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ABSTRACT: The period from arrival of the Wilson’s petrel to its breeding grounds
to the onset of breeding covered 33 days (November 5 — December 8). The egg-laying
period averaged 56 days; the frequency distribution of egg laying in different colonies
was close to normal. Incubation took 44 days, on the average, and chicks stayed in
nests 59 days. The weight of chicks at hatching was 7.5 g, and the maximum weight was
80 g, that is, 205%, of adult weight. Growth rate of chicks depended on weather conditions,
especially on the amount of snowfall, blocking the access to the neast. This caused many-day
starvation of chicks and their weight could drop by 46", The diet of chicks and adults
consisted of the krill in 96", mostly of Euphausia superba. High nesting losses were
caused by rainfall and snowfall. Of 129 nesting attempts, 61.2%, failed in the stage of eggs
and 27.9% in the stage of chicks. Mortality was related to the age and weight of chicks.
It has been found that the prolonged egg-laying period, rapid growth rate of chicks in their
first days, and their high weight represent adaptations to the climate of Antarctica.
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1. Introduction

The breeding range of the Wilson’s storm petrel covers the Subantarctic
zone and the coast of Antarctica. Sometimes these birds can occur in large
numbers (Beck and Brown 1972). The biology of this species was studied
by many authors on the continent (Wilson 1907, Falla 1937, Mougin
1968, Pryor 1968, Lacan 1971, Kamenev 1977), Antarctic Peninsula

* The work was done at Arctowski Station during Antarctic Expeditions IV and V
organized by Polish Academy of Sciences in 1979/80 and 1980/81 as a part of the project
MR-II-16.
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(Roberts 1940), and also in the Subantarctic zone (Eaton 1875, Hall 1900,
Loranchet 1915, Beck and Brown (1972).

Although some papers are of a monographic character (Beck and Brown
1972), many aspects of the breeding ecology of the Wilson’s storm petrel
requires further studies. This is the case of number dynamics during the
breeding season, breeding phenology, and especially chick development,
which was intensely studied only by Lacan (1971) on Adélie Coast. Also
adaptive changes in the biology of the Wilson’s storm petrel at different
latitudes require more detail investigation. A review of the data on this
subject was provided by Beck and Brown (1972).

The situation described above was a basis for planning the work on the
Wilson’s storm petrel population in Admiralty Bay region in 1979—1981.
The aspects of breeding ecology were emphasized that can be useful in
estimating the role of these birds in matter cycling in coastal ecosystems
of Antarctica. Also an attempt was made to estimate population dynamics
over the breeding season and to analyse the diet.

Also the phenology of the breeding cycle was analysed, with special
emphasis on the duration and course of chick development in relation to
climatic effects on successive phenological periods. As a result, it was possible
to analyse adaptive aspects of the biology of this species along a latitudinal
gradient' and the corresponding climatic changes as a supplement to the
already existing information.

2. Methods and study area

The study on the breeding population of the Wilson’s storm petrel was
carried out at King George Island in the region of Admiralty Bay. The
observations were started on December 10, 1979 and ended on March 19,
1981.

The size of the study area varied according to the purpose of investigation.
To estimate numbers of Wilson’s storm petrels, almost the entire coast line
of Admiralty Bay was surveyed. Several geomorphological types of the
coast line emerging from ice cover were distinguished. These were storm
ridges, postglacial moraines, rocky cliffs of various inclination, covered with
stable or shifting rock debris, depending on their structure, and groups
of rocks on elevated terraces, made up mostly of basalts and basalts with
andesites (geomorphological description of the coast of Admiralty Bay is
given by Birkenmajer (1980); also geographical names are taken from
this source).

The basic method for estimating numbers over large areas was transect
counts along selected sections of the coast. Relative numbers of birds obtained
in this way were then recalculated so that they approximated actual numbers.
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For this purpose also other methods of bird count were used, described
in Section 3.1.1.

Stationary observations of the population dynamics, number estimating
by different methods, and observations of breeding performance were concen-
trated within a radius of 2 km from Arctowski Station (62°09'51” S,
58°27'45” W), on the coastal section between Jardine Peak and Ecology
Glacier. Ten colonies were under study, in which 135 nests were monitored
in 1979/80 and 221 nests in 1980/81.

Nest inspection provided information on breeding phenology, chick
development, and breeding success.

In 1979/80, nests were checked 25-31 times depending on the colony.
The mean interval between successive observations was 4.5 days. In 1980/81,
the number of nest observations varied form 12 to 17, depending on the
colony, and the mean interval between successive observations was 4.4 days.
Relatively long intervals between successive observations were caused by
adverse weather -— strong winds with snowstorms making impossible chick
weighing or locating tagged nests. But longer intervals between observations
mainly occurred at the end of the breeding season, thus in most cases
breeding phenology, including egg-laying and chick hatching, was timed to
the nearest two days.

3. Results and discussion

3.1. Numbers
3.1.1 Methodological aspects of estimating numbers of Wilson’s storm petrels

It is difficult to estimate numbers of Wilson’s storm petrels because
of a specific biology of this species. Counting of nests on small plots and
extending the results on the area occupied by the whole colony is extremaly
labour consuming; the density of nests varies according to the type of rock
debris, and this can be evaluated only when a large number of samples are
taken, in addition, the location of all nests on a sampling plot is often
impossible. Estimates of relative numbers by counting birds in display flight
are comparable in a relatively short time period, in the first half of December,
and because of a specific daily cycle of this species, they can be obtained
only at night. It is possible, however, to estimate numbers in many points
of the coast when using this method. Mist-netting of the total colony
is limited by wheather conditions and can be used on relatively small areas.

To get a reliable estimate of numbers, several methods were used:

1) relative estimate — counting birds along transects during courtship flights;
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2) intense mist-netting and then observation of ringed individuals on nests;
3) total counts of birds coming back from the sea;
4) counting nests in colonies. '

Relative numbers were estimated by counting individuals in colonies
(resting at their nests and flying near nests) within 100 m sections of rocky
slopes or in distinct groups of rocks occupied by the colony. An attempt
was made to determine the highest number of individuals observed simul-
taneously for a few minutes. This number was considered as a sample.
This procedure was facilitated by a specific behaviour of birds during
courtship flights, when individuals of the same colony fly usually close to
their nests. Due to this it is easy to distinguish birds occupying the sampling
area even in the case of large colonies. Flights of individual birds from one
colony to another, located even only several ten meters apart, happen on
rare occasions, as indicated by netting results. Thus, relative numbers
represented the sum of individuals recorded during a transect census along
sections of slopes, coast, or groups of rocks. Relative numbers estimated
in this way cannot be considered as a measure or an index of density
per unit area. The reason is that it was impossible to measure the size
of the sampling area over broad expanses. Although the colonies were
linearly distributed along the slopes usually running parallel to the coast .
line, the breadth of the rock debris inhabited by petrels markedly varied.
Moreover, many colonies occurred within distinct groups of rocks, the
surface area of which was even more difficult to estimate. In this situation,
relative numbers could be considered first of all as an index of the total
number of individuals in particular colonies. When censuses were made on
relatively long sections of the coast, relative numbers calculated per 100 m
sections characterized the suitability of different types of the coast line as
breeding grounds.

As censuses were made on a greater part of the Admiralty Bay coast
not covered with ice cap, relative numbers could be used as a basis for
calculating the total population size, approximating the actual number of
individuals in this region.

The birds were censused between 2230 and 0.30 of the local time
because the greatest number of individuals was present in colonies at
that time. This was found when comparing the number of individuals present
in the colony with the number of individuals returning to the colony
from the sea over the 24 hour cycle (Fig. 1).

Birds were netted in two closely located groups of colonies for several
days until the number of captured individuals dropped. The Total number
of individuals captured in the two seasons was 416 adults.

The number of nests in particular colonies was determined after many
inspections of the area.
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Fig. 1. Changes in numbers of Wilson’s storm petrals in colonies over the daily cycle at

the beginning of the breeding season, Y — Number of birds per sample, X  Local time,

| — Number of birds returning from foraging areas to the colony (observed on the coast), .
2 — Number of birds observed in the colony

Table I compares the results obtained by each of these methods in
four groups of adjacent colonies. The ratio of relative numbers to the
number of individuals calculated from the number of nests (on the assumption

Table 1

Estimates of the number of Wilson’s storm petrels based on the
number of nests located (A), transect counts (B), and mist-netting
(C) in different groups of colonies

Method Groups of numbered colonies
of number estimate 6, 8 S, 4,3 9, 10 1, 2
A 34 95 57 27
B 70 175 113 60
C 104 312 - -
B:2A 1.03 0.92 0.99 1.11
B:C 0.67 0.56 - —
C:2A 1.53 1.64 - -

that one nest corresponds to two individuals) is very similar for all the
four analysed groups of colonies. The same is true of the ratio of relative
numbers to the number of individuals captured, and of the ratio of the
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number of birds captured to the number of nests. This indicates that all
these three methods can be used as a measure of relative numbers of the
Wilson’s storm petrel.

The problem of estimating absolute numbers of petrel remains open,
however. As already noted, the transect count method was most effective
in terms of the area covered. Hence, an attempt was made to determine
to what extent this method reflected the actual numbers of petrels.

The estimates of numbers obtained from transect counts were lower
than those from intense netting, although not all colony members were
captured. In 1979—380, 310 birds were captured and ringed from two close
groups of colonies. Assuming that the annual mortality rate of adults was
119; (after Beck and Brown 1972), 273 individuals from these two groups
of colonies should survive until the season of 1980/81. In 1980/81, 106
individuals were ringed in addition. Theoretically, the total number of ringed
individuals in the two groups of colonies (No. 6, 8, 5, 4, 3) should thus
be 379. Upon the termination of netting in 1980/81, adult birds on nests
were examined at random. The proportion of ringed individuals to the total
number of birds checked was 22:48 = 0.458, or 45.8%,. Assuming that the
proportion of ringed individuals on nests reflects the proportion of ‘indi-
viduals captured in the total number of birds in the colonies, their
absolute numbers can be calculated from the proportion 22:48 = 379:x, and
and x = 827 birds.

Thus, the ratio of the estimate obtained from the transect counts (245
birds) to the theoretical estimate of numbers is 245:827 = 0.296. Therefore,

relative numbers obtained from the transect counts should be multiplied -

by a coefficient equal to 827:245 =338 ~34 to get reliable absolute
numbers of birds.

As the number of birds examined on their nests was relatively small,
the accuracy of this result was verified using a different procedure.

On December 2 and 3, 1980, when weather conditions were good
(no wind, high visibility), birds returning from foraging sites in Bransfield
Strait to their colonies located along southern coast of Ezcurra Inlet were
counted when they crossed the line Shag Point-Urbanek Crag. 11 x40
binoculars were used ensuring good visibility from coast to coast at the
mouth of the Inlet. The great majority of birds returned along the southern
coast of the Inlet, from which observations were made. The flight occurred
between 18.00 and 23.00 of the local time (Fig. 2). Counts were made for
2.5 minutes at intervals from 5 to 15 minutes, depending on the intensity
of flight. Each 2.5 min. count was a sample. Mean numbers of flying
birds per sample were calculated for one-hour periods, and this value was
multiplied by 24, which is the number of 2.5 min. periods in an hour, to
get the total number of birds flying in successive hours. The sum of estimates
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for particular hours represents the total number of birds returning from
foraging areas to their colonies on the Ezcurra Inlet coast. As these counts
were made before the onset of laying both males, and females were counted
that is, the total population living in Ezcurra Inlet; during the day there
were no birds in the colony at all. The results from the two counts are
very similar: 1542 birds on December 2 and 1620 returning birds on
December 3. Thus, a mean value of 1581 birds was used for further
calculations.

In the region of Ezcurra Inlet, O. oceanicus occur in mixed colonies
with the black-bellied petrel (Fregetta tropica). It is not possible to distinguish
this species in the mass of flying birds, thus their numbers were estimated
indirectly. On the coast of Ezcurra Inlet, three groups of mixed colonies
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Fig. 2. Changes in the number of birds returning from foraging areas to the colony over the
daily cycle, Y — Number of birds per sample, X — Local time, 1 — Observation on December 2,
2 — Observation on December 3

were distinguished, in which relative numbers of Wilson’s storm petrels
were 113, 147, and 114 individuals, in sum 374 individuals. The proportion
of individuals in these three groups of colonies were respectively 30.29%,
39.39;, and 30.5%; of the total. Numbers calculated from the sums of returning
birds (1581 individuals) should correspond to these proportions. They are
477, 612, and 482 birds, respectively. In turn, the proportions of nests of
black-bellied petrels in these groups of colonies were 31.0, 24, and 529,
respectively. It can be safely assumed that the proportion of black-bellied
petrels in the birds returning to particular colonies corresponding to
the proportions of their nests in these colonies. Numbers of black-bellied
petrels calculated in this way are 148, 149, and 27, respectively, that is,
324 birds in sum. Hence the number of Wilson’s petrels would be
1581 —324 = 1257 individuals.
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The ratio of relative numbers of the Wilson’s petrel on the Ezcurra
Inlet coast (374 birds) to their number that can be considered as close
to actual numbers, that is, to the number of birds returning from foraging
areas (1257 individuals) is 374: 1257 = 0.298. The coefficient by which relative
numbers obtained from transect counts should be multiplied to get actual
numbers is 3.361 = 3.4.

This result is almost the same as that obtained from the relation between
relative numbers and numbers obtained from netting and from the proportion
of ringed individuals on nests. This implies that the coefficient calculated
here can be used to calculate actual numbers from relative numbers of
Wilson’s petrels obtained from transect counts along different sections of
Admiralty Bay. Numbers estimated in this way, which approximate actual
numbers, are quoted later in this text as the number of pairs.

3.1.2 Numbers and distribution of Wilson’s storm petrels in Admiralty Bay region

To estimate total numbers of Wilson’s storm petrels in Admiralty Bay
region, transect counts were made on 21 sections of the coast*), and the
methodology described above was applied. Practically, the whole coast line
of the bay was covered with observations. Relative numbers obtained from
the transect counts were multiplied by the coefficient calcuoated above.
In this way the total number of Wilson’s storm petrels in Admiralty Bay
region has been estimated for about 3400 pairs. Numbers of birds on parti-
cular sections of the coast largely varied from 0.85 to 167 pairs per 100 m.

Both the number of colonies and their size seem to depend on the size
of suitable nesting areas.

This is indicated by a high correlation (r = 0.99) between the size of
rocky debris slopes and colony size in places where the area covered
with debris were sufficiently clear cut to measure their length along slopes
(Fig. 3). Particular parts of debris slopes were not evenly occupied by
birds. This was related to the thickness of the debris layer. The birds
prefered parts of relatively fixed rock debris, especially of considerable
thickness, along basalt-andesite slopes. In such places there may be 7 nests
per 10 m% Wilson’s storm petrels usually do not nest on lateral moraines,
and they are scarce on shifting screes along steep slopes, e.g. at Dufayel
Island, Ullman Spur, or between Jardine Peak and Italia Valley.

When unsuitable rocks cover long sections of the coast, petrels occupy
only small fragments, and the size of such colonies is relatively low. The

* Six sections were censused by the author; data for the 15 remaining sections were
obtained by Dr. B. Jablonski, which is gratefully acknowledged here.
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suitability of the ground for nesting affects the frequency distribution of
colony sizes (Tab. II).

It would be interesting to know whether the number of individuals in
a colony depends only on the size of the area suitable for nesting, or there
is a minimum, threshold colony size. The present material does not provide
an univocal answer. The frequency distribution of colony sizes (Tab. II)
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Fig. 3. Relationship between the size of a Wilson’s storm petrel colonies and the extension
of rocky debris occupied by these colonies. Numbers were estimated using transect counts,
Y — Relative numbers, X — Extension of rocky debris in m

shows that small colonies, made up of at most 50 pairs, occur most
frequently but they comprise merely 11.19, of the total population. Moreover,
the colonies made up of less than 25 pairs account for only 4.9%, of the
population. The total number of colonies analysed was 35, and it is not
sufficient for more detailed conclusions when analysing the frequency
distribution. The fact is that birds nesting in isolation from the colony
were met on rare occasions, although when the density of a colony is low
it is difficult to identify such cases.

313 Populatfon dynamics over the season

The first Wilson’s storm petrels came back from migration to Admiralty
Bay early in November (Fig. 4). But a relatively high number of birds
were present not sooner than about November 20. The subsequent decrease
in numbers of birds in all the three colony groups was likely to be caused
by the so-called “prelaying exodus”, when females leave the colony prior to









































































































