magma's mineral
composition, the activity and convection
complement studies at other volcanoes such
as Kilauea and Mount St. Helens. Observa
tions of sulphur-dioxide emissions are pro
viding new insights into sulphur solubility in
these type of magma and into how degassing
occurs. Large crystals of feldspar (or anorthoclase phenocrysts) often over 88 mm
long, are well developed in older lavas and in
the active lava lake. To date the nucleation
and growth of these crystals has not been
addressed.
This season Dr William Mcintosh and
associate from the Geoscience Department,
New Mexico Institute of Mining and Technol
ogy in Secorro, New Mexico, will continue
surveillance of the volcanic activity of Mount
Erebus, to monitor the latest eruptive cycle
and to estimate the growth of the anorthoclase phenocrysts. Several fundamental
questions regarding sulphur-dioxide degassing
and the contribution of Mt. Erebus to the
nearly pristine antarctic atmosphere will also
be addressed. From the crater rim the scien
tists will collect samples of volatile acid gases
and trace metals from the plume.

Seismic
Increasing the availability of high-quality
seismic data from Antarctica has been a longterm objective of many investigators. When
such data is combined with that obtained
from the Worldwide Standardized Seismological Network, it will provide needed azimuthal control for locating seismic events in
both the Northern and Southern Hemisphere.
For several summers staff from the U.S.
Geological Survey, Albuquerque Seismic Lab
in Albuquerque have surveyed sites and in
stalled equipment in southern Victoria Land's
ice-free valleys. Eventually data will be trans
mitted in real time via a geosynchronous
satellite to their laboratory in Albuquerque as
part of a larger seismic data collection net
work. During the 1990-91 summer the te
lemetry radio equipment previously installed
in the Wright Valley will be cleaned and
checked.
Working on the polar plateau but in
conjunction with the joint New Zealand
American project undertaking seismic imag
ing of the lithospheric structure (SERIS see
page ) will be two scientists from Ohio
State University. Their are studying the east
antarctic Precambrian craton and the west
antarctic assemblages of deformed Paleozoic
sedimentary rocks, Jurassic granites, and
Mesozoic and Cenozoic intrusive and extru
sive rocks, the tectonic relationship of which
remains a fundamental problem of Gond
wanaland geology. They will deploy an array
of portable, digital broadband seismographs
at the Beardmore Glacier site and close to the
Bentley subglacial trench. By using seismic
waveform modeling techniques they aim to
describe the constraints on the Transantarc
tic Mountain and Bentley Subglacial Trench
lithospheric velocity structures to determine
the relationships.

Volcanism
In previous seasons Dr Jonathan Berg
from the Department of Geology, Northern
Illinois University and colleagues had investi
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bon dated lava flows have shown that meas
urements of helium produced this way can be
used to determine exposure ages. For the
second season Dr Mark Kurz of the Depart
ment of Chemistry, Woods Hole Oceanographic Institute, Woods Hole, Massachu
setts will be working in Southern Victoria
Land. Focussing on the Arena Valley they
will use these techniques for the first time to
date deposits in the ice-free areas of southern
Victoria Land which features uniquely ex
posed glacial moraines. From their research
they hope to resolve some questions about
the helium exposure-age method and define
better the history of the antarctic ice sheet
and its relationship to global climate.

Geochemistry

The third phase of a study of the geo
chemistry of granites and metamorphic rocks
on the Transantarctic mountains will be
undertaken by Dr Donald Depaolo of the
Department of Geology and Geophysics,
University of California, Berkeley, California
and three associates. This season's work will
be in the Wisconsin Range and comprises a
systematic study of a portion of early Paleo
zoic granitic rocks of the central Transantarc
tic Mountains that may have been formed
from magma. Their three main objectives are
to understand the origin and structure of the
granitic rocks, investigate the age and origin
of the Precambrian basement rocks and to
construct tectonic-magmatic models of the
early Paleozoic evolution of the antarctic
continental margin. From their results they
hope to increase their knowledge about the
earth's mantle, which behaves like a fluid,
transporting by convection, the internal heat
of the earth to the surface driving both plate
tectonics and magmatism.

Katabatic winds
Working from McMurdo and Williams
Field, two investigators from the Byrd Polar
Research Center in Columbus, Ohio will set
up and test atmospheric sensing equipment
in climatic conditions which resemble those
on the Siple Coast where they will work next
season and which contrast to earlier work in
Terra Nova Bay. Their objective is to under
stand more about the nature of the gravitydriven or katabatic wind system which ap
pears to dominate the antarctic surface cli
mate. They will study downslope and cross
slope variations of the surface winds and
temperatures in the Siple Coast confluence
zone, describe and model the impact of
synoptic forcing along the terrain slope on
the behaviour of the winds and to investigate
the interaction between the surface wind field
and the potential temperature gradient along
the snow surface. They will also measure and
simulate boundary layer wind and tempera
ture profiles along terrain contours under the
opposing factors of mass convergence and
decreasing terrain slopes.

Meteorites
As part of an ongoing search for meteor
ites eight scientists and support staff under
the leadership of Dr William A. Cassidy from
the University of Pittsburgh will divide into
two teams, one operating in the Lewis Ice
Tongue area being explored for the fourth
time and another in Allan Hills region of
North Victoria Land. Meteorites are useful
for investigating possible changes through
time in the meteoroid flux at Earth, measur
ing the cosmic-ray flux in past eras, searching
events in which asteroid parent bodies were
disrupted and defining the abundances and
characteristics of pre-solar-system organic
molecules.
Although scientists have used extensively
the accumulation of elements produced insitu to date meteorites they have only re
cently begun to use date surface rocks by
exposure-age dating techniques. Isotopes of
helium in surface rocks are produced by
cosmic-ray-induced, high-energy nuclear
reactions that release large numbers of pro
tons or neutrons. Recent studies of radiocar

Long duration ballooning
programme

In January 1988, US scientists success
fully launched an 11.6 million cubic foot
high-altitude helium balloon from Antarctica.
It carried instruments which collected data on
cosmic events associated with Supernova
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1987A, to an altitude of 115,000 feet.
Although its flight was brief, it demonstrated
that such balloons could successfully be used
in Antarctica. This summer a team from the
NASA Wallops Flight Facility in Virginia will
launch a 28.4 million cubic foot helium
balloon from Williams field. They hope it will
achieve an altitude of 120 to 130 thousand
feet and stay aloft for around 20 days follow
ing a circumpolar path at about 78 deg S
latitude.
As part of the Long Duration Ballooning
Programme planned for this season scien
tists will measure the high spectral resolution
of gamma-rays and hard x-rays from the
1987 supernova. Astrophysicists believe
that supernova explosions produce most of
the heavy elements in the universe. The
process occurs as the core of stars collapse
and explode during a supernova or explosive
nucleosynthesis.
On 23 February 1987 astronomers and
astrophysicists observed Supernova 1987A
in the Large Magellanic Cloud, a companion
galaxy to the Milky Way. This was the closest
supernova to Earth in more than 300 years
and provided researchers with a unique
opportunity to study in detail a supernova
explosion and learn more about the process
of explosive nucleosynthesis and to search
for cosmic gamma-ray bursts and astronomi
cal events which occur during supernovas.
Also participating in the Long Range
Balloon Project will be two scientists from the
Department of Physics, University of Wash
ington in Seattle. Since 1979 they have
collaborated with Japanese investigators in a
series of experiments to study the composi
tion, spectra and interactions of cosmic-ray
nuclei which have focussed on passive detec
tor analysis specifically using an xray film
densitometry and emulsion chambers. This
year similar techniques will be used to trace
and measure cosmic-ray events and perform
calculations for data analysis.
Extracting astrophysical information by
determining the amount of isotopes of iron,
nickel and neighbouring elements in cosmic

rays will be the task of two scientists from the
Department of Physics V.C.Berkeley. They
will attach a special glass to the payload of the
balloon which should be carried to an altitude
of between 36,500 and 39,500 metres.
Having recovered the glass they will etch it
with a strong acid. The process will reveal the
tracks left by energetic cosmic rays which will
penetrate it and from this they will be able to
measure isotopic composition of iron, man
ganese, cobalt and nickel in galactic cosmic
radiation. The measurements will provide
scientists with information about cosmic ray
origin, acceleration and the structure of inter
stellar medium and stellar evolution.
Three scientists from the University of
Washington, Seattle will be involved with the
attachment of an x-ray imaging camera to
the balloon payload for remote sensing of the
deposition of energetic electrons into the
polar atmosphere, a region usually associ
ated with the geomagnetic field lines that
connect to the interplanetary medium.
Recent research has established that ener
getic particle precipitation occurs in the upper
atmosphere above Antarctica but the dispar
ity in energies indicates that these particles
come either from field lines flowing into the
magnetosphere or from some other type of
acceleration taking place on "open" field
lines. From satellite-borne, polar-orbiting
imaging experiments, investigators know that
various types of polar-auroral arcs are pres
ent but the relationship between the particles
and arcs is unknown and more information is
needed to understand the morphology and
mechanism of energetic polar-auroral activ
ity. From this season's work they hope to
obtain data enabling them to study structures
as large as 10 kilometers with durations as
short as a few seconds. Working with person
nel from the University of California their
data will be correlated with other geophysical
and solar events, such as flares and magnetospheric substorms and the results will be
studied for spatial, motional and temporal
evolution and analyzed for energy-spectral
characteristics.

70

Vol. 12 No. 2/3

Antarctic

Insight:

Development of the
Uruguayan Antarctic
Research Programme
A regular meteorology programme was
among the first to be established under the
auspices of the National Meteorological
Department. Using a DINAMET 89054
station, scientists collect data relating to
surface observation, wind direction and speed,
clouds, visibility, temperatures, humidity,
precipitation, atmospheric pressure and
barometric tendency. An automatic observa
tion system installed at the station last
summer receives, processes, displays files
and distributes the necessary data. Initially
anemometric, thermometric and pressure
sensors have been included in the system. All
are connected to microprocessors capable
of automatically making codified messages
for transmission. The system was designed
and assembled in Uruguay.
Additional work has been undertaken as
part of the establishment of a national data
base about climate for planning and manage
ment of human activities as well as for other
research projects. Studies of global solar
radiation, evaluation and comparison with
other neighbouring geographic stations are
included in the programme which also seeks
to increase knowledge of the Antarctic area
near the station, enter information corre
sponding to other meteorological stations
into the Meteorological Board's data bank,
and to serve as the basis for studies of
feasibility of solar radiation as a source of
energy during summer months.
A preliminary study has also been under
taken of precipitation incorporating statisti
cal values and deductions of future climate
behaviour including likelihood of changes.
The conditions relating to formation of fog
are being assessed and techniques for short-

The Republic of Uruguay applied for
consultative status within the Antarctic Treaty
on 11 January 1980 and was the 22nd
nation to become a full consultative member
effective from October 1985. Since Novem
ber that year its Antarctic activities, involv
ing ten Uruguayan scientific and technical
organisations, have been co-ordinated by
the Uruguayan Antarctic Institute (IAU) in
Montevideo and its research has continued
uninterrupted.
Its first permanent station Artigas, com
pleted in December 1984, lies at 62deg 11
min S and 58 deg 51 min E at altitude of 17
metres on the junction of the Fildes Peninsula
and a bay bordered by Nebbles Point. Logis
tic support for the research programme is
provided by Fairchild F-227 of the Uru
guayan Air force and has been supple
mented by sea and air services from Argen
tina, Brazil, Chile, Britain, China and Russia.
Uruguayan researchers have worked with
others from West Germany, Argentina,
Brazil, Chile, South Korea, Sweden and
Russia.
Uruguayan organisations participating in
the programme include the Anatomy-Pa
thology Department, the Clinical Laboratory
Department both of the Faculty of Medicine
and the Fishing Research Institute of the
Faculty of Veterinary all from the University
of Uruguay. DINAMET the National Meteor
ology Department, DIMAMIGE, the National
Mining and Geology Department, the Minis
try of Labour and Social Security (MTSS), the
Military Geographic Survey (SGM), the Naval
Buoying Service (SERBA) and the Naval
Oceanography, Hydrography and Meteorol
ogy Service (SOHMA).
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and long-term prediction developed. The
overall intention is to support operation of
aircraft and ships, contribute to knowledge of
Antarctic climate of the mechanics of con
densation and evaporation processes at high
latitudes, and support planning and comple
tion of field work. Scientists are also collect
ing information on winds and will be training
Antarctic researchers in meteorology.
Oceanographic studies have been con
ducted by Uruguayan scientists jointly with
the Argentinean susing the icebreaker Almirante Irizar as a support base in the Drake
Passage, Weddell Scotia Confluence, Wed
dell Sea and to a lesser extent in the Fleet
Sea. Usually operations have been confined
to January and February but consideration is
being given to extending programmes into
March and even the winter months.
The Uruguayan scientists are trying to
solve specific problems related to the proc
esses which control the physiology of the
Antarctic pelagic ecosystem. Most of the
studies have been developed and gradually
perfected by the researchers themselves.
Work from the surface down to 750 metres
has been carried out using computation sys
tems for data collection and processing,
analyses from which are enabling them to
establish inter-annual variation in the ther
mal structure. The temperature distribution
in the water column as well as analyses of
chemical variables are being used in the study
of control processes of space and time distri
butions of planktonic organisms. Precise and
continuous measurements are being made of
micro-organisms, temperature and salinity
for marine chemical analysis.
A tide gauge, first installed at Artigas in
December 1987, gave scientists hourly re
cordings until February 1988 but from De
cember in that year a new gauge with an
automatic mareograph has been recording
salinity and temperature frequencies until
February 1989. Last season tides, salinity
and water temperatures were recorded in
Collins Port where a bathymetric survey was
also undertaken.
Planning for a hydrographic programme
began in 1986 and surveys to collect
bathymetric data in front to the station were

undertaken in 1987/88 and in the following
summer. Some of the information has been
used to improve navigation, which has in
cluded the installation of a beacon called
Uruguaya at Suffield Point on Fildes Penin
sula.
Topographic surveys have been made on
King George Island, and charts for the base
at a scale of 1:1000 have been prepared as
well as charts, at differing scales, for Nebbles
Point, Harmony Point and Marian Cove.
The final work was completed in Montev
ideo. These are of general value and some
have been used to support geological carto
graphic programmes.
Petrographic and geochemical studies
have been undertaken mainly at Nebbles
Point, Fildes Peninusla and Marian Cove as
well as a programme of research of the
structural geology involving mapping and
sampling of volcanic features on the area.
Last season a multi-element analysis for
geochemical characterisation through trace
elements was undertaken and further analy
ses made on the data obtained. Penological
analysis of metallic minerals, paragenesis of
sulphides and alterations within volcanic
features of Marian Cove was the focus of a
further study as were glacier changes, mari
time transport of elastics by icebergs, and
sedimentation mechanisms due to thaw.
Gravimetric and magnetic stations had
also been established in previous seasons at
various points of the peninsula. The per
formance of geoelectrical profiles was evalu
ated and further magnetic and gravimetric
work was undertaken last season.
Biological work has focused on the deter
mination of parameters for evaluation of
freshness of Antarctic krill, typification of
intestinal flora of Antarctic birds and mam
mals including penguins, albatross and
Weddell seals, initially at King George Island
but subsequently for two seasons from the
ship Stena Arctic Cruiser. Monitoring and
identification of sources of various types of
enterobacteria in the birds has been ongoing
for three years and a quantitative study began
last season.
On Ardley Island the effects of human
occupation on penguins is an ongoing study.
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pathology showed a decrease in total choles
terol at serum level. The following year three
groups of penguins fed on krill, fish and meat
plus cholesterol over three months produced
results which complemented those of the
previous season. Samples from a third feed
ing programme of krill and cholesterol are
still being analysed.
In 1987-88 a resident psychologist con
ducted monthly assessments of the team
spending the year at Artigas. Personality,
ability, attitudes and performance of tasks
and functions, communication and social
behaviour were assessed as part of the longterm isolation project as well as reactions to
visits to other stations or visits from other
personnel from those stations. The study
exposed a lack of co-operation to group
work, inadaptability to living demands, diffi
culties in communication and individual
competition in group activities as negative
elements. Planned recreation and social
activities, adequate use and availability of
leisure time were considered positive factors.
Difficulty in communicating beyond the lan
guage barrier with individuals from different
backgrounds was observed.
Since Artigas, which can accommodate
eight people in the winter and 14 in the
summer, opened the selection criteria has
been widened to include volunteers who are
now chosen on merit. However this last
winter all but the two meteorologists were
from the military. Candidates are lectured in
Antarctic history, geography scientific pro
grammes and the nation's political aspira
tions in relation to Antarctica as well as the
Treaty. They also undergo a short survival
course which may in future years be con
ducted with the Argentineans.

Initially a group were displaced, their place
occupied by scientists and their behaviour,
notably stress and aggressiveness observed.
Obstacles were placed between the birds and
the sea but while they were not indifferent
they offered no regulated resistance to them.
Subsequently when fences were built around
a nesting group and men worked adjacement to the enclosures entrances and bridges
to be built for the birds who would otherwise
not have left their nests. Observations were
made at different periods during incubation
up to the time the birds finally left their nests
and different degrees of adaptation were
recorded.
During the second season scientists stud
ied behaviour of adults in front of chicks from
other nests and the temporary or permanent
adoption of lost chicks was confirmed. Over
the third summer the scientists studied pro
duction and fertility of eggs, the breeding
calendar, moulting. They evaluated the ef
fects of disturbance as well as the construc
tion and distribution of nests, incubation, the
effects of limitations of space, the bird's
adaptability and partner relief. Aspects of
this programme continued last summer along
with new projects designed to help scientists
determine the biotic and non-biotic causes of
natural selection and a qualitative and quan
titative nutrition studyOngoing work into plasma lipoproteins
and their relation to arteriosclerosis has also
been undertaken. Fifteen penguins captured
at Artigas were subject to angiographic and
anatomo-pathological studies which showed
an absence of arteriosclerosis lesions. One
group of penguins in captivity at Artigas were
fed their natural diet while another was given
additional cholesterol supplement for three
months. Samplesof lipoprotein and anatomocontinued from page 54
snowbridge 15 metres below being unlikely
to hold his weight.
Each man was then hoisted up by the rest
of the team.
By 10.20 they were back on the ice shelf.
Though not injured the pair were shaken and
cold. The tractor, according to Miss Waters,
had acted like a steel freezer, sucking in the

cold and taking away their body heat.
The cargo train was taking the standard
route across the ice shelf to the east of White
Island and in spite of taking all precautions
the stiff windpacked snow made crevasse
almost impossible. (At the time Antarctic
went to press it was uncertain whether the
tractor could be recovered.)
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Sub-Antarctic

Campbell resupply attracts
scientists to Auckland Is and
the Antipodes
In a three part expedition to the subAntarctic during October and November the
Royal New Zealand Navy assisted with the
resupply of Campbell Island and provided
transport for replacement personnel as well
as taking scientists to the Antipodes, and
Auckland and Campbell Islands with a televi
sion crew. Three vessels HMNZS Tui, Manawanui and Waikato were involved in the
exercise which was part of the Navy's annual
deployment to the area and sovereignty
patrols. Rare teal were captured at Dent
Island and other important scientific work
was achieved.
Three members of the 1989/90 four
man team based at New Zealand's remote
meteorological station at Campbell Island
have elected to stay for a further year. The
fourth returned to New Zealand during the
resupply operation. Officer in charge at
Campbell for 1990-91 is again Mark Crompton from Hokitika. Bill Perry from Welling
ton is the electronics technician and Roger
Moffat from Christchurch is the mechanic.
All three are now in their second consecutive
year. New to the party are Steve Croasdale,
Maintenance officer from Tauranga and
Stephen Knowles, Meteorological Techni
cian from Hokitika who replaces Ross Ban
nister from Gisbome.

partment of Conservation in Invercargill;
Andy Cox (leader), Pete McClelland, Shane
Hancox and Murray Williamse. They were
accompanied by Ron Goudswaard from
Wellington Zoo, Norm Judd from Historic
Places Trust who examined the sites of the
old farm buildings and fences and Geoff
Copson, an observer from the Tasmanian
Parks and Wildlife Service. They stayed six
weeks returning to Lyttelton on board the
HMNZS Waikato. Also going south on the
Manawanui, but staying, was Stephen
Knowles, meteorological technician.
Although all members of the expedition
assisted with the various tasks one of the
major objectives of the DOC team was to
confirm the presence of a rare breed of teal
thought to be on Dent Island and to obtain
pairs for breeding in captivity before releas
ing them in other locations. The teal has been
eliminated from mainland New Zealand but a
species breeds on the Auckland Islands. The
Dent Island teal is dark brown in colour,
flightless and weighs less than 400 grams.
Some of the males have green heads, a
chestnut colour on their breasts and a black
tail.
Although the sub-species existing on tiny
Dent Island is reasonably abundant the size of
the Island alone renders the population at
risk. Secretive by nature the teal posed con
siderable problems to their potential captors
who had to manage their equipment in a
dinghy with high winds, a heavy swell and
steep cliffs before attracting the bird with re
cordings of other teal from the Mt. Bruce
conservancy and locating them in thick wastehigh tussock. Of the six weeks available to
them on only four days could they cross to the
island by sea and they finally completed the

The HMNZS Manawanui
The bulk of supplies for the station went
south on board HMNZS Manawanui which
departed Dunedin on October 9.and traveled
to Campbell Island via Stewart Island return
ing to Bluff nine days later. The vessel was
under the Command of Lieutenant Com
mander Craig.
On board were four staff from the De
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the sea leaving a marine erosion surface lying
on older pedestal. Within the rocks the team
found volcanic ash and deep-seated granite
which is probably representative of that part
of the Campbell Plateau. Mudstone and
sandstone were also sampled and prelimi
nary analysis suggests they may be the same
as tiie sediments drilled for oil in the great
south basin in the past. During the next year
extensive chemical laboratory analysis and
isotopic work will be undertaken on the
samples collected and the results combined
with those of Dr's Chris Adams of the Insti
tute of Nuclear Sciences in Wellington and Dr
John Gamble from Victoria University and
eventually the first geological map of the
Antipodes will be produced. Captain Bollins,
who visited the Antipodes in 1904, reported
coal but having located the site the scientists
confirm that the discovery was peat baked by
a lava flow.
Drs Colin Miskelty, Peter Carey and Simon
Pollard from the Zoology Department at the
University of Canterbury were also among
the visitors as was an entomologist Brian
Patrick from the Department of Conserva
tion in Dunedin.
In a joint project Drs Miskelly and Carey
undertook the first study of the Erect-crested
penguin which is of particular interest be
cause of its ectomorphism. The bird which is
related to the red-crested Rockhoppers and
Fiordland crested penguins, nests only on the
Bounty and Antipodes Island although very
occasionally stragglers have been found on
the Nuggets and other areas in the far south
of New Zealand. It is thought to be the first
time that scientists have visited the island
during the peak of the breeding season.
Like other crested penguins the birds lay
two eggs but only very rarely do they incubate
both. The scientists studied the timing of
laying of eggs and for the first time they
measured the eggs finding the difference in
size between the two laid by each bird to be
greater than in any of known species. Of
particular interest was the pattern of egg loss
and from the 70 nests and 13 events ob
served they found that in all but one case the
second egg was retained by the birds. The
first egg appeared to be kicked or otherwise

operation using helicopters from the Wai
kato. In all they had 35 encounters with the
birds initially capturing ten but releasing
three of the males and returning to New
Zealand with three females and four males.
Ten years ago scientists, tried to breed teal
in captivity but now have more successful
experience with the Auckland Island species.
They are hopeful that the newly captured
birds will yield chicks for subsequent release,
although about 50 a year may be required
before this occurs.
With the tourist season pending and the
World Discoverer and possibly the Frontier
Spirit due during the next three months and
bringing some hundreds of visitors expedi
tion personnel extended the board-walk to
two kilometers up to Coal Ridge. This will
enable tourists to visit a variety of areas
without causing damage.
The last of the sheep which have gradu
ally been confined to smaller areas of the
main island were removed by DOC staff and
the fences were dismantled.
Leaving also on October 9, but from
Gisbome HMNZS Tui sailed for Campbell
Island via the Bounty Islands where condi
tions were too rough to land and the Antipo
des where she disembarked a large party of
scientists. She was under the command of
Lieutenant Commander Owen Hanley and
carried most of the Meteorological stations
fuel supplies. She returned via to Antipodes,
collecting the scientific party on the way and
arrived in Dunedin on October 18.
Spending four and a half days on the
Antipodes were geologists, biologists, an
entomologist and two navy personnel who
provided logistical support, a photographer
and a journalist.
The three geologists were Dr Ian Turnbull and Jane Forsyth of DSIR Geology and
Geophysics in Dunedin and Dr Tony Reay of
the Geology Department, Universityof Otago.
Because the island has only been visited
for short periods in the past relatively little is
known of the geology and there is no com
prehensive record or map. The island is
known to be part of the Campbell Plateau
and is built on old basement of volcanic rocks
that at some stage have been planed off by
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maneuvered out of the nest shortly after the
second was laid and so the chick was lost
because of incomplete incubation.
During the visit Dr Miskelly, who has
made extensive studies of the snipe on
Campbell Island and also on the Snares took
the opportunity to make an assessment of
the population densities of the bird on the
Antipodes. He was also interested in when
the birds breed and made a preliminary
analysis of wing loading which involved
measuring the area of the wing and weighing
the bird. Such information is useful in deter
mining flying ability.
Dr Carey made the first proper census of
the Southern Elephant seals which were
pupping at the time. The data is important
because counts at Campbell Island indicate a
97 percent reduction in pupping during the
last 40 years and a 50 percent decline has
been reported from Macquarie and scientists
are concerned with the wide ranging extent
of the decline. Although only about half a
dozen of the few available beaches are used
by the species the total count indicates that
the island is the largest breeding ground in
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Caption: Antipodes, where a group of
scientists spent four and half days in Octo
ber, lie at latitude 49 deg 41 min S/l 78deg
48 min £ and are 850km south east of New
Zealand. Expedition members variously
described the island as "A zoo without bars
or like New Zealand, 1000 years ago".
Photo: Simon Pollard
New Zealand waters. The data collected will
be compared with counts last made in the
mid-70's. A count was also made of the few
fur seals breeding on the island.
According to Dr Simon Pollard the island
usually attracts scientists working on verte
brates but as a specialist in spiders he sought
to determine whether any of the 4,000
species of the largest taxonomic group Salticides, might exist in the remote location.
Such spiders are usually found in harsh habitats
as widespread as 22,000 feet up Mt Everest,
other alpine and sub-alpine locations and
around coasts. The Salticide is commonly
known as the jumping spider. It has a sophis
ticated visual system and unlike other species
which capture prey with webs and other
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behalf of the Ministry of Transport's Mete
orological division. Such a depot will enable
helicopters to refuel, should they be required
to fly to Campbell Island in an emergency.
Expedition coordinator was Lou Sanson
of the Department of Conservation in Inver
cargill. Other members, their departments
and various tasks were: Dr John Hall-Jones,
an historian from Invercargill who is assisting
DOC with a sub-Antarctic handbook and a
television New Zealand crew comprising
science reporter Jo Malcolm, cameraman
Jonathan Smith with Tony Parkinson on
sound.
The team have or will produce pro
grammes on the Hooker sealion and the
damage at Enderby Island caused by Belgian
blue rabbits as well as others on the Teal at
Dent Island off Campbell Island, the albatross
and the impact of tourism. Duncan Wilson,
who is a member of the Southland Conserva
tion Board, joined the expedition as an ob
server.
Other specific projects included the se
lection of a further tourist site at Hanfield
Inlet to reduce the number of visitors to
Enderby Island in the Auckland group and an
inventory of Mollyhawk and albatross popu
lations at both the Auckland and Campbell
Islands. This was undertaken by Lou Sanson
and Navy personnel using a helicopter. They
photographed the colonies and the birds will
be counted from the prints. After one day the
vessel sailed for Campbell Island where they
spent three days.
Dr Colin Meurk of DSIR Botany Division
at Lincoln has been working on Campbell
Island intermittently for some 20 years. At
that stage the sheep left on the island at the
conclusion of farming operations up to the
late 1930's, had been fenced off from the
northern part and transects and quadrats
were established so that scientists could
monitor the vegetation change. Approxi
mately every five years since then Dr Meurk
has repeated his measurements and with the
further fencing of areas from sheep he has
established additional sites to monitor change.
By 1984 the sheep were restricted to a small
part of the south west comer of Camp Island
and transects were established on either side

devices the salticide uses its eyes to locate the
prey onto which it jumps.
Within ten minutes of beginning his search
Dr Pollard identified examples of the species
under rocks, in cracks and other sheltered
locations. All were found in nests of silk spun
either for winter or breeding and some in
aggregates of about six at each site covering
the approximate area of an outstretched
hand.
Unlike other Salticides which can be very
colourful, those found on the Antipodes were
a drab brown and had a body length of about
7 to 8 mm. They are thought to feed mainly
on kelp flies and are likely to be preyed on by
pipits during the day but probably have few
other enemies. A number of specimens have
been returned to New Zealand for observa
tion to determine displays used in communi
cation and accurate taxonomic identification
as the various species are not well docu
mented in this country and may be unique to
the Antipodes.
Entomologist Brian Patrick from the
Department of Conservation in Dunedin was
also interested in locating and identifying
some species of spiders but was mainly
concerned with insects and moths. In 1969
entomologists spent six weeks on the Island
and Brian Patrick confirmed previous rec
ords and used sweep nets and night traps to
collect further specimens.
Andris Apse of Rangiora accompanied
the expedition. He is one of the photogra
phers contributing to the Southland Mu
seum/DOC Sub-antarctic Interpretation
Centre. Journalist Tim Higham from the
Department of Conservation in Invercargill
was also a member of the party.
The expedition was led by Ian Thome of
the Department of Conservation in Te Anau
who was responsible for overseeing and
liaison, undertook maintenance of the huts
on the island and prepared an inventory.

The third ship
Departing Bluff on 12 November in a
separate expedition HMNZS Waikato, under
the command of Dave Anson traveled to
Campbell Island via the Auckland Is, where
the Navy and Meteorological Office staff laid
a fuel supply depot on Enderby Island on
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of the fence line.
This season Dr Meurk was assisted by Dr
Brian Ranee, a botanist from Dunedin. All
but one or two of the sheep were finally
removed from the Island by Department of
Conservation staff who had traveled down
on the Manawanui. The permanent transect
lines were remeasured so that future changes
could be interpreted and the affects of elimi
nating grazing pressure, climate and vegeta
tion change assessed and a representative
selection of quadrats were also examined. In
addition plant material was collected for
DOC staff undertaking horticultural and taxonomic studies and for a team propagating
sub-Antarctic plants at gardens in a project
linked with the display at the Southland
Museum. The status of some weed species
was also checked to determine their spread.
Dr Meurk reports recovery of the megaherb field and the maritime part of the
transects and a rapid recovery of the snow
grass tussocks on the uplands. Some of the
regeneration of areas where sheep have
been eliminated has not been as rapid as
expected possibly because the bases of plants
grazed have not survived but snow seedlings
have grown on the south side of the 1970

fenceline. The growth of the megaherbs,
including the giant pleuraphllym, stilbocarpa
and anisotome on the western cliffs has been
dramatic and during the next few years seed
ing is expected in the windward crests below.
On board HMNZS Waikato were Tony
Quayle, responsible for the meterological
programme and Steve Croasdale who was
joining the resident team on Campbell Island
for 1991. A small team of technicians from
the Meteorological Service were also on
board and installed an automatic weather
station on the island.
The departure of the vessels left the team
with their regular programme of work. Mete
orological balloons are released at 11 am
each morning and evening and visual surface
observations obtained at 9 a.m, mid-day and
mid-night. Other tasks have been reduced by
the installation of the automatic weather
station which reports via the GMS meteoro
logical satellite. A magnetics programme is
maintained for the DSIR and ozone data is
being collected for subsequent analysis by
scientists at Lauder using equipment in
stalled by Bruce McGregor who was also on
the Waikato. Their next visitors are likely to
be from the tour ships.

DOC Subantarctic Expedition 1989
The herbfields of Campbell and Auckland Islands feature spectacular plants. The Anisotome
umbel at centre is pink, and the flower heads of Bulbinella surrounding it are a golden yellow.
The ribbed leaf at bottom right is Pleurophyllum. Photo: Neville Peat/DOC
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Minerals

Environmental protection
and ban on minerals
activities now linked
CRAMRA, the Convention on the Regulation of Antarctic Mineral Resources Activities,
(Antarctic Vol. 11 No. 8) adopted by consensus in Wellington on 2 June, 1988, seems now
unlikely to be implemented in its agreed form.
Australia, France, Belgium, Italy and New Zealand are among the Treaty nations which
now consider its provisions for environmental protection inadequate.
The Convention was agreed to after six years of negotiations. In this article we examine
the need for a convention, trace its evolution and purpose and look at some of the
developments since 1988.
cial interest and investment. (Prudhoe Bay
Up to five separate proposals with poten
tial to affect the future of Antarctica are being
off Alaska is estimated at 10 million barrels
while reserves in the Persian Gulf are esti
presented at the Special Antarctic Treaty
Consultative Meeting being held at Vina del
mated at well over 500 billion barrels.) Fur
Mar, near Santiago, Chile from November
ther, the price of oil would need to be
19 to 9 December, 1990. The proposals
sufficiently high to justify the substantial in
have emerged as part of the changes in the
vestments in equipment and infrastructure
policies of some of the Treaty Nations re
required to extract. The current Middle East
crisis is pushing the price per barrel up but
garding the environmental safeguards pro
vided in CRAMRA. It has also been sug
experts in 1987 predicted that it would need
to considerably exceed $40 in order to stimu
gested that acceptance of the regime will
late interest.
encourage and not discourage prospecting
for minerals and subsequent exploratory and
Oil from the Arctic has been extracted
extractive activities. Many of the nations
from offshore fields for some years. Such oil
concerned are now calling for further consid
is nearer to the large consumer markets than
eration of the options being CRAMRA,
Antarctic oil, should it be found, and is
CRAMRA and a moratorium, a moratorium
extracted under more predictable weather
or a full ban on minerals related activities.
and ice conditions. The depths of water
Without an agreement voluntary restraint
around the Antarctic continental shelf are
is the continent's major protection along
much deeper than the depths from which oil
with the apparent absence of exploitatable
is extracted in the Arctic; the subsea extrac
resources. As yet no oil fields have been
tion systems, though being developed all the
found on the continent or in its offshore
time, still require fuller testing before they
waters and nor have significant deposits of
could be used in Antarctic waters.
high-value minerals of either precious or
Experts maintain that it would be more
difficult to extract oil from depths of two or
strategic value.
more kilometers beneath the icecap.
Major offshore oil deposits may exist in
the thick sedimentary basins like the Ross or
Hard minerals have been reported on the
Weddell Sea off Antarctica but none has
continent but only very high-value deposits
been discovered; a field of .5 to 5 billion
would command commercial attention, the
barrels would be required to attract commer
Dufek Massif is thought to be analogous to
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the Bushveld complex of high value, strategic
and precious minerals in South Africa and
the Antarctic Peninsula to Andean copper
and tin deposits. The continents were for
merly attached to the Gondwanaland supercontinent and have subsequently migrated
with the movement of tectonic plates. The
lack of detailed research on the content and
extent of these deposits make predictions
regarding deposits impossible. Moreover
technology, the cost of extraction and trans
port to markets would have to be taken into
account should exploitation prove desirable.
The main catylist for the negotiations was
a perception of the need for restraint as an
unregulated scramble for minerals would be
damaging to the environment, respect for
sovereignty among the treaty nations and to
the Antarctic Treaty System.
Other catalysts for the negotiations were
the likelihood that nations such as Japan,
Korea or former East Germany which were
poor in mineral resources may have subsi
dised exploratory or mining operations that
would have provided insufficient return for
commercial companies. And, the possibility
that nations claiming territory may initiate
activities within those territories to substanti
ate those claims. Countries such as Japan,
the former Federal Republic of Germany,
France, Norway and Russia have all increased
the geophysical components of their pro
grammes in recent years and these have
focussed on the continental margin.
Concerns regarding possible exploita
tion of resources, should they exist, were first
expressed during the oil crises of the 1970's
and motivated the adoption of the "voluntary
restraint" clause at the ninth meeting of the
Antarctic Treaty Consultative Parties held in
London in 1977. Recommendation 1X-1
says "....they urge their nationals and other
States to refrain from all exploration and
exploitation of Antarctic mineral resources
while making progress towards the timely
adoption of an agreed regime concerning
Antarctic mineral resource activities. They
will thus endeavor to ensure that, pending
the timely adoption of agreed solutions per
taining to exploration and exploitation of
mineral resources, no activity shall be con

ducted to explore or exploit such resources."
The recommendation both exhorted
nations to refrain from exploration and
exploitation and provided a timely warning
for the need to secure an agreed regime.
Four basic principles incorporated into
Recommendation IX-1 made at the London
meeting in 1977 emerged from the Special
Preparatory meeting on minerals held in
Paris in 1976 and formed the basis on which
the proposed convention would ultimately
proceed. Participants in the London meeting
added a fifth:
They were:
1. The consultative parties should con
tinue to play an active and responsible role in
dealing with the question of the Antarctic
mineral resources;
2. That the Antarctic Treaty must be
maintained in its entirety;
3. That protection of the unique Antarc
tic environment and of its dependent ecosys
tems should be a basic consideration;
4 That the Consultative parties, in deal
ing with the question of mineral resources in
Antarctica, should not prejudice the interests
of all mankind in Antarctica;
5. That provisions of Article IV of the
Antarctic Treaty should not be affected by
the regime. It should ensure that the prin
ciples embodied in Article IV are safeguarded
in application to the area covered by the
Antarctic Treaty. (Article IV of the Antarctic
Treaty preserves claimant/non-claimant
positions on Antarctica).
The evolution of the minerals treaty was
also discussed at XATCM in Washington,
September, 1979 and at a preparatory
meeting for it in July 1979. This meeting
provided a report, containing the initial out
lines of a regime to be considered by a
working party established at the ATCM on
"The Questions of Mineral Resource Explo
ration and Exploitation: Legal and Political
Aspects." The combined results of the work
ing group and another on "Scientific and
Environmental Aspects led to recommenda
tion X-I which builds on Recommendation
IX-I and specifies that the minerals regime
should include means for assessing environ
mental impacts, determining whether min-
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era! resources activities would be acceptable
and governing all aspects of those activities if
deemed acceptable including the "establish
ment, as an important part of the regime, of
rules relating to the protection of the Antarc
tic environment."
During these discussions the ATCP's
expressed continuing concern about possible
environmental effects of minerals activities in
Antarctica and called for several expert stud
ies of their implications. These were subse
quently prepared and tabled.
Further to this three major accommoda
tions were to be negotiated in order to secure
the treaty.
The Internal accommodation: Seven
nations claim territorial sovereignty in Ant
arctica but the rest of the world's nations do
not recognise them. However the Antarctic
Treaty preserves the legal positions of those
states claiming territory (Argentine, Austra
lia, Chile, France, New Zealand, Norway and
the United Kingdom), those maintaining a
basis for claim, the USSR and the USA and
those not recognising territorial claims in
Antarctica. As a result when new questions
arise within the Treaty agreements, they
must not prejudice the legal positions of the
various nations. (The 1972 Convention for
the Conservation of Antarctic Seal) does not
raise the claims issue, the 1980 Convention
on the Conservation of Antarctic Marine
Living Resources (CCAMLR) resorts to legal
finesse avoiding prejudice to the positions
and the 1988 CRAMRA combines decision
making rights and responsibilities to protect
the differing legal positions.
The External Accommodation requires
that considerations be granted to the wider
international community relative to their
interest in knowing about and benefiting
from Antarctic mineral resource activities.
Awareness of the needs of nations not his
torically involved with Antarctica arose at
least partially from the results of the negotia
tions over a legal regime to govern mineral
resources development in the deep seabed
beyond national jurisdiction being conducted
under the auspices of the United Nations.
Under Recommendation XI-1 adopted in
1981 to set the terms for the Antarctic

minerals regime negotiations, participants
were requested to be "Mindful of the negotia
tions that are taking place in the Third United
Nations Conference on the Law of the Sea."
(LOS) and to pay heed to the "responsibilities
which may be exercised in the area by other
international organisations" meaning the
institutions contemplated in the LOS nego
tiations to govern deep seabed mining.
Following adoption of CRAMRA on 8
June, 1988, 19 nations issued a statement
circulated to all members of the UN express
ing regret and concern that the ATCPs disre
garded resolutions made at the United Na
tions General Assembly calling for a morato
rium on the minerals negotiations until all
members could fully participate in them. The
decision was further debated at the UN in
1988 and 1989 and has been discussed
again in November 1990. Since the mid
1980's consensus has not been achieved
within the UN on the Antarctic resolution
and while participating in the debate Antarc
tic Nations have refrained from voting as they
consider the Antarctic Treaty System to be
the most appropriate forum for such discus
sions. (Emerging climate issues, which are of
global concern are likely to ensure that deci
sions, made will be in the best interests of
mankind.)
The third accommodation to be reached
was the balance between a practical and
workable regulatory system for possible
minerals development in Antarctica which
ensured that decisions which permitted
minerals activities did not undermine other
uses of Antarctica or significantly alter its
relatively pristine environment.
Antarctica, is a natural laboratory provid
ing unparalleled opportunities for science,
much of which, such as climate change and
oceanic circulation are not yet fully under
stood. The area also warrants protection for
its esthetic qualities and wilderness value. In
deciding to initiate negotiations the expres
sion of interest in minerals was not to cause
conflicts among nations active in Antarctica.
Equally important was the protection of the
environment and ecosystems from the
manifestations of minerals' activities.
The states engaged in negotiating a treaty
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also had a variety of interests to protect and
philosophies to advance. These included
access to potential mineral resources, preser
vation of the system of co-operation that has
prevailed in the Antarctic Treaty System and
the need to avoid the continent becoming a
focus of international discord. Protection of
the environment and associated ecosystems
from damage caused through activities such
as science, harvesting of marine resources
and the need to avoid adverse affects of such
activities on the states immediately north of
the continent were also advanced and taken
into account during the negotiations.
In short it was presumed that the agree
ment was preferable to a void because of the
threat an unregulated scramble posed to the
Antarctic Treaty System, sovereingty ques
tion and to the environment.
In 1988 the Final Act of the Fourth
Special ATCM signed on 2 June by the 33
states in attendance stated "that all States
represented at the Meeting would urge their
nationals and other states to refrain from
Antarctic mineral resource activities, as de
fined in the Convention, pending its timely
entry into force." It thus prolonged the
voluntary restraint agreement as long as
timely progress was being made toward entry
into force of the new minerals treaty. Long
delays could impede the agreement.
The Final Act went further than Recom
mendation IX-1 in that it called for restraint
not just with respect to exploration and
exploitation but incorporated the convention's
definition of such activities which includes
prospecting.
The first ATCP to renounce CRAMRA
was Australia when on 22 May, 1989 the
Government announced that it would not
sign the Convention and stated its commit
ment to the view that no mining at all should
take place on or around the Antarctic conti
nent. The Australians intended to seek
urgent negotiation of a comprehensive envi
ronmental protection convention and inter
national support for their new position. Just
days earlier at the May Preparatory Meeting
for the XV Antarctic Treaty Consultative
Meeting scheduled for Paris in October, 1989,
Australia circulated a paper to elaborate a

convention establishing comprehensive en
vironmental measures. A Chilean proposal
also advanced at the preparatory meeting
and requesting that comprehensive environ
mental protection be included on the agenda
of the October Meeting received widespread
support.
In June, 1989, France, which had al
ready withdrawn its support for the conven
tion announced its intention to pursue, in
cooperation with Australia, an agreement to
turn Antarctica into an international wilder
ness reserve. US, Sweden Chile and New
Zealand also indicated their intention to
advance proposals and the debate ranged
around the nature of the agreement. The
need for a special treaty meeting achieved a
high degree of consensus.
During August and September France
and Australia circulated joint proposals to be
presented at the Paris Meeting. In a draft
recommendation they requested that the
meeting conclude urgently a comprehensive
regime for the protection of the antarctic
environment in order to establish the conti
nent as a wilderness reserve. Discussions at
the Paris ATCM regarding the new propos
als were in general confined to:
• the idea of a Special Consultative
Meeting in 1990, (permitted under the Ant
arctic Treaty);
• the possible mandate for the meeting
and the relationship of its work to measures
already adopted within the Antarctic Treaty
System;
• the relationship between the 1990
meeting on comprehensive measures and
parallel progress on the liability protocol to
CRAMRA; and
• the means, or form, best suited to
achieve comprehensive environmental pro
tection in Antarctica i.e.: Whether it should
be a new convention, a protocol to the
Antarctic Treaty, Agreed Measures or just
Recommendations and whether they should
be legally binding to ensure compliance.
Separate proposals subsequently circu
lated by France and Australia supported the
idea of a convention as the best means of
securing comprehensive protection of the
Antarctic environment. Mining however, was
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not specifically mentioned in any of the
proposals.
Since October 1989 consultations have
been held by the Treaty nations and further
initiatives taken. The US, UK, Argentina,
Uruguay and Norway have presented a joint
proposal on environmental protection.
New Zealand also has a proposal. On 23
August 1990, the then Prime Minister the Rt.
Hon Geoffrey Palmer announced during a
television interview that the New Zealand
Government had withdrawn its support for
the Convention. At Santiago its delegation
are presenting a comprehensive protocol so
that the Antarctic Continent has permanent
environmental protection under the Antarc
tic Treaty. The Prime Minister emphasised
that the protocol should not alter or compete
with the Treaty but rather build on and add to
it. "Given the increasing number of countries
active on the ice and the greater intensity and
diversity of their activity we must look beyond
a piecemeal or ad hoc approach. Any new
moves must be toward an integrated and
internally consistent regime. There is a devel
oping consensus among parties for a com
prehensive instrument whose principles and
rules, augmented as necessary for the future,
would apply equally across the board to all
human activities in Antarctica. It should be
legally binding and clear and simple in its
operation.
In an address to a conference in Auck
land, New Zealand entitled "The Antarctic
Environment," and held in September the
Hon. Philip Woollaston said "Mining is one
of the threats to the Antarctic environment,
but it is by no means the only one the
increasing tourist industry, potential oil spills,
and indeed the conduct of science itself.
Clearly there are many elements to be in
cluded in an Antarctic environmental protec
tion regime."
"The draft (protocol) will contain a set of
principles to apply comprehensively to all
human activity taking place in Antarctica a
permanent ban on mining, provisions con
trolling pollution, waste management, ma
rine pollution and the use and control of
hazardous materials, measures regulating
tourism, protected areas for.. .fauna and flora,
clear environmental impact assessment pro
cedures, monitoring and inspection, dispute
settlement procedures, the establishment of

a Secretariat, the creation of a working group
or advisory body on the Antarctic environ
ment....
During October New Zealand introduced,
but has not yet passed.the "Protected areas
(prohibition on mining) bill, Clause 4 of
which "makes it an offence to mine for any
mineral in any protected area or in the Ross
Dependency or in Antarctica..." "The
offence of mining in Antarctica applies only
to New Zealand citizens and persons ordinar
ily resident in New Zealand."
In the United States Congress passed
internal legislation which excludes their na
tionals from participating in any mining ac
tivities in Antarctica; the Congressional bill
however also includes a clause urging the
United States to seek a permanent internal
ban on minerals activities. President Bush
has still to sign it and, should he do so, this act
will signify a change also in the US position.
In recent months a congressional coalition,
has been arguing for a "global ecological
commons" reserving the continent for sci
ence but the wider debate which is splitting
the administration and congress focusses
more on the questions of a permanent or an
indefinite ban.
Australia, New Zealand and also Belgium
therefore have introduced and in some cases
passed legislation which prevents mining
within each nations sphere of influence in
Antarctic
Article 62 of the Convention required
that it would enter into force following ratifi
cation, acceptance, approval or accession by
16 Antarctic Treaty Consultative Parties
which participated in the final session of the
Fourth Special Antarctic Treaty Consultative
Meeting, provided that the number includes
all the States necessary in order to establish
all of the institutions of the Convention in
respect of every area of Antarctica, including
five developing countries and 11 developed
countries. The participants were Argentina,
Australia, Belgium, Brazil, Chile, China,
France, the former German Democratic
Republic and Federal Republic Germany
which have recently become Germany, In
dia, Japan, New Zealand, Norway, Poland,
South Africa, USSR, United Kingdom, United
States and Uruguay.
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in the form agreed to in June 1988. Without
it voluntary restraint and the apparent ab
sence of exploitable resources are the conti
nents only protection. The future of Antarc
tica rests very much with the meeting at
Santiago.
In a subsequent issue we will look in detail
at the proposals being presented and the out
come. "Antarctic" acknowledgesassistance from
Lee Kimball,of the World Resources Institute in
Washington in the preparcher of this article.

Moreover it could not enter into force
until ratified or aceeded to by all of the seven
claimant nations (five developed and two
developing), by the United States and the
Soviet Union which maintained a basis of
claim (two developed) and by at least seven
additional non-claimant nations of which
three must be developing under Article 62 of
the Final Act).
The withdrawal of support for the con
vention means that it cannot now be adopted

IWC

Forty-second meeting concludes with
moratorium sustained
The 42nd meeting of the International Whaling Commission concluded on Friday 6 July
1990 with the global ban on commercial whaling agreed to in 1982 and due for review in
1990 maintained. For the first time positive action was also taken on the plight of the smaller
ceteacens some of which are sought in place of the larger banned species and others of which
are at risk because they are an incidental by catch of yellow finned Tuna in the Pacific. (The
inclusion of the smaller cetaceaans for species fished in sub-antarctic water.)
The three part meeting of the commis
lowed that by 1990 at the latest, the commis
sion was held over the preceding month with
sion would undertake a comprehensive as
the Scientific Committee meeting for two
sessment of whale stocks and consider
weeks, the Technical Committee meeting
modifying the zero catch limits.
and the Plenary Session being held from 2 to
Three issues have since complicated the
6 July. It was held in Noordwyk, Holland,
agreement. Firstly, the objection procedure
chaired by Mr Irberger of Sweden and opened
provided in the 1946 convention. This al
lowed nations to register their objection to
by the Dutch Minister of Environment.
Participating nations included Australia,
major changes with which they disagreed; if
Brazil, Chile, People's Republic of China,
they failed to withdraw the objection it would
not apply to them: Japan, Iceland and
Denmark, Finland, France, Federal Republic
of Germany, Iceland, India, Ireland, Japan,
Norway have together killed some 13,000
whales since the moratorium was voted into
Republic of Korea, Mexico, Monaco, Neth
effect in 1982.
erlands, New Zealand, Norway, Oman, Peru,
St. Lucia, St. Vincent and the Grenadines,
Secondly since 1985/86 further limited
catches have been sustained on the basis of
Seychelles, South Africa, Spain, Sweden,
research, the whales being taken for scien
Switzerland, Union of Soviet Socialist Re
tific purposes particularly by Japan, Norway
publics, United Kingdom, United State of
Ireland.
America. Observers included representatives
Catch levels for scientific purposes and
of the Canadian Government, CCAMLR,
the objection procedure have provided loop
EEC, IUCN and UNEP. The meeting was
holes to the moratorium and since it came
also observed by representatives of 68 non
into agreement a third problem has arisen in
government organisations.
regard to the management procedures.
Inherent in the moratorium adopted in
Stocks of the various species of whales
1982 were two significant clauses, the first
are assessed by the scientific committee and
set catch limits at zero as from 1985/86.
a management procedure allows the com
Secondly, Clause lOe of the schedule al
mission, on recommedations to set quotas
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on the basis of classified stocks. This proce
dure however has been in abeyance during
the moratorium and the question of a total
ban has, during the last two years, become
more urgent after computer simulations
have demonstrated that it contains major
shortcomings. Under the system some stocks
could have been hunted to extinction. As a
result the procedure is being revised with
scientists from five countries currently work
ing on various models.
In the meantime most non-whaling coun
tries agreed that it is inappropriate to con
sider the question of a resumption of com
mercial whaling until new management
procedures are in place and that the morato
rium should be retained until a three quarters
majority of the Commission agreed that it be
lifted.
On the basis however, of a recommenda
tion from the scientific committee it had been
agreed that the North Atlantic and Southern
Hemisphere Minke whales should be priority
stock for comprehensive assessment in 1990.
Whaling nations took the view that once
the commission had undertaken compre
hensive assessments of a stock it was appro
priate to reclassify it according to the existing

Japan, Iceland and Norway have together
killed some 13,000 whales since the mora
torium was voted into effect in 1982.
Photo: Greenpeace.
procedures and again establish catch limits.
The first important vote at the 1990
meeting therefore followed Iceland's request
for a classification of the stocks of the minke
whale in its region. The scientific committee's
assessment of the North Atlantic stocks (on
which the Norwegian industry is based) had
not included the central Atlantic stock around
Iceland but provided an estimate of 28,000
minkes in the area. If approval had been
given to classify the whales as a sustained
management stock, as Iceland had requested,
acceptance of the old rules would have been
implied. The great majority of the commis
sion rejected the re-establishment of catch
quotas around northern Norway, coastal
Japan and in the Antarctic.
Requests for three scientific permits were
also submitted. The Soviet Union, sought,
but subsequently withdrew, a proposal to kill
30 fin whales and 80 minkes for each of the
next two years. They indicated they would
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resubmit it next year. Japan requested 300
minkes from the Antarctic ocean and Nor
way, five for research into digestive proc
esses. Both, the latter proposals were con
demned by the commission and their govern
ments were urged not to issue permits.
New Zealand's delegation comprising
leader Mr Ian Stewart, (a former IWC Chair
man), Christine Bogle, Ministry of External
Relations and Trade and Mike Donoghue
from the Department of Conservation's
Protected Species Policy Division, sought to
increase the IWC's involvement in protection
of the dolphins, porpoises and small whales
presently dying in record numbers from
hunting, pollution and entanglement in fish
ing nets. Although the 1946 International
Convention for the Regulation of Whaling
and the Schedule to the Convention does not
restrict the competence of the commission to
manage all whales, the question of the smaller
species was limited to cetain studies by the
Small Cetaceans Sub-committee of the Sci
entific Committee. New fishing technology
and the impact of the moratorium making
smaller species more desirable have made
consideration of the stocks of these species
urgent.
The New Zealand delegation advanced
and won approval for its resolution calling
for a report from the Scientific Committee
which would provide expert assessment of
the stocks of those populations which have
been severely reduced, together with appro

priate recommendations. The resolution also
called for the IWC to present the report to the
United Nations' Second World Conference
on Environment and Development to be held
in Brazil in 1992. France was one of the
sponsors of the resolution which was also
supported by a large number of countries
including Brazil and Chile which had previ
ously been opposed to IWC consideration of
small cetaceans. The resolution was eventu
ally passed with 20 votes in favour and none
against.
Next year's meeting of the IWC will be
held in Reykjavik. Scientists hope, by then to
have agreed on revised management proce
dures for consideration by the Commission.
Future quotas for killing whales are unlikely
to be considered until the commission has
given much greater attention to the revised
management procedures.
In the meantime, as part of the Second
International Decade of Cetacean Research
(IDCR) the Japanese government will pro
vide two vessels for a sightings cruise to area
VI of Antarctic (east of the Ross Sea) during
the spring and summer of 1990/91 which
will use Wellington as a base. As in the past,
they will concentrate on the Minke whale but
will record sightings of other species which
contributes to the best existing record of
numbers. The whale stocks selected for
assessment by next year's IWC meeting will
be those Northern Hemisphere species most
likely to be sought by the whaling industry.

Antarctic Heritage Trust (UK)
proposed.
An interim steering committee for the
Antarctic Trust (UK) was established in
Cambridge in June 1990 and will seek
charitable status under UK law. The move
follows the formal creation of the Antarctic
Heritage Trust, (NZ) on 13 April 1987 and
decisions made at two meetings in London
and Cambridge in June with three New
Zealand Trustees.
The objectives of the two organisations
are to further the conservation and preserva

tion of the historic huts, sites and associated
artifacts in the Ross Dependency, and for the
UK Trust, elsewhere in Antarctica. Addition
ally the new organisation will establish a fund
to facilitate the interchange of personnel
associated with the protection, preservation
of sites, artifacts and relics between the two
countries.
Both trusts will share the same patrons
Lord Shackleton, Sir Vivian Fuchs, Sir Paul
Reeves currently Governor General of New
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Zealand and Sir Edmund Hillary, and the
same logo. The New Zealand Board cur
rently comprises the British High Commis
sioner David Moss, the US Ambassador Delia
Newman, the Chairman of the Ross Depend
ency Research Committee Bob Norman, the
Director of New Zealand Historic Places
Trust Geoffrey Whitehead, the Manager of
DSIR Antarctic, Hugh Logan, the Secretary
to the Minister of External Relations and
Trade, Geoffrey Ansell, the Director of
Canterbury Museum who is represented by
Baden Norris and Cas Roper, nominee of the
President of the New Zealand Antarctic
Society. The board is chaired by Richard
McElrea of Christchurch.
The interim chairman is of the UK Trust
is Dr David Drewry, Director of British Ant
arctic Survey and the Secretary Dr David
Wynn-Williams from the same organisation.
Other members of the interim committee
include the New Zealand High Commis
sioner to the UK, Mr Bryce Harland, Dr Peter
Wadhams, Director Scott Polar Research

Institute, Mr AlanTritton, Director of Barclays
Bank, Dr John Heap of the Polar Regions
Section, Foreign and Commonwealth Of
fice, Mr Robert Headland, Scott Polar Re
search Institute and Mr Richard McElrea
from Christchurch, New Zealand. The com
mittee is about to meet in the UK for the first
time with a view to appointing trustees from
a broad spectrum of interested institutions.
Like the New Zealand Trust, the UK
organisation will have charitable status under
the prevailing laws of each nation. In addi
tion, its formation will extend the input and
range of expertise available for work on the
historic sites in Antarctica.
Although both trusts will share the same
objectives the UK organisation will cover
sites beyond the Ross Dependency and will
seek to establish an additional fund to facili
tate the interchange of personnel between
the two countries associated with the protec
tion and preservation of historic sites, arti
facts and relics in Antarctica.

Greenpeace

Two voyages comprise
environmental organisation's
sixth season of activities in Antarctica

MV Gondwana will again be used by the
environmental organisation Greenpeace
undertaking its sixth expedition to Antarctica
this summer. As in previous years the pro
gramme is divided into two legs, the first of
which involves the resupply of the World
Park Base on Ross Island, in McMurdo Sound.
During the second leg the vessel will again
visit the Antarctic Peninsula and King George
Island.
The ship is scheduled to leave Auckland
on December 5 and will call in at Lyttelton,
the port of Christchurch, for two days before
proceeding to McMurdo Sound where, ice
conditions permitting, it should arrive in midJanuary and stay for about ten days. During
this time resupply of the World Park Base will

be undertaken and the four person base team
comprising leader Marc Defoumeaux of the
United States, Ricardo Roura of Argentina
(scientist), Lilian Hansen of Denmark (medi
cal) and Markus Riederer, radio operator
from Switzerland will be replaced. Lilian
Hansen is the first Greenpeace member to
spend two consecutive seasons at the base.
Keith Swenson of the United States will
be base leader for 1991. Aged 39, he has
worked for the Greenpeace Antarctic cam
paign for the last four years and has already
spent a winter at the World Park Base where
he was leader in 1987. A keen climber, scuba
diver and kayaker, he has been involved with
selection of Greenpeace personnel for Ant
arctic service for the last three years.
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The chief scientist will be Dr Sabine
Schmidt of Germany, who will be assisted by
Wojtek Moskal of Poland. It will also be Dr
Schmidt's second winter at the World Park
Base. Her degree, from the University of
Tuebingen, is in geology and paleontology.
Dr Schmidt, who is 33, has coordinated the
environmental sampling of bases visited by
the Greenpeace expeditions and been re
sponsible for developing the Base's scientific
programme involving collaboration with sci
entists around the world. She has initiated
marine scientific projects when the Gond
wana is at sea and like Swensen is a keen
outdoors person.
Wojtek Moskal wintered at the Base in
1987 and has spent two winters alone at
Svalbad in the Arctic where he undertook
polar bear censuses. He is 32 and although
a physical oceanographer by profession, he
has undertaken extensive polar field work in
meteorology, marine biology and oceanog
raphy and is keen skier and climber with good
survival skills.
Pippa Boyd, aged 30, from New Zealand
will be the medical officer. She is a nurse by
profession and has spent two winters already
at McMurdo Station.
The radio operator for 1991 has still to
be appointed.
It is the first time a party of five will be
spending the winter at the base and in prepa
ration a prefabricated addition has been
devised by a Greenpeace carpenter, tempo
rarily assembled and is now on board Gond
wana. The unit, comprises two bedrooms
and will be sited at the end of the existing
sleeping accommodation.
Ame Sorensen from Denmark will be
captain of MV Gondwana during the first leg
of its journey. First mate will be Ken Ballard
of the United Kingdom, second mate will be
Albert Kuiken of the Netherlands and the
third mate is Bob Graham of New Zealand.
Walt Simpson of the United States is radio
operator. The chief engineer will be Michael
Zehnpfennig of Germany with Rob Willighagen of the Netherlands as 2nd Engineer and
Nolan Leverage of New Zealand as 3rd

engineer. The electrician is Jon Pirie, also of
New Zealand. The cook is Jody Lusk of New
Zealand who will be assisted by Andy Bamgartner of Germany. Paul Matthews of New
Zealand is the bosun. There are three deck
hands, Shaun Naylor of the United King
dom, Werner Stachl of New Zealand and Bas
Beentjes of the Netherlands.
The ship will carry two Hughes 500D
helicopters which will be piloted by Dave
Walley of the United Kingdom who will be
assisted by Australian Gary Dukes. Michael
Meloche of Canada will be pilot/engineer.
Expedition coordinator for the first leg is
Vicky Getz of the United States while the
campaign will be managed by fellow Ameri
can Nancy Foote and Naoko Funahashi of
Japan. Simon Reedman of Australia will be
the resupply coordinator and Tim Baker of
the United States will take the photographs.
A film crew and independent journalists have
not yet been confirmed.
Crew and personnel for the second leg of
this season's "campaign" will probably be
announced in December.
Preliminary planning suggests that the
vessel will be in Lyttelton for about four days
at the end of January, exchanging personnel
and replenishing its supplies. From Lyttelton
its next port of call is Ushuaia, the Argentinean
Base and the second is King George Island.
For the whole of March the vessel will cruise
and visit bases along the Antarctic Peninsula
before returning to King George Island. It will
then spend a further ten or 12 days in the
Peninsula area ending the voyage on 22
April with a further visit to Ushuaia and
Buenos Aires.
Gondwana will also visit Deception Is
land.
As in previous years the organisation will
be looking at base overcrowding at various
locations, duplicated scientific research and
logistics, tourism, waste disposal, interac
tions with wildlife and enforcement of Treaty
Recommendations and Codes. During the
voyage, Greenpeace will also monitor as well
any fishing activities including the catching of
krill and fin-fish stocks.
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Books

Antarctica's Future:
Continuity or change

Edited by R.A. Kerr, H.R. Hall and M.G. Haward and published by the Australian
Institute of International Affairs, 1990 ISBN No. 0 7246 2528 3 A$29.00
"Antarctica's Future: Continuity or
change" is a collection of presentations made
at the Australian Institute of International
Affairs Sixteenth Annual Conference held in
Hobart in November 1989. On the one
hand participants included the Hon R.J.L.
Hawke, Prime Minister of Australia; John
Heap, Head of Polar Regions, South Ameri
can Department, Foreign and Common
wealth Office in the UK; Chris Beeby,
Deputy Secretary, Ministry of External Rela
tions and Trade, Wellington, New Zealand;
Richard Woolcott, Secretary, Department of
Foreign Affairs and Trade, Australia and Bill
Bush who heads the same department.
Potentially government oriented contribu
tions, though not always so, also came from
Patrick Quilty of Australian Antarctic Divi
sion and Desiree Edmar, Chief Science
Advisor to the Prime Minister's Department
in Sweden and Tucker Scully, Director of the
Office Oceans and Polar Affairs, Depart
ment of State, USA. Offsetting these con
tributors however were a number of academ
ics and independent observers.
By the editors own admission any confer
ence following so closely on the Paris Antarc
tic Treaty Consultative Meeting held in
October last year at which CRAMRA was a
high priority must inevitably be influenced by
recent developments. This however, need
not be a disadvantage for it provides speakers
like Hawke and Beeby with a useful opportu
nity to present their views, without the
benefits of media interpretation!
The book however contains far more;
there is for example useful comment on
Antarctic Marine Living Resources,
CCAMLR, a personal but valid contribution
provided by D Powell, Executive Secretary,
Commission of the. Lee Kimball, Director,

Antarctic programme, World Resources In
stitute Washington provides an excellent
summary on the Antarctic Conservation
Agenda which neatly complements Lyn
Goldsworthy's World Park Antarctica: An
Environmentalists Vision. Gillian Triggs,
Reader in Law from the Law school at the
University of Melbourne comments on the
prospects of the A Comprehensive Environ
mental Regime for Antarctica, perceiving it
to be a new way forward.
Speakers did not ignore the problems
and challenges facing the treaty system ei
ther with papers tackling the questions of
sovereignty, the role of the United Nations
and demilitarisation.
There is always a danger with a book such
as this; it will date quickly but for the moment
its comes highly recommended for discern
ing readers seeking succint but comprehen
sive coverage of the developments within the
treaty system and the challenges facing it.
Moreover many of the contributors have had
lengthy association with Antarctic affairs as
observers or participants and even as it does
date it will be a useful retrospective of devel
opments during the 1980's.

Exams Completed
November 24 marked the completion of
exam season at New Zealand's Scott Base
and Vanda Station. In all 10 people sat 22
papers in subjects ranging from bread and
cake baking to coastal geomorphology.
Most exams however, were in geography
or business subjects.
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Forthcoming reviews:

"Shackleton's Lieutenant"

Shackleton's Lieutenant, the Nimrod
Diary of A.L.A. Mackinstoh, British Antarc
tic Expedition 1907-09 was successfully
launched in the UK on July 11 by Dr Peter
Wadhams, Director of the Scott Polar Re
search Institute at the University of Cam
bridge. Among the guests at the function
were Mackintosh's two daughters Mrs Pamela
Venning, (second from left), Mrs Elizabeth
Dowler (right) with Mrs Anne Phillips, his
grand-daughter holding a copy of the book.
On the left is Mr Robert Headland, archivist
at Scott Polar Research.
In the course of his address Dr Wadhams
said "It is not often that a major new work of
scholarship on the Heroic Era of Antarctic

exploration and research are revealed to the
world, because so many of the diaries and
journals of the explorers of that era have
already been published, but one which has
not is that of Aeneas MacKintosh." He
involved in both of Shackleton's expeditions.
Other speakers at the function included Mrs
Phillips, and Messrs Headland and McElrea.
The book, which was edited by Stanley
Newman of Christchurch and will be re
viewed in the next issue of "Antarctic," and
is being direct marketed in UK, United States
and from New Zealand by Polar Publications
Ltd, an Auckland based company. Their
address is P.O. Box 36093, Northcote,
Auckland.
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Conferences 1991
The Biological Investigations of Marine
Antarctic Systems and Stocks (BIOMASS)
programme started in 1976 as the first and
largest international co-operative biological
study in the Southern Ocean and was organ
ised by a group of specialists under the
Scientific Committee on Antarctic Research
(SCAR) and the Scientific Committee on
Oceanic Research (SCOR). Under the BIO
MASS programme three multi-ship field
studies (First International BIOMASS Experi
ment (FIBEX) and Second International
BIOMASS Experiment (SIBEXI and II) were
carried out as well as intensive joint work on
the data obtained by eleven participating
countries: Argentina, Australia, Chile, Fed
eral Republic of Germany, France, Japan,
Poland, South Africa, United Kingdom, USA
and USSR.
Launched in order to gain a deeper
understanding of the structure and dynamics
of the marine Antarctic biological systems
and stocks, BIOMASS has provided a basis
for the future management of potential living
resources. In 1991, it comes to an end.
The termination of the programme will
be marked by a multidisciplinary workshop
on the Antarctic marine systems and stocks
with special reference to the Antarctic Penin
sula region and the Indian sector of the
Southern Ocean. The results of the pro
gramme will be summarised and critically
reviewed in the BIOMASS Colloqium 1991,
scheduled for September and which aims at
looking into the future of relevant Antarctic
marine research taking into account the
unique aspects of these regions as well as
their importance for global ocean systems.
The Colloquium is open to scientists engaged
in Antarctic marine biology and related fields
and is co-sponsored by SCAR, SCOR and
the Alfred Wegener-Institutfur Polar-und
Meeresforschung (AWI), Columbusstrase Da2850 Bremerhaven, Federal Republic of
Germany. Dr Sigrid Schiel is the convenor.

continents, the pollution of the globe and
changes in world climate. Antarctica is now
emerging as an important key in the under
standing of global and environmental con
cerns.
Antarctic Science - global concerns is a
conference planned for 23-27 September
1990 which aims to explain both the value of
current Antarctic research helping to solve
problems of world-wide concern, and to
determine the priorities for the future. Or
ganised by SCAR it will be held in Bremen
and present in English, a complete range of
present scientific activities. Such research
covers studies on the origin of the southern
continents, Antarctic sea ice, and its role in
world climate; the ozone hole, and its conse
quence for living systems; patterns of past
climates as seen in ice and sediment cores;
life in the extreme environments of the con
tinent and its seas. Global concerns are being
addressed by research on the stablility of the
Antarctic ice sheet and world sea level, global
climate models and Antarctica; krill as a
potential fishery resource, the Southern
Ocean and the "Greenhouse effect", Antarc
tica as an analogue for space research.
The concenor is Dr G. Hempel, Antarc
tic Science - Global Concerns, AlfredWegener-Institut, P.O. Box 120161, D2850
Bremerhaven/Germany.

1991 Byrd Fellowship
Program

Established by a major gift from the Byrd
Foundation in memory of Rear Admiral
Richard Evelyn Bryd and his wife Maie Ames
Byrd, the purpose of the program is to
provide Fellowships to men and women with
superior academic backgounds who are
pursuing advanced research on Arctic and
Antarctic problems. Post-doctoral Fellows
will have received the Ph.D. degree within
five years of selection and except for fieldwork
or other research activities requiring absense
from campus they are expected to be in
residence at the Ohio State University during
the tenure of the fellowship.

Golbal Science
For 35 years Antarctica's unique fea
tures have provided scientists with specail
opportunites to investigate the origin of the
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Back Issues "Antarctic

The Society is offering volume sets of its informative bulletin Antarctic to
members at a special permanent discount price.
Black and white issues - Volumes (sets of 12) 1 -10 including a few out of
print early issues which have been duplicated: NZ$47
($54 if purchased as individual issues at $4.50 each)
Plus postage per volume of $3.00
C o l o u r i s s u e s Vo l u m e s 11 o n w a r d s N Z $ 6 5
($78 if purhcased as individual issues at $6.50 each)
Plus postage per volume of $3.00

1990 Christmas special
For volume lots of Antarctic
Valid for six months only. Orders with payment must reach the Back and
Missing Issues Officer before 31 March 1991.
Black and white issues Vol. 1-10 special reduction $35 (per volume)
Colour issues Vol. 11 onwards special reduction $53 (per volume)
Plus
postage
per
volume
$3
TAKE ADVANTAGE OF THIS SPECIAL OFFER TO BUILD UP YOUR ANTARCTIC LIBRARY
I would like to order the following volume (s) at the discount/Christmas special
price
I enclose payment of, including postage
Name

Address

Send to: Back and Missing Issues Officer, New Zealand Antarctic Society, P.O. Box 1223,
Christchurch, New Zealand.
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The New Zealand
Antarctic Society Inc.,
The New Zealand Antarctic Society was formed
in 1933. It comprises New Zealanders and
overseas friends, many of whom have seen
Antarctic for themselves and all of whom are
vitally interested in some phase of Antarctic
exploration, development or research.
The annual subscription is NZ$35.00. This
entitles members to:
• Antarctic, published quarterly in the autumn,
winter, spring and summer. It is unique in
Antarctic literature as it is the only periodical
which provides regular and up to date news of
the activities of all nations at work in the
Antarctic and sub-Antarctic. It has a worldwide
circulation. (Airmail postage is extra for over
seas members.)
• Newsletters for New Zealand members and
an annual newsletter for overseas members.
Regular meetings are held by the Auckland,
Wellington, Canterbury and Otago branches.
Subscriptions are:
• N.Z. $35.00 in New Zealand
• N.Z. $43.00 in Australia and South Pacific*
• N.Z. $48.00 in North America and Asia*
• N.Z. $52.00 in South America, Africa,
• Europe and the Middle East*
• Includes airmail postage overseas.
You are invited to join:
North Island residents should write to the:
Branch Secretary
Auckland Branch,
New Zealand Antarctic Society,
P.O. Box 8585,
AUCKLAND, 1035
or:
Branch Secretary.
Wellington Branch,
New Zealand Antarctic Society,
P.O. Box 2110,
WELLINGTON, 6000

South Island residents should write to the:
Branch Secretary!
Canterbury Branch,
New Zealand Antarctic Society,
P.O. Box 404,
CHRISTCHURCH, 8000
or:
Branch Secretary
Otago Branch,
New Zealand Antarctic Society,
P.O. Box 7083,
Mornington,
DUNEDIN, 9030
Overseas residents should write to the:
New Zealand Secretary.
New Zealand Antarctic Society,
P.O. Box 1223,
CHRISTCHURCH, 8000
Bulletin only membership is available to libraries and
other institutions at NZ$30.00 for organisations in New
Zealand; NZ$37.00 to those in Australia and the South
Pacific; NZ$41.00 in North America and Asia and
NZ$44.00 in South America. Europe, Africa and the
Middle East. (These prices include airmail postage.)
Student membership: NZ$26.00 plus postage for over
seas members.

Advertising rates

Full colour (outside back page only)
Whole page (b & w only)
Half page (b & w only)
Quarter page (b & w only)

$400
$200
$100
$35

The rates are negotiable for regular placement.
Deadlines: The first of December. March. June and
September.
Enquiries to the Treasurer. New Zealand Antarctic Soci
ety. P.O. Box 1223. Christchurch. New Zealand.
Fliers and other advertising material can be inserted at a
cost of $ 150 per issue plus and additional postage incurred
through any such insertions. Enquiries should be made to
the editor whose address, telephone and fax numbers
appear in the front of this issue.

British Airways are proud
to sponsor
the Antarctic Heritage Trust

British Airways
The worlds favourite airline..

