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One Place Many Stories: Antarctica
Minister’s Foreword

As former Australian Prime Minister Bob Hawke said in 1989, Antarctica is the last great wilderness. This vast continent — nearly twice the size of Australia — and its surrounding seas, are shaped by cold and wind, ice and snow.  

The Antarctic region — the continent of Antarctica, the Southern Ocean and the subantarctic islands — encompasses diverse ecosystems; from cold deserts to the sodden subantarctic, from pack ice, salty lakes and small areas of ice-free land, to the vast oceanic regions of abyssal depth. The region’s character derives from its unique geography and history. It is centred on the South Pole and surrounded by the Southern Ocean, which links the world’s major oceans and is a key influence on their circulation. 

Australia is tied to Antarctica through its geology, climate and history. The Antarctic region occupies a unique place in our national identity, dating back to the ‘Heroic Era’ and continuing today through a modern and extensive Antarctic program based on science, environmental protection and conservation. Antarctica and the Southern Ocean are key drivers of the global climate and Australia’s Antarctic research program is critical to our understanding of how the planet works, the impact of climate change on Antarctica and, as a result, the global climate system.

Two decades ago, former Prime Minister Bob Hawke and former French Prime Minister Michel Rocard convinced the rest of the world that Antarctica should be protected from mining. For the first time, we recognised that the last pristine continent on earth should remain untouched. The opportunity was nearly missed, but those two men changed the world’s way of thinking just in time.   

This book illustrates why Antarctica is such a special and globally important part of our planet and provides a snapshot of Australia’s involvement with the icy continent.

The Hon Tony Burke

Minister for Sustainability, Environment, Water, Population and Communities

QUOTE:
‘In terms of international or global impact…so much of the world’s weather is generated in Antarctica, and in oceanographic terms, something like 50 per cent of the world’s oceanic water masses are generated around Antarctica…In that sense there is really no other continent that matches Antarctica for global importance.’

Professor Patrick Quilty, former Chief Scientist, Australian Antarctic Division.
A land of extremes
Antarctica is a land of extremes. It is the driest continent on earth – the polar plateau receives a comparable amount of moisture to the world’s hot deserts. It is the coldest continent on earth – the lowest temperature ever recorded was minus 89.6°C at Vostok, in East Antarctica, in 1983. It is the windiest continent on earth, with wind speeds of up to 320 km per hour recorded. Antarctica is also the highest continent, with an average elevation of 2300 m. 

In winter, a band of sea ice surrounding the continent extends ice coverage from 13 million km2 to some 20 million km2. For millions of years, snow and ice have built up on the land, so that now all but two percent of the continent is buried under a permanent ice sheet. The ice sheet holds 90 percent of the world’s ice, which is 60 to 70 percent of its fresh water. Bound into the ice is a unique environmental record stretching back more than one million years. The ice and the air trapped when surface snow turned to ice, provide a continuous record of earth’s climate and other variables, such as changes in atmospheric gas composition and volcanic fallout.

The ice sheet averages 2.4 km thick (4.7 km at its thickest point). If all the ice were to melt, the level of the world’s oceans would rise by 65–70 m. If the weight of the ice were removed, it is estimated that the underlying rock would rise by 700–1000 m. The Antarctic ice sheet is moving gradually outwards at speeds varying from a few metres to several kilometres each year. When it reaches the coast as glacial ice, it breaks off to form icebergs. 
Antarctica has not always been an icy continent. Two hundred million years ago, Antarctica was joined to Australia, Africa, India, New Zealand and South America in the giant, mid-latitude, continental landmass of Gondwana. When Gondwana broke apart some 60 million years ago, Antarctica became cold and geographically isolated, forcing many species to extinction. The surviving life forms evolved to endure the harsh environments. Many of them, including emperor and Adélie penguins, are found nowhere else.

QUOTE:
‘We dwelt on the fringe of an unspanned continent, where the chill breath of a vast, polar wilderness, quickening to the rushing night of eternal blizzards, surged to the northern seas…We had found the Home of the Blizzard.’  
Douglas Mawson, Home of the Blizzard.

The Southern Ocean’s Global Reach

Antarctica is surrounded by the Southern Ocean – an immense body of water that connects the Pacific, Indian and Atlantic oceans. The Antarctic continent forms the southern boundary of the Southern Ocean, while the Subtropical Front – a transition zone between cool, fresh, nutrient-rich subantarctic waters and warm, salty, nutrient-poor subtropical waters – is generally considered the northern boundary.

The Southern Ocean experiences some of the strongest winds and largest waves on the planet, leading sailors to christen the southern latitudes the ‘Roaring Forties’ and ‘Furious Fifties’. It is also the home of the largest ocean current in the world, the Antarctic Circumpolar Current.

The current flows from west to east, carrying between 135 and 145 million cubic metres of water per second on a 20 000 km-long path around Antarctica. While the speed of the current is not extraordinary (about 0.5 m per second), the great depth (4 km) and breadth (100–200 km) of the current results in a massive transport of water –

about 150 times the flow of all the world’s rivers combined.

The Antarctic Circumpolar Current redistributes heat, nutrients, oxygen and carbon dioxide around the world. The winds and the annual cycle of freezing and melting of sea ice around Antarctica drive a vertical circulation in the ocean which connects the surface and the deep ocean.  By storing and transporting vast amounts of water, heat and carbon, the circulation of the Southern Ocean influences climate, sea level, nutrient cycles and biological productivity on regional and global scales. Any change in the circulation of the Southern Ocean is expected to have widespread consequences.

Further understanding and improved modelling of Southern Ocean processes and their interaction with the atmosphere and ‘cryosphere’ (ice- and snow-covered areas) is critical to detecting and predicting future global and regional climate change, the uptake of carbon dioxide by the oceans, and sea level rises. It is also essential for planning to protect the health and sustainability of Antarctic marine ecosystems.

QUOTE: 
‘Voyaging to Antarctica is one of the last great journeys left on the face of the earth. Like the ‘Heroic’ explorers, you experience the storms of the Southern Ocean, the wonder of seeing your first iceberg, the excitement of breaking through the pack ice and finally the majestic sweep of the Antarctic icecap curving down from the South Pole. No one returns from Antarctica without being fundamentally changed by the experience – simply by confronting nature on such a tremendous scale.’ 

Tim Bowden, Author, Broadcaster and former Australian Antarctic Arts Fellow.

The web of life

Many Antarctic and Southern Ocean organisms are living at the limit of survival and are critical indicators of global environmental change. Several of these organisms are found nowhere else and they make a singular contribution to biodiversity. For these reasons, the conservation of Antarctic biota is a vital part of Australia’s stewardship of the region. Among the international agreements that protect and conserve Antarctic species are: the 1972 Convention for the Conservation of Antarctic Seals, the 1980 Convention on the Conservation of Antarctic Marine Living Resources – the first fisheries management agreement that sought to sustain the whole ecosystem rather than just individual commercial species – and the 1991 Protocol on Environmental Protection to the Antarctic Treaty.
The cornerstone of Antarctic and Southern Ocean life is plankton – the tiny and often forgotten plants and animals that float in the ocean’s water column. Plankton is comprised of phytoplankton (plants) and zooplankton (animals). These abundant organisms provide food for another key species in the marine ecosystem – Antarctic krill (Euphausia superba), the animal with the greatest biomass on earth, and a critical food source for many animals that live in or visit the Antarctic region. 

Among the visitors are humpback whales, which spend the summer feasting on the tiny crustaceans prior to their annual migration to northern breeding grounds in winter. Blue whales and minke whales also feed exclusively on krill when in Antarctic waters. Many whale populations are now recovering after being severely depleted by 20th century commercial whaling, but some remain at less than five per cent of their pre-whaling abundance. Australia coordinates a non-lethal research partnership (involving 12 countries) that aims to monitor the abundance, migration behaviour, population structure and distribution of Antarctic whale populations. This information is provided to the International Whaling Commission for conservation management decisions.
Like whales, many seal species were slaughtered for their oil or fur, but today they are protected under the international agreements of the Antarctic Treaty system and related Australian legislation. Despite their name, crabeater seals consume krill almost exclusively. They spend their lives on the pack-ice around Antarctica and are themselves preyed upon by leopard seals and killer whales (orcas). Weddell seals also live in Antarctica, while elephant seal colonies are found in Antarctica and the subantarctic islands. Both species tend to eat fish and squid – which in turn feed on krill.
The charismatic Adélie penguin, which breeds on ice free areas around Antarctica and its offshore islands, has a varied diet comprised mainly of krill, but also fish, squid, amphipods and jellyfish. The penguins’ appetite for krill makes them a useful early warning indicator of any negative changes in the marine ecosystem as a result of krill fishing, natural environmental variation, or climate change. Australian scientists have been monitoring Adélie penguin breeding success and survival for 20 years, providing valuable information to assist the Commission for the Conservation of Antarctic Marine Living Resources.
Albatrosses and petrels also visit Southern Ocean waters from their subantarctic breeding grounds, feeding mainly on krill, squid and fish. All albatross, and some petrel species, are endangered as a result of interactions with fishing vessels, marine pollution and habitat destruction. Australia has a Recovery Plan for all endangered albatross and petrel species that breed or forage in Australian territory, and a Threat Abatement Plan to prevent seabird deaths around fishing vessels.

As krill play such a vital role in the Antarctic marine ecosystem, and are themselves the focus of a fishing industry, Australian scientists study krill biology and their abundance and distribution around Antarctica. The research is supported by the Commission for the Conservation of Antarctic Marine Living Resources and used to set sustainable catch limits for the krill fishery.
QUOTE:
‘Australia has the only facility in the world for studying live krill. We can study almost anything, including schooling behaviour, and we can conduct clever manipulative experiments. So when an issue like climate change or ocean acidification arises, we can turn on an experiment the next day to look at its effect on krill.’

Dr Steve Nicol, Australian krill researcher.  

The subantarctic sponge
The subantarctic lies immediately north of Antarctica in a latitude of between 46° and 60°South – in the path of the Roaring Forties and Furious Fifties.  Macquarie Island and the tiny, volcanically active island group of Heard Island and McDonald Islands, lie between 52° and 57°South.

Macquarie Island is the only place in the world where rocks from the earth’s mantle are exposed at sea level. For this reason, it was listed as a World Heritage site in 1997. With an average yearly rainfall of some 970 mm and a lush covering of vegetation, the island is sometimes called the ‘green sponge’. More than 45 plant species, 90 moss species, and various lichens and liverworts, thrive on the island. It is also home to large breeding colonies of fur seals, elephant seals, penguins, albatrosses and petrels. King penguin and seal populations were almost destroyed by a commercial trade in oil and fur before the island was declared a wildlife sanctuary in 1933. Feral animals, such as rabbits, cats and rats, have also taken their toll on the island’s vegetation and wildlife, but are now the target of an eradication program.
The geography of the cold, wet, windy, Heard Island and McDonald Islands is ever-changing, due to the temperamental nature of their active volcanoes. In 2004, volcanic activity on the McDonald Islands doubled the islands’ size from about 1 km2 to 2.5 km2. The ice-covered Big Ben volcanic massif dominates Heard Island, with its most elevated point, Mawson Peak, rising to 2745 m. (Mt McClintock in East Antarctica is Australia’s highest mountain, at 3492 m).
Like Macquarie Island, Heard Island and McDonald Islands support a rich diversity of penguins, seals, seabirds and invertebrates, but fewer plant species. No alien species are known to have been directly introduced to Heard Island by humans, and its terrestrial ecosystems are close to pristine. The waters surrounding the islands provide vital foraging areas for seabirds and marine mammals, and also comprise a unique ecosystem. The exceptional qualities of this marine environment were recognised by the declaration of the 65 000 km2 Heard Island and McDonald Islands Marine Reserve in 2002.
QUOTE: 
‘The shore of the island was covered with huge sea animals and penguins; sea birds flew about in great numbers. Two gangs were on the island, but both without work, having filled their barrels and run out of supplies.’
Based on Captain Thaddeus von Bellingshausen’s ship’s log of his visit to Macquarie Island, 1820. From: Alison Lester and Coral Tulloch, One Small Island, Penguin Group, 2011.
The Heroic Era of exploration 
Antarctica is a formidable environment for all life forms, particularly humans, who are now visiting the continent in increasing numbers. Captain James Cook, in his pioneering circumnavigation of the continent in 1772–75, assessed that no human would ever live in the region, or wish to go there. However, Cook’s pessimism did not deter a series of European explorers throughout the 19th century. Despite the difficulties, the southern continent was established as a place ripe for further exploration. 

In the late 19th and early 20th centuries, Australian ports provided a base for numerous Antarctic journeys in search of knowledge or wealth. Australian geologist Douglas Mawson led the first 1911–14 Australasian Antarctic Expedition (AAE) to investigate a section of the ‘practically unknown Antarctic coast’ and conduct numerous scientific studies. These explorations were facilitated by the construction of two bases, at Cape Denison and the Shackleton Ice Shelf. The expedition also raised the first wireless relay station on Macquarie Island, which enabled communication with Antarctica.
Mawson led two further British, Australian and New Zealand Antarctic Research Expeditions (BANZARE) between 1929 and 1931 to investigate more of the Antarctic coastline, assess the economic potential of the region and conduct scientific studies.
Mawson’s expeditions cemented his place as a key figure in the Heroic Era of Antarctic exploration and laid the foundations for the Australian Antarctic Territory, which comprises 42 percent of the continent. On the 7th of February 1933, the British Government issued an Order-in-Council, placing the Territory that Mawson had explored and mapped under the authority of the Commonwealth of Australia. 

Today, Mawson’s Huts Historic Site stands as a symbol of the birthplace of Australia’s involvement with the icy continent. The site is recognised on both the National and Commonwealth Heritage Lists, and receives international protection as an Antarctic Specially Protected Area and Antarctic Specially Managed Area.
QUOTE:
‘It is only now…that Australia is beginning to realise that in Sir Douglas Mawson she possesses one of the greatest figures in all polar exploration, north or south…from the point of view of scientific achievement as well as geographical discovery, the Expedition of 1911–14…was one of the most, if not the most, successful that has ever been.’  

Charles Francis Laseron, South with Mawson: Reminiscences of the Australasian Antarctic Expedition, 1911-1914.

Australia in Antarctica
Australia has had a permanent presence in Antarctica since the establishment of Mawson – the oldest continuously occupied station south of the Antarctic Circle – under the leadership of Antarctic explorer and scientist, Dr Phillip Law. Dr Law subsequently oversaw the establishment of Davis and Casey stations in 1957 and 1969 respectively.
Since the Second World War, continuing national Antarctic research programs have been working from permanent year-round bases. The hazards of working in the environment have lessened, but they are never absent. Today, expeditioners in Australia’s Antarctic program are housed in modern, heated buildings at the three Antarctic stations and Macquarie Island. 
The stations are run like small towns, with facilities for power generation, sewage works and water-making. Each station has scientific laboratories, mechanical workshops, a medical facility, food and equipment storage, communications facilities and living quarters, including kitchen, mess, recreation rooms, library and bedrooms.

A small group of up to 20 ‘winterers’ at each Antarctic station – including tradespeople, a doctor, a chef and scientists – endure almost six months of darkness and twilight to maintain each station and all of its functions. In summer, the population at all four stations swells to a total of about 200, as scientific and building and maintenance programs continue.  Many scientists and expeditioners leave the stations to undertake field research, or to take a break from work, staying in specially designed tents, small huts and transportable shelters.
Australia services each station with the iconic Antarctic research and supply vessel RSV Aurora Australis. The ‘orange roughy’, as she is affectionately known, was launched in 1989 and has two thicknesses of steel in her hull, which can break ice 1.2 m thick at 2.5 knots. In addition to carrying expeditioners and cargo to Antarctica, the ship is a sophisticated marine research facility, with electronic detection and measuring devices, deep ocean sampling instruments, trawling gear, and specialised computer hardware and software. The ship can carry 116 passengers, 1600 m3 of cargo and 1000 m3 of fuel for the stations.
While much has changed since Mawson’s day, the thread that links the Heroic Era to modern Antarctic programs is the collaborative pursuit of knowledge and scientific understanding.

QUOTE:

‘In winter we are a team of about 18; there are many laughs but also the occasional interesting interactions which can come with spending a long time together away from home, family and friends. By the end of the year we are all better for it.’
Narelle Campbell, Station Leader, 2008, 2010 and appointed for 2012.
The Antarctic Treaty – elegant and enduring
The Antarctic Treaty, signed in 1959, provides a framework and governing philosophy for the work of nations in Antarctica. 
It is a great credit to the negotiators, the drafters, and the leaders of the nations involved, that the Antarctic Treaty – a short and elegant document – endures strongly to this day and binds the governments of more than 75 per cent of the world’s population.

Australia was an original signatory (alongside 11 other nations) and has played a major part in its development into one of the most successful international agreements ever made. The Treaty is driven by the twin ideals of peace and science. 
The Treaty also:
· stipulates that Antarctica should always be used for peaceful purposes only and prohibits military activities;

· guarantees freedom of scientific research throughout Antarctica;
· accommodates differences of opinion over claims to Antarctic territory;

· provides for inspections of any nation’s activities; and

· bans nuclear testing and radioactive waste disposal.

In 2011, membership of Treaty has grown to 48 nations.
QUOTE: ‘…we remind future generations of their responsibility to protect this unique continent and maintain international harmony in the spirit of the Treaty and the Protocol.’
Bob Hawke, former Prime Minister of Australia and Michel Rocard, former Prime Minister of the French Republic, on the 20th anniversary of the adoption of the Madrid Protocol.

A natural reserve devoted to peace and science
On the 4th of October 1991, the Protocol on Environmental Protection to the Antarctic Treaty – known as the Madrid Protocol – was adopted, following much delicate negotiation and hard work by Australia, France and Spain to convince other nations to abandon an agreement that would have opened Antarctica up to mining. 

The Madrid Protocol bans mining or mineral resource activity in Antarctica and proclaims Antarctica as a natural reserve devoted to peace and science. It provides legally binding environmental protection measures for the entire Antarctic continent and the adjacent seas to 60o South latitude. 

The Madrid Protocol establishes environmental principles which ensure that all activities are assessed for their potential environmental impact before they are undertaken. It also provides for the conservation of Antarctic flora and fauna, managing and disposing of waste, preventing marine pollution, and protection and management of special areas, among other things. Australia plays a leading role in Committee for Environmental Protection, established under the Madrid Protocol, which meets annually to address existing and emerging environmental challenges.
A place for science

In 1934, Australian scientist and explorer Douglas Mawson accurately predicted in his book Home of the Blizzard: ‘Bound up with the mystery of this seventh continent are volumes of data of vital importance to science, and economic problems which may become of moment in the near future.’ 

Today, scientists know that Antarctica is the most important individual continent on earth, in terms of the functioning of the oceans and climate. It is also a sentinel for the potential impact of climate change on the rest of the planet. 

As a result, Australian scientists have turned to Antarctica seeking answers to one of the great challenges of our time – understanding and adapting to changes occurring in our climate, and terrestrial and ocean ecosystems. This involves examining the archive of past climate data locked up in the Antarctic ice sheet, measuring sea ice extent and duration, studying the gain and loss of ice from the continent, and investigating ocean and atmospheric processes in detail. Scientists are also working to ensure that the Southern Ocean’s marine resources are sustainably managed and protected, as human population growth puts pressure on krill and fish stocks. Pressure in the form of increasing visits by tourists, fishers and national Antarctic program members also requires scientific input into the protection and conservation of the Antarctic and subantarctic environments, and the management of human impacts in the region.
QUOTE:

‘We were surprised at first…to find such a direct connection between our ice core and the climate of Western Australia. This work underscores the need for long-term records of past climate from sources like ice cores and it illustrates the important role that Antarctic climate processes play globally.’ 
Dr Tas van Ommen, Australian ice core scientist.
Antarctic wildlife
Antarctica is home to species of wildlife that are found nowhere else. Among them are the emperor and Adélie penguins. Emperor penguins are the largest penguin species and the only animals to breed on the Antarctic continent in winter. They achieve this remarkable feat by huddling together in large colonies on the fast ice (ice attached to the continent). Recent research has shown that every 30 to 60 seconds, penguin huddles move by small 5-10 cm steps in a coordinated manner – much like a Mexican wave – before tightly packing together again. 

Adélie penguins remain on the pack ice surrounding the continent year-round and return to shore only to breed. They build nests of pebbles and produce two eggs by mid-November. As the birds rely on the break-up of the pack ice to get to the ocean to feed, late-breaking ice can result in underfed or abandoned chicks. The adults travel between five and 250 km offshore in search of food during the chick rearing period and can forage for up to 300 hours at a time.

The snow petrel is a quintessential Antarctic seabird. These small, bright white petrels are almost entirely restricted to cold Antarctic waters and are often seen following ships, or flocking on pack ice, icebergs and ice floes. The birds nest in rock crevices on cliffs, usually near the sea, but occasionally inland. 

Many large whale species, including the blue, Antarctic minke, humpback and fin whales, frequent Antarctic waters, while orcas, or killer whales, are a commonly sighted toothed whale species.

Six different seal species live in Antarctic waters: Ross, Weddell, crabeater, leopard, fur and elephant seals. The Antarctic fur seals and elephant seals are both found north of the pack-ice zone and breed in dense colonies on beaches. The other four seal species are ice-habitat specialists, breeding on the sea ice in spring.

Telling the stories of Antarctica
Antarctica is not the exclusive province of scientists – it is an important part of Australia’s historical and modern-day national identity, and its values belong to us all. Artists, writers, photographers, educators, media, tourists and explorers all have a role to play in telling the stories of Antarctica’s special place on our planet. Through the eyes and hearts of a lucky few, many others can gain an appreciation of the need to protect this unique place for future generations and for the functioning of the planet.
As we enter the 21st century, Antarctica and the surrounding bountiful seas have brought new light to great questions about earth, how it was formed and how it continues to transform, about natural and human-induced climate change, and about the animals and plants that live on the planet. It has also provided the world with an unprecedented opportunity for cooperation between people of many nations in the peaceful pursuit of knowledge.
QUOTE

‘…words matter as a way of coming to terms with the scale of Antarctica and many readers have gained vicarious experience because books can travel further than one writer.’
Hazel Edwards, recipient of the 2009 Australian Society of Authors Medal and former Australian Antarctic Arts Fellow.
QUOTE
‘…this is a land of silence. One stands in the midst of it without any feeling of oppressiveness. It is an expanding sort of silence. It is inviting. It is the natural state here…’ 
Laurence McKinley Gould, COLD: The Record of an Antarctic Sledge Journey, 1931.
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