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INTRODUCTION

Marine life around Antarctica, dictated by its extreme climate, has always been a
fascinating topic for biologists. In the 19 century, first documentations of the
abundant marine life were revealed through the eyes of the first sealers. Those
expeditions further contributed significant information on the diversity and
distribution of Antarctic marine life (McClintock, Amsler et al. 2001). But despite
several expeditions, Antarctica was regarded as a 'terra incognita’ at the end of the
19*" century. The beginning of the 20" century, however, brought a change with
the departure of several scientific expeditions into Antarctic regions. While
geographical exploration and magnetic studies were of major importance,
biologists were eager to discover and study the marine life and its adaptations to
the Antarctic climate (McClintock, Amsler et al. 2001; Ludecke 2003). Until today,
Antarctic marine biology has undergone major changes, but is still of major
interests for marine biologists, due to its extreme environments and importance in

the world's ocean cycles (Hempel 2007).

Six expeditions (Table 1), leaving into Antarctic regions at the turn of the 19"
century, were selected for this report and will be investigated for methods and
research areas of marine biology. These methods will further be compared to and
reviewed for their influence on modern studies in marine biology. A further aspect
includes international collaboration of scientific studies during early expeditions

and today.

Table 1. Scientific Antarctic expeditions at the turn of the 19" century.

Expedition Year Country | Leader

Belgica Expedition 1897 - 1899 | Belgium | A. de Gerlache
Southern Cross Expedition 1898-1900 England | C.E. Borchgrevink
Discovery Expedition 1901-1904 England R.F. Scott

Gauss Expedition 1901-1903 Germany | E. von Drygalski

Swedish Antarctic Expedition 1901-1903 Sweden 0. Nordenskjold

Scottish National Antarctic
1902-1904 Scotland | W.S Bruce
Expedition




SCIENTIFIC EXPLORATION OF ANTARCTICA

Polar exploration at the end of the 19" century had covered most of the Arctic and
despite several expeditions into the Antarctic, such as in 1823-24 by Weddell, by
Ross in 1839-43, or by Charles Wyville Thomson in 1872-1876, Antarctica was still a
'terra incognita'. This, however, was about to change with the beginning of the 20%"
century. According to climatic periods discovered by E. Bruckner, the end of the
19'" century was supposed to be a period of warmer temperatures. This should
result in unusually advantageous ice conditions in following years, allowing ships to
proceed far to the south (Ludecke 2003). Plans for Antarctic expeditions arose in
several countries, but the strongest promoters of Antarctic research came from
Germany ( G. von Neumeyer) and Britain (C. Markham) (Ludecke 2003).

At the Sixth International Geographical Congress in London in 1895, a general
scientific agreement decided that an Antarctic research programme should be
established:

“[...] the Congress records its opinion that the exploration of the
Antarctic Regions is the greatest piece of geographic exploration still to
be undertaken. That, in the view of the additions to knowledge in
almost every branch of science which would result from such a scientific
exploration, the Congress recommends that the scientific societies
throughout the world should urge [..] that this work should be

undertaken [...].”
after Ludecke 2003

The first of such scientific expeditions was launched from Belgium under the
direction of A. de Gerlache (1897-1899) and was the first to winter in Antarctic
waters (for this report defined as south of 60°S) (Decleir and Broyer 2001). The
Southern Cross Expedition by C.E. Borchgrevink followed one year later (1898-1900)

and was the first to winter on the Antarctic continent (Crawford 1998).



INTERNATIONAL COLLABORATION DURING THE EARLY EXPEDITIONS

At the Seventh International Geographical Congress in Berlin in 1899, E. Drygalski
(the later leader of the Gauss Expedition) proposed an international collaboration
for Antarctic research with Britain. C. Markham subsequently defined research
areas for Germany and Britain and separated Antarctica into four quadrants
assigning Britain the Ross and Victoria Quadrant, and Germany the Enderby and
Weddell Quadrant (Fig. 1). W. Bruce from Scotland and O. Nordenskjold from

Sweden also attended the Congress and finally joined the collaboration. Final

geographical areas of research are depicted in Table 2.
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Figure 1. Map of Antarctica’s four quadrants as divided by C. Markham (after Ludecke 2003).

Table 2. Expeditions of international collaboration (Lidecke 2003).

Expedition

Research area

Discovery Expedition

Kaiser Wilhelm Il Land

Gauss Expedition

Graham Land

Swedish Antarctic Expedition

Victoria Land

Scottish National Antarctic
Expedition

Laurie Island (South Orkney Island), Coats
Land (eastern Weddell Sea)




Geographical exploration was a major focus of all four expeditions, but additionally
to general routine measurements, each expedition focused on slightly different
areas. The Swedish concentrated on geological research of Terre Louis Philip, the
Scottish on deep sea investigations and meteorology, and Germany as well as
Britain focused on magnetism. Collaboration was given in terms of magnetic and
meteorological measurements, which were taken simultaneously by all four
members throughout the duration of the expeditions. Germany and Britain further
used the same instrumentation (Ludecke 2003).

The early expeditions consisted of a mixture of scientists, typically one for each
field. The “naturalist” was in charge of all types of biological studies, which were
ultimately influenced by his educational background. Methods used to explore the
Antarctic marine life during those above mentioned six expeditions will be

discussed in further detail in the following.



METHODOLOGIES AND APPROACHES BY THE EARLY EXPLORERS

Information on Antarctic life and life strategies were widely unknown. Various
sealing trips (predominantly from 1780-1892) had, however, reported on the
existence, abundance and distribution of various seal species. A major was thus to
gather as much information as possible. All six expeditions spent one or more
winters in the Antarctic region and were able to collect extensive information
about the marine life throughout the cycle of a whole year. This information was
predominantly gathered in the form of observations and descriptions. For this
purpose the Scottish National expedition kept a zoological log and each encounter
with a marine species was entered together with a geographical reference. To keep
observations as comprehensive as possible, everyone on board the Scotia was
familiar with the names of Antarctic birds and seals (Bruce and Speak 1992).
Observations were often conducted in a very detailed and structured manner and
illustrated by drawings and photographs. They were further complemented by the
establishment of zoological museum collections, as well as physiological and

anatomical examinations.

Next to the studies on marine life, various oceanographic experiments were
conducted as well. These included extensive soundings, analyses of seawater
characteristics, such as temperature, conductivity or gravity, speed and direction
of ocean currents, tidal measurements and sediment samples (Wilson 1966;
Mossman, Pirie et al. 1978; Drygalski 1989). As these studies were rather of
physical character and observed not in context of marine life, they were excluded

from this report.

Seals and seabirds were easily observable and often the major focus of marine
biological research. Detailed research methods will be discussed separately for

seals, seabirds and the remaining oceanic flora and fauna in the following section.



Seals

“Very little is known on the domestic economy of these southern seals,

and everything is interesting.”
Discovery Expedition (Scott 1907) Vol I, p 44

Observational studies on seals were extensive and recorded e.g. general behaviour
of seals on land, different colour stages during life, geographical and seasonal
abundance and distribution, and population structure (Appendix 1). These
observations were also compared between the four different species that were
known (Crabeater Seal, Ross Seal, Leopard Seal, Weddell Seal). E.O. Wilson created
highly valuable and comprehensive illustrations of those observations on seals (Fig.
2).

Figure 2. Seal sketches by E.O. Wilson (Wilson 1966).

Seals were usually approached by foot, on ski or in boats and then "collected” by
shooting, clubbing or stabbing them. Subsequently they were skinned and skins as

well as skeletons were prepared for zoological museum collections e.g. (Wilson



1966; Drygalski 1989; Crawford 1998) (Fig. 3). A rather interesting method to clean
the skeletons was used by the Scottish National Antarctic Expedition, where
roughly cleaned skeletons were lowered through holes in the ice and then left in

the water for up to a week until the skeleton was precisely cleaned by amphipods.

"...we visited several "skeleton holes" - that is to say, places where we
had cut a hole in the ice and lowered to the bottom a roughly cleaned
seal skeleton with the object of allowing the little sea-lice (or
amphipoda) to complete the work. These sea-lice swarmed in myriads in
parts of the bay, and ate voraciously off any carcase lowered amongst
them, thus very obligingly preparing beautiful skeletons for us in a week

or thereabout."

Scottish National Antarctic Expedition (Mossman, Pirie et al. 1978), p92

Figure 3. Seal hunting (Nordenskjold, Andersson et al. 1904).

A very good example of how structured and detailed studies on seals were
conducted is given by Emil Racovitza, the naturalist on board the Belgica. He
sorted and classified his samples and also included abundant and accurate data on
their place and date of collection, distribution and their integration in the natural
environment, complemented by the colour drawings he made on the spot. His final
list to describe a seal species included the following aspects: denomination,

history, external features (dimension; general aspect; colour in adults, pre-adults,



juveniles and foetus; fur and hair in the embryonic and adult state; whiskers;
claws). Then followed notes on anatomy (teeth, bladder, genitals, fatty layers) as
well as notes on physiology (sexual differences, size of both sexes, reproduction,
growth, foetal envelopes). Finally, he included a very comprehensive discussion on
ethology (voice, feeding behaviour, sociability, pathologies, parasites, predators,
scars, causes of death and hunting) resulting from observations of these species’
behaviour. He also conducted the first embryological studies on seals and the
resulting embryological collection was of great value to scientists. Combined with
breeding observations (i.e. the time pups were born), studies on seal foetuses were
used for a detailed investigation of the breeding cycle of seals (Decleir and Broyer
2001).

Various anatomical and physiological studies were conducted during the Gauss
Expedition. They measured the amount of blood contained in a seal, the structure
of the blood-vessels for a better understanding of the diving behaviour of seals, as

well as the blood composition:

“Certain vessels have subsidiary branches, which serve to some extent as
reservoirs of oxygenated blood so that the animals can remain longer
under water. We also confirmed a particularly high haemoglobin

content, with a separation of very little serum.”
Gauss Expedition (Drygalski 1989), p 135

Freezing points of blood and urine were investigated, the latter to clarify if seals
were actively drinking freshwater, or whether the uptake of seawater ingested
along with their diet was sufficient. Further physiological tests included the
measurement of pulse rates and blood temperature of resting seals. Therefore, an
approached seal was observed until it had calmed down before it was shot. The
“fountain of blood” coming out of the shot-wound could then be used to measure

the blood temperature (Drygalski 1989).
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Stomach contents of seals were examined for diet composition. Skull preparations
further revealed feeding strategies, e.g. in the case of the crabeater seal, which
showed that its teeth had developed to hold back krill (Drygalski 1989).

Seabirds

Observational studies of penguins were again extensively illustrated by E.O. Wilson
and described e.g. breeding behaviour - nest building strategies (which materials
were used), methods of egg incubation - population dynamics within a rookery,
feeding strategies, predator-prey relationships between penguins and skuas preying
on penguin eggs and young chicks, as well as estimations about chick survival rates
(Wilson 1966) (Fig 4 -6, Appendix 2).
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Figure 4. Egg incubation of penguins. The King Penguin (left side) keeps its egg kept off the ground
by resting it on its insteps, protected by a loose lappet of skin and feathers, whereas the crested
penguin (right side) is sting hunched up over its egg, which is lying in the nest (Wilson 1966).
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Figure 5. Feeding of young Adélie penguins (Wilson 1966).
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Figure 6. Feeding of young Adélie penguins (Nordenskjold, Andersson et al. 1904).

In the same manner as seals, seabirds were killed
for skin and skeleton collections. The Scottish
National Antarctic Expedition established a
comprehensive embryo collection of penguins by
collecting eggs from the day they were laid until
the day they were hatching. Additionally eggs
were collected from the rookeries, blown out and
prepared for museum purposes (Wilson 1966;

Mossman, Pirie et al. 1978).

In order to capture seabirds at sea, E.O. Wilson
adopted the methods devised by ancient
mariners (shooting was impracticable as the ship
couldn't stop to pick the birds up) (Wilson 1967):
black cotton strands were either streamed aft
from the peak halyards to entangle the smaller
petrels, or a special designed triangle, which
proved more successful with the larger petrel
and albatrosses was used (Fig. 7). This latter
method is described in more detail in a note from
Wilson's diary (Wilson 1966; Wilson 1967) (Fig. 8)

Figure 7. Mechanisms to
capture seabirds in  open
waters (Wilson 1967).
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Figure 8. Methods used by E.O. Wilson to catch seabirds during the voyage (Wilson 1967).
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E.O. Wilson had a very structured method in sketching birds, overall producing 8

pictures for each bird species aiming to create an easy identification guide for the
future:

"Each new bird | get | paint the head, profile and from above, and the
foot and leg, and two full views of the bird, front and back, and one of
a wing fully outstretched. The object is to be able to enlarge and paint
up correctly rough sketches | make in a pocket book of all the birds we
see in various positions in life, so that in winter | hope to be able to
work up all these notes into a series of pictures with sea and ice and
birds in characteristic positions, which will enable anyone to recognize
the birds at sight, instead of ploughing through descriptions each time,
as | have to do whenever we strike a new bird."

Discovery Expedition (Wilson 1967), p 13

At the ice edge birds could then be "collected” by using a shotgun and penguins
were killed by a hit on the head, knocking them against rocks or with chloroform
(Wilson 1967; Drygalski 1989)(Fig. 9).
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Figure 9. Penguin hunt (Wilson 1966).
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Stomach contents of penguin were also investigated, as was the amount of blood

contained in a penguin (Drygalski 1989).

Other rather interesting studies by the Scottish included the effect of music on
Emperor Penguins (Fig. 10), tested by playing bagpipes to a penguin and observing
its reaction as well as playing an "amusing trick” on nesting skuas by replacing of
one of its two eggs with a penguin egg (Mossman, Pirie et al. 1978):

“The deception was not at first discovered, for the bird was seen sitting
happily on the egg afterwards; but in the course of a few says the
change was found out, and doubtless the egg was eaten: at all events,

no trace of it could be seen on our return visit."
Scottish National Antarctic Expedition (Mossman, Pirie et al. 1978), p 223

Figure 10. Experiment to test the effects of music on Emperor Penguins (Mossman, Pirie et al.
1978).
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Submerged oceanic fauna and flora

Marine life, such as fish, invertebrates, plankton or other algae were more difficult
to observe. Studies generally recorded whatever species was caught and samples of
those were stored in containers filled with methylated spirits (Mossman, Pirie et al.
1978).

Gale winds washed up marine life from time to time, which could then be collected
from the shore (Crawford 1998). In shallow coastal areas observations on the life at
the seafloor could be made from boats due to the clearness of the water (Crawford
1998). Species were also often found and taken from seal or seabird stomachs, but

generally the marine life was caught by trawling, dredging, using traps or fishing.

During the journey through Antarctic waters, marine life was collected by trawling
and dredging. A variety of nets ranging from vertical nets, hand-held surface nets,

self closing nets to tow-nets was used (Fig 11, 12).

Figure 11. Net used to collect samples from
the water surface (Drygalski 1989).
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They varied in dimension and mesh size and appropriate nets were selected
depending on the depth of trawling. A precise description of tow-nets is available

from the Scottish National Antarctic Expedition:

The tow-nets [...] were of various types, both as regards dimensions and
material. The coarser ones were made of muslin or coarse butter-cloth,
but the finer ones were made of different meshed silk gauzes: the
finest of these [...] was No. 20 miller's gauze, which has 5926 meshes to
a square centimetre, with the side of each mesh 0.05 mm long. It is very
regularly made and extremely strong, while the fineness of the mesh
ensures that hardly anything can pass through; but it naturally becomes
choked very soon, particularly where diatoms are abundant, and has
often to be renewed. As the greater part of the tow-netting had to be
done without slowing down the ship, it was essential that the net used
should have a small diameter to offer as little resistance as possible to
the water. With this in view, Brown devised a form of net 4 to 5 feet
long, with a mouth 4 inches in diameter, and the tail-end narrowing to
2 inches. [...] there was a device by which the terminal six inches,
clamped into a brass ring, could be unscrewed from the body of the net,
which ended in a similar brass ring. The catch could then be carried into
the laboratory and quickly preserved. [...] Other nets of similar shape,
but with a 6-inch mouth, were also used, as well as larger nets (8 inches
to 12 inches across) for slow speeds of for boat work. The larger the net

the coarser the mesh, was naturally the case [...].”

Scottish National Antarctic Expedition (Mossman, Pirie et al. 1978), p 13

Those nets were generally deployed either from the side of the ship or dragged
behind the ship. They were then lifted back onto the vessel with the aid of power-

steamed winched (Fig 13, 14).
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Figure 13. .Self-closing net (Nordenskjold, Figure 14. At the winch-trawling (Mossman, Pirie et
al. 1978).
Andersson et al. 1904).

Winter trawling revealed highly valuable information about the annual composition
of the marine fauna. However, as nearly all ships were frozen into the ice and thus
stationary during winter, a different technique was used. A tow-net was set up on a
line, which was dragged between two holes in the ice that were kept open during

winter. An illustrative description was found in Wilson's Diary (Fig. 15):

“I helped [...] to draw up the D net which he has on a line between to
holes in the ice. It is a dredge net and one drags it some few hundred
yards. The line and the net were put in position when the floe was
cracked by a storm. This crack has since frozen over of course, but the
holes at each end are kept open, and so the net can be dragged
periodically over the sea bottom backwards and forwards, catching

anything there may be there."”
Discovery Expedition (Wilson 1966), p 148

18



- < * 2 7

Figure 15. The trawling net ("D net") used by the British during winter (Wilson 1966).

The German Gauss Expedition was leading the line lengthwise under the ship,
instead of between two holes in the ice. After the line had snapped an Emperor
Penguin was sent down one hole with the line attached to its leg in the hope that

he would swim towards the other hole and repair the dredging set-up.

"As there were many of these birds to be found around the ship, a
suitable specimen was soon chosen and, with a cord tied round its leg,
was dropped into a small hole in the ice near the bow of the ship. The
poor creature tried at first to scramble out again, but as we had other
ideas it was ducked again, until it eventually gave up, dived, and
resurfaced about 50 m away in another hole by the stern.
Unfortunately, it had lost the line on the way, so the procedure had to
be repeated twice more (the bird having been attain careless the second
time), until at the third attempt it came up at the stern of the ship
with the line still attached. The bird was recaptured, praised for its

good work and then released at last.”
Gauss Expedition (Drygalski 1989), p 161

During the Southern Cross Expedition fishing during winter was practised through a
hole in the ice using the “Norwegian pilk, a method of fishing, which depends upon
knowledge of the layers of the temperature in the water and where fish are likely
to be found” (Crawford 1998). Other expeditions set up fishing lines and lowered
small fishing nets through the ice to the bottom, where they were left overnight
(Fig.16, 17) (Mossman, Pirie et al. 1978; Drygalski 1989; Crawford 1998).
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Figure 16. Fishing (right side) (Drygalski 1989). Figure 17. Setting of fishing lines (Mossman, Pirie

et al. 1978).
Additionally, traps were widely used to catch marine life. They varied in sizes and
were deployed in various depth ranges (Scottish, German). The Scottish traps were
a type of lobster pot. Smaller traps had the shape of a skeleton box and were
covered with a 1-inch herring netting. They had a funnel on either end and an
opening door at the top through which the catch could be retrieved. This type of
trap ranged from one to two feet in height, and two to four feet in length.
Additionally, a larger trap was developed, which was in a triangular shape, but
with similar funnels and a door then the smaller traps (Fig. 18). Traps were
designed based on previous experience in higher latitude areas and penguin
carcasses were used as bait (Mossman, Pirie et al. 1978). The Germans used next to
traps hemp swabs, which were “tassels of tow formed from unlayed rope ends 1.5
m long, sent down five at a time fixed to a weighted transverse bar." These swabs
were then moving in the tidal currents and collecting benthic species (Drygalski
1989).

il e e =
y the Scottish National (Mossman, Pirie et al. 1978).

Figure 18. The large trp used b
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HOw DOES MODERN MARINE BIOLOGY DIFFER FROM THE EARLY DAYS?

Early marine biology was often done en route during the expeditions and science
for the “pure sake of science’ was not always the only interest. Borchgrevink, e.g.
stated that even though the collection on scientific data was important, "full
attention will also be given to further investigations of the commercial
possibilities” of Antarctic areas (after Crawford 1998). Until today, Antarctic
marine biological research has undergone major changes. Hempel (2007) defines
three driving forces in the 20" century that dictated research: sealing and whaling
until the 1950s, fishing for krill and fish in the 1960s - 1980s, and worries about
global climate change and biodiversity loss since the 1990s. Each of these drivers
was related to global demand (e.g. seals and whales for candlelight, whale blubber
for margarine, the hope for a CO; sink of the Southern Ocean) and have influenced
specific research on mammals, krill and plankton, biogeochemistry, sea ice and
benthos (Hempel 2007).

Various new disciplines have evolved, many of which the "naturalists" were
pioneers, e.g. Racovitza is considered a pioneer of ethology, nowadays a discipline
in full expansion but at the end of the 19" centaurs only vaguely defined (Decleir
and Broyer 2001). Disciplines, such as microbiology, genetics, ecology, integrative
ecophysiology, or biological oceanography are only few examples of the wide range
of marine biological studies today. This development has led to highly specialised

marine biologists today, compared to the versatile nature of the early biologist.

This development in the field of marine biology was strongly influenced by the
studies and results of the early expeditions. An extensive amount of first

discoveries and observations was made during that time, e.g.:

e the discovery of many undescribed oceanic species,

e basic observations on the geographical and seasonal distribution of seals and
seabirds,

e the location of many seabird and penguin rookeries

e first observations on the composition of oceanic species (plankton, fish)

throughout the year
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e first observations on adaptations to life in the Antarctic

As little information about Antarctic species was known, a major aspect of marine
biological studies (esp. for seals and seabirds) during the early expeditions was the
collection and preparation of skins, skeletons, but also embryo and egg specimens.
Several members of the early expeditions regretted the killing of animals in the

“name of science”:

“It seams a horrible intrusion slaughtering these harmless beasts
[when they are] sleeping upon the ice under the peaceful silence of

the Antarctic sky.”
Southern Cross Expedition (Crawford 1998), p.60

“[...] but an opportunity not to be missed, for no one has ever seen this
bird [Emperor Penguin] in any numbers before, and it is our duty to

bring back as good a collection as we can”
Discovery Expedition (Wilson 1966), p.17

“I had to superintend this beastly butcher’s job, a duty much against
the grain”

Discovery Expedition (Seaver 1946),
p.88

These studies, however, gave important results about the basic organisation of an
organism and made it possible that much of today’s research on seals and seabirds
can focus on non-lethal methods. The latter are further influenced by the need to
consider the conservation status of different species as well as the aspect of animal

ethics in modern research.

Nevertheless, a variety of the methods and the general research ideas of the early
biologists are still used today. E.g. studies about the seasonal and geographical
distribution, about feeding behaviour, such as diet composition and feeding
grounds, and studies about diving behaviour of seals and seabirds are still
conducted. Advances in technology, however, such as the use of “biologgers”,

which are satellite transmitters attached to an animal, or surgically implanted
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loggers, have added more detail and expanded on the data collected in early times
(Fig. 19). Species can be followed on their distributional ranges for up to one year,
habitat preferences, feeding strategies, as well as specific diving behaviour
(duration, depths, 3-D profiles) can now be observed (Bornemann, Kreyscher et al.
2000; Green, Wilson et al. 2008).

Figure 19. Young Emperor Penguin with satellite tracker (www.aad.gov.au).

Nets of various types and sizes are still used to catch and study submerged marine
flora and fauna, such as plankton, fish or benthos (e.g. Barrera-Oro and Winter
2008; Ward, Meredith et al. 2008) (Fig. 20, 21). Researchers continue to discover
new species, which are then described in a structured way similar to that used by
the early explorers, i.e. size, outer appearance, anatomy and illustrated by
drawings and photographs, etc. (Matallanas 2009).
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Figure 20. Plankton net (compare to Figure 21. Tow-net (http://images.aad.gov.au)
Fig. 12) (www.esf.edu)

New research areas have additionally developed due to human impacts on the
Antarctic ecosystem. The effects of UV radiation on marine life, the effects of
fishing on ecosystem dynamics or the impacts of climate change due to elevated

CO, emissions were non-existing areas of research back then.

Research has also moved away from the sole study of individual species. The
importance of understanding food web dynamics and ecosystem processes further
promotes interdisciplinary research, e.g. with marine chemistry and physical

oceanography.

Some of the biological research is also still used for commercial purposes, just like
during the early expeditions. Bioprospecting, which involves the search for genetic
or biochemical resource for commercial purposes, is currently thought to be one of
the world’s most important growing industries likely to affect Antarctica and the
Southern Ocean (Weber 2006).
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INTERNATIONAL COLLABORATION TODAY

Modern research in Antarctic marine biology is dominated by international
collaboration. Organisations such as the Scientific Committee on Antarctic
Research (SCAR), the Scientific Committee on Oceanographic Research (SCOR), or
the Convention for the Conservation of Antarctic Marine Living Resources (CCAMLR)
bring together joint international programmes for marine biological research.
Various large research programmes have been conducted. The Biological
Investigations of Marine Antarctic Systems (BIOMASS), directed to understand the
structure and functioning of the Southern Ocean ecosystem, from 1976-1991 was
probably one of the largest and most comprehensive biological projects conducted
(Hempel 2007). Other large collaborations include the Southern Ocean Global
Ocean Ecosystem Dynamics (GLOBEC) project, which focused on the year-round life
cycle of Antarctic zooplankton, particularly krill, or the Southern Ocean Iron
Experiment (SOFeX), which aimed to investigate the effects of iron fertilization on
the productivity of the Southern Ocean (Hempel 2007, www.mbari.org). Particular
focus on international collaboration is further given through the International Polar
Year (IPY), which operates on a 50-year cycle and represents an "intensive burst of
internationally coordinated, interdisciplinary, scientific research and observations
focused on the Earth’s polar regions” (Rapley, Bell et al. 2004). International joint
research is, however, not restricted to large projects. Even though many nations
have established their own (smaller) national research programmes, biologist from
various nations are often partaking in those due to logistical constraints that
greatly dictate research in Antarctica. Collaboration is additionally enforced within
the Antarctic Treaty that states in Article Ill that “to the greatest extent feasible
and practicable ... scientific observations and results from Antarctica shall be

exchanged and made freely available” (Antarctic Treaty, 1959).
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CONCLUSION

Antarctic marine biology has developed since the early expeditions from being a
science conducted in the background of other interests (esp. geographical
exploration) to a science of global scope. Today there is widespread scientific
interest in old and new questions in Antarctic biology: How are organisms
defending themselves against the extreme cold? Where do they go to? How are they
interlinked within the Antarctic food web? How will they react to climate change?
But Antarctic marine biology is also increasingly focusing to explore more dynamic
global issues including the flow of carbon, nutrients and energy through marine
food webs, the effects of ozone depletion on planktonic and benthic organisms, and
global change processes. International collaboration continues to be a major factor
in successful research due to Antarctica’s remote and harsh environment (Hempel
2007) and various research platforms operate either from research vessels or bases

established on the continent.
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Figure XX. Extract form E. O. Wilson's diary about observational studies on penguin (Wilson 1966).
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