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CHAPTER 
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GENERAL INTRODUCTION

Jeroen C.S. Creuwels



ANTARCTICA AND ITS INHABITANTS

The vast ice-covered continent of Antarctica is extremely inhospitable to most plant 
and animal species. The 2% of its land area that is ice-free is home to a limited 
number of lichens, mosses, algae and only a few highly specialized invertebrates. 
The conditions on this driest, coolest and windiest continent are so harsh that even in 
summer terrestrial life is hardly possible. Thus, almost all Antarctic wildlife is found 
where the “white desert” meets the surrounding Southern Ocean. In this boundary 
zone climatic conditions are less severe and food sources are available in the adjacent 
sea water. 
 Large parts of the Southern Ocean close to the Antarctic continent are frozen, 
but the extent of the sea ice fluctuates heavily during the year. In wintertime the ice 
edges advance northwards and sea-ice cover increases fivefold, effectively doubling 
the area of Antarctic ice.

The seasonal pack-ice zone around Antarctica sustains a highly productive 
food web, starting with a rich and abundant phytoplankton community which is 
grazed by large numbers of zooplankton such as copepods and krill. This zooplankton 
attracts a variety of species of higher trophic level such as fish, birds, seals, and 
whales. Birds and seals need a substrate for breeding, which several seal species and 
the Emperor Penguin Aptenodytes forsteri find on the sea-ice itself. Flying seabirds and 
other penguins, however, need ice-free localities along the continental coast and on 
small offshore islands to rear their young.
 Penguins are typical inhabitants of the sea-ice habitat, but they are out-
numbered by flying seabirds (Croxall 1984, Knox 2007). The latter play an important 
part in the Antarctic ecosystem and account for 20-40% of prey consumption by the 
seabird community in the Southern Ocean (Van Franeker et al. 1997). Among the flying 
seabirds the Procellariiformes dominate the community. Within these, the fulmarine 
petrels can be considered as true specialists of the polar region, being the only group 
of tubenoses with members breeding beyond 80° latitude in both hemispheres (Van 
Franeker 2001).

FULMARINE PETRELS

The family of petrels (Procellariidae), together with albatrosses (Diomedeidae), storm 
petrels (Hydrobatidae) and diving petrels (Pelecanoididae) form the order of petrels 
(Procellariiformes). This order of seabirds can be identified by one single morphological 
feature; all species have horny tubes on their bill covering the nostrils (Warham 1990). 
Albatrosses have two tubes, but in the other three families the tubes are merged 
to one. This is why all Procellariiformes are also called tube-nosed seabirds, or in 
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earlier times Tubinares. All species have a pelagic lifestyle, and consequently spend 
a large proportion of their lifetime at open sea. All species lay a clutch of only one 
egg.

The group of fulmarine petrels (Fulmarinae) consists of seven species, of which 
six breed in Antarctic and sub-Antarctic areas. Although species of this group do not 
have unique morphological or anatomical features, and vary considerably in body 
size and plumage, recent genetic research confirmed that they should be considered 
as a distinct clade within the Procellariidae (Nunn & Stanley 1998, Penhallurick & 
Wink 2004). The six southern hemisphere fulmarine petrels are: Southern Fulmar 
(Fulmarus glacialoides), Antarctic Petrel (Thalassoica antarctica), Cape Petrel (Daption 
capensis), Snow Petrel (Pagodroma nivea), Southern Giant Petrel (Macronectes giganteus) 
and Northern Giant Petrel (Macronectes halli). It should be noted that the taxonomic 
status of the latter two is not fully clear, despite their difference in appearance and 
ecology. Interbreeding does occur between the Macronectes spp. and mitochondrial 
DNA sequencing suggests the status of subspecies (Penhallurick & Wink 2004). The 
seventh species is the Northern Fulmar (Fulmarus glacialis), a sibling species of the 
Southern Fulmar and the only one living on the northern hemisphere. Probably 
part of the Fulmarus glacialoides population crossed the equator during Pleistocene 
glaciations evolving into F. glacialis (Voous 1949).

Antarctic fulmarine petrel species differ in their pelagic distribution, 
probably not so much by differences in diet preferences but rather by differences in 
foraging techniques that are partly determined by physical properties of the habitat. 
For example, Antarctic and Snow Petrel exploit sea-ice edges by ‘pursuit plunging’ 
to catch their prey; they are relatively scarce when ice-edge habitat is absent (Ainley 
et al. 1984). It has been suggested that various seabird communities exist and that 
the sea-ice edge forms the demarcation between a pack-ice and an open-water 
community (Fraser & Ainley 1986). This view has been further elaborated, and 
many communities have been distinguished, differing in species composition, and 
depending on season, sea-ice conditions or geographic location (Ainley et al. 1992, 
1993, 1994). It is in any case clear that some species are more attracted to a sea-ice 
habitat, while others prefer larger stretches of open water. For example, Antarctic 
Petrels and Snow Petrels are among the most pagophilic species, and also have the 
most continental breeding distributions. Some colonies are found up to a few 100s 
of km inland Antarctica (Croxall et al. 1995, Van Franeker et al. 1999, Goldsworthy 
& Thomson 2000). On the other hand, Southern Fulmars and Cape Petrels are more 
observed in open waters and breed mostly in the vicinity of polynyas or other areas 
where open water is guaranteed.
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BACKGROUND OF THIS STUDY: 
THE CCAMLR ECOSYSTEM MONITORING PROGRAM

The Convention on the Conservation of Antarctic Marine Living Resources 
(CCAMLR) came into force in 1982, as part of the Antarctic Treaty System (http://
www.ccamlr.org). It was established mainly in response to concerns that an increase 
in krill catches in the Southern Ocean could have a serious effect on krill populations 
and therefore on other marine life forms; particularly birds, seals and fish, which 
mainly depend on krill for food. The aim of the Convention is to conserve marine 
life of the Southern Ocean. However this does not exclude harvesting carried out in 
a rational manner. Achievement of this aim is not simple – it requires the collection 
of large quantities of information and the development of appropriate scientific and 
analytical techniques. A ‘precautionary’ approach has been implemented to minimize 
the risk associated with unsustainable practices in uncertain conditions. This approach 
is complemented by the need to take into account ecological links between species 
and ‘natural’ as opposed to ‘human-induced’ variability – the ‘ecosystem approach’. 
Finally, conservation measures adopted by CCAMLR are based on scientific advice, 
and require enforcement to be effective.

One of the tools adopted by the Commission of the Convention is its 
monitoring program. This CCAMLR Ecosystem Monitoring Program (CEMP) has 
been implemented in 1987 in order to collect data on both the harvestable resources 
and the dependent predator species. The program is especially elaborate and well 
established for penguin species and Antarctic fur seals on various monitoring sites. 
Among flying seabird species, the Antarctic Petrel, Cape Petrel and Black-browed 
Albatross Diomedea melanophrys have been designated as indicator species within 
CEMP. Parameters proposed for CEMP monitoring of seabirds include the size of 
breeding population, as well as breeding success, survival and recruitment, and 
chick diet (CCAMLR 2004). As a part of a broader study on the ecology of Antarctic 
fulmarine petrels, a research program on Ardery Island was established in 1984 by a 
predecessor of the Netherlands Institute for Marine Resources and Ecosystem Studies 
(IMARES) in cooperation with and supported by the Australian Antarctic Division. 
Much of the research program was set up to develop appropriate methods and collect 
data of direct use to the purposes of CCAMLR in CEMP (Mehlum & Van Franeker 
1995, CCAMLR 2004). 

For a more complete picture of the Antarctic ecosystem, knowledge is 
also needed on other key species, starting with basic population estimates and the 
distribution of their breeding colonies. The earlier Group of Experts on Birds of the 
Scientific Committee on Antarctic Research (SCAR-GEB; currently merged into the 
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SCAR Expert Group of Birds and Marine Mammals SCAR-EGBAMM), has taken 
the task to publish comprehensive reviews on the distribution and abundance of 
all Antarctic seabirds. For the fulmarine petrels this series started with reviews for 
Snow Petrels (Croxall et al. 1995) and Antarctic Petrels (Van Franeker et al. 1999), more 
recently followed by those for Southern Fulmars (Creuwels et al. 2007), both giant 
petrel species (Patterson et al. 2008) and Cape Petrels (Hodum et al. in prep).

The CEMP and SCAR settings of the Australian-Dutch fulmarine petrel 
research on Ardery Island (Van Franeker 2001) form the general background and 
framework of issues addressed in this thesis. 

STUDY SPECIES

This study focussed on the breeding ecology of the two species of Antarctic fulmarine 
petrels that are most similar in body size, nesting habits, and diet preferences: Antarctic 
Petrel and Southern Fulmar. Both species breed sympatrically on various locations 
on the coast of Antarctica and are, in comparison to the other small fulmarines that 
also breed on Ardery Island, relatively indifferent to human disturbance (Pryor 1968, 
Cowan 1979). Their high tolerance to research activities in the colony made them 
suitable study species. 

Antarctic Petrel  Thalassoica antarctica
The Antarctic petrel is a medium-sized petrel with a dark brown and white plumage 
(Fig. 1). The dark brown parts may fade during the season to very pale brown. Head, 
neck and back are chocolate brown. Bill is very dark to black. The upperwing is dark 
brown with a large white bar over the secondary and first primary feathers, which 
is visible in flight. Underwing and belly are largely white. Sexes are alike, although 
males are slightly larger. The weight of adult birds fluctuates but is generally around 
650-700g (Marchant & Higgins 1990, Hodum 2002).
 Antarctic Petrels occur all around Antarctica and have breeding colonies 
between 65° and 80°S. The majority of the birds breeds in inland Antarctica where 
they occur in colonies on cliffs or nunataks or other ice-free areas. Antarctic Petrels 
are generally associated with pack ice year-round: in summer normally south of 62°S 
and in wintertime they might be seen up to 48°S. They are often seen roosting on, and 
foraging close to, icebergs and ice floes. After their winter absence, the first adults
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Figure 1. Antarctic Petrel of nest T040 with is chick.

arrive in the colony begin October, and are soon followed by many others. Their 
breeding biology is more synchronous than that of Southern Fulmars. The birds stay 
in the colony until begin November when all depart for a pre-laying exodus, leaving 
the colony totally deserted for about three weeks until their return and start of egg 
laying in late November (Luders 1977, Murray & Luders 1990). First hatchlings appear 
in the second week of January, and fledging commences in late February, lasting until 
the first week of March (Van Franeker et al. 1999). 

Southern Fulmar Fulmarus glacialoides
The Southern Fulmar is a medium-sized petrel with a gull-like appearance (Fig. 2). 
The head is white to light grey with large dark eyes. The relatively large bill is flesh-
pink coloured with bluish nostrils and a dark tip. Neck, back and tail are pale grey. 
Upperwing is blue-grey with white flashes on coverts and inner primaries and with 
black trailing edge and outerwing. Underparts are predominantly white. Female 
and male have similar plumage, but males are larger. Adult mass fluctuates over the 
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Figure 2. Southern Fulmar with its chick.

season, and is generally around 800-900g (Marchant & Higgins 1990, Hodum 2002). 
 Southern Fulmars have a circumpolar range and are found in Antarctic 
and sub-Antarctic seas. In summer, they prefer cold waters south of the Antarctic 
Convergence close to the Antarctic continent, but in winter they have a broader 
distribution including warmer waters north of this zone up to 40°S. Colonies are 
located on cliffs and steep slopes, often facing north to catch as much sunlight as 
possible. The nest is usually not more than a simple scrape on the ground that is 
sometimes lined with some small rock material or feathers.

Towards the end of winter they return to their colonies, and the first 
individuals in East Antarctic colonies arrive during the first half of October (Falla 
1937, Prévost 1953, Mougin 1967, Pryor 1968, Luders 1977). Like other fulmarines, 
both parents leave the colony during November and into the first week of December 
for a pre-laying exodus. Breeding events in the colony are highly synchronous. Egg-
laying occurs in December, with most eggs being laid in the second week of December. 
Hatching commences in the third week of January and chicks fledge by mid-March.

13



AIMS OF THIS STUDY

This study aimed to describe and to quantify parameters of the breeding biology 
of Antarctic Petrels in order to develop a more complete and detailed monitoring 
program for this species. The Antarctic Petrel has been chosen as an indicator species 
for the condition of the Southern Ocean ecosystem within the CCAMLR monitoring 
program, although this species could be considered as somewhat peculiar in some 
aspects. For example, it has the southernmost breeding distribution of any seabird 
and thus has to fly long distances between the breeding and feeding grounds. 
Especially in spring, these distances could be large when there is still much sea-ice 
cover present. This species may therefore have adapted a unique foraging strategy, 
which could differ from other species. 
 Therefore, it was decided that a comparison of these parameters with a similar 
species would be useful to see how representative these parameters are for flying 
seabirds in Antarctica. In general, fulmarine petrels have a contracted breeding cycle 
in comparison to other similar-sized procellariiformes, which allow these species to 
fit their breeding activities within the narrow time window available for breeding 
at high latitudes (Warham 1990). If such a narrow time window exists, then events 
especially in the early and late phase of the season are expected to influence breeding 
success. On Ardery Island four petrel species breed sympatrically. Of these, Antarctic 
Petrels and Southern Fulmars have the largest body size and longest breeding cycle. 
These species are also the first, respectively, the last species that start breeding on 
Ardery Island. This made the Southern Fulmar an interesting study species for a 
comparison with the Antarctic Petrel.

Another aim of this study was to find an explanation for the decreasing breeding 
success of Antarctic Petrels on Ardery Island, and to investigate whether this was a 
general phenomenon in other petrel species in the area. During the first three study 
seasons on Ardery Island (1984-85, 1986-87 and 1990-91), the number of successful 
nests of Antarctic Petrels in the Northern Plateau study colony showed a sharp 
decline (Fig. 3). The reasons for the decline of the number of successful nests of 
Antarctic Petrels were not evident. The proportion of breeding individuals within 
the population may have declined, but also egg losses early in the season might have 
increased. It is known that many breeding failures occur just after egg-laying (Dunnet 
et al. 1963, Mougin 1975). The graph showed that during these three seasons, already 
in the late egg phase, large differences existed in the number of successful breeding 
attempts. Chick mortality of Antarctic Petrels appeared to be low in the second half 
of the chick period (from early February onwards).

Without more detailed information on the beginning of the breeding season
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we could only speculate on the potential causes for the declining breeding success. 
Poor feeding conditions prior to, or early in the breeding season were considered to 
be a serious possibility. Because Procellariiformes generally have to fly long distances 
to find food, the feeding conditions in their foraging grounds are crucial for successful 
breeding. To investigate how Antarctic Petrels and Southern Fulmars were affected 
by environmental conditions and food availability, an automatic system was installed 
in order to record the presence and absence of each individual bird and to monitor its 
weight and foraging success throughout the breeding cycle (Creuwels et al. 2000).

STUDY SITE

Description of Ardery Island
Ardery Island (66°22’S, 110°28’E) is part of the Windmill Islands group in the east of 
Vincennes Bay, Wilkes Land, Antarctica. The Windmill Islands are a group of rocky 
islands along the coast of Budd Land, where the Australian Antarctic station Casey 
is located (Fig. 4). Ardery Island is situated approximately 11 km south of Casey. It is 
about 1 km long and 0.5 km wide and has an east-west orientation. There are vertical 
cliffs that are heavily fractured, steep boulder slopes and ravines providing both 
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narrow exposed ledges and deep burrows which in summer are occupied by nesting 
seabirds. The highest point is 113 m above mean sea level and the terrain on the 
island is rugged and dissected by fissures. On the hillsides and plateau region, the 
exposed rock is ice-smoothed and the valley floors are covered with moraine. During 
the season there is a variable amount of snow cover on the flat and less steep areas of 
the island, which varies between and within seasons. The beginnings of the breeding 
seasons 1996-97 and 1997-98 were characterised by unusual high snow cover, although 
during December much snow was disappearing. On the plateau there is one main 
tarn which is frozen in winter and filled with melt water throughout the summer. The 
field camp of 1996-1999 was located on the plateau close to this tarn.
 The climate of the Windmill Islands region is frigid-Antarctic. Meteorological 
data at Casey station (altitude 32 m) on Bailey Peninsula are collected by the Bureau of 
Meteorology of the Australian Government. Data for the period 1989-2010 show mean 
daily maximum temperatures for the warmest and coldest months of 2.2 and -11.1°C, 
respectively, with extreme temperatures ranging from 9.2 to -38°C. May –August are 
the coldest months with mean daily maximum temperatures of -10 /-11°C and mean 
daily minimum temperatures of -18°C. 
 The climate is dry with a mean annual snowfall of 222 mm per year (rainfall 
equivalent). Snowfall has been increasing in the last decades and precipitation as 
rain has now been recorded in the summer. There is an annual average of 96 days 
with gale-force winds (>62 km per hour or Beaufort scale 8), predominantly easterly 
in direction, coming from the polar ice cap. Blizzards are frequent especially during 
winter. In summertime most days are relatively calm, except during periods with 
katabatic winds, which often start with little warning and can last for several days. 

Snowfall is common during the winter, but the extremely strong winds 
scour the exposed areas. On most hill crests in the area snow gathers in the lee of 
rock outcrops and in depressions on the ground. On Ardery Island, especially on 
the western side of the island, snow forms deeper drifts further down the slopes. 
Some sea ice is present in Vincennes Bay year-round, but only to a limited extent 
during summer. From late autumn to early spring, waters around Ardery Island are 
often fully covered with sea-ice. This sea-ice is unstable because each blizzard blows 
most of the sea-ice out to the west, creating open waters. More stable sea-ice lasts 
into spring only in Sparkes Bay, between the neighbouring Odbert Island and the 
continental shore. 

Seabird fauna of Ardery Island
On Ardery Island four species of fulmarine petrels breed sympatrically. Southern 
Fulmars, Antarctic Petrels, Cape Petrels and Snow Petrels breed here in relatively 
high numbers (Van Franeker et al. 1990, Barbraud & Baker 1998). Antarctic Petrels 
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were found in two colonies on Ardery Island where in total about 275 ‘apparently 
occupied nest sites’ were counted (Van Franeker et al. 1990, Barbraud & Baker 1998, 
Fig. 5A). The largest colony, on Northern Plateau, contains about 150 sites in the main 
area with 25 sites scattered in smaller groups around. Antarctic Petrels breed with 
their nests packed very close together on relatively flat or gently sloping sections of 
otherwise steep cliffs. They avoid isolated nesting on small ledges and do not mix 
with Southern Fulmars although boundaries of colonies of both species might adjoin 
each other. In the Windmill Islands area around Casey station, Antarctic Petrels breed 
only on Ardery Island, Odbert Island and Nelly Island (Frazier Islands) (Van Franeker 
et al. 1999).

It is estimated that there are approximately 3000-3900 ‘apparently occupied 
nest sites’ of Southern Fulmars on Ardery Island (Van Franeker et al. 1990, Barbraud 
& Baker 1998). The largest colonies are located on the northern cliffs and around the 
eastern tip of the island (Fig. 5B). Nests were situated on small cliff ledges but also 
on large nearly flat terraces or shallow slopes, with most birds nesting on open sites 
on the ground, between loose rocks and sometimes in broad crevices. The breeding 
localities for Southern Fulmars in the Windmill Islands are restricted to Ardery Island 
and Odbert Island, Nelly Island and Dewart Island (both Frazier Islands) and Holl 
Island (Chapter 7).

For other species it was estimated that there were around 600 ‘apparently 
occupied nest sites’ of Cape Petrels and 800-1000 ‘apparently occupied nest sites’ of 
Snow Petrels (Van Franeker et al. 1990, Barbraud & Baker 1998, Fig 5C, D). Ardery 
Island is the only known area in Antarctica that harbours separate colonies of two 
different subspecies or distinct size morphs of snow petrels (Cowan 1981, Croxall 
et al. 1995, Van Franeker et al. 1990, Van Franeker 2001). The fifth member of the 
group of the fulmarines regularly observed on the island is the Southern Giant Petrel. 
It is a regular visitor often seen roosting on flat areas and snow fields near main 
concentrations of breeding petrels. It breeds on the Frazier Islands approximately 21 
km NW of Ardery Island (Fig. 4). 

Other bird species breeding on Ardery Island are Wilson’s Storm Petrel 
(Oceanites oceanicus) and South Polar Skua (Catharacta maccormicki). Wilson’s Storm 
Petrels breed well hidden in deep burrows, especially along the northern coast of the 
island. These burrows are very hard to locate, thus the estimated 1000 breeding pairs 
is very approximate. Nests may be betrayed by the appearance and disappearance 
of provisioning parents or by presence of nearly full-grown chicks in front of their 
burrows late in the season. South Polar Skuas are breeding in 10-20 territories scattered 
around the island, often including (parts of) petrel colonies (Fig. 5A-D). The tarn close 
to our field camp was regularly used for bathing by a group of South Polar Skuas, 
probably mostly by individuals that were not holding a territory on the island. Small 
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numbers of Adélie penguins Pygoscelis adeliae can be found moulting on the island 
later in the season.

Because of its diverse and abundant avian wildlife, Ardery Island with 
nearby Odbert Island (66°22’S, 110°33’E) has been designated as Antarctic Specially 
Protected Area (ASPA) No. 103 under the Madrid Protocol. Entrance to these islands 
is only allowed for scientific purposes and all scientific activities should be in 
accordance with the management plan for the Area. For example, no helicopter flights 
are allowed during the sensitive parts of the breeding season. Transport of goods and 
people during the season occurred mostly by zodiac boats and occasionally, when 
sea-ice was of sufficient thickness and the weather forecast was good, by skies and 
sledges.

Study colonies on Ardery Island
In the 1980s, Van Franeker had set up study plots and reference areas for all fulmarine 
petrels on Ardery Island (Van Franeker 2001). The research on Antarctic Petrels and 
Southern Fulmars was concentrated in two study areas.

Antarctic Petrels were studied in the Northern Plateau colony. This is 
situated on a small moderately sloping terrace with boulders halfway the otherwise 
steep vertical cliffs at the northern side of the island (Fig. 5A). This ‘platform’ is at 
a height of 30-40 m above sea level and can be reached by descending along a track 
over gentle gradients from the east or by abseiling from the plateau. The eastern part 
of the colony, measuring 20 by 25 m, was designated as the study area, containing 
approximately 100 potential nest sites. The remaining nest sites of the (western part 
of the) colony comprised the reference area. Adjacent to the western boundary of the 
study plot, a Southern Fulmar colony was located. A boulder at the northern border 
of the colony which gave a good overview of the colony was used as a viewpoint for 
distant counts.

Southern Fulmars were studied on the Mast Point area on the western tip 
of the island (Fig. 5B). The Robertson Landing study area comprised the eastern part 
of this colony and measured about 600 m2. The study area is a rock-face which was 
interspersed with large boulders, and rising to about 30 m above sea level. Nests 
were irregularly scattered in this area. In total there were 130 potential nest sites. All 
nests in the colony were individually marked and mapped for future studies. A large 
boulder situated 20 m north at the lower side of the colony near the landing area for 
the zodiacs gave a somewhat elevated position and was used as our view point for 
distant counts. 

Ornithological research on Windmill Islands & Budd Coast, Wilkes Land
The area of the Windmill Islands and Budd Coast has a long tradition of ornithological 
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research, although on a somewhat irregular and intermittent schedule. During the 
International Geophysical Year (IGY) in 1957-58 Wilkes station was built by the U.S. 
Navy on the Clark Peninsula (Fig. 4). In late 1950s and early 1960s, the American 
ornithologists Eklund and Penney of the United States Antarctic Research Program 
(USARP) studied South Polar Skuas and Adélie penguins. Also during this period, 
large efforts were made in banding birds in the Windmill Islands, especially of South 
Polar Skuas, Adélie Penguins and Southern Giant Petrels. This was done partly in 
collaboration with Australian researchers. Antarctic bird banding programs were 
becoming increasingly popular, inspired by recent demographic and dispersal studies 
on individually marked birds which revealed remarkable long-distance migrations, 
longevity, and site and mate fidelity (Sladen 1965, Sladen et al. 1968). Australians took 
over Wilkes station in 1959 and built two new stations on Bailey Peninsula at the 
opposite side of Newcomb Bay (see Fig. 4): Repstat, later renamed as Casey (1964-
1988) and the new Casey station (since 1988). The current station Casey is located 
near the Adélie Penguin colony on Shirley Island and the Snow Petrel colony at Reeve 
Hill. Both colonies are part of research and monitoring programs by researchers and 
volunteers from the station since the 1960s (Murray & Luders 1990, Woehler et al. 
1994, Olivier et al. 2005).

Ardery Island was already identified as an important area for the present 
avian fauna, during zoological surveys in the early 1960s (Orton 1963). Ornithological 
research, however, did not occur on a regular basis on this island, mainly due to its 
isolated situation. Cape Petrels were banded in 1960, and Southern Fulmars were 
banded in 1961-63 by American and Australian biologists (Murray et al. 1972, Van 
Franeker & Montague 1987). While banding Southern Fulmars, the only flea species 
known to occur on the Antarctic continent (Glaciopsyllus antarcticus) was discovered 
on Ardery Island by Orton in 1961 (Smit & Dunnet 1962, Murray et al. 1967, Bell et al. 
1988). Medical officers of overwintering parties went out for surveys and exploratory 
descriptive research (Orton 1963, 1968, Cowan 1979). Detailed observational research 
was conducted on the pre-breeding behaviour of Southern Fulmars and Antarctic 
Petrels in 1972 (Luders 1979). New impetus to ornithological research on Ardery 
Island occurred in 1984, when a Dutch-Australian study on the breeding and foraging 
ecology of fulmarine petrels commenced (e.g. Van Franeker et al. 1990, Van Franeker 
2001). Studies initiated within this project included surveys of organochlorine 
pollutants (later redirected to Rauer Islands near the Australian Antarctic research 
station Davis; Van den Brink 1997a, b, Van den Brink et al. 1998) and plastic litter (Van 
Franeker & Bell 1988). In summer 1995-96, French-Australian research was conducted 
on Ardery Island which focused on the variation in body size of Snow Petrels in 
relation to their breeding ecology (Barbraud 1999, Barbraud et al. 1999).
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OUTLINE OF THIS THESIS

In Chapter 2, we examine the breeding phenology of Southern Fulmars and Antarctic 
Petrels. Various aspects of the breeding biology of both study species were already 
known from a number of studies, but very few studies were able to follow the same 
individuals at the same location on a daily schedule during the whole breeding season. 
A high proportion of individually recognizable birds in our study areas enabled 
us to study the variation in attendance patterns and breeding behaviour between 
individuals and between species in detail. We especially focussed on the different 
strategies of these two species in timing of breeding within the short summer time-
window, and how this affected reproductive success in both species.

Many studies have shown that the body condition of the chick influences 
post-fledging survival. Therefore, in Chapter 3, we look beyond breeding success, and 
examine how well chicks were prepared by their parents for a life on their own. Chick 
provisioning rates are supposed to be highly influenced by environmental conditions 
and food availability. We investigated how provisioning of the chick influenced chick 
growth and how flexible chick growth was both between and within species. From 
other studies it is known that both species differ in the duration of the foraging trips 
while rearing their offspring. These interspecific differences in provisioning shifts 
called into question whether the total amount of food supplied to the chick per day 
(calculated as the feeding frequency times the meal mass) also differed between 
species. Ultimately, we tried to ascertain whether chicks of both species were leaving 
the colony at relatively similar masses at fledging. 

The study on the breeding and foraging ecology of fulmarine petrels took 
a slightly different course than we had anticipated. Five years after Van Franeker’s 
last field season, the situation was very different on Ardery Island. In October 1996, 
when we arrived, it was, first of all, very white. The island was covered under a deep 
layer of snow, but the first Antarctic Petrels were already returning to their colonies. 
Thus, in Chapter 4 we investigate the effects of snow on the breeding success of 
fulmarine petrels. We concentrate on the Antarctic Petrel because the reduction in 
breeding success was most prominent in this species. We subsequently discovered 
an unexpected chain of ecological events that could explain the observed decline in 
breeding success in the last decades.
 Thus after an eventful start of the first season, we realised that predation 
was an important factor influencing breeding success of Antarctic fulmarine petrels. 
We therefore examine in Chapter 5 the breeding population of the main predator: 
the Southern Giant Petrel. On the Frazier Islands the whole breeding population of 
Vincennes Bay of this species is located and historical population data could indicate 
whether the predation pressure by the largest fulmarine petrel had changed over
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the years. For this purpose, we needed to consult the grey literature and non-
published information sources (field notes, station logs). Many surveys appeared 
to be at different times of the season and to follow different methodologies. We 
therefore present in this chapter not only the results of breeding population trends 
of Southern Giant Petrels on the Frazier Islands, but also a proposal to standardise 
census methodologies of these birds.

While surveying the breeding colonies of Southern Giant Petrels, these 
birds surprised us once again and in a completely different way. In Chapter 6 we 
describe an unusual phenomenon where individuals of this species apparently died 
while incubating an egg. Life-history theory predicts that a long-lived species such as 
the Southern Giant Petrel balances its current breeding efforts against reproductive 
chances in the future (Roff 1992, Stearns 1992). Thus individuals of these species 
are generally assumed not to jeopardize their own survival by over-investing in a 
single reproductive event. We discuss the circumstances in which these birds were 
found and give an explanation why they, probably involuntarily, had remained on 
the nest.

Southern Fulmars and Antarctic Petrels are abundant in circumpolar waters, 
but the pelagic distribution of both species is somewhat segregated; large numbers 
of one species occur where the other is scarce (Hunt & Veit 1983). On Ardery Island 
Southern Fulmars and Antarctic Petrels breed together, but there are not many other 
places where they breed sympatrically. A comprehensive review on the distribution 
of Antarctic Petrels had been completed earlier (Van Franeker et al. 1999), but a review 
on Southern Fulmars was lacking. Therefore, in Chapter 7 we review extensive 
published and unpublished information on the breeding distribution of Southern 
Fulmars. We adapted the classification of census methodologies of Chapter 5 in order 
to evaluate the breeding population numbers that we collated from different sources. 
We also show seasonal fluctuations in distant estimates of the breeding population 
on Ardery Island and demonstrate how timing and the methodology used could 
influence the census results.

Finally, in Chapter 8 I review the differences in the breeding biology and 
chick provisioning behaviour between the Antarctic Petrel and Southern Fulmar. 
Despite differences in their strategies, both species achieved a similar reproductive 
output. Although we were able to relate the trends in breeding success to the changed 
local weather conditions on Ardery Island in the last decades, we had not foreseen 
the rather unpredictable chain of events that finally caused these trends. However, 
this demonstrates how narrow the margins are for fulmarine petrels for breeding 
successfully in Antarctica.
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