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COVERED ENTRANCES OF
WEDGE-TAILED SHEARWATER BURROWS

P. K.  IJYER

Depirr rmcnl  o i  Ccogrrphic i | l  Scicncc\ .  (Jni r l j rs i l - \  o l  Qtrccnsland Qld J07l

! \4(tt  &l 5 \ totutt l)( t  1990

An inves t i ga l i onn to theassoca t i onbe tweencove redbu r rowen t l ancesand theb reed ings ta tus
of occupants of burrows was prompled when Wedge{ai led Shearwaters weTe seen covenng Ine

enlrances to the r burrows. The results showed that neither covered nor c eared entrances should be

Lrsed as ndicalors for occupied breeding burrows Blrrows wlh covered enlrances may conlan

ncubating b rds, and those with cleared e-ntrances may only be uled at nrght by immalure birds' The

incidenciof burrows with covered enlrances was related to habital type which nf lLienced the aval l_

ab l ly oi l i t ter and debris.

INTRODUCTION

Iirdicators {)f occupation ttI bttrrt lws by Wcclge-
tailcd Shearwatcrs Puftinus pacfctts havc
includcd cvidcncc ol cxcavatiott frotl l tootPrints
lrlound the cnlrance and/or cntranccs clelrccl t l l
r lebr is .  Howcvcr .  D lc r  (1990)  has  rcp t l r t cd  an
( )bscrv r t ion  o f  a  Wc i lgc  ta i led  Shcarwatc r  on
Hcron Island covcring thc cntrancc to lts btlrrow
by rcaching out $'ith its beak to pull ncrtrby
Pixttia grtuttl i .s lcaves ovcr thc cntrance. Since
then. covcring of burritw entranccs has bccn seen
nvicc. oncc at l 'oint Lookout. North Stradbroke
ts lan t t  (27 l l l / l9 l l9 )  (F ig .  l ) .  and aga in  a t  Hcron
Is lan t l  (3 / l /1990) . ' I ' hesc  b i rc ls  a lso  used thc i r  fee t .
()nc pair passcci lcaf l i tter bctwcen bircis. tJsing
i ts  b i l l ,  a  b i r t l  p laccd  leaves  ncar  to  i t s  p r r tner
which then ircljustcd thetrl ovcr the burrow
ent rancc  $ ' i th  i t s  fce t .  Obscrva t ions  o f  th is  ac t i v i t y
ln plogrcss i lre tew.

Warh m ( 1990) reports thal some shcilrwaters
stuff thc cntrances of burrows with dcad veg-
etation. Hc querics a report compiled by
Montgomery in l l t96 that adults do so as thcy
lcave, arguing that such burrows are oftctt
occupicd. The observation at Point Lookout
supports both suggestions. An adult left soon
after covering the burrow entrance which, on
inspection, was found to bc occupied. Perhirps an
cxchangc of incubation duties was involved.
Thcsc obscrvations suggested that burrows with
covered entrances corild be occupicd by breeding
hirci s.

METHODS

Thc s tudv  took  p lacc  on  I le lon  (23"27 'S .
151 '55 'E)  i tnc i  Ersk ine  (23"30 'S .  l5 l " '16 ' l l )
I s lanc ls  in  thc  Capr icorn  Gto t tp .  C i rca t  B l l l r i c r
Rcef .  Quce ls lanc l .  Bo th  i s lanc ls  i l r c  sand cavs .
fo rmcd bv  thc  accumula t i t ln  o l  ca lcarc t l t t s  skc lc ta l
rcmains  o f  ree f  i t rgan isms.  w i th in  th l : i r  rcspcc t ivc
rcefs. ancl havc diffcrcnt t lcgtccs lrf vcgetative
devc lopr rcn t  (Cr ibb  an t l  ( ' r ibb  1985:  Walkc l  anc i
Hu ls rnan 1989) .

On Hentn  Is lan t l .  l2 - i5  Dcccmber  19E9.  c la ta
wclc collected fron t$clvc 3-lnctre rviclc trltnsccts
d iv ic led  in to  10  m segments .  sys temat ica l l ) '  spaccc l

Figurc l .  ,4 hurrott otrancc vh;.h has beu tovtn't l
W?tlg? tilul Sheunvarcr, at Poitt I'ookaul
Strudbrok? lslund.
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with a north/south orientation traversing the
wid th  o f  the  is land (H i l l  and  Barnes  1989) .  On
Erskine Island. -5 January 1990, the transects had
a north-wcst/south-east oricntation. but wcre
divided into -5 m segments to cnsure a reasonable
samplc size fronr thc much smaller island.

The llrst Wedge-tailed Sheiuwater burrow
encountercd in each quadrat and its nearest
ncighbour. wcre inspected by rneans of a'bur rowscope ' in  o rder  to  es tab l i sh  bur row s ta tus .
Thc burrowscopc. which incorporates an infra-red

TABLE I
Dcscr ipt ion of  habi tat  types on Hcron Is lard (af ter  Dyer and

Hi l l  1990).

Corel ia 15(4)

0  ; 0 0  2 0 0 m

l ight sourcc to i l luminate the burrow, has a
miniature vidco camera which is insertcd intO the
burrow. An image of burrow contents is rclayed
by a flexiblc cxtcnsion cable to a monitor situatcd
outs ide  the  bur row (Dycr  and H i l l  1991) .

Thc monitor image facil i tates manipulation of
the camera down the tunnel, which is virtually
free of l ining materials. to the nest chamber. If
thc burrow is being used for brccding purposes,
the incubating bird is often seen resting on a
rough mat of lcaf and/or grass l itter. Birds most
frequently use thcir brood patches to incubate
their single egg, but occasionally. the egg is seen
situatcd bcsidc the body under a wing. Thus,
details of burrow contcnts rclating to breeding
activity were established.

The variables recorded were: presence or
absence of entrancc covcr. daytime occupancy by
an adult Shearwater. and presence or absence of
an egg. Habitat type was recorded for cach
quadrat on Hcron Island (Tablc I), but too few
observations wcre availablc for separate analyses
by habitat typc on Erskinc Island.

The ti inge habitat on Heron Island is complex
and could comprise several microhabitats (Dycr
and H i l l  lqSO) .  pan icu la r l )  where  more  ex ten : ivc
with a greater density of Pandanus as in the
wooded fringe. A separatc samplc fiom thc
woodcd fringc (Tablc I, Fig. l) was tcstcd; this
habitat does not occur on Erskinc Island.
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TABI-E 2
. I . h c u b e l ( ) | b u | r o w \ o c c u p i c d b i ' w c d g e t a i l c d S h c a l w a t c l s i n c u b i l l i n g | l l c g g i n v a r i o u s h l b i l a t \

o l lcr)n rnd Efskinc Is lands.  I lurro$ cniranccs l l rc  c lassi t ied rs havinq uncovcrt r l  senr i  coverccl  or

covcrc( l  ent ta ccs.

ls land

Tol l l

I  I . r b i t l t No.  I ncub .
Scnr i  covcrc( i  CLrt 'crcd
N o .  l n c u h .  N o  I n c u b .
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l 0 l
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l
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.l
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l l J
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:
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)
7

l1
l l
l l
ti
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0
2
1

l l
l l
5
l

l0 l5
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Researchers  invo lvcd  in  ana lys is  o i  tu r t l c  ncs t -
ing lravc placccl pcrmancnt identif icaticln nrarkcrs
i l l  r cgu la r  in tc rva ls  a r ( rund the  pcr iphcrv  o f  thc
vc l l c la t ion  on  l l c r r tn  Is l i tnd .  From sc lcc tcd
nrarkcrs in thc woodcd fringe. tri l tsects such as
tlrosc oi thc u'hrlc island stud)' wctc made in a
southcrl\ dircction to tl\e Pisoni foi-cst. and
s i rn i la l  r ia ta  werc  recorc lcc l .  Thc  da ta  $ 'c rc  t re . r tcd
scpara tc l l  to  fac i l i ta tc  compur ison  w i th  thc  f r ingc
sanrp lc  f rom thc  IJc ron  ls land s tudv .

[ )a t i i  l l .onr  cornp le te lv  (>75 '1 , )  and par t ia l l y
(15 75'f,,) covclcd cntranccs rvere poolerl and
les tc ( l  scp i r ra tc l \  und togc thcr .  agr ins t  thosc  f rom
c lc i r rcd  (<25 ' r l , )cn l ranccs  lo r  inc idcncc  o l  h reed-
ing  i i s  inc l i cu ted  l r r  cv ic lcnce o l  incubat ion . ' l ' hcsc
l rvo  ch i -squarc  ana lvscs  $crc  to  expose anomal ies
i rccord ing  to  dccrcc  o l  cn t rance cover .  Ana lyses
l r l so  e ranr ined d i f l c rcnccs  bc twccn thc  i s la r rds
l rnd  thc  in l lucncc  o f  h rb i t i l t  t ypc .  A  Yatc  s
( 'o r rcc t ion  uas  asccr ta incc l  i f  thc  rcsu l ts  wcr -c
s ign i i i cunr  hu t  hud cc l l s  \ \ ' i th  cxpcc tcd  f rcqucnc ics
o l  . 5  ( L c l i n  l 9 i i l  ) .

RESULTS

[ ) r r l r r  I i r rn r  ] l l  b r r r lous  on  I Ic ron  Is lanc l -  r lh ic l r
cxc l r r ( le ( l  thc  l rdc l i t iona l  da ta  f fonr  l )u r rows in  th r
*oo t lc , l l  l r inge .  ucrc  conrparc t l  w i th  tha t  ln r rn  55
t ru r rous  on  Ersk ine  ls land.  Therc  rn ,as  no  s ign i f i c l tn t

diffcrcnce bctwcen thc occurlcncc tl l  burrclrvs rvith
covcrcc l  cn t ranccs  (Xr  =  0 .79 .  d f  =  l )  on  thc  two
is lands .  Resu l ts  fo r  scpara tc  and poo lcd  cn t r i l l ) cc
cover  da la  were  s imi la r .

On Hcron ls land.  127 bur r t tws  had uncovercd
cntranccs arrd i9() covcrccl. i lncl '19 pcl ccnt and
5ll pcr ccrt rverc occupietl rcspcctivcl!. On
Ersk inc  Is land.  l2  cn tn tnccs  rvc rc  uncovcrcd  and
.13  covcrcd .  w i th  67  pcr  ccn t  and 60  pcr  cent
occupied respcclivcl-v. Roots ol cou\'oltttcd
tunne ls  rcs t r i c ted  the  v icq ,  in  on lv  a  snra l l  nun tber
ol t lurrorvs. so inlirrmttion was availablc to assess
thc  lssoc ia t ion  o f  dcgrcc  ( )1  cn t rancc  covcr  : Ind
incu t ra t ion  in  305 and 5 l  o l  thc  bur ro rvs  on  I  I c r ( )n
; rnd  Ersk inc  l s lan i l s  rcs l . rcc t i ve ly  ( - l ' uh lc  2 ) .  Thcre
was no  assoc ia t ion  us ing  scpara tc  aDd p(x ) lcd  da t l l
on  c i thc r  i s lanc l  (Tab lc  3 ) .

A l thoLLgh covc tc t l  bur tou  cn tnrnccs  werc
i i ssoc ia tcd  w i th  ha t r i lu l  npe ( ' l -ab lc  3 ) .  resLr l ts  o l
anr l l rscs  l i r r  thc  separa te  hab i ta ts .  'nc l rLd ing  thc
rvoodcc l  l r ingc .  u 'c rc  s i rn i lu r  to  thosc  l i ) r  l l c ron
Is l r rnd  r rs  a  rvho le  r i , i1h  onc  cxcc l l t ion .  There  l i r s
a  pos i t i vc  re l l t io r rsh ip  bc tu 'ccn  covcrcc i  cn lL l rnccs
and iDcubat ion  in  thc  1 ' l r ( ) / r i . /  ( i c l ) r i s  (Xr  :  7  l3 ( r .
d 1  :  l .  l r :  ( ) . ( J . 1 )  u h c r e  o n l r  s i x  o l  l ( r  b r r r r o * s
u ' i1 l r  c lcar  ed  en l r l lnce \  con ta incc i  incubat ing
b i l c ls .  No pos i t i vc  rc l l l i onsh iPs  bc lqccn cn tnrncc '
covcr  and i l l cub i l t ion  \ \ , ! ' r c  rcvc l l c ( l  c lscwl rc rc .
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TABLE 3
squrre ler ls  br  rc lat ionships bclwcen entrancc covcr and burrow contents ( )n Herorr

and Erskinc Is lands.

Core a 15(4)

R,:sults lor chr

! i rn i rh lc\
I  Ieron Is lanci

X .  D F
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N 1 - D F

c n t f l l n c c  c o \ r r ' h a b i l r l
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cr l rance co\  cf_ r Icul ) l t ron
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cnrr i rnf  c covrr  lneuDi] l lon
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-r t7
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l r 7
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33 .508  t 2
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1 . 3 5 1  l

0  t 7 t  I
t . 516  I
{ ) . 759  l

u.00
0 i 9
( i  1 6
0 . 1 I

0.0{l

o .
0 .18

cntl :rncr\ scparalc)
_55 15.i69 r i  0.05
52  0  110  I  { ) . 16
55  0 .757  :  0 .6u
5 5  J  1 0 5  I  0 1 3

cDt l  rnce \  Poo led)
55  r -1 .157  I  00 r
5l 0.0(13 I l )  9ar
5 5  0 1 5 3  I  0 7 0
55  ( J .2  10  I  0 .65

DISCUSSION

At  n rgh t  sone apparcn t l )  incxpcr icnccd
Wcdgc ta i l cc l  Shcanvaters  werc  seen en ter ing  and
lc r [  ing  bur l1 r$s  th i l t  had  c lcar  cn t ranccs ;  some o f
l l l esc  bL l r ro tvs  \e re  examincd by  d i f fe ren t  b i rds .
A t  lh i \  s tage in  the  brccd ing  c )c le  exper ienced
b i r i l s  ucrc  c i thc r  incubat ing  eggs  or  absent .
p robab lv  fccd inu  a t  sca .  Dur ing  incubat ion  sh i f t s .
wh ich  las t  f rom t rvo  to  c igh t  days  (Amerson anc l
Shc l l ( )n  1976:  Frv  c l  a1 .  1986:  L inc lsc1  l9 f . i6 ) .  there
is  l i t t l c  o r  no  d is tu rbance o f  the  bur rorv  cn t rancc
b l  thc  b rccd ing  pu i r .  Thus .  bur ro \ \ ,s  con t t in ing
incubat ing  b i rds  cou ld .  in  fac t .  bc  morc  l i ke lv  to
l t , r \ L  j , , \ ! : l ( d  r ' t l t r i i r l \ ' c ) .  T h < r c  b u r r . r * s  e . r u l j  b e
covcrcd  e i thcr  to ta l l v  o r  par t ia l l y  bv  b reed ing
b i rc ls .  b r  fa l l ing  or  d r i f t ing  lea f  and grass  l i t te r
and/or  b r  ovcrhang ing  vegc ta t ion .  B i rds  w i th
burrorvs in thc fringc hatritats. *,here most of the
cnt r i rncc  cover  cons is ts  { ) l  ovcrhang ing  grasses ,
mar  cxp lo i t  thc  charac ter is t i cs  o f  th is  g round
covcL

Hor lcvcr .  no  d i rcc t  rc la t ionsh ip  was r :s tab-
I i shcd  be t$ ,een en t rancc  covcr  and incubat ion  fo r
thc  ind iv idua l  i s lands  or  var ious  hab i ta t  t ypcs ,
cxcept in thc Pisonia dcbris. Hcrc. t l]crc was lcss
incubat ion  in  bur rows w i th  c lcar  cn t rances ,
pcrhaps  dcmonst ra t ing  tha t  inexpcr icnccd brccd-
ers prcicr thc I ' i .sottia dcbris habitat wherc
bur ror . r . ing  ac l i v i t v  i s  g rca ter  (H i l l  and  Barncs
I  9u9 ) .

Prer , ious  s tud ics  in  the  Capr icorn  Group,
inc lud ing  I Ic ron  and Ersk inc  Is lands .  hzrvc  used
c lc r r  cn t ranccs  as  ind ica tors  o f  b reed ing  w i th in
thc  bur rows (Jahnkc  1975;  Hu lsman l9 l i3 ;  H i l l

and Barnes 191t9). Thcsc burrows ntay bc used
1or excavation ancl courtship practice by inexpcri-
cnccd b i rds  tha t  v is i t  the  is lands  on ly  i t t  n igh t .
Th is  s tudy  has  shown.  however .  tha t  bur rows w i th
covcred  en t rances  are  be ing  uscd fo r  b rccd ing .
C lear ly .  on  Hcron and Ersk ine  Is lands .  ne i ther
cleared nor covcrcd burrow cntrances indicate
breeding activit l ' ,  and both types of burrows havc
to bc cxamined crit ically. These findings may well
app lv  to  co lon ics  c lscwhcrc .

Since coverecl entrances have not bccn shown
to have a strong positive relationship with breed-
ing burrows. covcring of burrow cotrances by
Wcdgc tailcd Shctrrwatcrs may not bc a common
behaviour. Habitat type was shown to bc
associated with entrance cover on both islands.
As habitat influenccs the availabil ity of suitable
loose materials or the presence of overhanging
vegeta t ion ,  i t  may de termine whcthcr  o r  no t
entrance-covering behaviour is an option. Only
further observations of this behaviour by Wedge-
lailed Shearwaters. with accompanying detailed
descriptions of circumst.rnces, habitat, location,
and burrow status, wil l clarify thc rcasons for,
and scalc of, this activity.
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BREEDING OF THE SHORT-TAILED
SHEARWATER ON MUTTONBIRD

ISLAND, NEW SOUTH WALES

Thc recordcc l  nor thern  brccd ing  l im i t  o f  the
St r , r r t - t r r i led  Shr . r r r t r r l c r  P t ! f i i  u . r  tn lu t t , , . \ t r i . \  in
Aust ra l i l  i s  Broughton  Is land (32"17 'S .
152"19 'E) .  New South  Walcs  (H indu 'ood and
D'Onrbrain 1960). The sp:cies u'its f irst recordcd
on MLruonb i rd  Is land (3U"1 t l 'S .  153 '09 'E)  o l f
(irffs Hartrour. Ncrv South Wales (Lrne 197(l) in
Dcccmber  1969 and thcre  have becn subscquent
occur rcnccs .  N.  M.  Swanson ( t976)  s ta ted  tha t
'No pos i t i vc  b rcc t l inu  record  has  bccn cs tab l i shcd
bLrt birds havc bccn caught on the surface at night'.

Dur ing  a  v is i t  to  Mut tonb i rd  Is land on  the  n igh t
of 3l Octobcr l98E to band shearu'atcrs. a Short-
tailed Shearrvater was cirughl on the surfacc ancl
blndcd. A further visit on 2 Novcmber l9lJ8
rcsultccl in tu,o of these birds bcing tbund in r
burrov. Howcvcr. sub,\cqucnt chccks during that
season la i led  to  revea l  ev jdencc  o f  b rccd ing .

On the night of 29 Octobcr 1990. prior to dark-
ncss. some burrows were checkecl whilc awaiting
thc arrival of thc shcarwaters. Each of thc firsl
two adjacent burrows searchcd contained two
Short-tailed Shearrvaters. A ncarbv burrow con-
l : r i r r J  l  \ i n g l e  l r i r d .  A b r r L r t  r r n  h , i u r  l r r t c r .  u t l l
aftcr darkness had fallen. I returned to the areil

where tl lcse bircls l.rad bccn fottncl T\\ 'o Short-
tailed Sllearwatcr.s rverc heitrd cali ing from il
burrrxv lnd on chccking. l)otl l  \\crc fi l ttttci to trc
unbandcc l .  In  u l l .  th ree  'pa i rs  anc l  a  s ing lc  l r i rd
hld becn locatecl in burrtl* 's.

No r , i s i t s  wcrc  n tade to  thc  i s l i lnd  dur ing
Novenbcr. l ls I rla:\ at]sent frt lnl (irff: Harbottr
f rom l0  Novcmber  un t i l  ( r  l ) cccn lbcr .  In
Dcccnrber .  tu 'o  o f  thc  Pa i rs  $crc  [ccaptured :
one b i rd .  cach on  an  egg.  on  l ( l  L )cccn lbcr  and
the  o thcr  o f  cach pa i r  on  17  Deccn lbcr .

Horvevcr. lroth of thcse nests \\ 'crc cnrpt\ \\ ' l ]cn
cxamincd on  5  . lan t ta l r '  1991.  anc l  o l l  t \o  s l lb -
scqucnt visits no P. lcrrtrttrslrls chicks ucrc l i)und

Muttontrird Islancl is sott 'tc 170 kilom!'ircs nor tl ' l
o i  Broughton  Is land.
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