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An extreme environment exhibits harsh and challenging environmental conditions, such as climate and landscape, which are far outside the boundaries of what a human and comfortable tolerate.





Extremely low temperatures.


Low precipitation, lack of moisture in the interior, can be defined as a ‘desert’.


Hence lack of fresh drinking water.


High wind speeds.


Conditions leading to Blizzards, Whiteouts, difficult to navigate.


Potential impact on health, wild chill, frostbite, mental issues.


Difficult working and living conditions.








Covered predominantly by ice.


Thick ice sheets.


Crevasses, risk of falling down! Difficult to navigate.


Winded created Sustrugi, difficult to navigate.


Areas of steep terrain, Trans-Antarctic Mountains, Nunataks.


Limited access to land-based resources, due to deep ice sheets and permafrost.


Machinery freezes, research stations have to be moved periodically due to ice sheet movement.


Lack of appropriate flora for human consumption, limited range of fauna for protein consumption. 


Difficult working conditions.














Geographically isolated.


Few commercial routes to the continent.


Lack of developed infrastructure and associated services.


Difficultly in accessing during winter months, via ship or plane.


Pack ice during winter months and icebergs during spring, limit shipping 





Barren





Uninviting








Resource limited








Economically poor….


But later recognised as a potential area for exploitation





Challenging








Heroic/Manly





Geographically isolated











Mysterious/Mythical





Dangerous





Contested





Stable
































Diverse range of flora and fauna





Increasingly inviting, through tourism, research opportunities and the globalisation of media





Resource rich, though in some cases difficult to exploit e.g. mineral resources, fishing





Potential for economic development, limited to tourism and commercial fishing due to Antarctica Treaty.





Challenging; though made easier through advancements in equipment/technology.





Heroic, gender no barrier





Still geographically isolated; more accessible through tourism and research, plus remote access via the globalisation of media





Mystery debunked somewhat by scientific research and the media (?)


Dangerous





Still, but limited due to the Antarctica Treaty





Fragile, vulnerable to environmental degradation and human exploitation








What do Cultural sources tells us about Antarctica?





Music


Vaughan Williams ‘Symphony Antarctica’- produced for the original ‘Scott of the Antarctic’ (1948) film, music represents vastness and unforgiving nature of the continent, the extreme conditions and the challenges, and some processes such as calving.





Literature





Michael Palin’s ‘Pole to Pole’- extreme conditions faced by explorers, inaccessibility of the continent, motivations for going to the continent, science/exploration, landscape features, sustrugi/ sea-cups. 





Diary extracts from Captain Scott- conditions faced by early 20th Century Polar explorers, motivations, such as national pride, impact on the human body.





Extract from H.P. Lovecraft- on the dry valleys, their alien landscapes and climate compared to the rest of the continent.











Art/Photographs





Images taken from Flickr website- show nature of the climate and environment for research scientists and tourists. Also examples of landscape features, ice shelves, dry valleys and ice bergs.








Media/Film


British Antarctica Survey Videos- motivations for exploring the continent, changing perceptions, harsh reality of the early conditions for 20th century explorers.





‘March of the Penguins’- Penguin adaptations to the harsh environment and climate.





‘Inconvenient Truth’ – importance of the environment for sea level stability, fragility of the ice sheets due to Global Warming. Interdependence with the rest of the world.





B.B.C. reports from Antarctica- fragility of the environment, melting of the ice sheets, invasive species, decline of native flora and fauna.





B.B.C. Woman’s hour report- importance of the environment for scientific research, changing perceptions of the suitability of the environment for different genders.





In Person





Andrew Cooney – Antarctica explorer, need for preparation in visiting an extreme environment. Mental and physical challenges of the environment, climatic and landscape conditions.











How will a place be in the future, why will it change, will the changes be positive or negative…





Some areas are richer than others, some may have better infrastructure, what reasons are there for this, what impact does this have…





Managing resource/s so they are available for future generations.





How are places and people at a variety of scales are linked.





The movement of people, products, services and ideas between countries.





Albedo – ice reflects a greater proportion of heat than ocean or landmasses.





Differential heating- the sun’s ray cover a larger surface area at the Poles, therefore heating is less efficient.





Relief- areas with higher relief have lower temperatures.








Thickness of the atmosphere- the sun’s rays have to pass through a larger volume of atmosphere at the Pole, thereby filtering more heat.





Continentality- solids warm and cool quicker compared to water. The climate of Antarctica becomes progressively colder with distance from the ocean. 





Precipitation- ‘wetter’ areas tend to be along the Peninsular or coast, due to moisture from the sea, interior drier due to lack of moisture and cold temperatures, effectively a desert. 





Winds- strong katabatic winds due to a super cooled interior and slightly warmer surrounding oceans, this results in a pressure difference.





Ventifacts- rock features that have been shaped by abrasion and found in the Dry Valleys. Particles in the wind blast rocks (abrade), leaving distinctive shapes. The face of the rock away from the wind is smooth . The process is called ventifaction.


Case Study- McMudro Valley’s





Icebergs- chunks of ice from the ice shelf, that float in the ocean, they are formed by the process of calving.





Nunataks-the tops of mountains that are visible through the ice sheet.





Sustrugi-ridges/waves of ice formed by the wind. 





Ice Shelves-when the ice sheet flows onto the surface of the sea.





Dry Valleys- such as the McMurdo valley, the only places in Antarctica free of ice, due to post-glacial readjustment and dry katabatic winds. 





Glaciers- so called rivers of ice that move slowly through valleys.





Crevasses- huge cracks that form in the glaciers/ice sheets as they move.





Trans-Antarctica Mountains.





Larsen Ice Shelf.





Ross Sea.





In the formal exam you won’t be asked to label specific places, but a sign of a good geographer is being able to demonstrate knowledge of ‘place’ and provide case study examples.





The Antarctica Convergence also known as the Polar Front marks the true edge of Antarctica.





Here cold sea water, which is heavy, moves northwards along the seabed. It meets deep warmer water flowing south from the equatorial regions. This causes an upwelling of deep waters to the surface. Where the cold and warm waters meet is called the convergence. 





This upwelling brings nutrients to the surface; despite the cold temperatures the Southern Ocean surrounding Antarctica is rich in marine life.





Either side of the convergence there is little transfer of marine life.








Antarctica convergence.





Pancake ice- discs of ice floating on the sea.  Grease Ice- small greasy looking pieces of frozen surface ocean.





Seasons- remember the seasons are opposite in Antarctica due to the tilt of the Earth on its axes.





Vostok.





Low Temperatures – risk of hypothermia and frostbite.


Frostbite, blood vessels constrict to retain heat, body tissue freezes.





Long periods of darkness in winter- lack of daylight hours for working in winter, lack of sleep and exhaustion in summer. Mental problems due to lack of sunlight or sleep.





Remoteness- geographically isolated, loneliness and difficult to rescue people in emergencies.





High winds- risk of blizzards and wind-chill, poor working and travelling conditions.





Crevasses- difficult to navigate, risk of injury or death from falling in!





Packice- difficultly in getting supplies via ship in the winter months.





Whiteouts- horizon can not be distinguished, difficulty in navigation.





Food- balanced but high calorie diet, required due to the energy expended manhauling or working on the landscape.





Vitamin supplements may be necessary to maintain normal bodily functions and prevent scurvy.





Dehydrated food occupies, less space and lighter to carry.





Fuel to light stoves, in order to provide heat, cook food and melt ice. High water intake needed to prevent dehydration.




















Clothing- lots of thin layers, natural fibres to avoid chaffing, which can be removed, to avoid overheating and sweating.





Wind and water resistant outer jacket.





Waterproof footwear, thin natural fibre socks, that can be added or removed.





Goggles to avoid snow blindness.





Appropriate Tent and sleeping bag.











Navigation- GPS needed to navigate and ascertain position, particularly important during white-outs/ blizzards.





Knowledge of compass/ sexton in case of GPS failure.





Marker flags can be used around camps during winter months.  








Team –good team necessary to navigate landscape and combat mental problems, such as loneliness.


Also allows for flexible thinking and action in times of danger, i.e. injury or crevasse fall. 











Basal Slippage.


Feature Formed – Ice Streams, Shelves and Icebergs.


Location, West Antarctic ice sheet.


Rutford ice stream and Ronne Ice Shelt.


Ice sheets are developed due to the accumulation of snow, compacting over thousands of years into ice. The ice begins to move towards the sea, due to gravity and the pressure of the weight of the ice above. 


Ice will move in two ways, glaciers are slow moving rivers of ice; they have rock on either side. 


Where the ice moves across the bottom of the continent, friction occurs, which causes melting, the water produced acts as lubricant, causing the ice to move quicker. This is basal slippage and forms ice streams. Ice streams are different to glaciers, in that they have ice on either side, instead of rock. 


As the ice continues to move, it will move out into the sea. The ice floats across the surface of the sea and an ice shelf is formed. 


When the ice shelf extends into warmer water, calving occurs and icebergs are formed. 








Ventifaction Erosion


Feature formed-Ventifacts


Location- McMurdo Dry Valleys area.





Basically, strange rocks formations shaped by the wind!





Sand particles and small rocks abrade the surface of rocks in the valleys.


The surfaces facing the wind direction are eroded, but the sheltered sides are left smoother and untouched.


Ventifacts are classified according to the number of surfaces exposed to the wind.





Contraction of the Permafrost layer.


Feature formed-Ice Wedges and patterned ground (polygons)


Location – McMurdo Dry Valleys area.


In the Dry Valleys the ground is made up of an active layer that defrosts in summer, because the temperature rises slightly above zero, and a permanently frozen permafrost layer.


In winter this permafrost layer contracts due to the cold temperatures, this produces cracks in the active layer. 


In summer the active layer defrosts and water makes its way down into the permafrost, where it freezes to form ice wedges. 


In winter the permafrost again contracts and this enlarges the cracks, allowing larger ice wedges to form and so on… 


As the ice wedges form, some material is forced up and to the sides of the cracks, this forms little piles along the edges of the cracks, this helps demark the distinct polygon shaped surfaces. These little heaps also act as barriers for any wind blown material. 








In the exam you will be expected to name and explain processes that take place in your chosen extreme environment.





Resources


Rising cost of fossil fuels due to depletion could make exploitation of Antarctica’s resources cost-effective.


Conditions may become more suitable for extraction of minerals due to warming .i.e thinner ice sheets and more suitable working conditions.


Permafrost melting may make extraction more difficult, i.e. sinking rigs!





Ownership


The International community could agree to continue the Antarctic Treaty, allowing only scientific research and limited tourism.


With pressure on natural resources due to rising populations, countries such as the United States and China, could claim areas in order to exploit natural resources or gain a strategic advantage in the Southern Hemisphere.





Tourism


Limited niche tourism could continue in the future.


Alternatively mass-tourism, due to increased disposable incomes in MEDC countries, exposure in the media and a larger number of tour operators could result in damage to the continent. Invasive species, water pollution, litter, disturbance of fauna and trampling of delicate flora. 





Flora and Fauna.


Continued Krill exploitation could result in declining numbers of mammals such as Penguins and Whales.


Krill stocks are also declining due to the increased amount of icebergs from calving ice shelves; they require sunlight, which is blocked.


Limits on whaling are withdrawn, or ignored by countries such as Japan, resulting in declining populations.


Invasive species colonise the seas around continent as the Antarctica Convergence declines. Native species can not compete with colonisers.


The Antarctica Peninsula has seen a growth of lichens/mosses and an increase in land-based penguin species due to warming. 


Iceberg impacts on the continent are disrupt the migration routes of penguins, some starve because of the additional distance, whilst others become trapped in the crumpled landscape.


Increased melting would result in more CO2 absorbed by the oceans, resulting in acidification and a reduction in the plankton population, this species underpins for the Antarctica ecosystem.





Ice Sheets and Shelves


Ice sheets become thinner, due to warmer temperatures in the interior.


Alternatively the ice sheets become thicker, the warmer temperatures resulting in more precipitation.


Ice streams could increase in pace, as ice sheets become thicker, more pressure results in increased lubrication and basal slippage.


Alternatively, if the ice sheets become thinner, less pressure will result in a slowing of the ice streams.


Warmer temperatures will result in increased calving or collapse of the ice shelves.


The collapse of the ice shelves would lead to the increased movement of the ice sheets.


A global impact could be flooding of low lying areas, due to sea level rise.








Dry Valleys


Melting of the permafrost could result in the release of  CO2 into the atmosphere.


Alternatively, the Dry Valleys become colder, resulting in carbon fixing nematode populations decreasing, resulting impact is more CO2 into the atmosphere.


Dry Valleys become colder due to post-glacial readjustment.





Global warming-


Direct local-global link, burning of fossil fuels will increase global temperatures and have a direct impact on the continent.


The local impact of global warming on the continent will result in global impacts, some local to us, increased flooding, and unpredictable weather.


Loss of a unique wilderness and resulting decline in biodiversity.





Ozone-


Use of CFC’s has resulted in a decline in Ozone concentrations across the Southern Hemisphere and continent, hence ‘hole’.


Resulting increased risk of skin cancers in the region and impacts on biodiversity, reduced plankton populations.


‘Hole’ healing due to international agreement on the banning of CFC’s.





Historical-


Links via Scott and Shackleton and their exploration of the continent.


Cultural heritage, .i.e. race to the Pole with Amundsen. 


Strategic importance for Britain to have a presence on the continent and in the Southern Hemisphere.


Britain lays claims territory in the continent, 20W to 80W.





Media-


Globalisation of media has begun to reveal the mystery of Antarctica and encouraged greater tourism.


Films such as ‘Inconvenient Truth’ and ‘March of the Penguins’ have revealed the importance of the continent for the Earth and humanity.





Management and Ownership-


Antarctica Treaty, governed by the international community bans claims on the continent.


The Treaty prohibits resource exploitation and the use of the continent for military purposes.


Countries using the continent must co-operate peacefully with other nations.


All research conducted must have limited impact on the environment.


All waste products must be removed.





Scientific Research and fieldwork techniques-


The continent is used to gather scientific date on climate and climate changes, fieldwork techniques include-


Taking ice cores and measuring C02 concentrations.


Using sonar to measure the thickness of ice sheets.


GPS and satellite tracking of icebergs.


Taking regular sea temperature readings.


GPS tags to measure the speed of ice sheet movement.








Tourism-


Increasingly tourists are coming to the continent, tourists/tour operators face a strict environmental code, even so tourism has


Resulted in an increase in invasive species carried by cruise ships.


Disturbance of mammals during mating season.


Trampling of rare and fragile lichens/mosses in the dry valleys.


Accidental oil spillage or release of effluent.





It might be useful to draw these processes as you revise.








