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At the forefront ... Professor Peter Steinberg. Photo: Peter Rae

Knowledge
goes global

Super
swimmer
tracked

Marine stations around the world are working
together, writes science editor Deborah Smith.

The ungainly gait of the seal belies its strength in the
water — an attribute that’s proving useful for
researchers, writes Lissa Christopher.

D

r Iain Field hates
it when people
liken Antarctica’s
elephant seals to
giant slugs. The
gargantuan
beasts might move at a ‘‘slow
wiggle’’ on land, says Field, the
deputy director of the Marine
Mammal Research Group at
Macquarie University, but in
their element – the deep ocean –
they’re ‘‘super mammals’’.
They can dive past
2000 metres, hold their breath
for more than two hours, dive
without rest for hours on end
and cover 15,000 kilometres on
trips out to sea that last months.
They even sleep hundreds of
metres below the surface.
Field is part of a team of
scientists studying the foraging
behaviour of Antarctica’s larger
predators (seals, seabirds and
penguins) in collaboration with
the Australian Animal Tagging
and Monitoring System at the
Sydney Institute of Marine
Science, the University of
Tasmania and the Australian
Antarctic Division.
His research includes regular

Messengers ... seals are used to relay information
about Antarctic habitats and population numbers.
trips to Antarctica to attach
monitoring devices to elephant
and Weddell seals. With gadgets
attached, the super swimmers
get on with their normal lives in
the chilly depths of the Southern
Ocean, relaying information
back to the lab as they go.
The gadgets – satellite relay
data loggers, which are designed
to fall off when the animals
moult – track where the seals go,

how deep and long they dive and
the temperature and salinity of
the water they’re in. They relay
the data back to land whenever
they resurface – commonly
every half an hour or so.
The information is of interest
not just to Field but to a range of
Australian and international
scientists, who use it for
everything from long-term
climate modelling and daily

weather forecasting to deducing
how creatures further down the
food chain, such as fish and
crustaceans, are faring in the
face of climate change and the
warming of the Southern Ocean.
‘‘Oceanographers think this
data is incredible because the
seals are easily able to measure
an environment that we as
human researchers can’t get to a
lot of the time,’’ Field says.

‘‘And there are particular
difficulties in measuring the
ocean around Antarctica. It’s ice
covered, it’s so far away, it costs a
lot of money to get there, it’s
often stormy and rough . . . but
the seals don’t care about any of
that. They’ve evolved to live in
that environment so they’re able
to send us back a lot of data
about what they’re doing and
their environment.’’

Last Antarctic season, Field’s
group signed up about
40 Antarctic seals and about
160,000 separate dives have
been logged since February.
Though the seal data
contributes to a broad range of
scientific endeavours, Field’s
primary interest remains the
seals themselves and how
they are faring as their
environment changes.
Their predicament is less clear
cut than that of, for example, the
Arctic’s endangered polar bears.
Antarctic seal populations
keep changing and moving,
Field says, ‘‘but at the moment,
we just don’t understand
whether these animals are in
such serious trouble’’.
‘‘As I tell my students, ecology
is a beautiful set of shades of
grey,’’ he says.
‘‘In some places in the
Antarctic, the ice is increasing; in
others, it’s decreasing. It’s the
same with seal populations. In
some places they are increasing;
in others, decreasing.
‘‘We are going through a
period of rapid change and we
are in a state of flux.’’

Gut instinct seals a journey of discovery
IF YOU want to study gut bacteria
in wild seals, it helps if you can
get your hands on wild seal poo.
And so it was that PhD candidate Tiffanie Nelson found herself
travelling in Antarctica twice in
2008, taking swabs from the rear
ends of the two largest seal species – southern elephant and
leopard seals. It was, she says,
‘‘the adventure of a lifetime . . .
[and] confronting at times’’.
It also led to an unexpected
discovery: antibiotic-resistant

bacteria among the gut flora of
the wild seals; seals that have
never taken antibiotics and that
live far from antibiotic-swilling
human civilisation.
Nelson also found evidence of
antibiotic-resistant bacteria in
the water near some of the
sewage disposal areas.
Nelson is quick to point out
that her PhD research, undertaken with the Australian Marine
Mammal Research Centre and
the Evolution and Ecology

Research Centre at the University of NSW, has not demonstrated a big antibiotic
resistance problem among Antarctica’s seals or in Antarctic
waters. Rather, it has found ‘‘a
possible pathway’’ through
which bacteria can pass between
species and one with the potential to cause problems.
There’s a perception that
waste can be dumped offshore
because the ocean is so big and it
seems unaffected. That percep-
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tion is exaggerated when it
comes to the Antarctic, Nelson
says, ‘‘because it’s so big and so
cold and so far away.
‘‘But we underestimate bacteria if we think like that because
even though the Antarctic is so
big and so cold [the water is
about minus 2 degrees all year
round], there is still this capacity
for bacteria to be passed on,
which has the potential to be
damaging to the wildlife.’’
Lissa Christopher

Cold facts ... researcher Tiffanie Nelson meets a local at Antarctica.
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THIS planet is called Earth but it
is often said a more appropriate
name would be Water.
Seen from space, the blue
depths of the oceans dominate
the smaller patches of land.
In an effort to better
understand the enormous
marine ecosystems that
surround them, countries have
established about 1000 research
institutes along their shores.
The scientists who work in
them have long had useful
collaborations, swapping ideas,
knowledge and people. But as
global threats to the marine
environment grow, they have
decided to formally join forces.
The World Association of
Marine Stations was created last
year under the auspices of
UNESCO. Details of how it will
operate are being worked out by
a steering committee.
The Sydney Institute of
Marine Science (SIMS) will be a
member of the association and

They [marine stations]
have decided to
formally join forces.
institute director Professor Peter
Steinberg cites the alliance as a
prime example of how marine
science is a truly global
endeavour. International
networks established by Sydney
scientists with colleagues
overseas enhance the quality,
amount and breadth of the
science research carried out in
our own city, he says.
‘‘We have people working all
over the world and people from
all over the world come here. By
going to different systems – be it
in Antarctica or the tropics, the
US or Europe, or wherever – it
informs the work we do here.’’
This global connection is
particularly important for
assessing the impact of climate
change on the oceans.
In January, SIMS will host an
international workshop that
will look at which invasive
species could be winners – and
become even bigger pests – as
the climate changes and which
could be losers.
Fisheries management and
the establishment of marine
parks are also issues many
countries are grappling with.
Fish biologists and ecologists
at SIMS, such as Professor Iain
Suthers of the University of NSW
and Dr Will Figueira of the

University of Sydney, work with
overseas colleagues on how best
to manage the interactions
between people and the
creatures that live in the oceans.
Marine stations around the
world also work closely with
museums on the taxonomy, or
classification, of many species –
and SIMS is no different.
It works closely, for example,
with experts at the Australian
Museum, such as Dr Shane
Ahyong, on the taxonomy
of stomatopods.
‘‘Stomatopods are cool,’’
Steinberg says. ‘‘They basically
look like a hybrid of a praying
mantis and a prawn.’’
Their forelimbs, known as
raptorial appendages, are so
strong, a large stomatopod can
use them to shatter glass.
Steinberg, who is also a codirector of a centre at Nanyang
Technological University in
Singapore, uses the stomatopod
example to illustrate how
scientists travel more than many
people realise.
By coincidence, he recently
bumped into Ahyong, not in
Sydney but in Singapore, where
they had both gone for different
research purposes. ‘‘That
happens all the time in science.’’
He points to his own research
group at the Centre for Marine
Bio-Innovation at the University
of NSW as a prime illustration of
the international nature of
science. Steinberg is an
American and the other director
of the centre, Professor Staffan
Kjelleberg, is a Swede.
Their team includes people
from Spain, Germany, Italy,
France, China, Singapore,
Argentina and the US. ‘‘It’s a
mishmash of international
flavours,’’ Steinberg says.
He says researchers are drawn
to the Sydney institute and its
member universities because of
the strong reputation of marine
research in Australia and the
unique marine resources here –
Sydney Harbour is one of the
most biologically diverse in the
world, with more than 570 fish
species. Sydney’s great climate is
also a strong attraction.
‘‘We get a lot of people from
cold Scandinavian countries
and Europe,’’ he laughs.
Steinberg himself came to
Sydney as a young postdoctoral
student to study kelp, a large
seaweed, and exemplifies how
personal forces can also play
a role.
‘‘I came for kelp but I actually
stayed for Kay, my Australian
wife,’’ he says.
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