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Summary

Between Iebruary 1998 and January 1999, the JNCC
systematically surveyved seabirds and marine mammals
in the waters around the Falkland Tslands using vessels of
opportunity. For the first time, year-round at-sea
dispersion patterns of these species have been recorded
for this important sub-Antarctic region.

The results of the surveys have been used to map
dispersion patterns ol the seabird and marine mammal
species encountered. The waters around the Falkland
Islands were found to support important concentrations
of seabirds all year. Prions were the most abundant
‘species’, with highest densities over the Patagonian Shelf
waters to the west and south-west of the islands in late
winter, spring and summer. Black-browed albatrosses
were also abundant throughout the year over Patagonian
Shelf waters to the west and north-west of the islands.
The inshore waters around the islands were also
important: resident species, such as gentoo penguin,
imperial shag and flightless steamer duck, were to be
found there in all months, while Magellanic and
rockhopper penguins were present during the breeding
season. A number of species that do not breed in the
Falldand Islands was also recorded, including royal

albatrosses; these were found in significant numbers
over Patagonian Shelf waters to the west and north-west
of the islands all year, with a distinct peak in numbers in
autumn. Deeper, oceanic waters supported smaller
concentrations of seabirds, as well as a number of species
that were uncommon or rare over shallower Patagonian
Shelf waters.

Cetacean distribution maps show that many species
exhibit a preference for either shallower shelf waters or
deeper oceanic waters. For example, Peale’s dolphin and
sei whale were recorded maostly in the shallower
Patagonian Shelf waters, whereas hourglass dolphin and
fin whale were mostly in the deeper, continental shelf
slope and oceanic waters. Species such as minke whale
were Tecorded throughout the survey area and did not
show a preference for waters of a particular depth.

This 12-month survey has greatly enhanced our
lknowledge of at-sea dispersion patterns of the interna-
tionally important seabird and cetacean communities
around the Falkland Islands. Continued study will fill
gaps in survey coverage, and may reveal whether the
patterns observed are consistent from year to year.















north, south and east of the islands. To the west, the
boundary of FICZ meets the boundary of the Argentine
BExclusive Economic Zone (FEZ) some 110 km west of
West Falkland. Falkland Islands territorial waters thus
encompass over 400,000 km?, an area about 50% larger
than the UK sector of the North Sea (Richards 1997).
The areas licensed for offshore hydrocarbon explo-
ration to the north of the islands (see below and Figure 2)
were a particular focus of interest in this study since
these are the areas potentially most vulnerable to
inimical effects of hydrocarbon exploration. However, it
was considered important to survey all parts of Falldand
Islands waters as far a possible for several reasons:

# 1o place ohservations in the licence blocks in a wider
geographical context;

2.4 C(Climate

At a similar latitude south as London, UK, is north,
variation in seasonal day length in the Falkland Islands is
similar to that in the UK. The climate is temperate; mean
daily temperature ranges from 4.8 °C in winter to 9.6 °Cin
summer, and relative humidity ranges from 75% in
November to 89% in July. The prevailing winds are in the

2.5 The marine environment

The Falkland Islands coastlineis heavily indented with many
sheltered harbours and bays. Most of the coastline is rocky
but there are many white sandy beaches. In the east the
roclky coast is generally low, but in the west there are cliffs up
to 200 m high. Extensive beds of kelp (mostly Macrocystis
pyrifera and Lessonia flavicans) grow in the shallow waters
(less than 30 m deep) around the coast. Most kelp beds are
20 or 30 m wide, but in some areas they may extend up to
1 km (Strange 1992). Kelp beds provide shelter and feeding
grounds for a diverse range of invertebrates, molluscs and
fish (Castilla 1985). These, in turn, make kelp beds a rich
feeding ground for seabirds in inshore waters. In strong
winds and storms, patches of kelp frequently dislodge from
their holdfast and float out to sea, offering a rich feeding
habitat for a number of seabird species.

The islands are surrounded by the shallow (<200 m)
waters ol the Patagonian Shelf. Patagonian Shell waters
extend about 100 km to the north of the islands, about 25
km to the east and about 40 km to the south. However,
Beauchéne Island on the southern edge of the
Patagonian Shelf lies within 5 km of the 200-m depth
cantour (Figure 3). The waters to the west, between the
Falkland Islands and South America, are Patagonian
Shell waters or gently shelving continental shelf slope
waters less than 300 m deep.

To the north and north-east of the islands the conti-
nental shelf slopes gradually to the 1,000-m depth
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2 Introduction

because surface pollution, if it occurred in the licence
blocks, might notbe confined locally due to prevailing
winds and currents;

because surface pollution whose origin lay beyond
Falkland Islands walers (e.g. in international waters or
the Argentine ELZ), might drift or be blown into
Falklands Islands territorial waters;

other arcas in Falkland Islands waters (notably within
the Special Area of Co-operation to the south-west of
the islands) may be subject to hydrocarbon explo-
ration in the future; and

to improve understanding generally of seabird
ecology in this globally important and increasingly
threatened region.

westerly quadrant for 70% of the year and they average
about 17 knots throughout the year. There is a marked
increase in the frequency of storms between June and
September. Rainfall is evenly distributed throughout the
year, averaging 625 mm in Stanley and as little as 310 mm
in the south-west of the islands (Richards 1997),

contour, resulting in extensive continental shelf slope
waters (=200 m, <1,000 m). To the east and south of
the islands the continental shelf slope is steeper, and
there are no extensive areas of continental shelf slope
waters.

Deep oceanic waters (>1,000 m) begin approximately
280 km north oftheislands, 110 km to the eastand 100 km
to the south (Figure 2).

About 200 km to the south of the islands is an area of
shallower waters over the Burdwood Bank. The
Burdwood Bank forms part of the Scotia Ridge that
extends from Tierra del Fuego to Shag Rocks, South
Georgia, the South Sandwich and South Shetland Islands
before forming the Antarctic Peninsula (Figure 1).

East of the Drake Passage a branch of the Antarctic
Circumpolar Current flows north. This branch becomes
the Palklands/Malvinas Current (Glorioso and Flather
1995) that flows north along the shelf slope (Figure 2)
as far as 35°5 where it mixes with the warmer, southerly-
flowing Brazil Current (Peterson er al. 1996). As the
current flows north it passes either side of the Falkland
Islands and is forced up onto the Patagonian Shelf
around the islands. The resultant upwelling of water
produces rich feeding grounds for many seabirds and
marine mammals (Strange 1992). Farther north, the
prevailing westerly winds that blow off the Patagonian
Shelf cause upwellings of nutrient-rich waters that also
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the degree to which these seabirds and fisheries did
compete, and the extent to which seabird diet had been
modified by the fishing industry, could not be quantified.

2.7 Hydrocarbon exploration

Seismic surveys were first shot in the region in the 1950s,
and the first drilling began in 1974 on the Maurice-Ewing
Bank (outside the current FOCZ). Seismic surveys
resumed in the late 1970s with further work since 1993
(Richards 1997). Licences for exploration and pro-
duction in tranches to the north of the Falkland Tslands
{(Figure 2) were awarded in 1996 and the rig Borgny
Dolphin undertook exploratory drilling from May to
November 1998. All hydrocarbon development has been
under licence from the FIG and is administered by the
Department of Mineral Resources in Stanley. While
exploration in the tranches to the north of the islands has
ceascd at the time of writing, it is possible that explo-
ration in this area may resume in the future. There is also
the prospect of hydrocarbon exploration to the south-
west of the islands in the Special Area of Co-operation
(Figure 2).

To date there has been little contamination of seabirds
as a result of oil pollution in the waters of the Falkland
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Some of the recommendations from Thompson’s (1989)
study are addressed by the FISMP (Ingham 1998},

Islands. There have been a number of small-scale
incidents, for example in 1986/87 when small numbers of
oiled rockhopper penguins were observed on New Island
(K. Thompson pers. comm.). However, in the winter of
1998 (June-August) a series of oil pollution incidents
resulted in the contamination of at least 50 penguins of
three species, and a small number of other seabirds,
mostly shags (Smith 1998). The source(s) of contami-
nation were not identified, but since shags, which do not
forage far offshore, were present amongst the affected
birds, at least some of the oil was in inshore waters. The
situationin the Falkland Islandsis not as bad as along the
coast of Argentina. Here as many as 40,000 Magellanic
penguins Spheniscus magellanicus may die as a result of
contamination with oil each year (Gandini el al. 1994).
Some of these birds are likely to be of Falkland Islands
origin as birds from the Falkland Tslands winter off the
coast of Argentina (Piitz et al. 1998).






4 Data handling

During and after each survey cruise all data are
transcribed from data sheets onto computer using
custom-built software. Data storage is on a fully
relational database that allows a full range of standard,
query-based manipulations. Several automatic checks
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for errors in the data are made at the transeription phase,
and before their final storage on the Seabirds at Sea (SW
Atlantic) database. Data are checked manually (but
never by the data collector) for remaining errors.























































































































































































Southern right whale Eubalaena australis

There were two records of southern right whales during
surveys—in November, two animals were observed at
48°36'S,56°57'W, and in December, two were recorded at
50°00'S, 62°06'W,

Sei whale Balaenoptera borealis

There were eight records of 15 sei whales during surveys
in January, March, April and November (Figure 83). Most
records were in March, both to the west of the islands and
off Berkeley Sound.

Humpback whale Megaptera novaeangliae
In December, two humpback whales were observed at
5179978, ST 38W.

Unidentified beaked whales
There were three sightings of 14 unidentified beaked
whales during surveys. These records were from two
November surveys, both in deep waters to the south and
east of the Falkland Islands. One of the records was of
either southern bottlenose whale Hyperoodon planifrons
or Arnoux’s beaked whale Berardius arnuxii (five
animals) at 53°00'S, 54°16"W. The other two records were
of ziphiid whales—six animals were observed at 53°26'S,
54°35'W, and three animals at 54°18'S, 55°24'W.

These could be the first documented sightings of live
beaked whales at sea in waters off the Falkland Islands
(Strange 1992).
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5 Results

Killer whale Orcinus orca

There were two records ofkiller whales during surveys. In
January, four animals were recorded at 48°09'S, 58°41'W,
and in September, three animals were seen at 52°04'S,
58°14'W.

Long-finned pilot whale Globicephala melas
Between September and December long-finned pilot
whales were recorded four times, giving a total of 77
animals. In September, 30 animals were seen at 48°40'S,
57°12'W; in November, ten animals were observed at
51°32'S, 57°21'W and two at 52°06'S, 61°47'W; while in
December, there were 35 animals at 50°17'S, 55°00"W.

Southern right whale dolphin Lissodelphis peronii
In September, a group of 120 southern right whale
dolphins was seen in company with long-finned pilot
whales in deep waters to the north-east of the islands at
48°40'S, 57°12'W,

Southern elephant seal Mirounga leonina

Five southern elephant seals were recorded during our
surveys. One was seen in January at 48°40'S, 57°12'W;
one in Aplril at 49°02'S, 60°40'W; one in Qctober at
52°25'S, 50°32'W; and two single animals were observed
in November at 51°04'S, 61°01"W and 51°30'S, 62°52"W.



6 Discussion and conclusions

This survey is the first of its kind in the waters of the
Falkland Islands. The results depict for the first time a
broad picture of the dispersion patterns of all seabird
species and marine mammals encountered here. This
study also represents the successful transfer of survey
methods developed in the northern hemisphere to work
in the southern hemisphere.

Care must be exercised in interpreting the results, The
observations are based only on 12 months of obser-
vation, and there is considerable seasonal and
geographical variation in survey effortwithin this period.

6.1

High densities of a wide range of seabird species are
supported by Falkland Islands waters, the size and
species composition of this seabird community varying
both seasonally and geographically,  Broadly, the
recorded patterns of seabird dispersion agree well with
those that might have been predicted from the relatively
few previous observations in this part of the South
Atlantic Ocean (e.g. Bourne and Curtis 1985, Woods
1988). No species was recorded during the first year of
surveys that had not previously been reported, although
several species were found to be more common than
might have been expected, and new information on the
seasonal occurrence of others was revealed.

Before the present investigation, little information was
available on the relative abundance of non-breeding
visitors to the waters of the Falldand Islands. This is the
first survey to quantify the relative abundance of species
such as Cape petrel, Antarctic fulmar and the royal
albatrosses. Before this survey, there had been only infre-
quent tecords of Magellan diving petrels—a species
whose status in the Falkland Tslands is uncertain. During
surveys, however, they were often observed throughout
the survey area and were, on several occasions, recorded
within partially enclosed inshore waters. The abundance
of most other species matched the expected abundance
based on the size of the Falkland Islands breeding
population. For example, prions and black-browed
albatrosses, the commonest breeding species, featured
prominently among the most abundant species recorded
on at-sea surveys. In contrast however, the imperial shag

Seabird dispersion
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The availability only of fishery patrol and oil-rig supply
vessels may also introduce biases in survey coverage that
must temper any conclusions made. Furthermore, how
representative this 12-month period might be of the
typical year in these waters is unknown—only continued
study will allow comparisons of inter-annual variation in
dispersion patterns. Nevertheless, it is possible to draw
some tentative conclusions about the seasonal and
spatial distribution and abundance of seabirds and
marine mammals in the waters around the Falkland
Islands.

was perhaps over-recorded in relation to the size of the
breeding population in the Falkland Islands.

Based on previous information, rockhopper penguins
were expected to be recorded in greater numbers during
the austral summer than in the winter. Since rockhoppers
are the commonest breeding penguin in the islands
{Woods and Woods 1997), it might also have been expected
that they would be the commonest species of penguin
recorded during the summer. During the surveys
rockhopper penguins were indeed tecorded more
frequently in the austral summer than the winter, but it was
not the commonest species of penguin recorded in the
summer—Magellanic penguins were found to be more
common. It is not clear why this should be the case.
Possibly the areas of highest rockhopper penguin densities
were hot surveyed, or perhaps rockhopper penguins are
more difficult to detect at sea than Magellanic penguins.

The observed distributions of some species of seabird
concurred with previous reports. For example,
Thompson (1989) recorded imperial shags feeding
farther offshore than rock shags, an observation
confirmed by the results of the present survey. In
contrast, several species were found to have unexpected
distributions. For example, gentoo penguins were
thought to remain inshore close to their colonies
throughout the year. During surveys, however, gentoo
penguing were found throughout the area of the
shallower Patagonian Shelf waters around the Falkland
Islands, and were frequently observed as far offshore as
the extreme west of the survey area close to the border



with the Argentine EEZ. The observed seasonality of some
species was also unexpected. For example, grey-backed
storm-petrels were thought to be austral summer visitors to
the waters of the Falkland [slands (Woods 1988), but they
were recorded during surveys in all months, albeit in
reduced numbers during the austral winter months. Bourne
and Curtis (1985) described Kerguelen petrels as being
widespread in all months, but in the present study they were
recorded only between June and November. The little
shearwater, thought to be a rare vagrant to Falkland Islands
waters with only one recorded by Woods (1988), was
recorded on five occasions during at-sea surveys, suggesting
that the species occurs regularly in low numbers.

6 Discussion and conclusions

The results of at-sea surveys will allow for comparison
between the distributions of a number of seabird species
to be linked to oceanographic features. For example,
Curtis (1994) recorded the preference of wandering
albatrosses for deeper waters, and royal albatrosses for
shallower Patagonian Shelf waters. This pattern has been
confirmed by satellite tracking of these species (Nicholls
et al. 1998) and also the present study: most royal
albatrossrecords are from the shallower Patagonian Shelf
waters, while the wandering albatross was found to have
a complementary distribution in the deeper continental
shelf slope and deep oceanic waters.

6.2 Marine mammal dispersion

The waters of the Falkland [slands supported a diverse
range of marine mammal species.

A high diversity of cetacean species was recorded
during at-sea surveys, the highest diversity occurring in
deep water areas in the summer months. Tt is not clear
how much of this apparent seasonality may be due to the
increased survey coverage of deep-water areas in the
summer months, and better sea conditions for detecting
cetaceans.

The importance of the Falkland Islands for cetaceans
cannot be readily quantified, largely due to a lack of
information on population sizes and species distribu-
tions. However, the seas around the Falkland Islands are
important for their populations of Peale’s and
Commerson’s dolphins, both of which have a restricted
world distribution. In addition, both species are
threatened by exploitation in South America where both
are caught and used as bait in crab pots (Jefferson et al.
1993). Peale’s dolphin was the most frequently recorded
cetacean in Falkland lslands waters, with all records

6.3

A number of sea areas around the islands support
important concentrations of seabirds during part, or all,
of the year.

Inshore waters were found to be important in all
months, largely due to the dependence on them by
resident populations of several seabird species, such as
the Falkland steamer duck and imperial shag. The
presence of penguins also enhances their importance,
with gentoo and king penguins present year round and
rockhopper and Magellanic penguins present during the
breeding seasomn.

The shallower waters of the Patagonian Shelf were also
found to be important for seabirds throughout the year,
but there was some seasonal and spatial variation in the
distribution of the most important areas. The waters in

Importance of sea areas
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coming from the shallower waters of the Patagonian
Shelf. Commerson’s dolphins were frequently recorded
in inshore waters, particularly partially enclosed waters.

The complementary distribution of the three most
commonly recorded dolphin species is notable.
Commerson’s dolphins are restricted to inshore waters,
and were never observed out of sight of land. The distri-
bution of Peale’s dolphin is almost exclusively confined
to the shallower waters of the Patagonian Shelf, and
hourglass dolphins were found almost exclusively in
waters deeper than 200 m. Clearly, the virtually non-
overlapping distributions of these three species indicate
a degree of habitat segregation which should ensure
reduction in competition for food.

All species of pinniped recorded during at-sea surveys
are known to breed in the Falkland Islands. Only the
South American fur seal was found to be widespread and
numerous at sea, with a concentration of animals near
the 1,000-m isobath to the north of the islands.

the vicinity of the 200-m isobath were generally found to
be important throughout the year for species such as
prions and storm-petrels. However, not all areas were of
equal importance; the 200-m isobath to the south-east of
the islands and around the Burdwood Bank was of least
importance. The Patagonian Shelf to the north-west of
the islands was important for a range of seabird species
such as black-browed albatross and white-chinned
petrel in late summer and winter—the same time of year
as the large Ilfex squid fishery operates in this area.

The deeper continental shelf slope and oceanic waters
around the Falkland Islands were generally of least
importance for seabirds.

The vicinity of the hydrocarbon exploration licence
blocks to the north of the islands encompasses both
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Patagonian Shelf waters (to the south-west) and conti-
nental shelf slope waters (to the north-east). These areas
occasionally supported moderate or high concentrations
of several seabird species, such as great shearwater,
rockhopper penguin and prions. However, the area did

not consistently support seabird concentrations as large
as those found either in inshore waters or in Patagonian
Shelf waters to the west of the Falkland Islands.

6.4 Vulnerability of Falkland Islands waters and seabirds

to surface pollution

The genesis of the present study was prompted by the
perceived threat of hydrocarbon exploration and
potential production in the FICZ and FOCZ, and also in
the Special Area of Co-operation. Assessing the vulnera-
bility of sea areas in north-west Europe to the potential
effects of surface pollution is aided by application of Oil
and Area Vulnerability Indices (Williams et al. 1995). The
Qil Vulnerability Index (OVT) is computed for all seabird
species; it takes account of several factors that include
the biogeographic population size of the species, repro-
ductive rate, the amount of time spent in flight compared
with on the sea surface, and others. Combined with
known densities of each species, the OVIs for all species
that occur in % ICES rectangles are computed and
summed to give an Area Vulnerability Score (AVS) for
each rectangle in each month of the year. Conservation
advice is offered to the hydrocarbon indusiry based on
AVSs and atlases that depict their distribution (Carter et
al. 1993, Webb er al. 1995).

As a model for the present study, this method will
be applied to the waters around the Falkland Islands
when sufficient data have been collected, although some
modification might be necessary. Por example, some
Procellariiformes, which have a greater representation
in the South Atlantic than in north-west European
waters, may be at less risk from surface pollution than
flightless seabirds, or those that spend a large proportion
of their time on the sea surface, such as penguins or
shags.

The species dispersion patterns identified in this study
allow some preliminary conclusions to be drawn about
the vulnerability of seabird concentrations and sea areas
to potential contamination by surface pollutants. Those
species that spend the greater proportion of their lives in
contact with the sea surface, e.g. penguins, are most
vulnerable to inimical effects of surface pollution, and
therefore greatest attention is paid to concentrations of
these species when discussing vulnerability.

The inshore waters of the Falkland Islands support
highly wvulnerable concentrations of internationally
important seabird species throughout the year. The
highest densities of several resident species forwhich the
Falkland Tslands are internationally important were
found here. Many of these species are either flightless or
spend much of their time on the surface of the sea and are
vulnerable at any time of year:
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@ High densities ofimperial shags wererecorded around
the coasts of the Falkland Islands. Tmperial shags were
rarely observed more than 20 km from the coast. The
Falkland Islands support an endemic race of the
imperial shag, Imperial shags spend much of their
time on the sea surface and are one of the species that
would be particularly vulnerable to the effects of
surface pollution;

Gentoo penguins were found in highest densities in
inshore waters. The Falkland Tslands support the
second largest gentoo penguin population in the
world. Gentoo penguins are flightless and would be
particularly susceptible to the effects of surface
pollution;

@ The flightless steamer duck was found to be
widespread around the coast throughout the year,
Flightless steamer ducks were under-recorded due to
alowlevel of survey effortin partially enclosed waters.
This species is endemic to the Falkland Islands and is
flightless, and therefore highly vulnerable to the

effects of surface pollution.

The importance of the inshore waters of the Falkland
Islands increases markedly during the breeding season
(approximately October to March) when, in addition to
the resident species listed above, several internationally
important species visit the Falkland Islands to breed:

¢ southern rockhopper penguins were recorded at
locally high densities in inshore waters between
October and March. The Falkland Islands support
most of the world population of the southern
rockhopper penguin;

4 Magellanic penguins were recorded at high densities
in inshore waters between November and February.
The Falkland Islands support an internationally
important population of this species.

In addition to these species, large numbers of a wide
range of other seabird species were recorded in inshore
waters in all months, rendering the inshore waters of the
Falkland Islands the most important habitat for seabirds
in the survey area.

The offshore waters of the Patagonian Shelf support
important concentrations of seabirds throughout the



year. However, in contrast to the inshore waters, many of
these concentrations are not considered to be as highly
vulnerable to the effects of surface pollution.

The Procellariiformes were widespread at high
densities in offshore areas of the Patagonian Shelf. This
group of birds has a highly developed olfactory sense.
They are also primarily aerial species except, notably, the
diving-petrels—they spend much more of their time on
the surface of the sea and are poor flyers. Given their
excellent sense of smell, the Procellariiformes are
perhaps better equipped to avoid surface pollution than
other families, and therefore may be less at risk from
relatively localised surface pollution than other families
of seabird.

Some of the highest concentrations of Procellari-
iformes were observed over the offshore waters of the
Patagonian Shelf and where the Patagonian Shelf meets
the continental shelf slope:

¢ black-browed albatrosses were recorded in greatest
densities over the Patagonian Shelf to the north-west
oftheislands between March and June, and also to the
west of the islands in the austral summer months
where they were closer inshore. The Falkland Islands
host most of the world population of black-browed
albatross;

highest densities of prions were recorded over the
Patagonian Shelf. High densities of these species were
recorded between June and February near the 200-m
isobath to the north-east, west and south-west of the
islands and also off the north coast of West Falkland.
The Falkland Islands support an internationally
important population of thin-billed prion and,
although most prions were not specifically identified,
many of these birds would have been locally breeding
thin-billed prions;

Southern royal albatrosses were recorded in high
densities over the Patagonian Shelf to the north-west of
theislands between March and June. Tn these months it
is likely that a significant proportion of the world
population of this species occurs in the survey area;

Magellanic and rockhopper penguins both migrate
north-west over the Patagonian Shelf towards the
coast of Argentina in autumn (Piitz et al. 1998) and
return in spring. Such dispersal was not detected
during our surveys, but the importance of the
Patagonian Shelf in the north-west of the survey area
at these times of year will be higher than in other
seasons;

to the west and south-west of the islands, in addition
to the very high densities of prions, high densities of
diving-petrels and Wilson's storm-petrels were
observed during the austral summer months,
although no survey effort was achieved here at other
times of the year. Highest densities were associated
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6 Discussion and conclusions

with the edge of the Patagonian Shelf near the 200-m
isobath;

to the north-east of the islands, in addition to high
densities of prions, high densities of Wilson's storm-
petrel and grey-backed storm-petrel were observed in
the austral summer months over the 200-m isobath.
The Falkland Islands population of grey-backed
storm-petrel is of international importance, and the
species' habit of searching for prey in kelp patches
could increase its vulnerability to the effects of surface
pollution.

The seabird communities found over the continental
shelf slope, and in the oceanic areas, were mostly
Procellariiformes, and were present to a greater extent
than over the Patagonian Shelf waters. The numbers of
seabirds recorded in these areas were generally very low,
and there were very few high densities of seabirds
recorded:

¢ the waters to the north-east of the Falkland Islands
close to the 1,000-m isobath held relatively high
numbers of great shearwater, soft-plumaged petrel
and grey-backed storm-petrel between November and
April. It is unlikely that these species were present in
internationally important concentrations, and all are
probably of low vulnerability to the effects of surface
pollution;

several seabird species that were commonest in conti-
nental shelf slope and oceanic waters, only rarely
ventured over the Patagonian Shelf or into inshore
waters. Many of these species were not present at high
densities, and have a low vulnerability to the impact of
surface pollution, but the presence of wandering
albatrosses, a species classified as Vulnerable {Croxall
and Gales 1998) is noteworthy; :

Magellanic penguins were recorded at locally high
densities in the deep waters to the north of the islands
between November and Pebruary. Rockhopper
penguins could be encountered at locally high
densities in deep waters anywhere in the survey area
between October and March. Neither intermediate
nor high densities of gentoo penguins were recorded
in deep water areas.

Several sea areas were host to consistently low seabird
abundance:

@ inshore waters to the south-east of East Falkland had
relatively low numbers of seabirds compared with
other inshore areas. Farther offshore to the south-east
of the islands, the area near the 200-m isobath did not
support high densities of prions and storm-petrels;

there was an area of consistently low seabird density
approximately due north of Falkland Sound on the
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Patagonian Shelf. This area rarely held high densities
of any seabird species;

€ the continental shelf slope and oceanic waters of the
south-west Atlantic generally supported low densities
of seabirds compared with the Patagonian Shelt and
inshore waters of the Falkland Islands;

& the shallower waters of the Burdwood Bank, and the
continental shelfslope and oceanic waters around the
Burdwood Bank, typically supported very few
seabirds.
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The licence blocks to the north of the islands were
found to have moderate to low concentrations of
seabirds throughout the year. Locally high concentra-
tions of prions, storm-petrels and great shearwaters were
recorded during the austral summer, particularly near
the 200-m isobath. Locally high densities of Magellanic
and rockhopper penguins were also recorded in the
licence blocks during the austral summer months.
During the austral winter, there were few notable
concentrations of seabirds in the area, but it was
important for king penguins at this time.
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