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From Gondwana to Climate

The discovery of, and
early expeditions to,

Anta rctica % Antarctica is the coldest, windiest and driest

A continent on Earth. The lowest temperature Antarctica
195:1'36) P . W recorded was -88 degrees Celsius. In the interior
JURASSICERA - Asingle X : : :
B . of the continent, wind speed§ reach as high as 850)
RS 320km/h. The annual rainfall is about 50mm inland, T

and 35mm along the coastline.

f iy # During summer, Antarctica has 24 hour days and

P g no nights. During winter, Antarctica has 24 hour
rica, Antarctica,

New Zealand, Australia and India. Dinosaurs nights when it is continually dark for about one
evolve and oceans teem with fish. Bird-like month.

creatures evolve and the climate is warm and wet. s Antarctica is so cold because it is:

— surrounded by an ocean with cold currents;
136265]m /

ey : : — the windiest place on Earth;

It i = . .
Ry Rl /0 et t  S — completely covered with snow — since
tropical climate and is covered with ferns and

Gondwana begins
to break up to

that a large mass of land
must exist to counter the
weight of the Arctic. They
call this land Antarctica

- meaning ‘opposite the Arctic’.

{1773

Captain James Cook circumnavigates the
Antarctic and is the first to cross the Antarctic
Circle.

L

conifers. Australia and New Zealand breaks snow is white, it reflects rather than 1810
away from Antarctica as it drifts towards the absorbs the Sun’s rays; and
South Pole. Fabian von Bellingshausen becomes first person

- situated at an eXtremely h'gh altitude. to see the Antarctic continent, after crossing the

Antarctic Circle.

1820
Captain John Davis, on a sealing expedition,

reports first landing on the continent of
Antarctica.

1823

British whaler James Weddell sails
to 74 degrees South, which is the
furthest most south sailed. The
Weddell Sea is named after him.

PALAEOCENE ERA - As the continents drift
further apart from each other, oceans begin to
surround them. Antarctica drifts further south
towards the South Pole and moves further away
from New Zealand and Australia.

54=38Imya
EOCENE ERA - Large ice caps form on
Antarctica as it settles in its position over the

South Pole. The surface becomes jagged with ice
mountains which stretch from coast to coast.

Weddell Sea

38:26]mya South Pole = | ﬂ
OLIGOCENE ERA - Icebergs become British, French and American expeditions

|I‘ldigenous plants and animals establish status of Antarctica as a continent.

permanent and Antarctica becomes

a frozen winterland with little vegeta-
tion, the coldest temperatures and
strongest winds.

26-7amya
MIOCENE ERA - Whole surface of Antarctica

becomes covered with ice and seal-like
creatures or plnnrpeds( be.come mhablicants S

Antarctica is a hostile environment and most of the plants and creatures in 111899
South Africa will not survive there. Lichen - a plant composed of fungus and Carsten Borchgrevink leads British expedition
algae - is found growing on the rocky outcrops. Invertebrates (animals that landed men at Cape Adare. This was the first
without any backbones) such as ticks and mites are also found. Larger land S8 tion teaTtoRRRd a Win'STin Antarc B
animals include penguins and seals. Some breeds of 1914
B penguin include the Emperor and Adelie penguin. U0 o L 87 o i

5 Twelve seal species live on the coastline. The other exP iR TGS, disediiiiuc v
Q\ surrounding ocean is the home of whales, route that leads to the South Pole.
' which feed on krill and

sometimes seals and 1923

penguins. The beginning of large-scale factory-ship
whaling in the Ross Sea.

1928

Sir Hubert Wilkins makes the first Antarctic flight
from the Antarctic Peninsular to the Ross Sea.

1935

Caroline Mikkelsen from Norway

ﬂ@ 000 ’ cans becomes the first
= TOday woman to land on
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The Antarctic Treaty governing activities in
Antarctica is signed. South Africa is one of the
original signatories of this Treaty.

Ross Sea
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PLEISTOCENE ERA - The Great
Ice Age begins. 30% of the ;ﬁﬂ'ﬂ-

Earth is covered by gIaC|ers CL\_',ED.‘__,___‘-.
hoob

and some oceans freeze. /\\

oceanK-urrent‘isqlatgswaterS ar0u ind Antarctica,
and the contlnent is permarréhtly frozen -
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Discovery of the Prince Edward Islands which
includes Marion Island.

I800LR1932

Sealing industry thrives and leads to the near
extermination of fur seals on Prince Edward
Islands.

19391948

After World War Il, Marion and Prince Edward
islands are annexed in 1948 and officially
proclaimed South Africa’s territory.

195859

The first South African National Antarctic
Expedition (SANAE) based at an old Norwegian
station.

1962

SANAE |, the first South African base is built in
Antarctica.

1963

The first postgraduate degree (MSc) is awarded
for research conducted as part of South African
National Antarctic Programme (SANAP).

197.0/7:1

The first SANAE base in Antarctica replaced by a
second base called SANAE II.

1978

The research vessel,
the mv SA Agulhas,
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1981

Two long-range Aerospatiale Puma helicopters
become available on the SA Agulhas.

199i1//92:
=$1996/97
%Q The SANAE IV base is
5 erected on hard rock
: at Vesleskarvet in
Antarctica.

20030 s |

Research support transferred to the Department
of Science and Technology and logistics remains
with the p_ep-a%men'g;offljip\;i_ir_'on_ml_ental Affairs

a,

and Tourism.
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SA Agulhas

The SA Agulhas is the Department of Environmental

Affairs and Tourism’s research and supply ves-

sel, which is used by the South African National
Antarctic Programme (SANAP) for the transpor-
tation of personnel and cargo to its three bases

in Antarctica and on Marion and Gough islands.

Other countries also charter the Agulhas to assist

with their Antarctic programmes, e.g. Germany. The
ship also conducts research, weather observations and
buoy deployments in the waters surrounding Antarctica,
and Marion and Gough islands. Many weather buoys have
been released at 12-hourly intervals on these voyages, and
meteorological reports are transmitted every three hours
when at sea. The Agulhas uses satellite navigation to plot

its way from South Africa to the three bases. The ship has

a large hanger that accommodates helicopters used for air
support in the offloading of personnel and cargo at all three
stations. The Agulhas can accommodate 94 non-naval passen-
gers and each cabin has its own shower and toilet facilities.

Living conditions for
humans in Antarctica

Antarctica has no native human population. It is a hostile
environment and living there is extremely difficult.

Researchers from a number of countries occupy the |
continent at various bases. Ship and air support provide the -

transportation

of personnel,
equipment, cargo
and supplies. This
includes vehicles,
food, fuel, research
equipment,
clothing, etc.

SOUTH AFRICA”
INVOLVEMENT

Department of Science
and Technology

www.dst.gov.za

South African base in Antarctica

Antarctica has hostile living conditions that are not suitable for human
beings, therefore the design of the South African base requires careful
consideration. In addition to this, researchers are committed to pre-
serving the fragile environment of the Antarctic and have to be extra
careful not to destroy or pollute the surrounding ecosystems. @8
When South African researchers first started staying in the (=
Antarctic they stayed in bases — SANAE |, Il and Ill - which were
built on the ice shelf. However, these bases had a short lifespan
due to impacting snow. The decision was therefore made to
build SANAE IV about 170km inland on a‘nunatak’
(meaning rocky outcrop) at Vesleskarvet.
The frame of the base is made of steel and the outer
layer is rigid, pre-constructed foam and fibreglass panels.
The base is built on stilts, to allow for wind flow and to prevent
the accumulation of snow. The roof and bottom panels
are painted bright orange which makes it easier to see
the base from the air. The living quarters are heated
by heat exchangers that are run off a generator. Fresh
water is obtained by melting snow.

—

- Antarctic Treaty

The Antarctic continent belongs to no state or
government. The Antarctic Treaty was drafted to
ensure that no dispute arises over the ownership of
Antarctica. The governments of Argentina, Australia,
Belgium, Chile, France, Japan, New Zealand, Russia,
s Britain, Northern Ireland, the United States and
South Africa are the 12 original signatories of the
Antarctic Treaty. The treaty recognises the important
contributions Antarctica makes to scientific investigations and prohibits any
military or mining activity. Some of the conditions of the treaty include that:
# Antarctica may be used for peaceful purposes only;
#freedom of scientific investigation is allowed;
#information regarding plans for scientific programmes in Antarctica must be
exchanged to ensure maximum economy and efficiency of operations;
#scientific personnel in Antarctica can be exchanged between
expeditions and stations;
#scientific observations and results from Antarctica must be ‘
freely exchanged; and
#no nuclear explosions or disposal of radioactive materials will ,‘.
be allowed in the Antarctic.
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ID YOU KNOW?

The increase in temperature on Marion Island has improved During 1996, Gough Island and Hap.. T SENSE Skuas are scavenging, gull-like
conditions for the mice on the island, which were introduced its surrounding waters were o _ fEoPLe MEARBY birds with unerring instincts
by passing ships over 200 years ago. They eat insects and given World Heritage Site status. £re - when it comes to finding

earthworms, which are the only creatures feeding
on plants. With fewer herbivores, the O
energy and nutrients from plants

are not being effectively passed '
back into the ecosystem. The
natural bottleneck has become
tighter because of the rodents.

human activity. These birds
arrive at campsites far inland
within hours of them being
established. American scientists
have gone so far as to

suggest that the birds

4 , 7 detect the vapour trails of
Gough Island is a British o~ helicopters and follow them inland.

possession, and is uninhabited
save for the eight to ten South
Africans and British nationals
Q undertaking research
and manning the
meteorological
station, leased
as part of an A TR
agreement _ A Marion Island
between the e W
two countries.

In the past 40 years,
Marion Island's average
temperature has
increased by
approximately 2
degrees Celsius.
Sub-Antarctic
temperatures are
rising faster than
anywhere else in
the world.

Some lichen species in
Antarctica can survive temper-
atures of -96 degrees Celsius,
even though many of the same
species are also found in mild
and tropical climates.

Gough Island

15 IT MY IMASINATION
Of 15 IT GETTING [WARMER
Rounp HERE 7

........

No.. T NveveER
FEEL THE ColLD

Marion Island

has about 2 400mm of rain every
year (Gough Island has in the
region of 3 120mm), and the
average wind speed is about 60%
higher than that of Cape Town.

o A small mite called

4@ Maudheimia, which eats
" bacteria and lives under .
- v rocks in the deep | The Snow Petrels at
y Antarctic, produces Robertskollen, near the SANAE
a natural antifreeze South Africa established its first IV base, nest so deep inland
from sugars and station in Antarctica when it that adults have to make a

alcohols to survive took over the Norwegian base daily round trip to the sea and South Africa first occupied Marion
= winter temperatures in Queen Mary Land in 1960, back of more than 300km every Island in the late 1940s, for use as a
of -30° Celsius. after Norway vacated it. time they feed their chicks. whaling base.

This area still retains its hard-

to-pronounce Norwegian
names, like Borgmassivet,
Ahlmannryggen and
Sverdrupfjella-Kirwanveggen.
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THAT EXPERIMEN
|  DiDN'T WeRk BAck
N SA EITHEE

... AN Topay’s
SOLAR WIND Wil BE

Contact details

University of KwaZulu-Natal
Department of Physics
www.ukzn.ac.za
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/ IWELL, Holv ELSE

ARE WE &cole To
MEASURE ENERGY
TRANSFER FROCESSES (M
A THE MAGNETGSPHERE 7

I PoNT KNow...
ONE COSMIC PARTICLE ,
(S JUST LIKE ANY oTHER

CoSMIC FARTICLE To Ms

=gyt

Antarctic Magnetosphe

. . Ground-based Obs
Antarctic Research On Cosmic Rays (ANOKS) - _
€ magnetospnere pr

# Cosmic rays are extremely energetic particles originating both in the Sun which is potentiall
ionosphere. and in the galaxy. # Since scientis

# Understanding cosmic rays is essential for studying space weather, which
ome a primary influences satellite communication systems.
# A neutron monitor has been operational at SANAE IV since the earliest expedition.
available % It offers a nearly continuous data set extending over approximately four solar cycles,

which offers an understanding of the modulation of cosmic rays by solar activity.
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Some ongoing research projects - ) .
conducted around Antarctica include: "}6
#the composition and feeding ecology of QLL
demersal fish communities; ‘?%5
#the trophic position of pinnipeds at ® .
Marion Island; and and chmal‘e o
#the ecology of the swimming prawn, ’fro
Nauticaris marionis, at the Prince Edward ‘{%
Islands. % p
£t
f’q?
e =
T USEP Te LUVE
OVER THERE.. BUT
THIS If A MucH BeTER
NEIGHBOUEH DD
Stud); ac’t'\\l'\’t'\es include measuring surface atmospheric
Yin %o S(esea(c e such as turbulent fluxes of Momentum, sen;j ble
c&o}) , \)(‘(c)c'e » southern ocean.
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& > °)’; 65 3 University of Pretoria §§\'° é\b ﬂ
é’_ § > é' §+ Dept. of Geography, Geoinformatics and Meteorology éi,“
& D ¥ & 5 oy WWW.uUp.ac.za
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%o JIUO‘—_)[\')’\' §b Epﬂfﬁfu'f THEY 2 Rhodes University J o S
% Dept. of Zoology and Entomology : .
% WWWw.ru.ac.za v

University of Fort Hare
Dept. of Zoology
www.ufh.ac.za

? e THATS FUNNY...
< University of Cape Town I:"‘ PlcklnG OP SoME
Dept. of Oceanography . SIGNIFICANT MOEMENTS
www.uct.ac.za ' HERE...
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Engineering research at the Antarctic
started in 1999 and emphasises the
natural and environmental dimension
of science, as opposed to industrial-
orientated engineering research.

Students often conduct and
complete their research at
Antarctica.

IT'S JUST NoT”
FART? THESE HuMaps
MNEVER THRON ANYTHING

[ L3

ReECYCLiNG
DeEPOT

Other theses that have been completed at
the Antarctic are:

# Energy Management in 2002; and
*Waste Management in 2003.

EXPLORING WIND ENERGY
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L KNOW... AND
THEY'RE SMELY
Too

7 Yes... T THINK
\ WIND ENERGY COoULD

N WORk!S
Mechanical, electronic, aeronautical
and marine engineering are being
used to provide for the technical
needs and improve living condi-
tions at the bases on the Antarctic.

REDUCING AIR POLUTION

IMPROVING LIVING CONDITIONS

. SIGH...
I LL HAVE To
WAIT FoR NEXT
WEECKS SHolveR

T JUST NEED
: SoMg FRESH..
' \ AAAAAASH

Contact details

T HEATING & VENTILATION

University of Stellenboasch _
Dept. of Mechanical Engineeringz

Www.sun.acC.Za
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