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Natural Environment
The physical environment
The rocks that form South Georgia
Around 200 million years ago, South
Georgia was part of the one large
landmass which we call Gondwana.
When this began to break up, some
of the land moved away and formed
the base of a chain of volcanic islands.
The basin between the islands was
pushed apart by new volcanic material,
which then filled in with sediment
from each of its sides, which was in
turn compressed into sandstone.

With continued eastward movement caused by
moving tectonic plates during the formation of the
Scotia Arc, the rocks that were to become South
Georgia were squeezed, folded and dislocated
along fault lines. This is the basis of the landscape
we see today – complex folded sandstone formations throughout most of the island with older
metamorphic and igneous rocks in the far south
and on Annenkov Island.

These processes have resulted in four main geological rock types:

•

Drygalski Fjord Complex: continental rocks from
Gondwana; granite, gabbro, gneiss and metamorphosed sandstone. Contains dolerite dykes.
Oldest rocks.

•

Larsen Harbour Formation: volcanic material
from ocean floor spreading; lava including ‘pillow lavas’, basalt dykes, volcanic breccia and
granite.

•

Annenkov Island Formation: volcanic ash;
andesite and gabbro plutons, mudstones, conglomerates. Some fossils.

•

Cumberland Bay and Sandebugten Formations:
sandstones. Layering in rocks due to settling out
of particles, heaviest first. Youngest rocks.

Movement of crustal plates across the surface of the
globe, showing South Georgia’s position where the
Atlantic and Pacific plates slide past each other.
(Modified from Stone and Smellie (2002) with permission from BGS)

Current movement of tectonic plates in the Scotia Sea. Red triangles indicate volcanoes. Ocean ridge spreading is
shown on the west of the South Sandwich Islands and the surface trace of the subduction zone to the east of the South
Sandwich Islands. (Modified from Stone and Smellie (2002) with permission from BGS)
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Specially Protected Areas
Specially Protected Areas (SPAs) have been designated on South Georgia to provide a high level of protection to
areas of special conservation or scientific interest, areas which are rat-free, areas restricted due to health and safety concerns, heritage sites and sites designated for monitoring.
The SPA category replaces all previous categories and proposed categories for protected areas used on South
Georgia. The aim is to produce a simple, more effective and more flexible management tool. Previous categories
included Protected Areas, Environmentally Sensitive Areas (ESAs) and Open Areas from the Environmental
Management Plan, 2000; and Sites of Special Scientific Interest (SSSI), Specially Protected Areas (SPAs) and Areas of
Special Tourist Interest (ASTI) from the 1975 Conservation Ordinance.
Entry into any SPA is prohibited unless a site-specific permit has been granted by the Government of South
Georgia. Management plans are being prepared and will indicate the boundary of each site and the activities
which are prohibited, restricted or managed. Anchoring or cruising inshore and in bays close to SPAs is allowed.
The following Specially Protected Areas have been designated on South Georgia (see map):

1. Willis Islands

6. Leith whaling station

2. Bird Island

7. Stromness whaling station

3. Cape Paryadin Peninsula

8. Husvik whaling station

4. All rat-free areas including

9. Cooper Island

a. Albatross Island

10. Larsen Harbour

b. Prion Island

11. Annenkov Island

c. Cape Rosa

12. Fanning Ridge Coast

5. Prince Olav Harbour whaling station

13. Nunez Peninsula

Permits to visit those SPAs which appear in red type will only be given under exceptional circumstances.
All coastal mainland and island rat-free areas are SPAs. These are broadly indicated by shading on the map below.
Further details showing the limits of the areas, reasons for designations and management plans as they become
available will be posted on the South Georgia website.

Map to show location of Specially Protected Areas on South Georgia
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Ice and snow
Over 18,000 years ago a major ice cap spread out
across South Georgia and beyond, carving out the
main valleys of the island. This ice cap retreated
about 10–15,000 years ago and the glaciers withdrew to their present limits by around 6–10,000
years ago. However, the retreat of the glaciers
was not a steady process and there were occasions, brought on by colder periods, when the glaciers re-advanced.
Glaciers cover over half the land area of South
Georgia. On the north-eastern side of the island
the glaciers build up high in the mountains and
flow down, ending at the coast or flowing into
the sea. The southern side of South Georgia is
more heavily glaciated due to its colder south-facing position and because of greater precipitation.
The terrain here is steeper and many glaciers drop
to the sea from the ridge crests in a series of ice
falls. In the far north-west of the island, where
the mountains are less steep, the glaciers are
wide, less crevassed and sweep gently seawards.
Since the Little Ice Age (from around 1650–1850),
which brought colder temperatures, the glaciers
on South Georgia have been generally retreating,
a process that is speeding up as the climate
warms. Smaller glaciers terminating on land seem
to be melting back most quickly – for example,
the Bertrab Glacier in Gold Harbour and the

Map showing present glacier front positions of König
and Fortuna Glaciers and the glacier front position in
1957 (dotted line)

König Glacier in Fortuna Bay have retreated considerably in the past 30 years. Larger glaciers,
which flow down into the sea and have floating
ice fronts, are generally more stable.
Most of the icebergs seen at South Georgia have
travelled north from the Antarctic continent. The
largest of these are tabular icebergs which have
broken off ice shelves. Smaller icebergs and bergy
bits may break off the glaciers on South Georgia
particularly in the spring.

Iceberg
Steven Ellis

Huge tabular iceberg, originating from Ronne Ice Shelf,
Antarctica, grounded off South Georgia, August 2004
NASA Earth Observatory, www.earthobservatory.nasa.gov
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Ocean currents

Climate

The oceanography of South Georgia is dominated
by the eastward-flowing Antarctic Circumpolar
Current (ACC) which circulates around Antarctica
in a clockwise direction, almost unobstructed by
landmasses. Passing between the Antarctic
Peninsula and South America through the Drake
Passage, the ACC is forced northwards by the
depth of the Scotia Sea.

South Georgia has a sub-Antarctic climate, with
predominantly cold, wet and windy conditions.
However, the weather is very changeable and a
squall can suddenly give way to calm sunshine.

The ACC is divided into four zones (see figure),
bounded by oceanic fronts: the Subantarctic Front
(SAF), the Polar Front (PF), the Southern Antarctic
Circumpolar Current Front (SACCF) and the
Southern Boundary (SB). At these fronts, water
comes together producing centres of high biological activity.
At the Polar Front (PF), which lies to the north of
South Georgia, northward and eastward-flowing
Antarctic surface water sinks beneath warmer, less
dense sub-Antarctic water. South Georgia is situated within the Antarctic Zone surrounded by cold,
fresh surface waters, high in oxygen and nutrients.

South Georgia’s climate is characterised by deep
depressions tracking eastwards between the
Antarctic Peninsula and South America. The
Allardyce and Salvesen mountain ranges cut across
the predominant westerly winds, giving some
shelter to the north-east coast of the island. The
mountains also act as a barrier to clouds and consequently sites on the north-eastern coast are relatively sunny, with an average of 75 hours of sunshine per month (maximum average of 160 hours
in January).
Temperature and precipitation measurements
from Grytviken (formerly) and King Edward Point
are shown. The mean annual temperature is 1.8ºC
and total annual precipitation is 148cm.
Temperatures vary considerably from day to day.
Extreme temperatures in winter may vary from
–12ºC to +10ºC. In summer, temperatures may
exceed +15ºC, and on rare occasions rise above
+20ºC. The mean annual temperature for the most
recent five years 2001–05 is 2.8ºC, 1ºC warmer
than the average for the period 1905–82. This represents a significant warming and is borne out by
the glacial retreat on the island.

Map showing the Southern Ocean and the zones of the
Antarctic Circumpolar Current. The shading shows water
depth of 500m.
Sally Thorpe, BAS

Monthly temperature and precipitation for Grytviken/King Edward Point (1905–1982). Data from British Antarctic Survey
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Lenticular clouds
Caroline Pearce

Snow cover usually lies down to sea level building
up to around 1–1.5m during winter and may stay
from mid-May through to mid-October, very occasionally melting back to the ground. Sea ice may
form in sheltered bays during winter, though it
usually does not last long due to ocean swells and
frequent storms. In exceptionally cold years, ice
surrounding Antarctica may extend as far north as
South Georgia.
Wind speeds are generally high throughout the
year, with monthly averages of 7–10 knots. Föhn
winds form when a deep layer of prevailing wind
is forced over the mountains, losing its moisture,
then descends the leeward slopes as warm, dry air
which can raise the temperature very quickly
(katabatic winds). Violent squalls with gusts of
cold wind blowing from the mountains to the sea
are also a feature of South Georgia weather.

Cloud cascading over ridge
Skip Novak
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Specially Protected Species
South Georgia has important breeding populations of many bird species. Some of these populations are in decline
and need long-term protection.
Globally threatened or near-threatened species are included on the World Conservation Union (IUCN) Red List for
species considered to have a high risk of extinction. The significance of the threat is assessed in three categories:
‘Critically Endangered’, ‘Endangered’ and ‘Vulnerable’. In addition, there is a category of ‘Near Threatened’ for
species that should be monitored to provide early warning of possible worsening status.
The following breeding birds from South Georgia appear on the IUCN Red List:
Endangered

Vulnerable

Near Threatened

Black-browed albatross

Macaroni penguin

Gentoo penguin

Rockhopper penguin

Light-mantled albatross

Wandering albatross

Northern giant petrel

Grey-headed albatross

South Georgia pipit

Southern giant petrel
White-chinned petrel

South Georgia pipit

Black-browed albatross

Steve Ellis

Martin White

The protection of wildlife is a high priority for the South Georgia Government. It is also of concern to Antarctic
Treaty Parties where the birds feed south of 60ºS. In addition, the international Agreement on the Conservation
of Albatrosses and Petrels (ACAP) addresses the conservation of most of South Georgia’s breeding bird populations. The South Georgia Government has commissioned the South Georgia ACAP Petrel Survey, which is taking
place over a two-year period from 2005–07. The team will be surveying petrel colonies around the entire coastline
of South Georgia including its offshore islands.
The South Georgia Government intends to introduce legislation to allow especially vulnerable species to be designated as ‘Specially Protected Species’, a category of protection already recognised by the Antarctic Treaty and
ACAP. Plans will be prepared, where appropriate, to define the necessary actions to conserve these species and
assist in their recovery. These plans will be posted on the South Georgia website.
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Life on South Georgia
Terrestrial and marine
communities
South Georgia has no native land
mammals, reptiles, amphibians, or
freshwater fish. However, there are
a number of introduced species,
which are discussed in Human
Impacts (page 47).
There are four species of seal: several million
Antarctic fur seals, about 350,000 southern elephant seals, about 100 Weddell seals and small
numbers of leopard seals. Whale species feed in
the waters around South Georgia including blue,
fin, sei, humpback, sperm, southern right and
smaller cetaceans, many of which appear to be
increasing in numbers.

Tussac grass
PV Tearle

Of the smaller animals, the number of recorded
species is: 9 beetles, 14 flies, 20 springtails, 41 fleas
and lice, 6 spiders, 91 free-living mites and 47
parasitic mites. Some of these species are native
and some have been introduced and their abundance varies. There may be undiscovered species,
and little is known about groups such as worms,
molluscs and nematodes.
There are no trees or shrubs on South Georgia,
probably due to the strong winds. Vegetation covers much of the area free of ice and extends up to
250m above sea level on the northern side of the
island.

Humpback whales
David Nicholls

Tussac grass is the largest and most dominant
plant, reaching over 2m high in some places, and
burnet is the most common. There are 18 species
of native flowering plants (35 introduced ones),
6 species of ferns, and one species of clubmoss.
Mosses and lichens are surprisingly diverse, with
about 200 species of each and many types of
fungi. Some peat moss beds are over 9,000 years
old, dating back almost to the end of the last
ice age.

Burnet

Three types of kelp (giant seaweed) and many
smaller species of seaweed surround much of the
coastline of South Georgia, providing shelter for
young fish and other marine species.

David Walton
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Birds
South Georgia is a globally important site for
many species of birds, with around 80 different
recorded bird species. Around 31 of these, mostly
seabirds, breed on the island. However, it is the
sheer number of birds, rather than the diversity,
that is so impressive – there are estimated to be
around 65 million nesting birds on the island.

Black-browed albatross
chick

Grey-headed albatross
Allan Thomas

Chris Gilbert

Georgia. The populations of the first three of these
species are declining. There are two breeding giant
petrel species: southern giant petrel and northern
giant petrel. Other breeding petrel species include
the white-chinned, cape, blue, Wilson’s storm, blackbellied, grey-backed storm, common and South
Georgia diving petrels and Antarctic prions. Other
breeding birds found on South Georgia include
South Georgia (blue-eyed, imperial) shag, snowy
sheathbill, Antarctic tern, kelp (Dominican) gull and
brown skua. Every summer a range of vagrant
species are reported, blown in from South America.
Macaroni penguins
David Nicholls

Four species of penguin regularly breed on South
Georgia: king, gentoo, macaroni and chinstrap.
Rockhopper and Adélie penguins occasionally
breed on the island and emperor and magellanic
penguins visit infrequently. Macaroni penguins are
the most numerous, with almost one million pairs,
but their numbers have declined significantly in
recent years. King penguin numbers are increasing
and there were around 450,000 pairs in 2002.
Wandering, grey-headed, black-browed and lightmantled sooty albatross all breed on South

The only endemic bird, which is also the only songbird, is the South Georgia pipit. It nests mainly on
offshore islands and in areas isolated by glaciers
where there are no rats. The only other non-marine
birds are an endemic subspecies of the yellow-billed
pintail called the South Georgia pintail and a similar, but smaller duck called speckled teal, which was
first observed on South Georgia during the 1950s.
Eleven of the 31 species of breeding birds on
South Georgia are considered by the World
Conservation Union (IUCN) to be threatened or
near-threatened species (see page 20).

South Georgia albatross surveys
Albatross surveys were conducted in 2003/04 to
assess the distribution, abundance and population
trends of wandering, black-browed and greyheaded albatross at South Georgia. This is the first
complete census of all breeding sites for these
species, and provides fundamental information for
the Agreement on the Conservation of
Albatrosses and Petrels (ACAP).
Nesting wandering albatross, Bird Island
Chris Gilbert
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Agreement on the Conservation of Albatrosses and Petrels (ACAP)
Albatrosses and petrels are among the most threatened birds in the world. ACAP is a multilateral agreement which
seeks to conserve albatrosses and petrels by coordinating international activity to mitigate known threats to their
populations. ACAP has been developed under the auspices of the Convention on the Conservation of Migratory
Species of Wild Animals. The Agreement
entered into force in 2004.
ACAP provides a focus for international
cooperation and exchange of information
and expertise. It aims to establish a better
understanding of the conservation status of
albatrosses and petrels and their susceptibility to a range of threats, at sea and on
land, as well as effective means of mitigating these threats. In particular, the Action
Plan (an Annex of the Agreement) provides
a framework for effective conservation
measures. An international Advisory
Committee has been established to guide
the implementation of ACAP.
For further information see www.acap.aq

Wilson’s storm petrel
A Sweetman

The survey produced the following estimates for
breeding pairs on South Georgia:

•

1,553 pairs of wandering albatross per season
(total 3,106 pairs)

•
•

75,500 pairs of black-browed albatross
48,000 pairs of grey-headed albatross

Compared to results from a mainly yacht-based
survey in the mid 1980s, numbers of wandering
albatross have decreased by around 30% and
those of black-browed and grey-headed albatross
by over 25%.
Of particular concern is the recent acceleration
in the rate of decline of wandering albatross to
over 4% per annum since 1997. Unless these
declines can be halted or reversed, the wandering
albatross faces extinction.
See www.savethealbatross.net for further
information.

Fur seal recovery
Commercial sealing reduced the Antarctic fur seal
population to around 3,000 or less in the 19th
century. When sealing ended, seal numbers began

increasing on South Georgia and may now exceed
6 million. The global population continues to
increase at almost all known colonies, at a rate of
over 10% per year at many.
At least 90% of the global population of Antarctic
fur seals breed on South Georgia. They feed on
krill, fish, squid and invertebrates. The size of the
breeding colonies may be limited by the amount
and type of food available. The increasing population of fur seals may have an impact on the stocks
of commercial fish species and krill and may also
affect other species competing for the same food,
such as macaroni penguins.
Antarctic fur seals breed on pebble and rocky
coastal beaches but also on tussac grass. The
increasing populations have had substantial
impacts on the island through trampling and erosion and enrichment of soils from their faeces and
urine. Their breeding habitat is expanding at
South Georgia, and there is a growing risk of
them trespassing onto the breeding territory of
threatened species such as wandering albatross.
During the breeding season, fur seals are so
densely packed onto the beaches that they often
restrict human access.
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Antarctic fur seals have, since the sealing days, had
little to threaten their survival. Leopard seals and
killer whales may prey on them, but only in small
numbers and consequently with little impact on
the fur seal population. Other factors affecting
their overall numbers are disease and, possibly
reduced food supplies due to commercial fishing
or climate change. Seals are still killed in low
numbers by entanglement in man-made marine
debris, such as packaging bands, fishing lines and
trawl nets.

Fur seals
Callan Duck
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Natural Environment Policies
Aims: To conserve the native flora and fauna and natural environment of South
Georgia. To prevent further introduction of alien flora and fauna and to eradicate or control previously introduced species that affect or endanger native
species or habitats.
Area Management

•

All of South Georgia is protected and a permit
is required from the South Georgia
Government to visit the island

•

A list of approved visitor landing sites is used
by the Government for visitor management
purposes (see South Georgia website)

•

Guidelines are being prepared for managing
the multiple uses of Cumberland East Bay,
including Grytviken and King Edward Point

Specially Protected Areas (SPAs)

•

Specially Protected Areas are areas which
require an additional level of protection, ie. for
conservation, scientific, safety and heritage reasons

•

An additional application must be submitted to
the Government to gain approval for entry

•

Individual management plans are being prepared for all Specially Protected Areas

•

Lighting ashore and at sea must be kept to
minimum safe levels, to prevent bird strikes

Specially Protected Species (SPSs)

•

Certain endemic, endangered or threatened
species will be designated by the Government
as Specially Protected Species to provide additional protection

•

Action plans for the recovery of their populations will be prepared and the status of each
species kept under review

•

The Government will fulfil its obligations to the
Agreement on the Conservation of Albatrosses
and Petrels and consider any SPS designations
made by Antarctic Treaty Parties

Marine Protected Areas (MPAs)
The Government is actively considering declaring
the whole area within 12 nautical miles of the
coastline of South Georgia a Marine Protected
Area; commercial fishing is already prohibited in
this zone

Protection of native fauna and flora

•

•

Disturbance, killing, capture or export of native
fauna and collection or destruction of native
flora is prohibited, except under permit issued
by the South Georgia Government and then
only for strictly specified reasons
The Government may take active measures to
conserve flora and fauna. For example, building
boardwalks in certain areas to prevent disturbance to wildlife, protect fragile vegetation
and control visitor access

Annenkov Island
Kevin Schaffer

For further information about South Georgia,
please visit our website www.sgisland.org
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