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An investigation into the association between covered burrow entrances and the breeding status
of occupants of burrows was prompted when Wedge-tailed Shearwaters were seen covering the
entrances to their burrows. The results showed that neither covered nor cleared entrances should be
used as indicators for occupied breeding burrows. Burrows with covered entrances may contain
incubating birds, and those with cleared entrances may only be used at night by immature birds. The
incidence of burrows with covered entrances was related to habitat type which influenced the avail-

ability of litter and debris.

INTRODUCTION

Indicators of occupation of burrows by Wedge-
tailed  Shearwaters  Puffinus pacificus have
included cvidence of excavation from tootprints
around the entrance and/or entrances cleared of
debris. However, Dyer (1990) has reported an
observation of o Wedge-tailed  Shearwater on
Heron Island covering the entrance to its burrow
by reaching out with its beak to pull nearby
Pisonia grandis lcaves over the entrance. Since
then. covering of burrow entrances has been seen
twice. once at Point Lookout. North Stradbroke
Island (27/11/1989) (Fig. 1). and again at Heron
[sland (3/71/1990). These birds also used their feet.
Onc pair passed leat litter between birds. Using
its bill. a bird placed leaves near to its partner
which then adjusted them over the burrow
entrance with its feet. Observations of this activity
in progress are tew.,

Warham (1990) reports that some shearwaters
stuff the entrances ol burrows with dead veg-
ctation.  He queries a report compiled by
Montgomery in 1896 that adults do so as they
leave. arguing that such  burrows are often
occupied. The observation at Point Lookout
supports both suggestions. An adult lelt soon
after covering the burrow entrance which, on
inspection, was found to be occupied. Perhaps an
exchange of incubation duties was involved.
These observations suggested that burrows with
covered entrances could be occupied by breeding
birds.
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METHODS
The study took place on IHeron (23°27°S.
151°55°E) and  Erskine  (23°30°'S.  1317496°L)

Islands in the Capricorn Group. Great Barrier
Reef. Quecensland. Both islands are sand cays.
formed by the accumulation of calcarcous skeletal
remains ol reel organisms. within their respective
reefs. and have different degrees of vegetative
development (Cribb and Cribb 1985: Walker and
Hulsman {Y89).

On Heron Island. 12-15 December 1989, data
were collected from twelve 3-metre wide transcects
divided into 10 m segments. systematically spaced
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Figure 1. A burrow enirance whiclt has been covered by a
Wedge-tailed Shearwater, at Point Lookow, North
Stradbroke Istand.
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Figure 2. Sketch map of Heron Island. showing buildings and vegetation.

with a north/south orientation traversing the
width of the island (Hill and Barnes 1989). On
Erskine Island. 5 January 1990, the transccts had
a north-west/south-cast  orientation, but were
divided into 5 m segments to ensure a reasonable
sample size from the much smaller island.

The first Wedge-tailed Shearwater  burrow
cncountered in each quadrat and its ncarest
ncighbour. were inspected by mceans of a
“burrowscope” in order to establish burrow status.
The burrowscope, which incorporates an infra-red

TABLE |

Description ot habitat types on Heron Island (after Byer and
Hill 1990).

Flabitat Characteristic

Pisonia bare Prsonia forest with ground layer of sand
and leaf litter.

Pisonia debris Pisonia forest with ground layer of fallen

debris.
Pisonia grass Pisonia lorest with ground layer of grasses.
Fringe Grasses and shrubs, e.g. Argusia argentea

and Scuevola sericea, with some
Casuarina and Pandanus.

Wooded area, with a greater density of
Pandanns. located within the more
extensive north-cast fringe.

Wooded fringe

Clear Arcas largely free of canopy cover.
Turf Maintained lawns often with exotic trees

orshrubs.
Building structures incorporating paved
arcas and pathwavs cte.

Buildings

light source to illuminate the burrow, has a
miniature vidco camera which is inserted into the
burrow, An image of burrow contents is relayed
by a flexible extension cable to a monitor situated
outside the burrow (Dyer and Hill 1991).

The monitor image facilitates manipulation of
the camera down the tunnel, which is virtually
free of lining materials, to the nest chamber. If
the burrow is being used for breeding purposes.
the incubating bird is often seen resting on a
rough mat of leat and/or grass litter. Birds most
frequently usc their brood patches to incubate
their single cgg. but occasionally, the egg is scen
situated beside the body under a wing. Thus,
details of burrow contents relating to breeding
activity were established.

The variables recorded were: presence  or
absence of entrance cover, daytime occupancy by
an adult Shearwater, and presence or absence of
an cgg. Habitat type was recorded for cach
quadrac on Heron Island (Table 1). but too few
observations were available for separate analyses
by habitat type on Erskince Island.

The fringe habitat on Heron Island is complex
and could comprise several microhabitats (Dyer
and Hill 1990), particularly where more extensive
with a greater density of Pandanus as in the
wooded ftringe. A separate sample from  the
wooded fringe (Table 1. Fig. 1) was tested: this
habitat does not occur on Erskine Island.
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TABLE 2
The number of burrows occupicd by Wedge-tailed Shearwaters incubuting an cgg n various habitats
on Heron and Erskine Islands. Burrow entrances are classified as having uncovered. semi-covered or
covered entranees.

Uncovered

Total
numher of
Island [Habitat hurrows No.
Heron Tur! 10 8
Buildings 30 19
Clew 35 Il
Fringe 52 14
P. Bare 97 38
P Debris 55 26
. Grass k) 10
Heron All 305 126
Heron Wooded fringe 65 13
Erckine  All bt 12

Semi-covered Covered

Incub. No. Incub. No.o o Incub.
2 2 0 (} ()
10 7 3 4 K
6 Y 4 &y ),
) 8 3 30 Il
14 3R 15 Fis 13
0 12 8 17 by
0 b K| N L]
S0 78 39 101 -H
? 30 ] 2 16
G 3 I8 1) 5

Rescarchers involved in analvsis of turtle nest-
ing have placed permanent identification markers
at regular intervals around the periphery of the
vegetation  on Heron  Island. Trom  selected
markers in the wooded fringe. transects such as
those of the whole island study were made in a
southerly direction to the Pisonia torest. and
simular data were recorded. The data were treated
separately to factlitate comparison with the fringe
sample from the Heron Island study.

Data from completely (>75%) and partially
(25=75%) covered entrances were pooled and
tested separately and together. against those from
cleared (<25%) entrances for incidence of breed-
ing as indicated by evidence of incubation. These
two chi-squire analvses were to expose anomalies
according to degree of entrance cover. Analvses
also examined dilterences between the islands
and  the inAuence of habitat type. A Yate's
Correction was ascertained it the results were
significant but had cells with expected frequencics
of < S (Levin 1983)

RESULTS

Data irom 317 burrows on Heron Island. which
excluded the additonal data from burrows in the
wooded Iringe. were compared with that from 335
bucrons on Erskine Island. There was no signiticant

ditference between the occurrence of burrows with
covered entrances (x° = 0.79. df = 1) on the two
islands. Results for separate and pooled entrance
cover data were similar.

On Heron Island. 127 burrows had uncovered
entrances and 190 covered. and -9 per cent and
58 per cent were occupied  respeciively. On
Erskine Island. 12 entrances were uncovered and
43 covered. with 67 per cent and 60 per cent
occupied  respectively. Roots  or  convoluted
tunnels restricted the view i only a small number
of burrows. so information was available to assess
the assoctation of degree of entrance cover and
icubation in 303 and 52 of the burrows on Heron
and Erskine Tslands respectively (Table 2). There
wils no association using separate and pooled data
on cither island (Table 3).

Although covered  burrow entrances  were
associated with habitat type (Table 3). results of
analyses for the separate habitats, including the
wooded Iringe. were similar to those for Heron
Island as a whole with onc exception. There was
apositive relationship between covered entrances
and incubation in the Pisoma debris (x° = 7.1806.

di = 2. p = 0.03) where only six ol 26 burrows
with  cleared  cntrances  contained incubating

birds. No positive relationships between enrance
cover and incubation were revealed elsewhere.
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TABLE 3

Results tor chi square tests for relationships between entrance cover and burrow contents on Heron
and Erskine Istands

Ileron Island

Erskine Island

Variahles N X DF P N X DF p
(semi-covered and covered entrances separate)

entrance cover”habitat 317 33508 2 0.00 55 15.369 ¥ 0.0

CNUANce Cover’ ey 305 1.435 2 .49 52 (1310 2 0.86

CNITANCE COVeT occupuncey 317 3.707 2 0.16 =) 0.757 2 0.68

entrance cover” incubation 308 PARY| 2 0.31 S5 4103 2 s
(semi-covered and covered entrances pooled)

entrance cover” habitat 37 18,914 6 0.00) 55 I 87 4 0.01

entrande cover’egg 303 0.172 1 .68 52 0.003 I 0.96

CNLRANCE COVET” OCCUpancy 25 | 2:83fw ! 0.11 S5 0153 ! 0.70

entrance cover” incubation 305 0.759 l 0.38 55 0.210 | 0.65

DISCUSSION

At night  some  apparently - inexperienced
Wedge-tailed Shearwaters were seen entering and
lcaving burrows that had clear entrances: some of
these burrows were examined by different birds.
At this stage in the breeding cvele experienced
hirds were cither incubating cges or absent,
probably feeding at sca. During incubation shifts,
which last from two to cight days (Amerson and
Shelton 19762 Frv eral. 1986: Lindscyv 1986). there
is little or no disturbance of the burrow entrance
by the breeding pair. Thus. burrows containing
incubating birds could. in fact, be more likely to
have covered entrances. These burrows could be
covered cither totallv or partially by breeding
birds. by falling or drifting leat and grass litter
and/or by overhanging vegetation. Birds with
burrows in the fringe habitats, where most of the
cntrance cover consists of overhanging grasses,
may cxploit the characteristies of this ground
COVCr,

However. no direct relationship was cstab-
lished between entrance cover and incubation for
the individual 1slands or various habitat types.
except in the Pisonia debris. Herel there was less
incubation in burrows with clear entrances.
perhaps demonstrating that inexperienced breed-
ers prefer the Pisonia debris habitat where
burrowing activity is greater (Hill and Barnes
1989).

Previous studies in the  Capricorn Group,
including Heron and Erskine Islands, have used
clear entrances as indicators of breeding within
the burrows (Jahnke 19750 Hulsman 1983: Hill

and Barnes 1989). These burraws may be used
for excavation and courtship practice by “inexperi-
enced” birds that visit the islands only at night.
This study has shown, however. that burrows with
covered entrances arce being used for breeding.
Clearly, on Heron and Erskine Islands. neither
cleared nor covered burrow entrances indicate
breeding activity, and both types of burrows have
to be examined criticatly. These findings may well
apply to colonies clsewhere.

Since covered entrances have not been shown
to have a strong positive relationship with breed-
ing burrows. covering of burrow cntrances by
Wedge-tailed Shearwaters may not be a common
behaviour.  Habitat  type  was  shown to  be
associated with entrance cover on both islands.
As habitat influences the availability of suitable
loose materials or the presence of overhanging
vegetation, it may determine whether or not
entrance-covering behaviour is an option. Only
further observations of this behaviour by Wedge-
tailed Shearwaters, with accompanying detailed
desceriptions of circumstances. habitat, location.
and burrow status, will clarify the reasons for,
and scale of. this activity.
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BREEDING OF THE SHORT-TAILED
SHEARWATER ON MUTTONBIRD
ISLAND, NEW SOUTH WALES

The recorded northern breeding limit of the
Short-tailed Shearwater Puffinus tenuirosiris in
Australia is  Broughton  Island  (32°37'S.
152°19'E). New South Wales (Hindwood and
D'Ombrain 1960). The species was first recorded
on Muttonbird Island (30°18'S. 153°09'E) oft
Cofts Harbour. New South Wales (Lane 1970) in
December 1909 and there have been subsequent
occurrences. M. Swanson (1976) stated that
‘No positive breeding record has been established
but birds have been caught on the surface at night’.

Duringa visit to Muttonbird Island on the night
of 31 October 1988 to band shearwaters, a Short-
tailed Shearwater was caught on the surtace and
banded. A further visit on 2 November 1988
resulied in two of these birds being found in a
burrow. However. subsequent checks during that
scason failed to reveal evidence of breeding.

On the night of 29 October 1990, prior to dark-
ness. some burrows were checked while awaiting
the arrival of the shearwaters. Each of the first
two adjacent burrows scarched contained two
Short-tatled Shearwaters. A ncarby burrow con-
tained a single bird. About an hour later, well
after darkness had fallen. T returned to the area

where these birds had been found. Two Short-
tailed Shearwaters were heard calling from a
burrow and on checking. both were found to be
unbanded. Tn all. three "pairs” and a single bird
had been located in burrows,

No visits were made to the island  during
November, as T was absent from Cofts Harbour
from [0 November until 6 December. In
December, two of the “pairs’ were recaptured:
one bird. cach on an cgg. on [0 December and
the other of cach pair on 17 December.

However. both of these nests were empty when
examined on 5 January 1991, and on two sub-
sequent visits no P.renairostris chicks were found.

Muttonbird [sland is some 270 kilometres north
of Broughton Island.
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