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COVERED ENTRANCES OF 

WEDGE-TAILED SHEARWATER BURROWS 

P. K. DYER 

Dcp.ir1111c111 of Gcographictl Sciences. lJnivcrsity of Ouc1c11,l.111d. Old -1072 

/frceil'l:d 5 Scp1e111/Jer /99() 

An investtgat1on 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 �either covered nor cleared entrances should be 
used as indicators for occupied breeding burrows. Burrows with covered entrances may contain 
,ncubattng 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 
lndic.itors of occupation of burrows by Wedge

taikd Shearwaten, Pujfinus pacificus have 
included evidence of excavation from footprints 
around the entrance and/or entrances cleared of 
debris. Howe\'er. Dyer ( 1990) has reported an 
observation of ,L Wedge-tailed Shearwater on 
I lcron Island covering the entrance to its burrow 
by reaching out witl1 its beak to pull nearby 
Pisonia grandis leaves m·cr the entrance. Since 
then. covering of burrow entrances has been seen 
twice. once at Point Lookout. North Stradbroke 
Island (27/ I 1/1989) ( Fig. I). and again at Heron 
Island ('."\/1/1990). These birds also used their feet. 
One pair passed leaf litter bctw<.:en birds. Using 
its bill. a bird placed leaves near to its partner 
whi<.:11 th<.:n adjusted them over th<.: burrow 
entrance with its feet. Observations of this activity 
in progress arc few. 

Warham ( 1990) reports that some shearwaters 
stuff the entrances of burrows with dead veg
etation. He queries a report compiled by 
Montgomery in 1896 that adults do so as they 
leave. arguing that such burrows arc often 
occupied. The observation at Point Lookout 
supports both suggestions. An adult left 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 I Icron (2'."\027'5. 

151°5:'i'E) and Erskine (D0J0'S, 151°-WE) 
Islands in the Capricorn Group. Great f3,trricr 
Reef. Queensland. 130th i�lands arc sand cays. 
formed bv th<.: accumulation of calcareous skeletal 
remains of reef organisms. within their respective 
reds. and have different degrees or \'egctativ<.: 
development (Cribb and Cribb 1985: Walker and 
Hulsman 1989). 

On Heron Island, 12-15 December 1989. data 
were collected from twelve 3-metre wide transects 
divided into 10 m segments. systematically spaced 

Figure 
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with a north/south orientation traversing the 
width of the island (Hill and Barnes 1989). On 
Erskine Island. S January 1990. the transects 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 
encountered in e:1ch quadrat and its nearest 
neighbour. were inspected by means of a 
·burrowscope · in order to establish burrow status. 
The burrowscope. which incorporates an infra-red 

TABLE I 
Description of habitat types nn Heron Island (after Dyer and 

Hill 1990). 

Habitat 
Pisonia hare 

l'isonia debris 

l'isonia g.r�1ss 
f-ringl' 

Wooded fringe 

Ckar 
Turf 

Buildings 

Characteristic; 
Pisonia forest with ground layer of sand 

and leaf litter. 
Piso11ia forest with ground layer of fallen 

debris. 
Pisonia forest with ground layer of grasses. 
Grasses and shrubs. e.g. ArRUSifl argenrea 

and Scac,·ola seriCl'a. with some 
Casuarina and Pandanus. 

Wooded area. with a greater density of 
l'a11d111111s. located within the more 
extensive north-cast fringe. 

/\n:as largely free of canopy cover. 
Maintained lawns often with exotic trees 

or shrubs. 
Building structures incorporating paved 

arc,1s and pathways etc. 

light source to illuminate the burrow. has a 
miniature video 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 ror breeding purposes, 
the incubating bird is often seen resting on a 
rough mat of leaf and/or grass litter. Birds most 
frequently use their brood patches to incubate 
their single egg. but occasionally. the egg is seen 
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 Shearwatcr, and presence or absence of 
an egg. Habitat type was recorded for each 
quadrat on Heron Island (Table 1). but too few 
observations were available for separate analyses 
by habitat type on Erskine 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 fringe. A separate sample from the 
wooded fringe (Table I. Fig. 1) was tested; this 
habitat does not occur on Erskine Island. 



September, 1 991 P. K. Oyer: Covered entrances of Wedge-tailed Shearwater burrows 1 05 

TABLE 2 
The numhn of hu1Tows ocn,picd by Wcdge-taikd Shcarwatcr, incubating ,111 egg in rnriou, hal,itats 
on I krnn and Er,kinc Island,. flurrow entrance, arc classified a, having ,nicm'crcd. sc·mi-covcrcd or 

rnvcrcd entrances. 

Total 
number of Uncovered Scm i-cm-e red Covered 

hi and 1 labitat hu1Tmv, :-So. 

1 lernn Turf 10  8 

Building, 30 JI) 

Cka, 35 1 1  
Fringe )2 1 -l 
/'. 13are 97 3K 

/'. Debris 5:=; 2(, 

/). Gra\\ 2(1 1 0  
l kn11 1  ,\11 305 1 2(, 

Heron \\ nmkd fri nµc 65 

Er,kim: All 52 

Researchers involved in analvsis of turtle nest
ing have placed permanent ideri"tification markers 
at regular inten·als around the periphery of the 
vegetation 011 I lcron Island. From selected 
markers in the wooded fringe. transect'.> such as 
those or the whole i,land st�1dv were made in a 
,outherl� direction to the Pi;·o11ia forest . and 
similar data were recorded. The dat,1 were t reated 
separately to facilitate comparison with the fringe 
sample from the Heron Island study. 

Data from comple tely ( > 75 °0 )  and partially 
(2:'i-7:'i". , ) covered entrances were pooled and 
te,ted ,eparnteh and together. against those from 
clearL'd ( <25'\, ) entrances for incidence of breed
ing as indicated b� e,·idence or incubation.  These 
two chi-square analyses were to expose anomalies 
according to degree of entrance cover. Analyses 
aho namined dilkrence� between the island� 
and the inlluence of habitat type. A Yal<:·s 
Correction ,,·a, ascertained if the results were 
signiticant hut had cell, with expected frequencic, 
nf < .::;  ( LL', in 11)83 ) 

RESULTS 

Dat;1 lrom � I- burrows on I lcron Island. which 
L"Xcluded thL· additional data from burrows in the 
w1H1dcd lrin�e. were compared with that from 5:'i 
bu110,,, 1111 Lrskinc bland. There was no signiticant 

1 3  

1 2  

lncuh. No. lncuh. No. lncuh. 

2 2 () I I  I I  

J ( )  7 -1 2 
(1 lJ -1 1 5  7 
(i 8 5 30 1 1  

1 4  J2 1 5  27 1 3  
(, 1 2  8 1 7  :=; 
6 8 -1 X 

5(1 78 19 1 1 1 1  -11 

7 _1() 2) n I <, 

(, .�ll 1 8  I l l  :i 

difference between the occurrence of burrows with 
covered entrances (x2 = 0.79. df = I )  on the two 
islands. Results for separate and pooled entrance 
cover data were similar. 

On Heron Island. 127 burrow!> had uncovered 
entrances and l <JO covered. and -llJ per ccn l  and 
58 per cent were occupied respectively. On 
Erskine Island. 1 2  entrances were unco\'ercd and 
43 covered. with 67 per cent and 60 per cent 
occupied respectively. Roots or convoluted 
tunnels restricted the view in only a small number 
of burrows. so information was available to asst.:s, 
the association of degree of entrance CO\'er and 
incubation in 30:'i and�52 of the burrows on I lcron 
and Erskine Islands rcspecti,·ely (Table 2 ) .  There 
was no association using separate and pooled data 
on either island (Table 3 ) .  

Although covered burrm, entrances were 
associated with habitat type (Table 3 ) .  rcs11lh of 
analyses for the separate habitats. including the 
wooded lringe. were similar w those for I lcron 
Island as a whole with one exception. There wa, 
a positive relationship het\\ ecn Cll\'ered entrance, 
and incubation in the Pisonw debri, (i = 7.186. 
df = 2. p = 0.03) whL' t L' onl\ ,ix ol 2(, burrows 
with cleared entrarKc, co;1taincd incuhatinb 
birds. No positi\'C n:lationships between en t r.ince 
co\'er and incubation were rc,-caled el,cwhere. 
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TABLE 3 
Rc·,ulis for ch i ,4uar� 1e,t, for n:lationships between en1rancc cover and burrow contents on Heron 

and E rskine hlands. 

N 

I leron Island 
x- or- p 

Erskine Island 
N x' DF p 

cntrarn.:c n.n·c r · habitat 
1..' 1Hrancl' co\·..:r· egg 
L' ntrancc CP\\.' r ot·cup<tncy 
L"n t rancc co\·cr · 11H:uhatil►11 

(semi-covered and covered entrances scp.iratc) 
3 1 7  33.508 1 2  U.00 55 1 5 .369 8 0.05 
.,05 1 .-135 2 ( ) -1<) 52 ( U l ll 2 0.86 

3 1 7  3 .  707 2 I J .  I(, 55 0.757 2 U 68 

.1()5 2. :\) 1 2 IUI ) )  .J . 1 0:i 2 () 1. ,  
<sc1ni-co,·c rcd and covered entrances pooled) 

cntrani.·L· co, er- h�thitat 
cntr;1m:L' cnYcr· t.:b!g 
cntrancL' coYcr· occupancy 
entrance co,·cr · incubation 

DISCUSSION 

3 1 7  

:10) 
3 I 7 

305 

18 .9 1 '1 

0 . 1 n  

2.52(, 
0.759 

1\1 night some apparently incxpcricncccl 
\Vcdgc-tailcu Shcarwaters were seen entering and 
lcavi;!.! hurro\\'s that had clear entrances: so1�1c of 
thc�c hurrnws were examined lw different birds. 
At th i,  stage in the breeding C)'cic experienced 
hird\ \\'Cre either incubating eggs or absen t ,  
probably feeding a t  sea. During incubation shifts. 
which last from two to eight days ( Amerson and 
Shcltun 1 976: Fry e1 a/. 1 986: Lindsey 1 986 ) .  there 
i� l i t t le  or no dist urbance of the burrow entrance 
by the breeding pair. Thus .  burrows cont,t ining 
incubat ing birds could . in  fact. he more l ikclv to 
have co,:red en trances. These burrows could be 
covered either totally or partial ly by breeding 
bird,. by fa l l ing or drift ing leaf and grass l i t ter 
and/or lw overhanging vegetation. Birds with 
burrow� in  the frin !!.e habitats .  where most of the 
entrance cover co�sists or overhanging grasses. 
may exploit the characteristics of th is  ground 
cm·cr. 

Howe\"(_'r .  no direct relationship was cstab
l i,hed bet\\·ccn entrance cover and incubation for 
the individual islands or various habitat types. 
except in  the Piso11ia debris. Herc. there was less 
incubation in burrows with clear en trances. 
perhaps demonstrating that i nexperienced breed
ers prefer the Piso11ia debris habitat where 
hurrmvin(! activitv is greater ( H i l l  and Barnes 
1 989) .  � 

Previou, ,tudics i n  the Capricorn Group ,  
including I lcron and  Erskine Is lands. have used 
clear entrance, as indicators of breeding within 
the burrows (Jahnke 1 975:  Hulsman 1 983; H i l l  

(, 
I 

11.0(1 55 13.257 .j ( J . 1 1 1  

0.68 52 o.orn 0.% 

0. 1 1  55 f l . 1 53 (J.7(1 

11.38 55 0.2 1 1 )  U.1)5 

and Barnes 1989 ) .  These hurr(lWS 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 arc being used for breeding. 
Clearly, on Heron and Erskine Islands. ne i ther 
cleared nor covered burrow entrances indicate 
breeding activity ,  and both types of burrows have 
to be examined critically. These findings may wel l  
apply to colonies elsewhere. 

Since covered entrances have not been shown 
to have a strong positive relationship with breed
ing burrows. covering of burrow ent ra n ces by 
Wcdgc-tailccl Shcarwaters may not be a common 
behaviour. Habitat type was shown to be 
associated with entrance cover on both islands. 
As habitat influences the avai labi l i ty of suitable 
loose materials or the presence of overhanging 
vegetation , it  may determine whether or not  
entrance-covering behaviour is an opt ion.  Only  
further observations of th i s  behaviour by Wedge
tai led Shearwaters, with accompanying detai led 
descriptions of circumst,rnces, habitat,  location, 
and burrow status. wil l clari fy 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 Shearwatcr Pufji1111s 'ie1111iros1ris in 
Australia is Broughton Island (32°37'S ,  
152°19'E).  New South Wales (Hindwoocl and 
D'Ombra in 1 960). The species was first recorded 
on Muttonbird Island (30° t 8 ' S .  153°09' E )  off 
Coffs Harbour. New South Wales (Lane 1970) in 
December 1969 and there have been subsequent 
occurrences. M. S\vanson ( 1 976) stated that 
·No positive breeding record has been established
but birds have been caught on the surface at night'.

During a visit to Muttonbird Island on the night 
or 31 October 1 988 to band shearwatcrs. a Short
tailed Shearwatcr was caught nn the surface and 
banded. A further visit on 2 November 1988 
resulted in twn of these birds being found in a 
burrow. However. subsequent checks during that 
season failed to reveal evidence of breeding. 

On the night of 29 October 1990. prior to dark
ness. some burrows were checked while awaitin" 
the arrival of the shcarwatcrs. Each of the firs� 
two adjacent burrows searched contained two 
Sl10rt-t,iiled Shearwaters. A nearby burrow con
tained a single bird. About an hour later. well 
after darkness had fallen. I returned to the area 

Hill. G .  J .  l .  and Barne,. i\. ( l9X9). Cen,u, and distribu
tion ,lf \\'<.:d!!e-taikd Shearwater I 1'11_(/i11 11., /){1ct}ic11, 1  
burro"' on Hc'ron lsl;ind. NoH'mhcr llJS5. £111/1 89: 
1 3:i- 1.W. 

I lubman. K. ( 1 9S., ). Sun·n· "' ,cahird colonic·, in the· 
C,pricornia Section or the• Great Barrier Reef \larine Par\.. 
I I . Pl>pulation p;1rami..•t..:r.., and 'L'l11L' mandg...:mcnt nptiLlll:--.
Rc,carch Rc•p<'rl In Circa! Barrie'!' Red \larinc· Par\..
;\uthont,· Tn,\'11,,·illc .

Jahnke. 13. R. ( 1 1>7:i). Popul:,ti,,n ,wdic, nf "1111e bird 
specie, 011 '.\la,thcad hland. Quecn,land. ()Id .\'a111ralis1 
22: 1. ,:-1.-:.8. 

Le,·in. J .  ( 1 1/S., ). ·[k1ne111;11·,· St;lli,tic, in Social Rc·,card1· . 
( 1  larper and R1l\\. '-le\\ YPrk. ) 

Limbc,·. T. R. ( ! '/�(, ) .  ·The Se:d,,rd, or ,\ustralia· ( .-\n>!ll' 
and ·Rob,·rt,on: '-1,mh R, dc·. '-IS\\'. ) 

, 

Walker. T .A. and I lubman. K. ( 1 •1�•) ) .  Seabird hland,. :--;,,. 
1 1)6. Er,kinc Island. G re.it 13arric·r Red. ()ueen,land. 
Corella 13 :  :i.,-:i6. 

Warham. J. ( i lJ9il ) . ·The· Petrels: Their [wl,,g, and llrccding 
S�·:--lL'm,· ( /\cadt:mic Prt..·:--�: Londt.ln. ) 

where these birds had been found. T\\'o Shnrt
tailed Shearwatcrs were heard calling from a 
burrow and on checking, both were fo�tnd to be 
unhanded. In all. three~ ·pairs' and a single bird 
had been located in burn)\vs. 

No visits were made to the island during 
November. as I was absent from Coffs Harbnu�
from Ill November until 6 December. In 
December ,  two of the ·pairs· \\'ere recaptured: 
one bird. each on an egg_ on IO December and 
the other of each pair 0�1- 1 7  December. 

Hmvevcr. both of these nests wcrl' empty \\·hen 
examined on 5 Januan· 1 991. and on t\\'O sub
sequent visits no P. 1c111;i,-os1ris chicks \\·ere found. 

Muttonbird Island is some 270 kilometres north 
of Broughton Island. 
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