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NZARP

Ozone studies mark start
of new season
Regular flights taking the 200 scientists base and field support staff south for the
1988/89 New Zealand Antarctic Research programme are due to begin in early
October. This 48 projects including scientific and survey work will be undertaken
mostly in and around Ross Island, McMurdo Sound and the Dry Valleys.
Ozone measurements are continuing and have been intensified by scientists who
flew south on Winfly. Vegetation studies will be undertaken at Terra Nova Bay to
assess environmental impact on which another project involving visits to a number
of sites on Ross Island and in McMurdo Sound will also focus. Fish, sponges, Adelie
penguins and skuas will also be subject to various studies.
Ten divisions of DSIR will be involved in
22 different events, while other government
departments included in the programme are
the New Zealand Meteorological Service
(NZMS), the Department of Survey and Land
Information (DOSLI), the Department of
Conservation (DOC) and the Telecom
Corporation of New Zealand. Television New
Zealand, the Department of Defence and the
Antarctic Heritage Trust will also be involved
in the programme as well as scientists from
five different universities and the Canterbury
Museum.

been hampered by cloud. Programmes
scheduled to have been carried out on board
an RNZAF P3 Orion flight to the South Pole
have been deferred as the flight has been
postponed or cancelled.
Hoping to take advantage of spring
conditions to measure ozone levels from Ross
Island has been Sylvia Nichol of the New
Zealand Meteorological Service, who flew
south on Winfly in late August.
Last season Sylvia Nichol and Dr Tom
Clarkson, also of NZMS, installed a Dobson
spectrophotometer at Arrival Heights
(Antarctic Vol 11. No 6 pages 234-237) in
the hope of obtaining winter readings and in
readiness for spring when up to a 50 percent
depletion in ozone levels in the stratosphere
has been observed since 1970. Measurements
were made from the end of last January to
mid-February when the sun became too low
in the sky. Because of snow and cloudy
conditions during the winter readings could
only be made during the full moon in May.
This data should be supplemented with further
measurements which she and Dave Barrett,
a Scott Base technician, hoped to make
during the full moon of August 27 and
subsequently throughout September. A new
technician will be trained before her return to
New Zealand at the end of October.

Logistic support will be provided under the
New Zealand/US agreement and
supplemented by RNZAF "Ice-cube" flights
while DSIR's Antarctic Division is responsible
for the detailed implementation of the
programme formulated by the Ross
Dependency Research Committee.
The major projects this season reflect
increased concentration on ozone studies,
more diverse biological and zoological work,
greater geophysical input with only three
specifically geological projects. Most of the
routine work will be continued.

Ozone measurements
Scientists measuring seasonal and
geographical distribution of trace gasses
relevant to Antarctic ozone depletion have
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Fish

Also at Scott Base since Winfly has been
Brian McNamara from the Physics and
Engineering Laboratory's station at Lauder
near Omakau in central Otago. He is involved
in a combined project with scientists from
the University of Denver who are operating
infrared equipment from Arrival Heights
designed to measure nitric acid
and hydrochloric acid in the stratospheric
column.

Biological adaptation of fishes to low
temperatures will be studied again by scientists
from the Zoological Department of the
University of Auckland. This year the team
to be led by Professor Rufus Wells will
comprise Dr John Macdonald and three
graduate students Heather McNeil, Nicholas
Ling and Andreas Rieckenback.
Working initially from the fish hut 1500
metres south of Scott Base the team will focus
on the viscosity of fish body fluids at sub-zero
temperatures, buoyancy control of fishes in
cold water and the control of heart beats of
fish living at -1.8 deg C.

Remote sensing spectrophotometers
installed at Arrival Heights in 1982 and
subsequently upgraded will be checked and
operated again throughout the coming year.
Two further systems from Lauder are also in
operation at Pole Station through a group
associated with the National Oceanic and
Atmospheric Administration Laboratories
known as Global Monitoring for Climatic
Change and at Halley Bay, through the British
Antarctic Survey. Assistance will be given this
year to scientists from the University of
Wyoming who are planning to launch
balloon-born ozone and aerosol sondes during
the early spring.

The team is due to return to Christchurch
after six or eight weeks on the ice but
Professor Wells and Dr Montgomery may
return for a second trip later in the season to
carry out further work at Cape Royds, Lake
Fryxell and Terra Nova Bay before returning
to Christchurch in mid-January.
Working from Scott Base four scientists
from the Department of Biological Sciences
at the University of Waikato will continue
studies of the structure and function of
photoreceptors in fish in extreme cold and
brightness. The project leader is Dr Benno
Meyer-Rochow who will be accompanied by
John Ingram, and Professors Masataka Obika
from Keio University, Yokohama and
Yikitoma Morita from Hamamatsu Medical
University, Hamamatsu in Japan.
Other aspects of the project include
investigation of physical and chemical
properties of chromotophores of Antarctic
fishes, ultra structural organisation and
function of the pineal organ of the
brain of P. Borchgrevinki and preliminary
research into the mechanical properties of
crustaceans and fish muscle under different
temperatures.

Vegetation
Establishing factors which influence patterns
of vegetation, and distribution of species is
part of the work being undertaken in the Terra
Nova Bay area by Drs Colin Meurk and David
Given of Botany Division in Christchurch and
Dr Martin Foggo of the Central Institute of
Technology in Trentham near Wellington.
Known vegetation includes lichens, mosses,
liverworts and algae. They will be mapped,
their communities systematically sampled,
and micro-environmental influences
recorded.
Quadrants are to be established from which
the impact of human activity and other
environmental changes can be monitored.
Earlier mapping and monitoring of plots
established at Edmonston Point in 1984 will
be extended and the vegetation changes in
the thermal area of Mt Melbourne will be
recorded and the heat flux measured. The
work, being undertaken with logistics support
from the Italians, will be carried out in January
when snow melt is greatest.

Seaweeds
Few quantitative investigations have been
undertaken on the growth of seaweeds in the
extreme Antarctic environment. A series of
experiments will be undertaken to investigate
rates of photosynthesis and respiration in
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several species of seaweeds under a range of
light and temperature conditions. The team
from the Botany Department at the University
of Otago, led by Dr Murray Brown and
including Kath Miller, Johnathon Keogh and
Bronwyn Gillanders, will also attempt to
estimate the standing crop of various
species as well as their growth rates at varying
depths.

appear to use one of two strategies to tolerate
extreme cold. Some arthropods are either
freezing tolerant and can survive extracellular
ice formation or they are freezing susceptible
but avoid freezing by supercooling.
In a project designed to cast some light on
the problem Dr David Wharton and Ian
Brown of the Zoology Department, University
of Otago, will work from Scott Base from
November to February with visits to Cape
Royds, Cape Bird and Vanda Station to
collect samples.

Supported by the Antarctic Division diving
supervisor the team will make a series of dives
under the sea ice at Cape Evans during
October and November to make the
observations and to collect samples.
Both laboratory and on-site investigations
will be carried out to test whether seaweeds
show physiological or chemical adaptation to
the extreme Antarctic environment. The
results will be compared to other work
being undertaken around the New Zealand
coast.

Using a cold microscope stage in the Scott
Base Laboratory the freezing responses and
supercooling points of nematodes will be
determined during cooling from 0 degrees C
to -50 degrees C. Cultures will be grown and
returned to New Zealand for further
physiological and biochemical studies as part
of a wider programme to compare the coldtolerance mechanisms of nematodes from a
variety of habitats.

Natural history

Bird work

Last season a team from the Natural History
Unit, Television New Zealand, in Dunedin
began filming a 50 minute documentary of
bottom life and Weddell seals for the Wild
South series during 20 dives at Cape
Armitage, Cape Bird and Turtle Rock. This
year the team again comprising Neil
Harraway, Andrew Penniket, Paul Donovan
and Ian Masterton will be joined by Neville
Payton and Paul Elliott. They will be filming
the work of the sponge scientists at Cape
Armitage and returning to Turtle Rock to
obtain more footage of the Weddell seals
under water. The two new members of the
team will assist in the operation of a remotely
controlled camera vehicle, which can stay
submerged for hours at a time, to film further
sequences of Weddell seals. The vehicle can
also dive to 300 metres from where it is hoped
that footage of previously unfilmed Antarctic
cod can be obtained.

Dr Peter Wilson, Rowley Taylor and Bruce
Thomas from the Ecology Division of DSIR
in Nelson will again use an RNZAF C130
Hercules to locate and photograph Adelie
penguin rookeries in the Ross Sea area. The
data will be verified by a ground truth count
at Cape Royds.
From this information, now accumulated
over eight seasons, it is known that the Adelie
penguin population has consistently increased
in the Ross Sea area during the last five years.
The data is helping scientists determine the
pattern and fluctuation of penguin
populations. By relating these changes to
weather data and spring sea and ice
conditions they can ascertain the effects of
physical environmental changes in penguin
numbers. Such baseline data on Adelies may
also be used to monitor large scale krill
abundance brought about by over-fishing and
other human activities.
For four seasons different aspects of Adelies
nesting at Cape Bird have been observed by
scientists from Otago University. Returning
breeders settle on or near former nests but

Nematode worms
Although little work has been done on the
cold tolerance of nematode worms they
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young breeders must find an appropriate
place and be allowed by adult birds to retain
it. From two seasons' observations of the
behaviour of nest site selection it is now
known that adults do not alter their foraging
trip times because of cues from the eggs, nor
do they nest longer if they lay a third egg and
fast for several extra days. This season Dr

Gary Miller, formerly of the University of New
Mexico assisted by Gordon Court will
complete their observations of nest site
selection.
Factors affecting nest relief, monitoring of
foraging trips and reproductive success of
Adelies will also be observed. Much of this
work will be in conjunction with Dr Lloyd
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Davis and Dave Hutchinson from the
University of Otago. From earlier observations
it has been confirmed that Adelie penguins
share incubation duties with one member of
the pair remaining on the nest while the other
is feeding at sea. The first foraging trip taken
by each bird is estimated to last about two
weeks and birds that have strayed away too
long are a major cause of breeding failure.
Radio tracking has shown that during
foraging trips penguins are travelling over 100
kilometres from the rookery, a distance which
has exceeded the limits of the previously used
radio transmitters.

parent chick recognition and the paternity of
chicks.

Geological studies
Previous geological studies have suggested
that the Ross Sea Region was bordered to the
north by a major plate boundary along which
there were active volcanoes between 180 to
400 million years ago during deposition of the
Beacon Supergroup strata.
The first stage of a three year project from
which scientists propose to develop a model
for the changing geology of the Ross Sea
Region will begin this season. Working in the
Darwin Mountains, Convoy Range-Allan Hills
area Ken Woolfe, Dr Peter Barrett and John
H e n a r e f r o m Vi c t o r i a U n i v e r s i t y,
accompanied by Grant Gillespie of Antarctic
Division will be in the field for about three
months. They will be studying the
sedimentary strata which previous work has
indicated are more typical of a continental
interior than those associated with a
continental margin. Samples will be collected
for subsequent petrographic and geochemical
analysis.

This season the movements will be
monitored by satellite. The small American
transmitters, which are specially designed to
withstand pressures of diving and cold
temperatures, will be attached to the backs of
selected birds. Their foraging activities will be
monitored from late October to midDecember using the Argos satellite system.

Skua reproduction
Members of the team at Cape Bird will also
be monitoring the reproductive success of the
South Polar Skuas to establish the causes of
chick mortality.

Burrows and trackways
A detailed study of the burrows and
trackways left by animals during the
sedimentation of the otherwise unfossiliferous
lower Beacon Supergroup will be made this
season. Margaret Bradshaw of Canterbury
Museum will be accompanied by Fraka
Harmsen a New Zealander working at the
University of California, and Martin Kirkbride
from the University of Canterbury and assisted
in the field by Ray Waters of Antarctic
Division.
Information from the sediments and the
fossils will be used to determine whether the
environment in which the sediments were
deposited about 400 million years ago was
marine, non-marine or a combination of the
two. For five and half weeks during November
to mid-December the team will be working in
the Darwin Mountains-Brown Hills region and
their results compared with trace fossil
assemblages previously studied in the Dry
Valleys and overseas.

A team from the University of Auckland will
be seeking genetic information on three
aspects of Antarctic ornithology. Professor
Euan Young will lead the group which
comprises Richard Bellamy, Conni Bergman
and Peter Stevens. Using information already
available from recoveries of banded birds they
will compare populations of skuas and of
penguins at Capes Royds, Bird and Crozier
to establish movement occuring between the
colonies.
Skuas have a world wide distribution but
are difficult to classify and arrange into species
and population groups. As yet there is no
concensus among scientists on methods of
achieving this and so the group will gather
genetic information which will help establish
a systematic process.
Use will also be made of the availability for
birds of new progeny testing techniques based
on genetic/molecular biology to investigate
322
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For two subsequent weeks the team, by
then comprising Margaret Bradshaw, Ray
Waters, John Long of the University of
Tasmania and Eric Saxby of Antarctic
Division, will collect fossil fish remains from
Mt Fleming, Mt Crean and the Skelton Neve.
Such remains, which are well preserved,
among the younger Devonian rocks of the
Atzec formation, will contribute to studies of
the evolution of early fishes.

Valley covering previously unmapped areas
in the western Kukri Hills and central-southern
Asgard Range going as far north as Vanda
Station. The party will be in the field for six
weeks in November and early December.

Surveying
The third and final stage of providing an
extensive survey control network over the
Ross Island, McMurdo Sound, Dry Valleys
region will be completed this season. It is a
joint project between the Department of
Survey and Land Information which will
provide six surveyors, Vince Belgrave
(Wellington), Phil Winters (Gisborne), Gerry
Simonsen (Wellington), Garth Falloon
(Rotorua), Rex Cunningham (Christchurch)
and Lindsay Skinner (Nelson) and the US
Geological Survey which is sending Tim
Hannon and Philip Ibarra.

The ongoing geological investigation of the
basement rocks of Southern Victoria Land by
scientists from Otago University will be
undertaken by Dr Dave Craw, Rachel
Wallcott and Tania Aslund. They will be
assisted by Paul Gar lick of Antarctic Division.
Earlier work has highlighted the complex
structural and metamorphic interrelationships
between the deeply buried sedimentary rocks
and granite melts in the Dry Valley region.
Working in the Mt Dromedary and Renagar
Glacier areas this season the team will confirm
and extend this work by investigating these
relationships in an area of more complex
geology. Some structural unravelling of the
geological history of the metasedimentary
rocks will also be attempted.

Using directions measured by theodolite
and distances measured by laser instruments
the aim has been to establish a network of
permanent trig stations. These will provide
accurate points capable of supporting all
precise scientific positioning needs and will
enable the integration of all historic surveys
into a single uniform reference system which
should facilitate support for future scientific
events. A uniform spatial reference system for
supporting future land information needs and
a data set suitable for the long term analysis
of Antarctic earth deformation will also be
provided.
This season's activities will focus on the dry
valleys extending from the MacKay Glacier in
the North to the Ferrar Glacier in the South
and from the coast to the Polar Plateau.
Previous years work concentrated on Ross
Island and the McMurdo Sound across to the
dry valleys.

Mapping
Further geological mapping will be
undertaken by a team from the New Zealand
Geological Survey led by Dr Ian Turnbull and
comprising Jane Forsyth (both of Dunedin)
and Rod Sewell from Christchurch. They will
be assisted by Andrew Allibone from Antarctic
Division.
The objective is to assemble and summarise
existing geological work and to undertake new
mapping in areas not previously visited. The
information will be presented as part of the
NZGS 1.50,000 mapping programme which
has so far covered four sheets, one of which
was published earlier this year and three of
which are under preparation. Included on the
maps are rock types from basement granites
and metasediments. Beacon Supergroup
sediments, McMurdo volcanics and younger
surficial deposits.

Seismic reflection
Seismic reflection work begun three
seasons ago will be continued as a joint project
between scientists from DSIR's Geophysics
Division and Stamford University in
California. The objective is to investigate the
bending or flexure of the earth's crust or
lithosphere caused by the weight of the young

This year the team will operate in the Taylor
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volcanic rocks comprising the Ross
Archipelago (Ross Island, White Island, Black
Island and Mts Morning and Discovery). This
year's team comprises Dr Tim Stern, Ian
Paintin and Tony Hefford from Geophysics
Division and Bruce Boudin, C. McGinnis Jnr
and Dr Uri ten Brink from California.
Travelling along a line 50km south east of
Ross Island they will drill 15 metre deep holes
every 200 metres and release small charges
from which waves will be recorded on a 24
channel seismograph.

Mt Erebus
Last season, the International Mount
Erebus Eruption Mechanism team comprised
Dr Ray Dibble (leader), Susan Ellis (senior
scholar) and Terry Ball, a geophysics
technician, all of Victoria University. They
used a combination of television, seismic and
infrasonic telemetry to Scott Base and infrared
thermometry at the crater rim to study the
eruptions occuring on Mt Erebus. The
television transmitter, installed during the
previous season, began transmitting
automatically in September as the sun
recharged its batteries. The picture of the lava
lake appeared to be obscured by snow and
ice but the window of the protective housing
had been corroded by the volcanic gas. Once
replaced by an electrically heated window
videotaping resumed to reveal many
eruptions in which spheroidal bubbles of lava
of about 10 metres in diameter domed up
from the lava lake, punctured at the top and
deflated without ejecting many bombs. The
eruptions were related to the seismic telemetry
recordings, the equipment for which was
restored to full operation by Professor John
Schlue of New Mexico Institute of Mining and
Technology.
Returning from the ice Ray Dibble flew to
Japan to digitise the 1986/87 Erebus
Seismographs at the Sakurajima Volcano
Observatory. Results revealed that similar
television eruptions produced similar seismic
waveforms at any given station with cross
correlation coefficients exceeding 0.8.
Computer programmes have since been
written to compare and classify similar
earthquakes automatically.

This season the team, which is to be joined
by Professor Katsu Haminuma from NIPR
who will be working from Scott Base, will be
led by Dr Ray Dibble and comprises Kevin
MacKay, an honours student also from
Victoria University and a field assistant. They
will be on Erebus about the same time as Dr
Phil Kyle's team from NMINT whose cospec
measurements of S02 in the plume
compliment IMEEMS.
This season digital recordings of the Erebus
seismic telemetry net will be made in real time,
using New Zealand equipment. By stacking
the waveforms of earthquake families,
improved onsets and focal positions of families
will be obtained and the velocity structure can

Television camera on rim of Erebus crater.
Photo: Ray Dibble.
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be determined more reliably. By subtracting
the stacked waveform from the individual
waveforms, differences in the types and
locations of individual events within a family
can be studied. The continued existence of
a family indicates stable repetitive activity, as
in a series of explosions, from the same vent.
Births and deaths of families indicate changing
conditions and may prove important in both
eruption mechanism and prediction.

changes in direction and duration which
appeared to be related to the tidal cycle.
This season Alex Pyne and Tom Perrett
from Victoria will deploy a current meter and
sediment trap for two months to test whether
the currents are tidally generated large-scale
eddies or the result of tidal pumping from
under the glacier tongue. A tide guage will
also be established at Cape Roberts, 20km
from the mooring site to collect data to
correlate the current meter results.
The first stage of a three year programme
to monitor the hydrological, glaciological and
sediment transport processes in the upper
Miers Valley will begin this season.
Led by Dr Jack McConchie the team will
comprise David Winchester, Philip Dawson
and Gary Wilson of Victoria University. They
are scheduled to spend 10 weeks in Antarctica
between November and February.
Information required to study and quantify
the mass balance of the glacier-river-lake
system will be collected and the nature of the
aeolian and fluvial sediment transported in the
valley will be analysed to determine the
characteristics of the processes operating as
well as how they vary in space, through time
and with temperature.

Mercury in snow
Measurements of mercury in snow begun
last season will be continued by a team from
the Chemistry Division, DSIR in Wellington
comprising Dr Douglas Sheppard and John
Patterson who will be joined by Kay McAdam
from Waikato University and an Antarctic
Division field assistant Spence Pomeroy from
Golden Bay.
Analysis of levels of mercury in Antarctic
snow on the Ross Ice Shelf were very much
lower than expected and indicated that
previous studies had over estimated the
amount of mercury. This season the
measurements will be continued at a remote
location near Mt Fleming away from any
possible contamination by rocks, human or
marine activity.
During their three weeks on the plateau the
team will use field versions of the photoacoustic analyser developed by John
Patterson to collect and analyse samples to
determine the effect that industrialisation has
had on the mercury content in the
atmosphere. The results will provide an
indicator of industrial global pollution and tie
in with other work on atmospheric mercury
in New Zealand forming part of a worldwide
study of global mercury cycles.

Iceberg monitoring
Iceberg monitoring in the Western Ross Sea
will continue. In early December, Dr Harry
Keys accompanied by another scientist from
the Department of Conservation, will take
oblique photographs of icebergs in the fast ice
along the Ross Sea coast of Victoria Land
from an RNZAF C130 Hercules aircraft.
Where possible photographs will also be
obtained of bergs in the pack-ice zone
between Ross, Beaufort and Franklin Islands,
Drygalski Ice Tongue and north towards Cape
Adare.
The information derived from this project
helps scientists monitor the distribution of
icebergs in known locations and elsewhere in
the fast ice along the Victoria Land coast.
They hope also to be able to assess the
significance of the large increase in the
number of icebergs found north of the
Drygalski Ice Tongue in December of 1987.
Monitoring the number and distribution

Sediment studies

Previous work carried out by scientists from
Victoria University in Wellington and Rice
University, Texas has suggested that the
bottom-currents in Granite Harbour could
explain the extensive mud-deposits in the
basins of the western Ross Sea. Last season
a team from Victoria University deployed a
current meter near the Mackay Glacier
Tongue for a few hours. It recorded low
velocity flows which exhibited progressive
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of the icebergs in the pack ice zone,
particularly across the main iceberg drift paths
and up-current of McMurdo Sound will be
continued and if possible the berg types and
concentration compared with the fast ice
zone.

in the thermal structure and records the
results. From this Lewthwaite and project
leader Dr Ian McKendry, also from NZMS,
who will be in the area for one month, hope
to establish a vertical profile of the local winds
and find out why they occur. The information
from the acoustic sounder will be enhanced
by data collected from pilot balloons, which
will be double tracked by theodolite, minisondes and anenometers.

The results obtained this year will again be
compared with previous years' photography
to help identify sources, movements or other
characteristics.
Monitoring of the flow of the Onyx River,
Lake Vanda and the fluctuations of the glacier
terminii in the Wright Valley will be continued
by Martin Doyle of the Water Resources
Survey in Wellington. The programme, which
began in 1969/70, has provided much data
on the hydrological and glaciological
processes and the relationships between the
two and climate. It will be extended this
season into the Victoria Valley where a flow
monitor will be installed between the Victoria
Upper Glacier and Lake Vida and another in
the Garwood Valley of the Koettlitz Glacier
area where Martin Doyle will also assist a
Victoria University team with a hydrological
installation in the Miers Valley.

Regular programmes
Regular programmes will be continued.
They include the operation of the World Wide
Seismic Sounding network station (WWSS)
at Scott Base and of the Dry Valley Seismic
System (DVSP) on behalf of the US
Geological Survey, Albuquerque, USA. This
involves the recording of seismic events at a
quiet site 4km east of Vanda Station and radio
telemetric transmission of data via the Mt
Newall/Crater Hill stations to recorders at
Scott Base.
Continuous recording of the strength and
direction of the earth's magnetic field at Scott
Base along with radiowave sounding of the
polar cap ionosphere and the investigation of
the normal and disturbed ionospheric D
region in Antarctica will be continued. These
projects will be conducted as usual by Scott
Base technicians who will also be involved
with the all-sky camera auroral photography.
The aluminium plates set up in racks at Scott
Base and Arrival Heights will also be returned
briefly to New Zealand for their annual
corrosion measurements.

Meteorological observations
The daily climatic recordings of wind,
temperature, pressure and direct, global and
diffuse solar radiation, begun in 1957, will be
continued by a Scott Base science technician.
The programme of three hourly synoptic
observations made in the Wright Valley is
likely to be discontinued and detailed
observations made instead, of local wind
circulation.

Monitoring of the Erebus Ice tongue
continues. It is reported to be considerably
longer than on the previous occasions when
it broke off. This season Dr Tim Haskell and
Dave Stevens of the Division of Information
Technology, DSIR, Wellington will carry out
routine maintenance on the hut and other
equipment. Battery failure has meant that
monitoring stopped for a time during the
winter.

Surface observations have revealed
localised winds, similar to the sea breezes of
the mid-latitudes, occuring in the dry valleys
which are largely devoid of snow and ice and
where there is considerable heat at mid-day
in the summer months. Working in the Wright
Valley during this season Errol Lewthwaite,
a technician from the New Zealand
Meteorological Service, will install an acoustic
sounder. Similar to a satellite dish, but
surrounded by two and a half metre high
protective shields, it emits vertical pulses every
few sounds which bounce off discontinuities

VIP, media and youth group visits will take
place as usual and foreign scientists will again
be working alongside members of the New
Zealand programme.
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Bob Thomson hands over to Hugh Logan
Responsibility for the management and co
ordination of New Zealand activities in
Antarctica passed to new hands recently.
After 23 years as superintendent and then
director of the Antarctic Division of the
Department of Scientific and Industrial
Research Mr R. B. Thomson has retired. His
successor is Mr Hugh Logan, deputy-director,
Ministry of Civil Defence, who was an
advisory officer with the division from
mid-1982 to early 1986.
Bob Thomson, whose sub-Antarctic and
Antarctic experience goes back 30 years, will
continue to work for the Antarctic Division on
contract. He is New Zealand's delegate to the
Scientific Committee on Antarctic Research
(SCAR) and has been a New Zealand
representative at consultative meetings of the
Antarctic Treaty nations for more than 15
years.
Mr Logan has been appointed manager of
the Antarctic Division and will be the
chief operational executive for NZARP. His
interest in Antarctica began when he was a
student at the University of Canterbury where
he gained an M.A. with first-class honours in
history. His thesis, entitled "Cold
Commitment", dealt with the development of

New Zealand's territorial role in Antarctica
from 1920 to 1960.
In the 1979-80 season Mr Logan went
south as a field leader of the Antarctic
Division's snowcraft and survival training team
at Scott Base. He is an experienced
mountaineer who has climbed extensively in
the Southern Alps and in the Andes, and is
currently president of th New Zealand Alpine
Club.
When the Air New Zealand DC 10 crashed
on Mt Erebus on November 28 Mr Logan and
two other mountaineers in the team, Messrs
Daryll Thomson and Keith Woodford, landed
at the crash site by helicopter on November
29 in hazardous conditions to search for
survivors. Then he took part in the recovery
operation. In the 1981 Queen's Birthday
Honours he received the Queen's Service
Medal for his work on Erebus.
Mr Logan joined the Antarctic Division as
permanent staff member in July, 1982. He
went to the DSIR head office early in January,
1986 and in 1987 joined the Ministry of Civil
Defence.
Mr Thomson first went south of New
Zealand in 1958-59 when he spent a year on
Campbell Island as senior ionospheric

Bob Thomson

Hugh Logan
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observer at the weather station. During 1960
he was scientific leader at the US/NZ Hallett
Station, being responsible for all the work
done by both American and New Zealand
scientists. From November, 1960 to February,
1961 he was at Scott Base as public relations
officer and postmaster.
When he returned he went to Melbourne
and joined the staff of Australian National
Antarctic Research Expeditions (ANARE) as
stores and logistics officer. He was selected
as officer-in-charge of the Australian Antarctic
station, Wilkes, (now Casey) for 1962.
After the winter Mr Thomson led a tractor
team on a notable scientific traverse of
1448km across the Polar Plateau to the Soviet
station, Vostok, then unoccupied. With Soviet
permission the ANARE team occupied the
station for six days in a temperature of minus
56.7 deg. Celsius and arrived back at Wilkes
on January 14, 1963, after 120 days in the
field. Mr Thomson was awarded the O.B.E.
in recognition of his "outstanding contributions
to Australian Antarctic research".
Mr Thomson came back to New Zealand,
wrote a book on the Wilkes-Vostok traverse
called "The Coldest Place on Earth"
(published in 1969), and in the 1963-64

summer was deputy leader at Scott Base. He
then became technical officer with the DSIR
Geophysics Division in Wellington. In 1965
he succeeded Mr G. W. Markham as
superintendent of the Antarctic Division and
came to Christchurch when the division was
transferred there in 1970.

Environmental study
Partly in response to recent SCAR and
Antarctic Treaty recommendations and partly
on a New Zealand initiative Dr John Hay and
Simon Towle of the Environmental Science
Department, University of Auckland and Mr
Bob Thomson, former director of Antarctic
Division and now Consultant to the New
Zealand Government will visit Antarctica for
up to a month this season. Focussing on
selected sites on Ross Island, the Dry Valleys
and McMurdo Sound they will be studying
matters relating to environmental impact,
reviewing the effectiveness of SPA's and
SSSI's identifying other sites where
addititional protection could be beneficial and
investigating and reporting on them.
Guidelines for the designation of additional
areas will also be recommended.

Winter and Summer support teams
Twenty-four years ago Mr David Crerar, a
North Canterbury lawyer, spent a month at
Scott Base as a Queen's Scout. This year he
will return as officer-in-charge for the 1988-89
summer season of the New Zealand Antarctic
Research Programme (NZARP).
Mr Crerar, who is 41, has been in practice
with a Rangiora law firm for more than 20
years. He was educated at Shirley Boys High
School and the University of Canterbury
where he gained his LL.B. in 1971.
As a 17-year-old Queen's Scout Mr Crerar
was a member of the 1964-65 youth group
when he went south with two other Queen's
Scouts, Wilfred Janssen (Benhar) and Brian
Service (Auckland). The three were the fourth
youth group selected to work at Scott Base;

David Crerar
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K. Nicholas, Christchurch. Field assistant.
A. Allibone, Dunedin. Geologist.
Jo Robinson, Clyde. Summer chef.
D. Corlett, Hamilton. Carpenter, clerk of
works.
L. Redington, Upper Hutt. Base carpenter.
G. Jones, Wellington. Stores officer.
Yvonne Mulder, Christchurch. Information
officer.
B. Charles, Chathams. Telecom technician.

the first went south in the 1961-62 season.
On December 6, 1964, Crerar, Janssen,
and Service left New Zealand aboard the Roy
al New Zealand Navy's supply ship En
deavour which was making its first voyage of
the season. The group arrived some time af
ter Adrian Hayter, the 1964-65 leader, had
taken over from Russell Rawle. Early in Janu
ary the trio returned home aboard the Unit
ed States cargo ship Private Joseph F. Merrell.
Mr Crerar maintained an active interest in
the scout movement after his return to Christ
church, and continued his work for it when
he went to Rangiora. He bcame an assistant
district commissioner for the Ashley District
where he lives but has had to curtail his ac
tivities in recent years.

Vicky Francis, Christchurch. Telecom clerk.
M. van der Sluys, Westport. Mechanic.
Brigid Harnett, Nelson. General duties.
Dorothy Subritzky, Auckland. General
duties. Post Office clerk (1986-87).
Catherine Loe, Dunedin. General duties.

For many years Mr Crerar has been an en
thusiastic member of the Canterbury Moun
taineering Club. He has made four ascents of
Mt Cook and also has climbed Mt Tasman
and most of the 3000m peaks in the South
Island.

Vanda Station
G. Lind (34), Owaka. Leader. He is a senior
conservation officer with the Department of
Conservation.
S. Pomeroy, Nelson. Assistant maintenance
officer/field.

For the summer Mr P. Robins, of Welling
ton, is base manager at Scott Base and deputy
to the officer-in-charge. Other members of the
summer and winter teams at Scott Base and
Vanda Station are:

Winter Team 1989
T. Eason (49), Limehills, Southland. En
gineering manager.
N. Millar (41), Auckland. Senior technical
officer. Wintered Scott Base 1969. OIC,
1989.
B. Howell (31), Nelson. Base engineer.
D. Brice (31), Christchurch. Stores/field.
Summer 1985-86, wintered 1987.
M. Arthur (27), Christchurch. Communi
cations officer.
Heather Gilmore (45), Christchurch. Tel
ecom supervisor. Post Office clerk (1980/81).
K. Paterson (25), Auckland. Chef. Wintered
1987.
H. Nicholson (25), Levin. Technician.
T. Exley (22), Wellington. Technician.
S. Heaphy (23), Palmerston North.
Mechanic.

Scott Base
P. Robins (36), Wellington. Base manager.
He is a harbour pilot and tugmaster with the
Wellington Harbour Board.
J. Alexander (37), Queenstown. Operations
manager. Leader Vanda (1984-85) and Cape
Hallett restoration team (1985-86).
J. Roberts, Turangi. Field leader snowcraft
and survival team. Field assistant (1987-88).
Prue Casey, Levin. Field assistant, snowcraft
and survival.
J. Skilton, Turangi. Field assistant, snow
craft and survival.
P. Garlick, Runanga. Field leader.
R. Waters, Blenheim. Field leader.
G. Gillespie, Wanaka. Field leader. Dog
handler (1986-87).

G. Hickey (25), Opunake. Electrician.
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ANARE

Traverses establish field base for
five year research programme
Preparations are underway for the spring traverse from Mawson to the Prince Charles
Mountains for the first stage of a five year multidisciplinary scientific research
programme. This season it will comprise quaternary, geomorphological and botanical
studies in the Northern Prince Charles Mountains, (PCMs) tracing the geological
development of the Proterozoic basement of East Antarctica in the Prydz Bay, Prince
Charles Mountains Region, outlet glacier dynamics and an integrated metamorphic,
structural, geochronological study. Mapping and surveying support will be provided.
The traverse team will be led by Scott
Penney (mechanic) and comprises Jo
Gardner (mechanic), Shane Hill (electrician)
and Ed Piket (senior plumber). Using two D7
tractors to tow living vans, generator vans, fuel
and cargo sledges they expect to leave
Mawson about 23 October and reach
"Dovers" on 6 November. The isolated field
camp comprises several "apple" huts, two
"melon" huts and a "zucchini" hut. Power will
be provided from one of the generator vans.
Three AS350B helicopters will be stationed
at the camp over the summer to deploy field
parties. Approximately 20 tonnes of general
cargo including the "apple huts", food and
field equipment will be delivered to the site
on this, the second traverse undertaken in
preparation for the summer programme.

Travelling from Mawson to the PCMs via
Mt Twintop, Venture Dome, Stinear
Nunataks and ANARE Nunataks the team
anticipated following the route last travelled
in 1980-81. Apart from a few canes at the
turn off at Venture Dome, an isolated drum
beacon in the middle of the Venture Dome
depot peak track and two snow poles near Mt
Macklin in the ANARE Nunataks no markers
were detected.

New route
A new route had to be navigated from
Venture Dome to Mt Jacklyn using an astro
(sun) compass. When dense cloud or high
drifting snow obscured the sun, a magnetic
compass was used to maintain a heading.
Magnetic declination varies from 64 degrees
west at Mawson to about 68 degrees west at
Mt Jacklyn and regular comparisons were
made between astro and magnetic bearings
to determine local variation. Two satellite
navigators carried on the traverse made
position fixing relatively easy. One mounted
on the Hagglund continued to operate
overnight when the vehicle was shut down
and temperatures dropped to -37 degrees.
Weather was generally favourable with the
sun mostly visible in a cloudless sky but drifting
snow to vehicle roof level often reduced
visibility to less than 100 metres. On typical
days temperatures of -32 degrees and winds
of 25 to 30 knots were experienced but ideal
conditions prevailed as the party embarked
on the eastern leg from Mt Macklin across

Departure

Leaving Mawson on 1 April 1988 the first
party comprised two D7H and one D5B
tractors, three 20 tonne sledges each loaded
with 120 drums of fuel, four Smith's sleds with
24 drums of fuel each and two living vans,
a generator van, a general cargo sled and a
Hagglund tracked personnel carrier for
reconnaissance. Phil Barnaart, station leader,
navigated and led the party of wintering
personnel comprising Dave McCormack
(plant inspector), Ed Garnett (radio technical
officer), Scott Penney (senior diesel
mechanic), Arthur Alexander (senior diesel
mechanic) and Ray Baron (communications
operator).
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Dr Simon Harley from Oxford University
in the United Kingdom and Dr David Green
from the University of Tasmania accompanied
by three field personnel will be working in the
central part of the PCMs, adjacent to the
Nemisis Glacier. The structure and
metamorphic history of the Proterozoic will be
determined and compared with the geological
history of the Prydz Bay region studied
previously. The nature of the tectonic
processes causing the profound 1000 Nm
granulite metamorphism and its regional
variability will be assessed and the role of fluids
in it evaluated. Aerial photographs will be
used for locations and field work will involve
mapping and sampling with follow up
laboratory work comprising optical
microscopy, rock chemical analysis and
characterisation and fluid characterisation,
laser and infrared microscopy. Computing will
be used in calculations on mineral equilibria,
geothermabarometry and modelling of
possible tectonic processes.

previously untravelled territory to Mt Jacklyn.
Mechanical problems were few and the bulk
of the fuel was delivered to the summer base
camp site at Mt Jacklyn with smaller depots
being laid at Depot Peak, Peak Seven and Mt
Macklin. A depot of fuel laid by Syd Kirby,
officer in charge of Mawson in 1980, was
unexpectedly discovered at Peak Seven in the
Stinear Nunataks and although out of date for
helicopters it was still usable for tractors and
more fuel was able to be taken on to the
summer camp.

Weasel spares
Shortly after arrival at Mt Jacklyn a depot
of food, fuel and Weasel spares laid by
members of the 1956 wintering party to
Mawson was discovered. Although scattered
the contents were in remarkably good
condition. The Weasel spares, which may be
used for restoring some of the early vehicles,
and other items of historical interest were
brought back to Mawson where the party
arrived on 8 May.

Integrated study
An integrated metamorphic, structural and
geochronological study of the area bounded
by the Charybdis and Scylla glaciers in the
Northern PCMs will be undertaken by Dr
Hansen of the University of New South Wales
assisted by field personnel. The aims are to
produce a detailed geological map of the area,
to elucidate the pressure-temperature
evolution of the granulate facies rocks in real
time, establish an absolute time framework
from the thermal and tectonic events recorded
in the rocks in the area and to correlate the
geology of the Northern PCMs with that of
the Prydz Bay Coast. Field work involves
mapping and collection of samples on which
much of the subsequent work will be carried
out at the newly established Centre for
Isotopic Studies in Sydney.

Four science parties
Members of the four scientific parties will
travel to Mawson on Voyage one of the
season on the Icebird leaving Hobart in midOctober. Most will average 69 days in the
field.
Two Antarctic Division scientists Dr Ian
Allison and Neal Young assisted by three
field personnel will be seeking to deter
mine the processes controlling the flow of
large outlet glaciers, from 30 field stations
in the area comprising the Lambert Glacier,
Amery Ice Shelf, Scylla and Charybdis
Glaciers. The interaction with the surround
ing ice sheet and changes in sea level, stability
and contribution to the mass outflow from
the Antarctic ice sheet will be studied. Detailed
work will be undertaken on the interaction
of the Lambert Glacier system with the
neighbouring ice sheet and shelf. During the
next two seasons radio echo sounding flights
using fixed wing aircraft or an AS350B
helicopter will be made in the Northern Prince
Charles Mountains.

In a fourth project as part of the long term
programme Associate Professor Don
Adamson of Macquarie University and Dr
Rod Seppelt of Antarctic Division with field
assistance will undertake quaternary,
geomorphological and botanical work to study
the present and past environments in
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the ice-free-areas of one of the largest and
least known basins in Antarctica.

collection of reference samples of rocks,
sediments, plants and water, measurement of
striae and other features such as stream flow,
weathering, fabric and water depths in lakes
and the drowned part of Pagodroma Gorge.

Quarternary studies
From techniques associated with
quaternary studies they hope to be able to
assess the glacial-de-glacial history, present
dynamics of landice margins and lake
surfaces, history of the large fluvial gorges and
the significance of biscuit-board relief. From
geomorphological studies they hope to assess
the lithological control of landforms. Plant
distribution will be related to landforms and
environmental factors. Interpretation of aerial
photographs, before, during and after field
work will allow the team to assess locations.
Standard techniques associated with the
various disciplines will include mapping,

Survey support
Mapping and surveying support will be
provided by the Department of Administrative
Services assisted by two ANARE personnel
and supported by helicopter. They plan to
provide ground control points for SPOT
satellite imagery mapping using Doppler
satellite translocation techniques, supple
mented by EDM traverses particularly in the
Vestfold Hills. Aspects of their work will
improve the knowledge of the geold-spheroid
separation parameters in the region.

BAS

Greater international involvement
in BAS programme
A marine geoscience cruise, terrestrial studies and the installation of new space
sciences equipment at Halley were part of the work undertaken by scientists from
the British Antarctic Survey last summer. The season involved more international
co-operation than usual and the "worst weather in living memory" was
recorded on the Peninsula.
Several field programmes were conducted
by members of the Terrestrial and Freshwater
Division of the British Antarctic Survey in
conjunction with visiting scientists.

Deception Island to conduct surveys of the hot
spots in volcanic ash and rock. Using allterrain vehicles they travelled extensively
noting new populations of vegetation around
Mount Pound. Analyses of the microflora and
its nitrogen budget will be compared with
similar habitats on Ross Island in the Ross
Dependency, with particular reference to the
comparably active volcano Mt Erebus.

Microbiology
Two equatic microbiologists, one from BAS
and another from the University of Essex,
reached Signy early enough to study sulphur
cycling by anaerobic lake bacteria before the
spring melt flushed them away under the ice.
They were accompanied by an algalogist
studying stream populations.
Supported by the John Biscoe and
Endurance Dr Laurence Greanfield a scientist
from the University of Canterbury New
Zealand joined a British geologist on

Entomology
A group of entomologists from BAS,
Norway and Canada who specialise in low
temperature biology of mites and insects
were based at the former whaling manager's
villa at Husvik, South Georgia from where
they paralleled studies being carried out
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at Signy. These included the tolerance of
freezing conditions of nematode worms in
soils. There appear to be biochemical
similarities, which may be shared by algae
studied in the mineral soils at Signy during the
season.
In the second part of the season another
BAS microbiologist collaborated with the New
Zealander who had travelled to Signy, to
combine a microscope-tv image analysis of
soil colonising microbes with studies of their
nitrogen budget. This included work on snow
algae which turned glaciers blood red in
places.
The annual seal census at Signy showed
the fur seal population to have increased by
24 per cent to 16,500 compared with 200 in
1977. The seals had migrated from South
Georgia, which is now overcrowded, where
they have destroyed several scientific work
sites and a Specially Protected Area. A survey
of their environmental impact relative to
exclosed areas is underway.
Study of the physiology and biochemical
adaptations of marine mammals and plants
was continued by five research staff at BAS
headquarters and two at Signy. Potential
measures of the growth rate of squid (now of
economic importance) based on the bio
chemistry of its cell nuclei is being assessed
and the adaptation of inshore Crustacea to low
temperatures and limited food supply is
continuing with field work at Signy.

first leg of the journey scientists were to obtain
sediment cores and undertake multi-channel
seismic profiling to locate the best sites for
making a series of heat-flow measurements
in the small basins within the Scotia Sea.
However problems with the heat flow
equipment culminating in a flooded
instrument case meant no good data was
obtained.
Because of ice conditions in the northern
Weddell Sea the ship was also unable to
recover any of the current meter moorings laid
by the John Biscoe the previous season. The
final part of the leg was spent making seismic
profiles and dredging in part of the North
Scotia Ridge.
During the four weeks of the second leg of
the journey a round trip was made from
Stanley in mostly excellent weather. The pack
ice receded sufficiently to allow all four
moorings left in the area during the previous
season to be recovered and water column
profiles to be obtained in their vicinity. Eight
out of 12 meters had recorded data for the
whole year. While they were being serviced,
a number of cores were taken in the Jane
Basin and a magnetic survey was carried out.
Three moorings with sediment traps were
relaid in the same area before the ship
proceeded west. It was hoped to survey some
of the oldest ocean floor in the north west
Weddell Sea but deteriorating weather and
poor ice conditions resulted in the loss of the
seismic streamer on 14 February, probably
when the tail buoy, 2.5km behind the ship
encountered a bergy bit. In spite of an
extensive two and a half day search the
streamer was not recovered.

Marine Geophysics
RRS Discovery undertook a three and a
half month marine geophysics and geology
cruise with scientific personnel from the
Universities of Birmingham, Cambridge and
Southampton as well as from BAS. The
research vessel base at Barry provided
technical support. Through the marine
geoscience programme, which is being
transferred from Birmingham University to
BAS, scientists are trying to understand the
tectonic evolution of the Scotia Sea, Weddell
Sea and the Antarctic Peninsula region.
Palaeo-oceanography and palaeoclimate are
also being investigated.
Leaving Rio on 17 December the vessel
arrived at Stanley on 18 January. During the

Oversnow seismic work
During the second port of call at Stanley
half a tonne of explosive was transferred from
the Discovery to the Bransfield to be depoted
for oversnow seismic work next season. The
ship stayed in port for an extra day to enable
technicians to build a new shorter streamer
out of the spare parts on board and to repair
the multi-channel recording gear.
For leg three of the journey Discovery left
Stanley on 25 February and returned
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on 30 March during which time a geophysical
survey was carried out off the northern
Antarctic Peninsula. Some useful magnetic
and seismic profiles were obtained prior to
meeting Endurance at Deception Island on 10
March to transfer the remaining 6 tons of
explosives in preparation for a two day seismic
experiment to determine the crustal structure
west of Anvers Island. The original ESSEX
(Expanding Spread Seismic Experiment) was
revised, to make the best use of the short
streamer, to SUSSEX (Substitute Under Sea
Seismic Experiment). Firing was postponed
once because of bad weather but the second
group of charges fired in winds gusting up to
force 11 resulted in the recording of excellent
data on board Discovery in spite of the
conditions.

nansens to carry over 12 tonnes of scientific
equipment. A 5.6km seismic cable laid out
on the ice shelf to record the data was to be
towed along during the traverse but because
of a failure in the primary seismic recording
equipment its full length was never utilised.
The back up recording equipment required
l-2km of cable but the problems experienced
indicated probable difficulties with the longer
cable. Shot-holes were drilled with hot-water
drilling equipment and cable travelled along
behind, the drilling crew detonating the shots
and recording the data. Fourteen km of
continuous profile were obtained and even in
the field, some structure could be seen in the
sediments below the sea bed.

Discovery then steamed south to Adelaide
Island to transfer a satellite weather receiver
to Bransfield for Faraday. Two long seismic
profiles were made to connect offshore drill
site DSDP 325 with the continental margin
sediments. The ship then returned to the
Anvers Island area for some shallow dredges
and six more core stations. Scientific work was
concluded with some water column profiles
near Smith Island.

The team returned to the station on 27
February to dismantle and pack the
equipment for transport on the FS Polarstern
which arrived on 3 March. It left two days later
for Cape Town where it berthed on 17 March
having visited Douvet Island and taken
magnetic readings, seabed core samples,
water sediment samples and retrieving
oceanographic equipment en route.
Personnel from SWEDARP, the Swedish
Antarctic Research Programme travelled
south on the Polarstern last season and passed
through Neumeyer on the way to and from
their field work in the Heimfrontfjella Range.

Polarstern

Over-snow geophysics
Two BAS scientists joined a West German
Antarctic expedition for the season. Arriving
at Halley on RRS Bransfield on 21 December
they spent a week on base relief and testing
new drilling equipment in preparation for
next season's field work, based out of
Rothera. The two West German Dornier air
craft arrived at Halley on 29 December after
a short stay at Rothera. They then flew on to
George von Neumayer Station, the German
base on Ekstrom Ice Shelf with the two BAS
scientists.

Geological programmes
During the 1987/88 season BAS
geological projects covered a wider area and
were characterised by more external
collaboration than previously. One party used
a hovercraft for the first time and, by
"common consent, the Peninsula had its worst
weather in living memory".
The first party in the field, comprising a
BAS geologist and a biologist from the
University of Canterbury, were put ashore
on Hurd Peninsula, Livingston Island in
early December by RRS John Biscoe. For
a month they studied mineralisation of
the sedimentary rocks in the area before
being moved to Damoy and onto Deception
Island to study the young volcanic rocks

During January and February the team
worked at the base and then out of the ice
shelf with a team of geophysicists from
Munster University carrying out a multi
channel seismic reflection traverse over the ice
shelf south from the base. The team used big
oversnow vehicles and sledges, skidoos and
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and their associated thermophilic bacteria.
This was the first collaborative geological/
biological field party.
Transfer of field parties through Damoy to
Rothera was hampered by bad weather and
deployment to their various locations was later
than usual. One party studying the volcanic
rocks of the Seal Nunataks successfully used
two hovercraft to travel over the Larsen Ice
Shelf which was melting in parts.
Two Bulgarian geologists working in
Antarctica for the first made up a party with
a BAS geologist and general assistant. They
were looking at the tertiary igneous rocks of
the Rouen Mountains in northern Alexander
Island and assessing possible sites for a base.
The geologist who had worked on Livingston
Island was redeployed to North West Palmer
Land with a new general assistant and set a
BAS record for the latitudinal range worked
by a geologist in one season.
Four geologists spent a month on Anvers
Island, including Christmas at Palmer Station,
waiting for suitable weather for an air move

Antarctic
to the Larging Gap area to study the Jurassic
sedimentary rocks.
A joint British American party concluded
a five year project in the Pensacola
Mountains. They have been trying to shed
light on the tectonic evolution of west
Antarctica and how it relates to the rest of
Gondwanaland. The focus has been on the
Ellsworth Mountains, Thurston Island and the
Pensacola Mountains, the area of the TransAntarctic closest to where the Ellsworths may
have originated if they are part of the TransAntarctic margin which rotated away at some
stage during the Mesozoic. Field work has
included geology, paleomagnetism,
geochronology and geophysics with radioecho sounding and aeromagnetic surveys
undertaken by the British.
This season the party comprised Dr Ian
Dalziel a geologist of the University of Texas,
Ann Gruno a graduate in paleomagnetism
Field party — Heritage Range. Ellsworth Mountains.
— BAS photo.
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from Columbia University and John Isfell a
sedimentologist from Ohio State University
who were joined by two BAS sedimentologists
Drs David MacDonald and Bryan Storey.
Three field assistants accompanied the team;
Bill Dark and Alan Maconnachie from BAS
and Chuck Grover from Ohio. Under a
logistics agreement the US put a 8,500 gallon
fuel flubber, toboggans and other equipment
with most of the party in December. They
were joined four days later by the two
supporting Twin Otters which had flown from
Rothera via the Ronne Iceshelf and the Henry
Ice Rise. Piloted by BAS chief pilot Vince Paul
and Dave Garrod the Twin Otters undertook
aeromagnetic work and supported the field
party during their three months in the area.

(Jean-Louis Tison has the distinction of being
the first glaciologist with BAS to require a
refrigerator in the field to keep ice cores
frozen.)
Dr Julian Paren visited three sites on
George VI iceshelf where in earlier years,
thermistor chains had been installed using a
hot water drill. A Campbell Scientific 21X data
logger was used to collect temperature data
from the chains and at the end of the season
the logger was buried near Moore Point to
collect data over winter. Iceshelf temperatures
were higher than in the previous two years,
and at the northern limit the temperature
reached zero C by the end of summer.
Infiltrations of sea water into the ice shelf was
studied by ice core drilling (recovering saline
ice samples) and by georesisting arrays.

Protracted event

Ocean structure

Preliminary results, subject to confirmation
after extensive laboratory work, indicated a
rather more protracted early paleozoic Ross
orogenic event than was indicated by the
maps made by the US Geological Survey in
the 1960s. Paleocasts found in the limestone
were similar to one found in the lower
paleozoic limestone in the Ellsworth
Mountains but whether these may be
recognised along the entire length of the
Trans-Antarctic Mountains will be subject to
further extensive work.

The oceanographic environment of George
VI Ice Shelf was studied by Dr Keith Nicholls,
Steven Cooper and Martin Talbot. Using a
slimline CTD (conductivity-temperature
depth) instrument they were able to resolve
the fine ocean structure beside and beneath
the ice shelf. Profiles were taken at Hobbs
Pool (opposite Fossil Bluff) and from deep
access holes drilled with hot water equipment.
The dimensions of the holes were studied by
caliper to determine the refreezing rate (and
safe operating period for the CTD) and before
close-off occurred, a thermistor chain was
lowered to provide temperature year round
within the ice shelf and ocean below. Strain
rosettes were set up at each thermistor site to
complement the studies. Each site was fixed
by magnavox or resections using a theodolite.

Three parties
Three parties of glaciologists worked on the
George VI Ice Shelf. Dr Elizabeth Morris, head
of Ice and Climate Division at BAS and Dr
Jean Louis Tison from the Universite Libre de
Bruxelles travelled from Kirwan Inlet towards
Ronne Entrance setting up strain rosettes at
positions fixed by magnavox. They then
headed south, to establish a base in the
Eklund Island group from where they drilled
sea-ice cores in the multi-year ice within the
polynya and at an ice shelf rift site nearer the
ice front. Some of the cores were sectioned
and melted at Rothera for isotopic analysis but
the remainder were shipped out as frozen
cargo for investigation which should provide
insight into the year round growth of sea ice
within George VI sound compared with
conditions as the base of the ice shelf.

Damage
Because of structural damage to survey
aircraft a planned radio-echo sounding
programme was curtailed. However planned
flight lines on the Ronne Ice Shelf were
undertaken. Where possible they were
scheduled to coincide with the best satellite
configurations for accurate position fixing
using the recently installed GPS navi
gation system. Mike Collins piloted VPFBB,
David Manntrip acted as navigator
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An HF radar, which matches the existing
US facility at Halley's conjugate Goose Bay
in Canada, PACE consists of 16 sets of masts
and antenna spaced at 15 metre intervals
along a 240 metre line. It took 11 days to
construct and erect the towers and antennae.
The equipment had recorded for several days
prior to Bransfield's departure.
The VLF Doppler experiment was taken
ashore and operated on a trial basis to see if
it would be worth installing the system at
Halley in future. The experiment measures
the signals that travel through the
plasmasphere from transmitters in the USA
and was operated at Faraday in 1986 and the
equipment was being returned there after
overhaul in the UK.
A MicroVAX computer also installed at
Halley represents a considerable increase in
computing power on the base which will now
be able to handle large amounts of data
analysis as well as forming part of the
Satcomms link. Prior to Bransfield's departure
it was used to log-on to the NERC VAX
computer at Keyworth and send back some
recently recorded data.

and planned the flight lines, and Pat Cooper
managed the echo-sounder and survey
equipment. Adrian Jenkins revisted the
Ronne Ice Shelf and traversed a 1000km flow
line from the ice front to the northern end of
the Ellsworth Mountains. He surveyed 28 sites
along the route. They had been established
during the previous two seasons to determine
the ice shelf velocity and its deformation
during flow.
At the base of the Rutford Ice Stream he
undertook a detailed study of ice thickness
and topography over a series of surface
depressions first observed from satellite
imagery. The party relied on depots put in two
years earlier and covered the distance in 70
days using 2 skidoos and four sledges carrying
a total of 40001bs cargo.

Space sciences
During the relief of Halley from 21
December to 23 January members of the
Upper Atmospheric Sciences Division of BAS
deployed equipment for PACE (Polar AngloAmerican Conjugate Experiment).

USAP

Weight of snow ends life
of Siple Station
Siple Station, the most remote United States research station in Antarctica, will be
closed permanently at the end of next summer. There have been two stations at
the base of the Sentinel Range in Ellsworth Land since 1969. The first
became a permanent winter station in 1973 and was replaced in 1979.
Science Foundation decided to close it at the
end of the 1988-89 season.
Early next year NSF Hercules aircraft
will make up to nine flights on the 2250km
route from McMurdo Station to bring back
essential equipment. Several thousand
gallons of fuel will be burned and then, like
its predecessor, Siple II will be left buried
under the snow.

Designed for a life of 10 years Siple II
has suffered from the effects of an annual
snowfall of 1.5m in the area. Accumulated
snow has created hydrostatic pressure on
the sub-surface buildings and forced them
up into the steel overhead arch which was
once 6.7m high and 13.4m wide. The cost
of maintaining the station would be pro
hibitive so the United States National
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Named after the distinguished polar
scientist, Dr Paul Siple, the first station was
occupied by five scientists for summer work
only in the 1969-70 season. The station was
put in at 75deg 33min S/83 deg 33min W
in November, 1969 and an atmospheric
research programme was carried out there for
the first time.
Conversion of Siple I to a permanent winter
station took two seasons. In the 1971-72
season the US Navy's VXE-6 Squadron flew
three portable vans from an auroral sub
station near Byrd Station to McMurdo Station.
These vans, forming a station building
13.4m long by 7.3m wide were flown to the
Siple I site in December, 1972. They were
placed below the surface. Men of the Navy's
Mobile Construction Battalion (Seabees) who
began work in October, then built over the
station a metal arch 65.8m long, 6.7m high
and 13.4m wide.

of the construction team who had to assemble
the modular buildings and erect the metal arch
before the season ended. The air crews also
had to fly in the summer and winter research
teams and the supplies and fuel for their
support.
On February 11, 1978 the last aircraft
departed for McMurdo Station leaving five
men to winter at Siple I for the last time. Less
than a week later the first visible sunset was
followed by a storm with winds up to 59 knots
and ice fog and blowing snow. By February
18 when the storm blew itself out snow had
drifted to a height of 3m at the end of the
domed arch housing Siple II.

Chilly
When the temperature dropped to minus
40deg Celsius in the second week of March
everyone began to feel the cold. But the
weather was good enough for skiing. Exposed
nut and bolts made downhill runs off the Siple
II arch a little rough so the team had to settle
for a less vertical drop at the construction
camp.
Once again in the 1978-79 season the
construction team and aircraft crews had to
work against time and the unstable weather
of Ellsworth Land to complete Siple II.
Starting in November Hercules aircraft made
70 flights between McMurdo Station and old
Siple Station. With a refuelling stop at the
Byrd Station surface camp each flight took an
average of five hours each way.
To support the summer upper atmosphere
research programme and the completion of
Siple II the VXE-6 Squadron crews flew into
Ellsworth Land more than 360 tonnes of
materials, scientists, support staff, and
construction workers. Siple II was officially
opened early in January, 1979. The
ceremony was brief because Ellsworth Land's
welcome was a fierce snowstorm, a
temperature of 15deg C and a 25.9 knot
wind.
When completed the new Siple Station
consisted of the 24 modular units protected
by a metal arch 85.9m long and 13.4m wide.
These modules provided living quarters for
eight men and the necessary life support
elements of a power plant, snow melter for

Siple I was accepted by the NSF on
January 25, 1973, and four scientists
remained behind to winter there for the first
time. The station was built to last for three
years, and the NSF planned to build a larger
station to accommodate a winter team of 12
in about 10 or 12 years.

Preparations
Preparations for the replacement of Siple
I began in the 1976-77 season when new
buildings — 24 prefabricated modules — and
a metal arch were shipped to McMurdo
Station. Another site at 75deg 56min
S/84deg 15min W was selected and in the
1977-78 season Siple I became one of the
busiest places in Antarctica.
For weeks VXE-6 Squadron crews and
their Hercules aircraft maintained almost a
shuttle service to the remote station, operating
a vital airlift of men and nearly 350 tonnes
of materials needed for Siple II. Time and the
unstable weather made the operation critical
for both the flight crews and the construction
team which also worked against the calendar
to complete the first stage of the two-year
project.
Everything needed for the new station was
carried there by air. A temporary summer
camp was built to accommodate the 32 men
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I was closed in the 1976 winter because of
sickness among the summer team, limited
availability of air transport and the lateness of
the season. Siple II was first closed in the 1981
winter because of economic restraints. It was
occupied in the 1982 and 1983 winters,
closed for the next two winters, occupied in
1986, and closed for the 1987 and 1988
winters.
In the 1987-88 summer season Siple II
was operated from October 31 to January 31.
Five thousand gallons of Antarctic diesel fuel
were left behind to support operations for the
1988-89 summer. Originally it was estimated
that the station would not become inoperable
until the end ofthe 1989-90 summer. But the
cost of maintenance was too much, and the
National Science Foundation has higher
financial priorities — the building of the new
science facility at McMurdo Station, and a new
ice-strengthened research vessel.
So Siple Station is now about to join the
list of former United States Antarctic stations.
Eleven others have become defunct since
1929 — Little Americas I to V, Ellsworth,
Wilkes, Hallett, Eights, Byrd, and Plateau.
Some may remain on the map; others will
become part of Antarctic history.

water, communications, and other facilities.
Like their predecessors the eight men who
remained behind after a Hercules made the
last flight of the season spent their winter
exposed to the Ellsworth Land weather
pattern of many days of high winds and
blowing snow, storms, and ice fog. But there
were compensations — cold, clear nights with
temperatures in the minus 40s brought brilliant
and colourful auroral displays.
After cross-country skiing in the last days
of February the men had the choice of
yoga or calisthenics when confined to their
living quarters. When the weather worsened
they concentrated on inside chores,
scrubbing, waxing, and polishing the floors
and arranging pictures and furniture from the
old station.
Both Siple stations were built on a flat,
featureless snow plain far from any other
American station. The site was selected by
scientists in 1969 because it was the best
location in the Southern Hemisphere for
controlled VLF wave studies of the upper
atmosphere. Since then most of the research
projects have concentrated on the mag
netosphere region which is controlled by the
earth's magnetic field. It is adjacent to the
ionosphere and also plays an important part
in radio communications.

Footnote: Siple has been unique among
American stations since 1969. No woman has
ever wintered there.

During its life as a permanent station Siple

Winter teams at US and NZ bases
Three United States bases in Antarctica had
a winter population of 216 men and women
this year. Last year there were 214 men and
women at the three stations.
Of 19 members of the winter team at the
Amundsen-Scott South Pole Station 1327km
south of Ross Island six were engaged in
scientific projects sponsored by the US
National Science Foundation. Thirteen,
including two women, were support staff
employed by ITT Antarctic Services, support
contractors for NSF.
Ross Island had a winter population of 205
this year compared with 204 last winter. There
were 189 men and women at McMurdo

Station. Of these, three scientists worked on
projects sponsored by NSF and 65 men and
13 women worked for ITT Antarctic Services.
Ninety-six men and women are part of the
Naval Support Force, Antarctica, compared
with 95 in 1987. A Christchurch firm which
provides catering services under contract to
the US Navy had eight New Zealanders —
five men and three women — at the station
as it did last winter.
In addition to 189 Americans and New
Zealanders at McMurdo Station there were 12
New Zealanders at nearby Scott Base.
Continued on Page 349
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Special Report

Consensus achieved on
Minerals' Convention
In this, the first of two special articles, "Antarctic" examines the structure and
guidelines agreed to under the Convention on the Regulation of Antarctic Mineral
Resource activities and looks at the status of the agreement. In the second article
scheduled for the next issue of Antarctic due for release in mid-November, Antarctic
examines the background to the convention, traces its passage through the Treaty
system, its special accommodations and makes a limited assessment ofthe likelihood
of minerals activity on or around the continent.
On Thursday 2 June, 1988, the Convention on the Regulation of Antarctic Mineral
Resources Activities was adopted by consensus in Wellington, New Zealand. From
25 November, 1988 it will be open for signature for one year, following which any
nation may accede to it. The final act of the Fourth Special Antarctic Treaty
Consultative meeting was also adopted and signed on 2 June by the 33 countries
participating in the final session. The adoption of the Treaty marks the end of a six
year negotiation.
States must now ratify the convention in accordance with their domestic procedures
and work must be completed on the development of a more detailed protocol
covering liability and response for environmental damage relating to minerals
activities.
The 20 Antarctic Treaty Consultative
Parties participating in the final meetings were
Argentina, Australia, Belgium, Brazil, Chile,
China, France, German Democratic Republic,
Federal Republic of Germany, India, Italy,
Japan, New Zealand, Norway, Poland, South
Africa, USSR, United Kingdom, United States
and Uruguay. Non-consultative parties
included Bulgaria, Canada, Czechoslovakia,
Denmark, Ecuador, Finland, Greece,
Republic of Korea, Netherlands, Papua New
Guinea, Peru, Romania and Sweden. The
treaty was adopted in English, French,
Spanish and Russian and will be drafted in
Chinese during September.

to regulate minerals activity in the area of the
Antarctic Treaty south of 60 degrees latitude
and including the continent, offshore and
islands. Such activity is defined in three stages,
prospecting, exploration and development. It
charges the institutions with the authority to
create, specify and implement a series of
binding legal obligations with which these
activities must comply. Some of the standards
and principles have still to be agreed.
To come into force the agreement must
be ratified by 16 of the 20 nations that
adopted it by consensus including a minimum
of 11 developed and 5 developing nations.
Additionally the treaty may not enter into
force until ratified by all of the seven claimant
nations, five developed and two developing
and by the United States and the Soviet
Union which maintain a basis of claim and by
at least seven additional non-claimant nations
of which three must be developing. Signature
to the agreement means that states will not
undertake any action that would defeat the
objects or purposes of the treaty.

What the treaty is ...
The Convention on the regulation of
Antarctic Mineral Resource activities is a
framework agreed to by the Antarctic Treaty
consultative parties (which is consistent
with the purposes and principles of the
Antarctic Treaty) and which, once ratified,
establishes an institution with five components
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to the decisions of the commission.

The Treaty provides for the establishment
of an institution with five components:

4. Separate regulatory committees are
constituted for each specific geographic area
that may be identified by the commission for
possible minerals exploration and
development.
In broad terms each committee will be
composed of ten members of the commission.
Others submitting applications may join for the
period of consideration during which their
participation is limited to their application.
Interim membership is available to the party
that triggered the establishment of a regulatory
committee until such time as an exploration
permit is lodged.
The criteria governing the selection of
members are complex because of the need
to accommodate the interests of claimant and
non-claimant states in Antarctica. Briefly the
interests of both the claimant and nonclaimant states are protected by a
mathematical formula which dictates a voting
ratio.

1. The commission will be composed of all
ATCP's as of 25 November 1988. Other
states involved in scientific, technical or
environmental research in the treaty areas
relevant to which decisions called for under
the convention may apply may join. If they
are consultative parties they will meet the
requirements of membership providing not
more than one third of the members at the
time of application object. Any other party
sponsoring minerals exploration or
development under a valid management
scheme (operator contract) may also join but
the basis of membership must be defined
accordingly and approval sought from the
commission. In no way does membership for
such parties create any privileges or rights to
sovereignty. Observer status can be granted
to any party including non-governmental
organisations which may assist in the
commission's work.
Decisions made by the commission will
require three quarters majority vote but
matters relating to finance and budgets,
identification of areas for prospecting,
exploration or development, elaboration of
the principles of non-discrimination against
any party or operators, in the implementation
of the convention will be decided by
consensus. Procedural matters are
determined by a majority vote.

Observer status is open to any party to the
commission, and while in the absence of an
explicit provision for observers from
international organisations, the committee
may allow them to participate.
Decisions made by the regulatory
committee are subject to two-thirds majority
vote or simple majority on procedural matters.
Revision of the general requirements of
exploration or development and approval of
such intentions requires that the two thirds
majority includes a specific majority within the
group of four claimant and six non-claimant
members and the final act of the further
meeting agreed that it is desirable that the twothirds majority includes at least one
developing nation.
5. The Secretariat may be established with
staff as necessary to perform functions
assigned in the convention or by the
institutions. It is subject to budgetry approval.
Should it be established, New Zealand is the
agreed location.

2. The special meetings of states
parties comprises all parties to the
convention and provides advice to the
commission when it must determine whether
to identify an area for possible minerals
exploration and development. Such advice
must reflect all views expressed and
conclusions reached. Observer status is
available.
3. The Advisory committee comprises all
parties to the convention. Its reports are
presented to the commission and any relevant
regulatory committees and must reflect both
the conclusions reached at any of its meetings
and all views expressed. Observer status is
restricted to those party to the Antarctic Treaty
or CCAMLA and other organisations subject

How does the treaty work?
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CRAMRA regulates three stages of minerals
development activities: prospecting,
exploration and development.

In the event of occurrences which may
threaten the environment the sponsoring state
is liable and must therefore have ensured the
financial and technical viability of operators
and that legal recourse is available within the
state and that the commission can pursue
such legal action if required; sovereign
immunity from liability is precluded.

Prospecting
Regarded as the initial stage of minerals
activity, prospecting does not require prior
authority but under the convention the
commission must be advised nine months
before commencement of any such acitivity
which will be subject to the principles and
standards of exploration and development,
enforcement of which are the responsibility of
the sponsoring state.

The right to inspect, inherent in the
provisions of the Antarctic Treaty, is retained.

Exploration and development
Expressions of interest in an area may
ultimately result in approval to explore and
develop. A contract or management scheme
which, when approved, results in a permit
conveying exclusive rights to an operator to
explore, and to develop, subject to
subsequent possible modification to the
scheme.

Prospecting excludes dredging, excavation
or drilling into rock or sediments at depths of
more than 25 metres; the activity does not
confer any rights to minerals resources but
under the agreement operators may retain
information while it has commercial value but
the judgment of commercial value is subject
to review.

Any party to the convention may request
that a specific area of Antarctica be made
available for exploration and development.
Such a request must contain information on
the area, its resources, the scale of such
activities, methods and a detailed assessment
of impact on the environment and on other
uses of Antarctica.

In its advice to the commission the
sponsoring state must specify the location of
proposed activities, type of resources sought,
method to be used and the duration of the
programme. Finance and technical
competence of the operator must be
guaranteed and an environmental impact
assessment must be provided. The proposal
is also to contain a monitoring programme
and measures by which an emergency would
be handled as well as evacuation plans.

Such notification will again be circulated to
all parties and observers attending commission
meetings. Within two months a meeting must
be convened to consider it. The advisory
committee also receives the notification. It
reports to the special meeting which considers
whether the request is consistent with the
convention and reports to the commission,
which having considered all the advice,
decides by concensus whether to identify an
area as requested. Should concensus not be
achieved the chairman may consult with
members and convene a meeting with those
most directly involved to reconcile differences.

The commission will circulate notifications
of intentions to prospect to all parties and
observers attending meetings and clarification
of any details may be sought from the
sponsoring states. Meetings of the commission
may be convened to consider the application
and limits prescribed by such a meeting must
be implemented and the commission advised
of this. Arbitration is provided for.
Sponsoring states are responsible for
ensuring operators remove all equipment after
the prospecting has been completed and
rehabilitate the site. Annual reports to the
commission must advise of any changes in
plan during the course of the project and of
its completion and site restoration.

There is some latitude in the defining of an
area in accordance with resource manage
ment which allows for the incorporation or
exclusion of special areas or sites. Special
conditions applicable to exploration and
development may be adopted. In identifying
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Once the regulatory committee has
completed implementing regulations,
applications may be submitted by any party
for an operator it sponsors. Such applications
must comprise detailed information about the
operator, proposed exploratory activities and,
where possible, later development activities.
Minerals must be identified, the block specified
and activities defined in accordance with the
regulations. Environmental and other impacts
must be assessed and the application must
include details of the operators' ability to
respond to accidents as well as reflecting
compliance with measures for international
participation. Technical competence and
financial capability of any operator must be
certified by any sponsoring state.

an area the commission must establish dispute
settlement options which may apply at the
regulatory committee management scheme
level or to third party settlements allowing both
the states and operators to initiate proceedings
against the regulatory committee provided the
committee has considered the dispute.

Treaty principles
In accordance with the principles of the
Antarctic Treaty, under which any member
of the United Nations may join, the
commission must give effect to promoting co
operation and encouraging international
participation among all parties to the
convention with special emphasis on ATCP's
and developing nations. It must also establish
procedures for participation and giving effect
without prejudicing the options of individual
operators. AH applications for exploration or
development must reflect compliance with
these requirements and the commission must
also adopt, by a 3A majority, general
measures for suspension, modification or
cancellation of applications for exploration
and development allowing for mitigation and
compensation.

Management scheme
The application is then converted into a
contract or Management Scheme which must
embrace the advice of the advisory committee
and comply with the Convention and
implementing measures. Applications can be
declined at any stage by the regulatory
committee. Approval can be granted after a
two thirds majority of the members of
regulatory committee with a specified ratio of
claimant and non claimant states exclusive of
the sponsoring state.

Area identified

Following approval an Exploration Permit
is issued granting exclusive rights to an
operator to explore. A meeting of the
commission may be called at this stage if one
member of the regulatory committee or
commission supported by another five
members so requests. The regulatory
committee may also suspend, modify or
cancel a management scheme or penalise the
operator for non compliance, termination of
the link between them and the sponsoring
states or unacceptable impact on the
environment or ecosystem for which the views
of the advisory committee are sought.

Once an area is identified for development
a relevant regulatory committee is to be
constituted. It must divide its area into blocks
for which applications may be lodged. Fees,
procedures, time limits and methods of
handling competing applications will be
established. A management scheme or
operators contract, which gives effect to the
commissions rules and regulations, is then to
be drafted for approval by seven out of ten
members which must comprise at least half
of the four claimant states and half of the six
non claimant states. Once established the
rules and regulations, which take into account
the views of the Advisory committee, are
made available to the commission and public
along with any additions to the proposal
requested by the commission. This ensures
consistency. Any six members of either the
commission or the regulatory committee may
request a meeting of the advisory committee.

Judicial procedures
The commission must also develop judicial
procedures to deal with the regulatory
committees decisions to decline a
management scheme, issue a permit or to
suspend, modify or cancel a scheme or
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associated equipment and cleanup as well as
liability to pay for such action to be undertaken
by others. If however, an operator can prove
exceptional natural disaster or acts of
terrorism, they incur no liability for such
damage. In cases of gross negligence or
om mission by parties seeking redress the
operator is not liable to those parties.

impose monetary penalties. Rights to
arbitration are included.
Once an exploration permit has been
granted the sponsoring state may apply for
a development permit on behalf of a valid
operator. Such an application must update all
the previously provided information and
contain a new certificate of technical
competence and financial capability. It also
must include details of impact on the
environment and other activities and
modifications to the management scheme as
well as other measures ensuring conformity
with the convention.
The regulatory committee will focus
particularly on modifications. The advisory
committee will ensure any such modifications
conform with the convention and other
relevant measures.
Two thirds majority of the regulatory
committee with the usual ratio of claimant and
non-claimant states is then required to agree
on the modifications to the scheme. This
ensures compliance with the convention and
implementing measures. They may agree
modifications are not necessary.
Proposals will need to be revised until
agreement is reached whereupon a
development permit may be issued. Members
may again call a meeting of the commission.

Liabilities
The meetings were unable to agree that the
sponsoring state should shoulder responsibility
for outstanding liabilities incurred by operators
it sponsors but under the convention the state
is responsible for ensuring damage caused by
the operator is put right.This is covered under
the clauses in which the state is obliged to
ensure financial and technical capabilities.

Damage defined
Damage has been defined as any impact
on the living or non-living components of the
Antarctic environment or dependent or
associated ecosystems, including harm to
atmospheric, marine or terrestrial life, beyond
that which is negligible or which has been
assessed and judged to be acceptable by the
commission.
Should approved activities result (or appear
to result) in unexpectedly unacceptable impact
the contract may be suspended before
damage occurs, modified or cancelled.
Should accidents occur and damage result,
even from activities deemed to be low risk,
the operator is liable.

Response action
Response action and liability for damage to
the Antarctic environment and associated
ecosystem will be further developed in a
separately negotiated protocol on liability and
until this is agreed no state may apply for
permits to explore or develop. The final act
of the fourth special meeting however records
a commitment for an early start to work on
such a protocol.
Specific requirements relating to liability
and response action will be covered by terms
and conditions of a management scheme.
The convention has already established an
outright obligation by any operator to
undertake necessary and timely response
or action at any stage if their activity threatens
or results in damage to the Antarctic
environment or ecosystem. Such action is to
include prevention, containment, removal of

Protocol
The protocol must be adopted by
concensus and will enter into force along with
the convention. Some of the key issues to be
addressed include appropriate limits on
liability, mechanisms to assess and adjudicate
liability claims, establishment of means to
assist with immediate response action and
satisfy unmet liability should operators be
unable to meet their obligations. A fund may
be established to meet these objectives.
Defenses or limits to liability for damages to
the environment will also be considered.
Third party settlement of state to state
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activity is controlled by an international
agreement which supercedes the voluntary
agreements negotiated through the
consultative meetings. It represents a major
step forward in the fulfilment of the objectives
of the Antarctic Treaty.

disputes over interpretation or application of
the convention may be secured through the
International Court of Justice or an Arbitral
Tribunal. When a state becomes party to the
convention, it was agreed in order to
accommodate questions of sovereignty, that
it may specify certain areas over which it will
not be subject to compulsory dispute
settlement. Disputes however over provisions
of the convention or measures relating to the
Antarctic environment or associated
ecosystems; questions of compliance over
agreed rules to secure operator competence,
liability and response action, prospecting and
inspection as well as protected areas and other
uses of the continent and non discrimination
must be referred. The convention allows for
relevant procedures. Time limits governing
settlement of disputes have also been
established.

The Convention is a highly complex document:
Antarctic thanks Lee Kimball of IIED, and Chris
Beeby and Colin Keating of Foreign Affairs for their
assistance.

Sub-Antarctic

Snares research
Officers from the Department of
Conservation (DOC) in Invercargill and
scientists from the Zoology Department of
Canterbury University established rat bait traps
and continued monitoring wildlife on the
remote Snares Islands last season. First
sightings were made of Fantail nests and new
records established of a moth and three bird
species.
A broad-based three-tiered programme is
being implemented on the island. It includes
overall monitoring of all aspects of the island's
life, work at particular locations and specific
research programmes.
The objectives are to determine the
conservation needs of endemic or
endangered species, monitor long term
population and demography of each species;
identify inter-relationships among species as
well as factors influencing breeding success.
Predictions derived from research will be
tested.
"Acheron", now the Stewart Island ferry
operated by Ian Johnston of Bluff, took the
teams to and from the Island. Between 11
October and 7 November, Rhys Buckingham
and Peter Willemse from DOC established
and tested a series of bird proof poison bait
stations for rats. Future parties working on the
island will bait the stations as a conservation
measure as there are no rats or other
mammals on the Snares.
The pair were replaced on 7 November by
Ian Mclean, Colin Miskelly, Fiona Proffitt,

No activity until ...
In general terms no Antarctic minerals
activity may take place except in accordance
with the convention and measures in effect.
Every party will, by agreement, indicated by
signature to the convention, be obliged to take
appropriate measures to ensure compliance
and that no other minerals activity is entered
into.
Inspection may be carried out under the
terms of the treaty and each regulatory
committee is responsible for monitoring and
ensuring operator compliance within its area
of competence.
Monitoring reports submitted to the
commission and, where relevant, to the
Advisory committee will be maintained as part
of the public record. Each state must report
annually to the commission on prospecting
activities and, until the agreement is ratified,
in accordance with the signatories domestic
arrangements, no activity at all may take
place.
Conservation groups have argued that the
agreement opens up the Continent to
minerals activity. In our next article we
explode some of the myths related to minerals
in Antarctica, trace the development of the
regime and relate some of the issues to the
treaty system. In the meantime minerals
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and Paul Sagar from Canterbury University
and Brian Ranee of DOC.
During the next month research into
penguin chick parent recognition continued,
predator recognition by Snares Tits was
tested, breeding initiation of snipe was
determined for the sixth year and behaviour
of Antarctic Terns and Cape Pigeons
observed.
Unusual sightings from the island were a
Canada Goose, two Grey Teal and two Arctic
Terns. Although Fantails have been present
and breeding since about 1982 the first nests
were found.

Thirty vegetation quadrats established the
previous year were rephotographed in an on
going programme which will allow monitoring
of long term changes. Nine species of
Lepidoptera (moths) were collected, one of
which created a new record. A second sample
of the fern Histiopteris Incisa was located.
Regular counting of sea lions was also
undertaken and 18 photo points established.
The Canterbury University team have
prepared a five year research programme to
be implemented on the islands from 1989.

ANARE

Long season on Heard Island
gives scientists unique opportunity
Baseline census and breeding success data on the Gentoo Penguins, distribution
and census data for burrowing petrels including Antarctic Prions, Fulmar Prions,
Common Diving Petrels and Georgian Diving Petrels were among the objectives
of Australian scientists who spent five and a half months on Heard Island last summer.
Monitoring of populations of King Penguins, Southern Giant Petrels and Heard Island
Cormorants continued. Heard Island has no feral population and the data collected
will not only provide a useful comparison with other sub-Antarctic islands where
such species have had an impact but, also provide valuable baseline information
for further studies of the interaction of seabirds in the Antarctic marine ecosystem.
The work, last season, was undertaken by
Peter Copley of the South Australian National
Parks and Wildlife Service, Max Downes who
served on Heard Island in the 1950's, Peter
Mitchell of the Zoology Department, Monash
University, Jill Tideman of the South
Australian Highways Department and Eric
Woehler of the Antarctic Division of Royal
Australasian Ornithological Union.

produced an average of two eggs and in late
January, early February the numbers of chicks
were also counted. Sixteen thousand five
hundred breeding pairs produced about
13,700 chicks, an average of 0.83 chicks per
pair.
Three colonies were monitored regularly to
determine the fate of eggs and chicks through
both the incubation and brooding stages of the
breeding cycle. Of the 24 percent of eggs
which did not hatch about three quarters were
lost to skuas. Approximately 22.5 percent of
brooded chicks were lost, about half due to
sibling rivalry and the rest presumably to skuas
which also took about 30 percent of the
remaining chicks.
The breeding population of King Penguins

For the first time Gentoo Penguins were
studied in detail. Sixty colonies of between 40
and 1055 birds were identified around the
coast of the island with about two thirds on
the more sheltered north-east coast where the
larger colonies were found. Nests were
counted near the completion of egg-laying
from mid to late November. Each pair of birds
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which re-established on Heard Island in the
early 1960's has increased. The 1986/87
count revealed between 1600 and 1700 pairs
compared to 3100 last season. Egg laying was
monitored during the period which was found
to be only two and a half to three months as
opposed to the four and a half months laying
period observed on Macquarie Island. It is not
known whether this is attributable to the
shorter summer or the smaller population
sizes.

4926 burrow entrances counted. Burrowing
petrels were found in all ice-free habitats on
the island with the exception of Meadow, a
wet area. The western end of the island was
more deeply burrowed than the east but
noticeable differences existed between and
within each habitat, with most burrows
occurring in patchy cushion carpet with grass
areas.

Prions
Antarctic Prions were the most abundant
and widespread of all the species. Fulmar
Prions were observed along the sea-fronting
lava cliffs at western Heard Island and South
Georgian Diving Petrels were reported from
all over the island but preferring fellfield, or
poorly vegetated or non vegetated areas.
Common Diving Petrels were reported from
grassy slopes on Western Heard Island but no
breeding Blue or White-chinned Petrels were
recorded. Body measurements were taken
from all four species located for comparison
with other sub-Antarctic islands.

Cormorants
The endemic Heard Island Cormorant
population was monitored. Regarded as a
vulnerable species few were seen away from
the two small nesting colonies at Red Island
and Saddle Point between September and
mid-January. Total counts never exceeded
250 but scientists expect others may have
been roosting and feeding in inaccessible areas
along the south coast or were at the nearby
Macdonald Islands or Shag Island. By late
February, numbers using the Stephenson Spit
roost (east Heard Island) had built up to 127,
in contrast to the 2 or 3 birds using the roost
over the previous five months.

Banded birds resighted
Twenty-five banded birds were resighted on
Heard Island during the summer. It was not
possible to recapture them all but among the
total caught was a Wandering Albatross
originally banded as an adult on Macquarie
Island on 9 April 1967 and believed to be at
least 30 years old.
A recaptured Black-browed Albatross was
banded on lies Kerguelen as a chick on 2
March 1968 and was 19 years old, while 19
Southern Giant Petrels banded on Heard
Island in 1963, were recaptured as part of a
long term monitoring programme and found
to be 25 years old.
A Cape Petrel recaptured on board the
Nella Dan had been banded on 15 February
1984 at Filla Island near Davis while one of
three sub-Antarctic Skuas, although not
caught, was observed to be carrying a colour
band fitted by the South Africans on Marion
Island in 1984.
The sighting of banded birds provides
ornithologists with valuable data on individual
life expectancies as well as movements from
breeding locations and population dynamics.

Other observations revealed two waders,
a Greenshank which spent three weeks at an
isolated tarn and a smaller unidentified wader
which made a brief visit. For the first time
Kerguelen Petrels were recorded on the island
at both Atlas Cove and Stephenson Spit. An
Adelie Penguin also made a brief visit while
Chinstrap penguins, which do not breed on
the island, were recorded on 30 to 40
occasions. The size and frequency of flocks
of Southern Fulmars were greater than
previously recorded.

Petrels
Surveys were also undertaken to determine
the distribution and abundance of burrowing
petrels known to breed on the island and
including the Antarctic Prion, Fulmar Prion,
South Georgian Diving Petrel and Common
Petrel. Clarification was sought on the status
of the Blue Petrel and White-chinned Petrel
for which only slight records exist. Areas at
both ends of the island were surveyed and
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Hamilton of Havelock North is the mechanic.
Ian Jackson, electrician, Fiona Hill,
meteorological technician and Peter Wards,
cook, are all from Auckland.
The group are due to sail south in
September on the Nelson based fishing vessel
Daniel Solander which will bring last year's
team back to Wellington. They include Roger
Moffat who has spent two years on the remote
island.

New Campbell Island
team named
Recently announced by the New Zealand
Meteorological Service is the team for
Campbell Island 1988/1989. Paul Hatfield of
Auckland is officer in charge. The senior
meteorological technician is Mandy Bishop
(Wellington), Gerard Lynch (Hamilton) is
telecommunications technician, Gerard

Antarctic traverse party
confirmed
Preliminary training for the first east-west traverse of Antarctica scheduled for 1989-90
has been completed in Greenland. Six expedition members, each from a different
treaty nation, have been selected. Work on the expedition vessel, the accumulation
of food and equipment and the raising of $US8 million is proceeding. Depot laying
for the 5,000 mile dog-sled crossing is to begin in January.
Led jointly by 43-year-old Minnesotan Will
Steger and 41-year-old French adventurer
Jean-Louis Etienne the expedition was
mooted during a chance meeting in the Arctic
in 1986 when both men were involved in
separate expeditions to the North Pole.
Victor Boyanski, a Russian glaciologist with
the Arctic and Antarctic Institute at Leningrad,
Geoff Somers from the north of England, who
has extensive Antarctic experience and Keizo
Funatsu from Osaka in Japan, who has spent
four years working with dog teams in the
United States have since joined the team
which trained together in Greenland.
Subsequently an engineer cartographer Guo
Xiagang from Peking, who has also had
considerable Antarctic experience, has been
selected.
Leaving St Paul Minnesota on April 10 by
road for Ottawa the five original team
members with 30 dogs flew across Canada
in a Hawker Siddeley 748 chartered from
Bradley Air, arriving in Narssarssuaq on April
16. From there they were transferred to the
icecap by helicopters chartered from
Greenland Airways.
For the first two weeks of the crossing the
team was accompanied by Per Breiehagen,

a stills photographer from Norway, and Larent
Chevalier and Demien Maricot from Film d'Ici
in France who flew out on the Twin Otter
which resupplied the expedition with food and
equipment on May 1. A fourth member of the
film team Bernard Prud'home, also of Film
d'Ici, made up the sixth member of the party,
which made the 1600 mile crossing of the
icecap in 62 days arriving at Humboldt Glacier
80 deg north on June 16. One thousand, four
hundred and fifty miles were covered without
resupply.
Since their return to the States the team
have dispersed to raise funds for their
Antarctic expedition. Supplies are
accumulating and will be sent to France for
transfer to Mirnyi by Soviet ice breaker this
summer. Giles Kershaw from Adventure
Network in Canada and expedition member
Geoff Summers will lay depots of food and
fuel every 200 miles across the route during
the summer in readiness for the team's
Antarctic crossing.
A week-long "Antarctic Institute" for 66
teachers from throughout the United States
has been held in Minnesota as part of the
expedition's educational objective. Scientists
representing a range of disciplines were
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among the speakers which also included Will
Steger and an historian from the Byrd
Institute.

Wendy Traill (24), of Geraldine, is only the
second woman to winter since 1957. The first
was Thelma Rodgers who wintered in 1979.
The officer-in-charge for the winter, Malcolm
MacFarlane (31), of Hamilton, is the
operations manager/scientific officer.

With their Chinese companion the
expedition plan to train in Ely, Minnesota
before leaving for the Antarctic in June.
Originally the expedition was to have
departed from Deluth in Minnesota on the
UAP, their vessel currently under construction
at a shipyard near Paris. Minor delays have
meant revised plans and the expedition is now
scheduled to leave New York Harbour in
June 1989 for Hope Bay at the tip of the
Antarctic Peninsula. From there the six men
with their dog teams plan to depart on August
16, arriving at the South Pole on December
15 before crossing the area of Inaccessibility
to Vostock and arriving at the Soviet coastal
base of Mirnyi on March 1, 1990.

A Greenpeace winter team of three men
and one woman has been at the organisation's
World Park Base at Cape Evans since early
February. The leader is an American, Keith
Swenson, and with him are a West German
geologist, Dr Sabine Schmidt, a Polish
oceanographer, Wojciech Moskal, and a
Dutch/Australian radio engineer, Sjoerd
Jongens.
Palmer Station on Anvers Island off the
Antarctic Peninsula where summer operations
end late in April has a winter team of
eight men. Seven work for ITT Antarctic
Services. The eighth is a US Navy medical
corpsman.

Reader writes:
Preliminary coverage of this expedition
featured on pages 300-302 of Antarctic Vol
11 No. 7/12. Yoshio Yoshida, Professor of
Earth Sciences at the National Institute of
Polar Research in Tokyo, has drawn our
attention to the last sentence of that report in
which we wrote "ABC has bought the rights
to the expedition and will be preparing
newsbriefs during the next two and a half
years. They hope to do the first live broadcast
from Antarctica".

99 Australians
Australia had 80 men and women
wintering at its three bases on the continent.
There was a winter team of 26 at Casey
Station led by Mr Tom Maggs, and it included
a woman biologist, Erica Adamson. Mawson
Station had a team of 24 with one woman,
Kim Hill, who is a radio technical officer. The
leader was Phil Barnaart.

The first live television broadcast from
Antarctica was apparently made by an NHK
team from Syowa Station to Japan in
February 1979 using INTELSAT. Parts of the
tape were shown at the US State Department
during the 10th Antarctic Treaty Consultative
Meeting in autumn 1979.
Professor Yoshida adds that on the basis
of this experience, the Japanese are planning
to establish a parabola antenna (11 metres in
diameter) at Syowa Station for receiving
signals of auroral observations from EXOSD satellite to be launched during the coming
season. The antenna will subsequently be
used for other scientific programmes.

Davis Station had three scientists and one
woman in the team of 30, and the leader for
the winter was Gert Wantenaar. Denise Allen
is a senior meteorological officer, and one of
the scientists was Yan Hetu, a biologist from
the People's Republic of China.
Macquarie Island Station is in the subAntarctic but is included in the programmes
of Australian National Antarctic Research
Expeditions (ANARE). This winter it has a
team of 19 led by Glen Kowalik. Karen
Townrow, of the Tasmanian Department of
Lands, Parks, and Wildlife, is the only
woman.

"Antarctic" thanks the Professor for this
information. Ed.
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Second year of conservation to be
undertaken by Antarctic Heritage Trust
An international fundraising campaign to
restore the huts, historic sites and artefacts in
the Ross Dependency was officially launched
in Christchurch on 26 February this year, ten
months after the establishment of the Antarctic
Heritage Trust. The target is a $NZ1.8 million
capital fund to be administered by a trust
board charged with maintaining the 30 historic
sites in perpetuity. Much of the funding is
expected to be raised overseas and the board
is currently negotiating the establishment of
a subsidiary trust in the United Kingdom. The
advice of a professional fundraiser has been
sought in New Zealand. Conservation work
will be undertaken at three sites by the trust
for the second season.
There have been a number of changes in
the board of the trust (Antarctic Vol. 11 No.
5). They include the new British High
Commissioner Mr Robin Byatt, the chairman
of RDRC Mr Bob Norman, and Mr Bob
Thomson formerly head of DSIR's Antarctic
Division and now a consultant to the New
Zealand Government.
The fundraising campaign was launched by
the Patron, His Excellency Sir Paul Reeves,
Governor General of New Zealand. In his
opening address he said "I have visited the
Antarctic huts of Scott and Shackleton. It was
an amazing experience to go inside and see
the litter, clothing and food still intact after so
many years. But I was aware that in going
inside those huts I was threatening their very
existence ... They are visible and very
precious records of what people in other ages
did in the Antarctic. The issues of care and
preservation can only become more
pressing."
Messages from associate patrons were also
read at the function, during which a 26 minute
promotional video prepared by Television
New Zealand was shown publicly for the first
time.
On behalf of the British interests in the Trust
Mr Byatt presented a framed montage, gifted
by Mr David Yelverton FRGS of England, and
depicting some of the orders and medals
awarded to Sir Ernest Shackleton.

Late last year following meetings between
Mr Richard McElrea and Dr John Heap, Mr
Arther Watts and Mr Michael Snell at the
Foreign Commonwealth Office in London
and Mr Bob Headland at the Scott Polar
Research Institute the establishment of a
subsidiary trust was recommended to assist in
fundraising in the United Kingdom.
Negotiations to incorporate such a trust and
register it with the Charity Commission are
now underway.
Within New Zealand regional fundraising
committees have been established in the four
main centres. The Auckland members are
Professor Euan Young, Dr John McDonald,
Dr Stephen de Mora, Martin Putterill, Graham
White, Vivienne Barnett, Dr John Buckridge,
Bill Eaton, Lou Grant (Convenor), Max
Tunnecliffe and Mike Wing. The Wellington
committee comprises Dr Trevor Hatherton
(Convenor), Jim Newman and Air Marshall
(ret'd) David Crooks. In Christchurch the
committee convened by Mr Richard McElrea
comprises Harry Burson, Michael Trotter,
Peter Skellerup and Bob Thomson, John
Parsloe, Jim Barker, WingCommander (ret'd)
John Claydon, Leo Slattery, Ian Wilton,
Norm McPherson, Margaret Bradshaw and
David Harrowfield. Mr Murray Ellis is currently
the only appointment in Dunedin.
This summer a team will go south to
continue the work begun last season when the
Trust first assumed responisbility for the
preservation and maintenance of the historic
sites in the Ross Dependency. The
programme will centre on the sites at Hut
Point, Cape Royds and Cape Evans where
a four man party will fix a "butyclad" covering
to the roof of Scott's pony stables and the
annex. New wall cladding will also be attached
to the stables which are to be cleared of ice
and will provide storage for artefacts awaiting
conservation. The party will be led by Neville
Ritchie, an archeologist from Hamilton and
comprise Nelson Cross, an historic building
conservator from Alexandra and carpenters
John Newton, from Turangi and Roger
Cunninghame from Invercargill.
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Greenpeace programme to continue

Graham of Christchurch will be second mate
with Albert Kuiken of Holland as third mate.
Other members of the crew include chief
engineer Davey Edwards from the UK,
second engineer Tom Kocken from Holland,
third engineer Nolan Loveridge from the Bay
of Islands. The electrical engineer is Phil
Durham from Auckland and the radio
operator Ian Balmer from Hobart. Pat King
from Waiheke Island, Auckland is the chief
cook who will be assisted by Merrian Bell.
The deck crew comprise Werner Stachl
from Taranaki, Maggie McCaw from US and
Henk Haazen from Holland. The chief
helicopter pilot is Dave Walley from the UK
but the second pilot and mechanic have still
to be confirmed. The expedition pho
tographer is Steve Morgan from the UK who
was a member of second leg of the voyage
last year. A two person film team have still
to be confirmed. The campaign co-ordinator
is again Peter Wilkinson who will be assisted
by Paul Bogart from the United States.
This year's expedition expects to be off
shore at Cape Evans in early to mid Febru
ary. In addition to restocking fuel and food,
exchanging one of the engines for the gener
ators, retrograding all waste and equipment
and expanding the alternative energy
programme they are leaving a new team be
hind for the winter. The winter base leader
for 1989 is an Austrian, Bruno Klausbruck
ner, who sailed south as leader of an Austri
an climbing expedition on the ill-fated
Southern Quest, vessel for the Footsteps of
Scott expedition. The scientist is Elizabeth
Carr, from US, base doctor Liliana Trumpf
from Argentina and radio operator, a New
Zealander Phil Doherty.

Greenpeace will be continuing with their
programme of monitoring bases in the
Antarctic and resupply of their own station on
Ross Island this summer. Using their newly
purchased, recently adapted and renamed
vessel Gondwana they are due to leave
Auckland about December 15 for Du'Monte
d'Uville, Lenigradskya. They plan to arrive at
Cape Evans in February.
The ship Gondwana was bought earlier this
year from a Finnish company which had been
using it for resupply in the Baltic. Previously
named Gorm Viking and Viking it is built to
Norwegian ice classication IB. It is 61.2
metres long with an extreme breadth of
13.34, and a maximum draft of 4.5 metres
and gross tonnage of 499. Its two 12 cylinder
Atlas Mak diesel engines achieve a service
speed of 14 knots and it has two controllable
pitch propellors and a bow thruster. Since the
vessel was purchased for $US1.2 million it has
been refitted at Amsterdam Oranjewerf, a
Dutch shipyard, with a helicopter deck and
hangar to accommodate two Hughes 500 D's.
The old cement tanks have been converted
into cargo space and accommodation is now
available for 32 expedition members. Initial
trials held in late September were successful
and after minor adjustments the vessel is due
to sail from Amsterdam on October 4 or 5.
Gondwana replaces MV Greenpeace which
will be used in the Atlantic and off the coast
of the United States during the next year after
which a decision on her future is expected.
The new vessel will be captained by Arne
Sorenson, a Dane making his first visit to the
ice for Greenpeace. The first mate will be Ken
Ballard from the UK who has been on all
Greenpeace expeditions to the ice. Bob

Last season...
abandoned bases and refuges belonging to 12
Antarctic Treaty nations.
In the five months to 31 May when
Greenpeace returned to its home port of
Auckland the expedition logged about 80,000
nautical miles. The ship, delayed for two
weeks at Lyttelton by engine trouble, sailed
on January 24 and was off Cape Evans, Ross
Island, by February 3. The World Park Base
was resuppiied, and a new winter team of

Greenpeace, the international environmental
organisation, completed its 1987-88
programme of environmental monitoring of
Antarctic scientific bases in the last week of
April when the organisation's ship
Greenpeace returned to the Argentine port
of Ushuaia, Tierra del Fuego. On the second
leg of the third voyage south the expedition
spent a month in the Antarctic Peninsula
region and inspected 23 active and
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three men and one woman remained behind.
After visits to McMurdo Station and Scott
Base the expedition departed on February 14.
On the way north Greenpeace visited the
Italian and West German bases in Terra Nova
Bay and the abandoned US/NZ station at
Cape Hallett. Heavy seas and thick ice
prevented visits to the Soviet base
Leningradskaya on the Oates Coast and the
French Dumont d'Urville Station in the Pointe
Geologie Archipelago, Adelie Land. The
Greenpeace changed course for Lyttelton
when past the Balleny Islands, reaching port
on March 3.
After taking on stores and Making crew
changes Greenpeace sailed for Ushuaia on 9
March with 24 men and women aboard. The
expedition leader was the Belgian biologist Dr
Margriet de Poorter, and the master of the
ship was Captain James Cottier. His crew of
16 included five New Zealanders. New
members of the expedition were two
Spaniards, Dr Laura Mitrani, and an able
seaman, Garcia Santiago, a New Zealand
cook, Patricia King from Huntly and an
English photographer, Stephen FitzpatrickMorgan. Other countries represented were
Britain, West Germany, Australia, Sweden,
Austria, and the United States.

From Deception Island the Greenpeace
sailed to King George Island where eight
nations have stations, and two, Peru and
Ecuador, put in summer camps last season.
Six of these bases are around Maxwell Bay
where the ship was moored on April 6. In a
press statement Dr de Poorter was critical of
the waste disposal practices at the Chilean
Teniente Marsh/Presidente Frei station
complex and the Chinese Great Wall Station,
both on Fildes Peninsula.
According to Dr de Poorter 20 members
of the expedition were refused entry to the
Marsh/Frei area by the base commander who
issued an instruction that no-one was to speak
to the Greenpeace party or its accompanying
journalists. Greenpeace regarded the base as
significant because as well as being a scientific
station it had Antarctica's only hotel and was
one of only two bases where families with
young children lived.
Dr de Poorter said also that although the
group knew the Chilean commander had
declined to authorise a visit to the base it went
there because the Antarctic Treaty guaranteed
right of access. One purpose of the visit was
to talk to base staff and the families to learn
about operational problems and to offer
suggestions from an environmental
perspective.
In her statement Dr de Poorter said that the
Chileans were using one of a series of
biologically important meltwater lakes as a
rubbish dump. These lakes had been given
protection when Fildes Peninsula was
declared a specially protected area 20 years
ago.
An earlier inspection of the nearby Great
Wall Station revealed a similar method of
waste disposal. Dr de Poorter said the Chinese
had been more co-operative and had agreed
to return their rubbish to China and remove
material from the lake.

Additional crew
When Greenpeace arrived at Ushuaia
additional crew and supplies were taken on,
and other members of the Greenpeace
organisation, including the New Zealand
Antarctic co-ordinator, Carol Stewart, joined
the ship. Early in April the expedition began
its visits to bases in the South Shetlands.
One of the first on the list was Deception
Island in the south-west of the group and site
of abandoned Base B, oldest of the
permanently-manned British bases which was
opened in February, 1944. Argentine and
Chilean bases were established on the island
in 1948 and 1955 respectively.
All three bases had to be evacuated in
December, 1967 because of volcanic
eruptions which covered the British and
Chilean stations with a layer of volcanic ash.
Fourteen months later another series of
eruptions destroyed the Chilean base and
partially buried Base B.

Limited co-operation
In another statement Greenpeace also
criticised what it described as the small amount
of co-operation in research and logistics
between the bases of six nations in the
Maxwell Bay area. To discuss its concerns for
the future of Antarctica and to put its view that
the continent should be declared a world park
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free of commercial exploitation Greenpeace
invited the base commanders and scientists
to dinner aboard the ship on April 7.
Argentina, Chile, and Uruguay declined the
invitation but Dr de Poorter and Captain
Cottier welcomed three base commanders, Dr
Rurik Galkin from the Soviet Bellingshausen
Station, Dr Quin Daho (Great Wall Station),
and Dr Soon-Keun Chang from the newlyestablish South Korean station. Among the
scientists were two from East Germany which.
for some time has conducted biological
research on King George Island from
Bellingshausen Station within the framework
of the Soviet programme.
After dinner the Soviet and Chinese
scientists returned to their bases. The South
Korean and East German scientists remained
aboard while the Greenpeace steamed to the
Polish Henryk Arctowski Station in Admiralty
Bay. The next day the expedition visited the
abandoned British Base G and the nearby

Brazilian Comandante Ferraz Station on the
Keller Peninsula.
Arctowski, established in 1977, and
Comandante Ferra, built in 1984, were
praised by Dr de Poorter in another press
statement. She said that both these bases
seemed to take protection of the Antarctic
environment seriously indeed. There was no
praise for Base G.
Greenpeace found the abandoned base in
a state of decay. Buildings, food, books,
fittings, and some fuel left there were
deteriorating badly, in some cases leading to
a potential environmental hazard, according
to Dr de Poorter.
Base G was one of the early station
established by the Falkland Islands
Dependencies, later the British Antarctic
Survey, after World War II. A hut was erected
early in 1947 and staffed by two men who
made meteorological reports during the
summer. It was operated as a winter station
in the early 1960s and used in the summer
for geological and meteorological research
and topographical surveys.

For field parties
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Built on low-lying swampy ground Base G
was affected by dampness and damaged by
gales over the years. The interior was dried
out, cleared, and the roof repaired in the
1965-66 season. In later years the hut was
maintained and left stocked for use by field
parties working in the area. It has been
occupied by an Argentine party, and was
offered to the Brazilians when they were
considering establishment of a base.
After completion of its Antarctic Peninsula
mission on April 25 the Greenpeace headed
for Ushuaia. On the way it made a second
visit to Deception Island to remove an
environmental hazard — 47 badly corroded
fuel drums found on the beach near the Base
B volcanic ash airstrip in Whalers Bay on the
first visit early in April. The beach, frequented
by Gentoo penguins, fur seals, and other
wildlife, is within 200m of a Site of Special
Scientific Interest (SSSI).
Because Greenpeace feared there was an
imminent risk of fuel leaking from the drums
it sent a telex to the British Antarctic Survey
asking what BAS was planning to do with the
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corroded drums. Dr David Drewry, the new
BAS director, who was aboard HMS
Endurance when it called at Deception Island
to pick up a field party in January, replied,
according to Greenpeace, that he "could not
recall the corroded barrels".

drums were needed to contain all the fuel that
could be removed. These were returned to
the nearby aircraft hangar and stored inside
with a note explaining that Greenpeace had
made the transfer.

Greenpeace therefore decided to return to
the island. The ship arrived shortly before
noon on April 25 and members of the crew
spent more than four hours at temperatures
of minus 5 Celsius hand pumping fuel into
drums which were in better condition. Nine

Several members of the expedition left the
Greenpeace at Ushuaia and returned home
by air. On the long voyage back to New
Zealand the ship called at Pitcairn Island were
surplus food and fuel were given to the
islanders.

Obituary

A.P. Crary, foremost polar
scientist dies in Washington
Dr Albert Paddock Crary, one of the foremost polar scientists and the first man to
set foot on both geographic poles, died in Washington on October 29, 1987.
"Bert" Crary was born at Pierrepont, New
York State, on July 25, 1911. He was a
farmer's boy and attributed his prodigious
strength, early rising habits and ability to work
very long hours to his upbringing. Those who
travelled on polar traverses with him, and who
dragged themselves unwillingly from their
sleeping bags at what appeared to be the
"crack of dawn", would invariably find that
Bert had been hard at work for a couple of
hours with the theodolite, the ice-drill or
plotting survey results.

Ice Shelf (1957-58) and up the Skelton
Glacier and westwards along the plateau
(1958-59). Later, as chief scientist of the US
Antarctic Research Programme, he continued
to go out in the field whenever possible and
in 1960-61 he led a geophysical traverse from
McMurdo to the Pole. He pioneered many
ideas in geophysics and glaciology and was
quick to recognise the potential of radiosounding techniques in polar icecap studies,
providing the logistic back up for the Scott
Polar Research Institute group which
developed the method.

Coming later than most to polar exploration
and science Bert was 41 when he first visited
the polar regions. He graduated from St
Lawrence University and took his master's
degree at Lehigh University. The years 1935
to 1952 he spent mainly on geophysical
prospecting for oil but in 1952 he became the
US Air Force's chief scientist for work on a
floating ice island in the Arctic known as T-3.
In 1955 he set up the glaciological
headquarters for the US National Committee
for the IGY and organised US Antarctic work
in glaciology.

As Director of the Environmental Sciences
Division of the National Science Foundation
from the late 1960s he gave strong support
to the developing deep sea drilling project
which, using the Glomar Challenger, was
responsible for the holes in the Ross Sea in
1973 which heightened interest in possible
hydrocarbon deposits in that area.
An unflappable rock of a man, Bert Crary
sustained his field parties by his tremendous
physical and mental strength. He also earned
the complete respect of civilian and service
personnel alike, an important factor in the

Bert spent the whole of the IGY at Little
America leading traverses around the Ross
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Wisconsin recently established the Albert P.
Crary Professorship of Geophysics, "in
honour of one of the outstanding pioneers in
polar geophysics and glaciology". Dr Charles
R. Bentley, who now holds this Chair, said,
"Bert Crary was the man who, more than any
other, was responsible for the introduction of
solid geophysical techniques into both north
and south polar studies. Both by his
leadership and by his personality, he was an
inspiration to two generations of polar
scientists."

mixed regime of US Antarctic operations of
his time. In spite of his strength he was a
gentle person too. He was always more
interested in furthering knowledge of the earth
than in gaining personal recognition and his
lack of vanity probably accounts for a muted
presence in the international science
bureaucracy. He is commemorated in the
Antarctic in the place-names Crary Ice Rise
and Crary Mountains.
— Trevor Hatherton
• The Regents of the University of

Books

Beyond the Frozen Sea
Edwin Mickleburgh, Bodley Head, London 1987. 76 colour and 20 black and white
plates plus maps. $NZ49.95. (The reviewer is Colin Monteath of Christchurch.)
Greenpeace raised many hackles when it
first went to the Antarctic. Three expeditions
and a well functioning base later, they have
gained considerable respectability among
some sections of the Antarctic community, in
part for raising many obvious environmental
issues that have been unpublished or quietly
ignored for decades.

regime unfolding now "Assets Unfrozen" with
its frightening comparisons to the Arctic raises
questions that cannot be brushed aside.
It is most useful to have in the appendices
the full text of the Antarctic Treaty, the Agreed
Measures for the Conservation of Flora and
Fauna. Recommendations of the World
National Park Congress, IUCN 1981 General
Assembly Resolution, the 1982 Convention
on the Conservation of Antarctic Marine
Living Resources and the Greenpeace
Declaration of 1984.

With the official Greenpeace book of
Antarctica recently released there will now be
a steady flow of publications by journalists and
photographers accompanying their annual
resupply voyages to Ross Island. Although
Edwin Mickleburgh went on Greenpeace I
which barely made landfall at the Bay of
Whales, his book "Beyond the Frozen Sea"
doesn't mention the expedition or
Greenpeace objectives until the final chapter.

Mickleburgh has worked for the British
Antarctic Survey. He is also a good
photographer. Many of his photographs are
powerful moody land and seascapes,
however the small format of his book does not
do them justice. The pictures in my copy of
the book are badly guillotined and some have
been spoiled because they were not cleaned
properly prior to platemaking.

Although most of the book covers familiar
historical ground from Captain Cook through
to the whalers and early explorers
Mickleburgh's approach is refreshing and wellwritten. The book is important for its last three
chapters "War and Peace in Antarctica",
"Assets Unfrozen" and "The Bay of Whales"
I found the arguments covering the rapid
development of science, logistic support and
political manoeuvring since the Byrd era both
logical and forcefully written. With the mineral

The ground rules for both Antarctic science
and the various protective treaties hovering
over Antarctica are being rocked by
unprecedented change. "Beyond the Frozen
Sea" is a valuable document for the serious
polar observer and for our school and
university libraries. Today's students will
inherit Antarctica soon enough.
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"ANTARCTIC"

"Antarctic"

For sale. A complete set of
"ANTARCTIC" from 1956 to
present, comprising 127 issues. The
proceeds will go to the "Antarctic
Heritage Trust", established to
restore and conserve the historic
sites of Antarctica — including
Borchgrevink's huts at Cape Adare,
Scott's huts at Hut Point and Cape
Evans, Shackleton's hut at Cape
Royds, and their artefacts.
Offers to the Executive Officer,
Antarctic Heritage Trust,
Box 13-247
CHRISTCHURCH,
New Zealand.

Back issues available:

Members Non-members
Colour $6.50 $7.50
B&W
$4.00
$5.00

From: Back and Missing
Issues Officer
P.O. Box 1223
CHRISTCHURCH.

New Zealand Alpine & Antarctic
Calendars 1989
25 colour photographs
ample space for notes
photo location map
holidays and moon phases
240mm x 345mm folded
size
cardboard envelope
suitable for overseas
posting
DISCOUNT
ORDER FORM
AMOUNT TNCIOSED

Please; send me _

$11.00 each
$11.50 each

ANTARCTIC CAI.LrJUAir. at »«• discount price of
NZ ALPINE CALENDARS and
within NZ (price includes GST and surface postage!
direct to all overseas addresses (price includes surface postage
ITT.pl |
tfl Oil CARD NUMBff WA/OAtjn AKD I Xl'lp

I1L.I. !

NAME
ADDRESS

.

• additional discount of 10% on all orders of 5 or more calendars to the same address
i e 5 calendars S4950 within NZ fS5l 75 overseas/, order 9 calendars S9900 within NZ (SI03 SO overseas) and get the 10th one tree
GIFT ORDERS: Please send separate list of names and address lor direct gift orders Include sender's name Small greeting cards will be
accepted for inclusion with gift orders
Also available Set of 12 Antarctic postcards S6 60. set of 4 Antarctic wildlife greetings cards wit/i envelopes S4 40
ALPINE AND ANTARCTIC CALENDARS HEDGEHOG HOUSE. 198 BARRINGTON ST. CHRISTCHURCH 2. N.Z.. PO BOX 33-152. PHONE |03| 389-SS6
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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 Antarctica for themselves
and all of whom are vitally interested in
some phase of Antarctic exploration, deve
lopment or research.

Subscriptions are:
• N.Z. $30.00 in New Zealand
• N.Z. $38.00 in Australia and South
Pacific*
• N.Z. $43.00 in North America and Asia'
• N.Z. $47.00 in South America, Africa,
Europe and
the postage
Middle East
*
• Includes
airmail
overseas.

The annual subscription is NZ$30.00. This
entitles members to:

You are invited to join:
North Island residents should write to the:
Branch Secretary,
New Zealand Antarctic Society,
P.O. Box 2110,
WELLINGTON.

• 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 post
age is extra for overseas members.)
• Newsletters for New Zealand members
and an annual newsletter for overseas
members. Regular meetings are held by
the Wellington, Canterbury and Dunedin
branches.

Advertising rates
Full colour (outside back page only) $400
Whole page (b&w only) $200
Half page (b & w only) $100
Quarter page (b&w only) $35
The rates are negotiable for regular placement.
Deadlines: The first of December, March, June
and September.
Enquiries to the Treasurer, New Zealand Antarc
tic Society, P.O. Box 1223, Christchurch, New
Zealand.

South Island residents should write to the:
Branch Secretary,
New Zealand Antarctic Society,
P.O. Box 404,
CHRISTCHURCH.
or:
Branch Secretary,
New Zealand Antarctic Society,
P.O. Box 7083
Mornington,
Dunedin.
Overseas residents should write to the:
New Zealand Secretary,
New Zealand Antarctic Society,
P.O. Box 1223,
CHRISTCHURCH.
Bulletin only membership is available to
libraries and other institutions at NZ$25.00
for organisations in New Zealand;
NZ$32.00 to those in Australia and the
South Pacific; NZ$36.00 in North America
and Asia and NZ$39.00 in South America,
Europe, Africa and the Middle East.
(These prices include airmail postage.)
Student membership: NZ$21.00 plus post
age for overseas members.
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