
New Zealand Journal of Zoology, 2000, Vol. 27: 367-373
0301^223/00/2704-0367 $7.00/0 © The Royal Society of New Zealand 2000

367

Seasonal variation in the diet of stoats
in a breeding colony of Hutton's shearwaters
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Abstract The diet of stoats {Mustela erminea) was
studied in the Kowhai valley colony of Hutton's
shearwaters (Puffinus huttoni). Remains of Hutton's
shearwaters were found in 785 of 788 scats exam-
ined. Scats contained remains of eggs, chicks, near
fledging age chicks and adult shearwaters, as well
as the remains of skinks (Oligosoma sp.) and weta
(Deinacrida sp.). There was seasonal variation in the
frequency of occurrence of all major prey items.
Stoats switched from taking predominantly adults
during the pre-egg and incubation periods, to taking
almost exclusively chicks during the chick-rearing
period. The impact of stoats on Hutton's shearwaters
may as a consequence of this prey switch be reduced,
because the population is likely to be more affected
by the loss of adults rather than chicks. Stoats con-
tinued to feed upon shearwaters, even after all birds
had left the colony. Remains of mice (Mus muscu-
lus) and hares (Lepus europaeus) were infrequently
found in scats, although the occurrence of these
along with the occurrence of skinks and weta in-
creased after all live shearwaters had departed. The
results suggest that stoat numbers may be limited by
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the availability of over-winter prey within the
colony.
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INTRODUCTION

Hutton's shearwaters (Puffinus huttoni) are a small
(c. 350 g) endangered burrowing petrel that breeds
at just two colonies in the Seaward Kaikoura
Mountains (Sherley 1992; Collar et al. 1994). Their
breeding range was formerly more widespread, with
historical records from both the Seaward and Inland
Kaikouras (Harrow 1976; Sherley 1992), and sub-
fossil records from North Canterbury (Worthy &
Holdaway 1995). It seems likely that the population
had contracted to its present range by the 1960s
(Sherley 1992). The cause of this range contraction
is unknown, but amongst possible agents of decline,
predation by stoats (Mustela erminea) has been
suggested as the most likely factor (Sherley 1992).

Stoats were introduced to New Zealand in the
1880s in an attempt to control rabbits (Orctolagus
cuniculus) (King 1990). Since then they have spread
to all habitats of the North and South Islands and are
now probably the most abundant mammalian
carnivore in New Zealand (King 1990). Stoats are
implicated in the historical and continuing decline
of many of New Zealand's native birds (Innes & Hay
1991; Elliot 1992; McLennan etal. 1996; Wilson et
al. 1998), including the mainland colonies of another
species of burrowing petrel, the sooty shearwater
(Puffinus griseus) (Hamilton & Moller 1995; Lyver
et al. 2000).

Stoats are known to be present in both remaining
breeding colonies of Hutton's shearwaters (Harrow
1976; Sherley 1992) and have been recorded there
in all months of the year (Harrow 1976). The ability
of stoats to hunt at night when Hutton's shearwaters
are active, and their readiness to enter burrows (King
1989) mean that Hutton's shearwaters are potentially
vulnerable to predation at all stages of the breeding
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cycle. Autopsies of Hutton's shearwaters found
within both the breeding colonies, and radio-
telemetry of stoats within the Kowhai Valley colony,
confirm that stoats are killing adults and chicks and
are also taking eggs (Cuthbert 1999).

Despite the potential threat from stoats, very little
is known of the ecology of stoats within the breeding
colonies. The impact of stoat predation will depend
not only on the numbers of shearwaters killed but
on the relative proportions of adults, chicks and eggs
that are taken. This is because the population will be
much more sensitive to the loss of adults, as opposed
to chicks or eggs (Croxall & Rothery 1991; Cuthbert
1999; Hamilton & Moller 1995). It is also important
to understand the factors that may limit numbers of
stoats within the shearwater colonies (Newton 1993).
Stoats elsewhere have been found to be limited by
food availability during the winter period (King &
McMillan 1982; Erlinge 1983) and such a situation
may be likely within the Hutton's shearwater
colonies because shearwaters are absent for nearly
five months of the year (Harrow 1976; Halse &
Halse 1988).

In this study we examined the diet of stoats within
a breeding colony of Hutton's shearwaters, over the
course of three breeding seasons (September to
May). We describe seasonal variation in the
composition of prey items found in stoat scats in
relation to the timing of the shearwater's breeding
season, and discuss the implications of this for the
conservation of Hutton's shearwaters.

METHODS

The study was carried out between September 1996
and April 1999 in the Kowhai valley colony (42° 14'S
173°28'E, at an altitude of 1200 to 1800 m), which
is the largest (approximately 100000 breeding pairs)
of the two remaining colonies of Hutton's
shearwaters (Sherley 1992). Kowhai Valley colony
consists of about 30 distinct sub-colonies that are
separated by areas of bare rock and scree. Breeding
burrows are located in almost all areas where the soil
is of sufficient depth for burrowing (Cuthbert 1999).
Snow tussock Chinochloa sp. forms the dominant
vegetative cover.

A total of 803 stoat scats were collected over three
breeding seasons (1996/97 to 1998/99). During the
early spring (September and October) and autumn
(April and May) stoats were snow-tracked with the
specific aim of finding scats. Over the rest of the field
season scats were found incidentally within the main

Kowhai valley in the course of other fieldwork. As
a consequence the majority of scats were very fresh
and no more than one to two days old on collection.
If more than one scat was found at a location, they
were treated as one sample, unless the scats were
obviously of a different age. Scats which were old
(very dried or bleached) were not included in the
analysis.

Scats were washed through a fine sieve and a
representative sample of each scat was collected and
stored in 80% ethanol, unless the contents of the scat
were readily identifiable at first sorting. Scats which
contained no identifiable prey remains (15/803) were
removed from the analysis. Scats were further sorted
under a low power microscope and all contents were
classified into the following groups: Hutton's
shearwaters, other bird (Passerines), hairs, skinks,
insects and arthropods, and larvae or pupae of
carrion-eating insects. Hutton's shearwater remains
were further sub-divided into egg, chick, fledgling-
adult and adult remains. The medulla and scale
pattern of all hairs found in scats was examined (Day
1966) and identified as stoat, mouse (Mus musculus)
or hare (Lepus europaeus). Rabbits were not present
within the shearwater colony.

We were not able to distinguish between the
feathers of adult shearwaters and the adult-like feathers
of chicks near fledging. Chicks begin to develop adult
feathers from around mid-February and because of this
we used the following rules for the classification of
remains: before mid-February all scats containing
adult-feathers were classified as "adult", those
containing chick down were classified as "chick" and
any containing both were classified as both "adult and
chick"; from mid-February to the end of February,
scats containing only adult feathers or only chick down
were classified as "adult" and "chick" respectively, and
those with adult-feathers and chick-down were
classified as "fledglings/adults"; and from the
beginning of March scats with chick down only were
classified as "chicks" and those with only adult feathers
or with adult feathers and chick down were classified
as "fledglings/adults".

We did not quantify the amount of different prey
remains within each individual scat. Instead, we
scored each prey category based on its presence or
absence. This is a simplification, as large and very
small prey items are given the same score in the
analysis. Nonetheless, the aim here was to provide
a qualitative rather than a quantitative description of
the diet.

Frequency of occurrence (presence/absence) of
each prey item was analyzed in relation to four stages


