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Improved breeding success of Great-
winged Petrels Pterodroma macroptera
following control of feral cats Veils catus
at subantarctic Marion Island

JOHN COOPER and ANDRE FOURIE

Summary

A population of feral domestic cats Felis catus has existed at subantarctic Marion Island
since 1951. From 1977 to 1990 an ongoing programme has utilized an introduced disease,
shooting and gin-trapping in an endeavour to control cat numbers, with the eventual aim
of their eradication. Burrowing petrels (Procellariidae) form the majority of the cats' diet.
The breeding success of the winter-breeding Great-winged Petrel Pterodroma macroptera
has varied between nil and 20.5% in the period from 1979 to 1984, due primarily to cat
predation of chicks causing up to 100% mortality. In 1990, by which time cat numbers had
been greatly reduced from their 1970s' peak, Great-winged Petrels had a breeding success
of 59.6%, with chick mortality being zero. No signs of cat predation were observed. This
finding provides good reason to continue the control programme until cats are finally
eradicated from Marion Island.

Introduction

Marion Island (46°55'S 37°45'E, surface area 290 km2) lies in the subantarctic
Indian Ocean. It has been the subject of much biological research over the last
few decades (e.g. Smith 1987, Cooper and Brown in press) and has been identi-
fied as a relatively undisturbed island worthy of a high degree of environmental
protection (Cooper and Condy 1988, Cooper and Berruti 1989). The greatest
current threat to the natural biota of the island is thought to be from introduced
alien plants and animals (Cooper and Brooke 1986, Watkins and Cooper 1986).
The alien species that has had the most obvious effect on the island's biota is
the feral domestic or house cat Felis catus, which preys extensively on birds
at Marion Island (van Aarde 1980, van Rensburg 1985, Bloomer and Bester
1990).

Domestic cats first became established at Marion Island as a feral population
following the introduction of five animals in 1948-1949, although individual
animals had previously been brought ashore from as early as 1818 or 1819 (van
Aarde and Skinner 1981, Watkins and Cooper 1986). The first feral animals were
seen in 1951 and soon thereafter had spread over the whole of the island below
the 450 m contour (van Aarde 1979, van Aarde and Skinner 1981). By 1975 the
feral population was estimated to be 2,139 — 29° animals (van Aarde 1979) and
to have reached 3,405 in 1977 (van Aarde 1978). The viral disease feline panleu-
copaenia was introduced as a primary control measure in 1977, and by 1982 the
population was estimated to have been reduced to 615 ± 107 animals (van
Rensburg et al. 1987) A secondary control measure, shooting primarily at night,
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commenced in 1986, after experimental shooting in 1981-1983 had shown its
feasibility (van Rensburg and Bester 1988a, Bloomer and Bester 1990). Between
August 1986 and April 1990, 952 cats were removed from the feral population by
shooting and, from 1989, by gin-trapping (Bloomer and Bester in press).

The diet of feral cats at Marion Island has been assessed over the period 1975
to 1989 and found to consist largely of burrowing petrels of the family Procel-
lariidae (van Aarde 1980, van Rensburg 1985, Bloomer and Bester 1990). One
species taken is the winter-breeding Great-winged Petrel Pterodroma macroptera.
In 1975 van Aarde (1980) estimated cats were killing 47,987 Great-winged Petrels
annually at Marion Island. In 1982, the reduced cat population was estimated to
have taken 12,951 Great-winged Petrels (van Rensburg 1985).

Great-winged Petrels are thought to be at particular risk from cats because of
their winter-breeding habit, when few other burrowing petrels are present (van
Aarde 1980, Cooper and Brown in press), and because of their long breeding
season and relatively large burrows, which allow ready access to cats (Schramm
1983, van Rensburg and Bester 1988b). The relative rarity of Great-winged
Petrels at Marion Island in comparison with cat-free Prince Edward Island
(Schramm 1986), coupled with their very low breeding a success at Marion in
1979 and 1980 (Schramm 1983), led to the species's inclusion as nationally
threatened in the South African Red Data Book for birds with the category of
Vulnerable (Brooke 1984).

In order to ascertain whether the reduced cat population was still having an
adverse affect on burrowing petrels, the breeding success of the Great-winged
Petrel was assessed during the austral winter of 1990.

Methods

During the period 14 June to 6 July 1990, 50 burrows of the Great-winged Petrel
were located and marked by A.F. with numbered bamboo poles among Blech-
num pennamarina fern slopes in the Van den Boogaard River valley and Nellie
Humps. Burrows were provided with removable earth plugs lined with hessian
sacking, as described by Sinclair (1981) and Schramm (1983). Observations of
nest contents were made at one- to two-weekly intervals until all surviving
chicks had fledged. A record was kept of the number of eggs that hatched and
failed burrows were examined for signs of predation by cats.

Results

Of the 50 nests, all contained adult birds, but eggs were present in only 47 on
excavation. Twenty-eight eggs (59.6%) hatched between 14 July and 12 August.
All 28 chicks fledged between 15 October and 29 November, giving a fledging
success of 100%, and an overall breeding success of 59.6% (n=47). Because egg
laying by the Great-winged Petrel at Marion Island is completed by 10 June
(Newton and Fugler 1989), hatching and breeding success figures may be over-
estimates due to the possibility that some early egg failures were missed. If it
is assumed that the three occupied burrows found without eggs had failed prior
to excavation, then a breeding success of 56.0% pertains. No signs of cat pre-
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dation (e.g. tooth marks on egg shells, partially eaten chick or adult corpses)
were seen.

Discussion

In 1979 and 1980 the breeding success of the Great-winged Petrel at Marion
Island was nil in both years (n=iy and 40 nests studied) (Schramm 1983). In 1982
breeding success was 20.5% (n=53), but was again nil in 1984 (n=35), primarily
due to cat predation of chicks (Newton and Fugler 1989). Schramm (1983) found
that 33% of 30 fresh burrows of Great-winged Petrels at nearby Prince Edward
Island, which is cat-free (Watkins and Cooper 1986), contained chicks in Septem-
ber 1979, whereas only 1% of 109 burrows contained chicks at Marion Island at
the same time. In 1982 van Rensburg and Bester (1988b) found that Great-
winged Petrels bred significantly more successfully inside an electrified fenced
cat exclosure than in an unprotected control area at Marion Island (50% com-
pared with 0% of monitored burrows being occupied prior to fledging; p<o.O5),
thereby confirming the role of cats in causing low breeding success in the
species.

Hatching and fledging periods in 1990 were similar to those given by Newton
and Fugler (1989), suggesting that it was a "normal" year for Great-winged
Petrels at Marion Island. A marked improvement in breeding success was
noticeable from the earlier studies (0-20.5% during 1979-1984 to 59.6% in 1990).
It is not thought that this large difference can be solely explained by the fact that
1990 observations did not commence prior to hatching, especially since low
breeding success in the previous studies was largely due to chick mortality -
100% in 1979, 1980 and 1984 (Schramm 1983, Newton and Fugler 1989), but zero
in the present study. Early egg failures were likely to have been missed in 1980
and 1982 according to Newton and Fugler (1989), so the 1982 breeding success
figure of 20.5% may also have been an overestimate. In 1983 10 chicks (28%)
were found in their burrows partially eaten by cats, and both Schramm (1983)
and Newton and Fugler (1989) considered cat predation to be the cause of the
low breeding success figures they obtained.

It is considered that the greatly improved breeding success, with zero chick
mortality, of the Great-winged Petrel at Marion Island observed in 1990 is a
direct consequence of the ongoing cat control programme. This finding provides
good reason for the continuation of the control programme until feral cats are
finally eradicated from Marion Island. The breeding success of summer-breed-
ing burrowing petrels at Marion Island should now be measured in a similar
manner in order to ascertain whether their populations may also be on the road
to recovery.
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