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GULLS AND TERNS (LARIDAE) OFF WOLLONGONG,
NEW SOUTH WALES: SEASONAL ABUNDANCE, SCAVENGING

BEHAVIOUR AND DEPTH ZONATION

K. A.  WOOD

7 Eastern Avcnuc. Mangcrton. Ncw Soulh Walcs 2500

R(civ?Lt 8 S?Dtnbet lI)I)0

Dur ng 23 monlhly pelagic cruises off Wollongong, Silver Gulls Larus novaehol/andlae comprised
about 90 per cent of 11 483 larids counted and were the mosl dominant scavengers. Gulls were mainly
inshore whereas terns were mostly otfshore and pelagic. Five tern species were seen irregularly.
Crested Terns were consistently more pelagic than nerit ic while not breeding and consislently more
nerit ic than pelagic while breeding. Numbers of Si lver Gulls increased markedly n winler (before
breeding) when zonal dislr ibut on changed to parUy nerit ic, part ly pelagic. At peak abundance in June
1985, their rates of encounler in pelagic and nerit ic zones were equai. l t  is suggested that the Si lver
Gulls in lhe pelagic zone were mainly adul ls, scavenging for nulr i t ious food before breeding.

INTRODUCTION

Six tecn  spec ies  o f  gu l l s  and tc rns  ( fami ly
l-aridae) have been recorded frtxr,the Wollongong
arca  (G ibson 1977:  Corbcn 1988) .  S i l ver  Gu l ls
Lqrus rtovtrcltollencliaa, Kelp Gulls Lqrus
donini<artus and Crestecl Terns.Sterra bargii i .rre
rcsident breedcrs; White-frontcd Tcrns S/e'za
stridta i\re winter migrants from New Zcaland.
The rcnraining l2 species are irregular visitors.
Local trreeding colonics occur on thc Fivc Islands,
7 km SSE of Wollongong (3,1'25'S. 150"54'E).
Thcsc colonies consist of about 50 000 pairs of
S i l vc r  Gu l ls .  2  5 (X)  pa i rs  o f  Cres ted  Tcrns  and 15
pa i rs  o l  Kc lp  Gu l ls  (G ibson 1979;  Lane 1979) .
Litt lc has bccn reported on monthly patterns of
abundancc in thc .lrea or dcpth zonation off the
coas t .

The pulpose oi this study was to quantify
tcmporal abundirncc and zonal distribution of
larit ls at sea off Wollongong. Betwcen April 19i.|5
and March l9lJ7.2l ocean transects wcre conducted

perpendicular to the coast. (lruises werc nradc in
every month except Septen]ber 1986 and Fcbruary
1987. The avcragc transcct distancc was 66 km
seawards  (depth  2  500 m) .  T ime spent  in  pe laE{ ic
and ncr i t i c  hab i ta ts  wzrs  a lmost  cqua l  i l s  thc  shc l f
break (depth 2(X) n) is 3'1 knr cast.

STUDY AREA AND METHODS

The study arca ancl methods have be-c't]
describcd prcviouslv (Wooti 1990). Bricfly,
ccnsuscs wcrc conductcd fron the Sandru K, .r
l4 -met re  convcr tcd  t rawlc r  wh ich  was chur tc rcd
regularly to vicw seabirds. Fisl 'r rcmains ancl
pieces of :rnirnal fa1 were choppcd on boarcl ancl
cast astern to attract the birds.

Watches  wcrc  cont inuous  l rom thc  s tc rn  dcck
(cyc  he ig l i t  2 .6  n t  above watc r ) .  ( iu l l s  and
terns within a radius of 2(X) m were countcd
during 3(d) clcgrec scans i lt at)out cight minutc
intervals. Iclcntif lcation uas aidctl rvith i i  r -10
b inocu la rs .
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Samplc data arc based on successive periods of
iqrproximately 20 minutes. Within each period,
thc highcst number of individuals of each species
sccr) togcther while boat-following or sitt ing on
thc water was counted together with thc cumula-
tivc numbcr of discrcte individuals of each specics
sccn passing by. Twenty minute counts for spccics
which followed. sat on the water and passcd by
wcrc ldded. Count durations used by researchers
rangc trom ten minutes to one hour but thc tcn-
minutc count has recently gained most favour,
particularly if thc boat is not discharging offal
( ' l 'asker d ri l . l9{14). A 20-minutc duration
was selectcd bccause it reduced the number of
individuals recounted whcn offal was tossed over-
board .

Throughout  th is  papcr .  ' c ' re fe rs  to  the  number
of 20-minute censuscs. Seasons of the year are as
defined in Blakcrs e/ a/. (198,1); foraging terms
are as in Harpcr et a/. (1985). Marine zones are
classified as inshore. offshore and pelagic. Inshorc
rc l t rs  to  thc  a rca  w i th in  8  km o f  the  main land,
offshore is eastwards to the shelf break (but not
inshore) and pelagic is at depths >200 rn. Nerit ic
is at clcpths <200 m.

RESULTS AND DISCUSSION

Altogcthcr I countcd I I 483 individuals of nine
spccics. Rcgularly occurring spccics and corres-
ponding atrundances were Silver Gull 90 per ccnt,
Crested Tern 9 per cent, Kelp Gull 1 pcr cent and
Whitc-frentcd Tcrn <l pcr cent (Table l). The
relzrtive irbundance of the three former species

4

:-

i

=

0 N 0 r f f

Pc Ig i c

n c a P .n c a P .
n

n c a P -

Y I A R  &  I I O N T I ]

Fienrc L MonthLy abunrlunce of gulls antl rerns s..n regklarl)'
oJI Wollongong Jnn AUil 1985 to March 1987.
Open circles rcpres?nt a total oJ one or tw()
intlivitluals.

mirrors the size of their brccding colonies on
the Fivc lslands. During the l irst and second
l2-month periods respectively, 6 285 and 5 198
individuals (all species combined) were observed,
of which 5 748 and 4 532 were Silver Gulls. The

TABLE I
Distr ibut ion of  l l  4133 gul ls  and lerns in mar inc habi tats of f  Wol longong f rom Apr i l  1985 to March
lg87 (21 cruises).  Tola l  number of  b i rds of  each spccies is  shown in parenthesis;  n -  number of
indiv iduals;  c -  rumber of  20-ninute ccnsuscsi  P* -  percentage oi  indiv iduals per 20-minutc census

ln each mannc zonc.

Offshorc

Species

lnshorc

S i l ve r  Cu l l
(10 2lJ0)

Kelp (;ul l
(  159)

Crested Tern
(e75)

Tcrn (18)

4 332 244 1'.7.'75 24

51 223 0.26 15

2319 329

4 2t6

495 329

15 124

3 629

9fl

87

2

49.04

L46

1 . l t

0.08

L61 -r7

0.2.1 54

7 .05

0 .01

L 5t-J

0 . 1 2

9

1

36

2'7

84

27

t 9

'74

67

'71

24

393 244

21 lt l



corrcsponding number of 20-minute census
periods was 311 an<l 277 respectively. Figurcs I
and 2 rcspectively show rnonthly abundance and
depth zonation in l0 km incremcnts. Distribution
in various marine habitats is quantif ied in Tablc l.

Thirty-one individuals of f ive othcr species
wcrc observed irrcgularly (Table 2). Caspian
Terns Hvdroprogne caspia and LrllIe Terns S/erna
albifrons are not rarc locally (Gibson 1977: Wood
l9 l t5 ) ,  ye t  ne i ther  spec ics  was seen.

Silver Gull Larus novuaholLandiae

Silver Gulls followed persistently and foraged
closc to the boat (<40 m) on both types of offal.
Somc birds may have followed for an hour or
more. Thcy successfully competed against all
other scitvengcrs by contact dipping or catching
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Figr\re 2. Depth zonution of gulls and terns seen regularly oll
Wollongong during 23 cruises from AWil 1985 to
March la8'. Affu^r in.li. e rppto^imdtc purilion
of 200 n isobarh.
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Figurc 3.  Moat l r / - r  r l is t r ibut ionol I0 260 Si l t 'c t  Gul l ! innui t t (
arul pelagit zonts lntn APtil l9E5 to I'lur(h 1987.
I' is pcrcenngt o.l inliriduals t)?t 20'Dlitutt L?nsu\
ukulut td us i t t  lablc I  wirh v( lu ' .  lor  1985 ant l
1986 tistcd l4t und igltt t(tp?(t^ tl\'.

food in air but did not divc. Occasionally they
rested on the surfacc but werc not observecl fced-
ing on l ive prcy. This specics was prescnt on evcry
cruisc, but from May to August cach year.
numbcrs  inc reased marked ly  (F ig .  I  ) .  Whcreas  in
otlrer months the avcrage numbcr of bircls per
cruise was 160. from May to August it was 990.
Seventy-sevcn per cent ol individuals was countcd
during these four months (both years courbined).
Adults and immatures were not counted scParately
but vcry few first-ycar bircls (<5u/,) wcrc
observed.

Silver Gulls occurred mainly in thc inshore
zone (Fig. 2, Table l) wherc flocks of 50 1(X)birds
were  encountered  th roughout  \ l r i rP .  \ummcr
and autumn. Inshore winter f locks were much
larger (200-300) and werc arttracted to the return-
ing vessel about 20 km from shore compared with
about 10 km in othcr months. Thc species was
absent from the pelagic zone except from May to
August each year (Fig. 3) when their zonal
distribution changed from being totally nerit ic to
partly nerit ic, partly pclagic (Fig. 3). The highest
overall abundance and the highest rate of
encounter in the pelaSic zone were both recordcd
in thc 89 km cruise on 29 June 1985. During that
cruise, Silver Gulls followcd and lbraged to the
turning point and were counted in cvery 20-
minute period but one (count range 20-200 neritic,

"-/--+-..-r----\' I



G-200 pelagic). Of I 7U0 birds, 51-5 were in the
ncrit ic zone (c : t). n/c = 57.2) and 1 265 were
ovcr  pc lag ic  waters  (c  -  22 ,  n lc  =  57 .5) .  Thc
ratcs of cncounter in nerit ic and pclagic zoncs
were almost cqual. Thcse data suggest a winter
influx into the studv area and a concurrent change
in zonal distribution. About 60 km north if
Wol l , rngsng.  Mi l l cdge {  la77)  surveycd on ly  rhe
r r l l s h o r e  z o n e  r n d  f o u n d  t h a | ' S i l v e r  C u l l n u m b e r s
were fairly constant throughout the ycar'. In
Annual Bird Reports of the Ncw South Wales
Field Ornithologists Club from 1974 ro 1986,
Silvcr Gulls have been reported at sca only once.'Lirrgc numbers'wcre seen out to the contincntal
shelf (turning point) off Sl,dncy on 29 June 1985
(Coopcr 1989). Reports by Milledgc (1977) and
Coopcr  (1989)  a re  no t  incons is tcn t  w i th  the
tcnrporal changcs in zonation dctermined in thc
present study. Month-by-month census results
prcscnted in Figure I ovcr-emphasized thc
relativc abundancc of Silvcr Gulls in winter
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becausc onlv thcn clid they follow in the pelagic
zone and substantially increzrse in numbcrs behind
the returning vessel about 20 km from shore.

Murray and Carrick (196,1) found that Silver
Gulls in south-eastern Australia ncstcd from
August to February. More recently, G. C. Srnith
(unpubl. data) determincd that peak egg Iaying at
the Five Island colonics was in August. As
in Western Australia (Woollcr and Dunlop
1979), Smith found that a second brood of chicks
was hatchcd in Decenber. but mainly from
diffcrcnt adult pairs. The large influx of gulls in
the study arca from May to August immcdiately
preccded the first peak egg-laying pcriod on the
Five Islands. A corrcsponding rise in numbcrs
before thc second brood of chicks was not
detectcd.

Gibson (1979) reportcd a spectacular increase
in the Silver Gull population on the Fivc Islands
from about I 000 pairs in 1940 to over -50 000

TABLE 2
Del i r i ls  o i  l l  tefns obscrvcd i r rcgular ly  of f  Wol longong l ron Apr i l  1985 ro March 1q87.

sfcr i ! \

Distance

(kDr)
Dcpth

(m)
No. ot Time

ind i v i dua l s  (E .S .T .  )

Surfacc
Bcaufort  water

wind spccd tcmperaturc
and di rcct ior  fC)

1.1:21

06r51
O1:2t)
01:3'7
07 :50
08 :01
0 t i r l 2
09:28

ott: l1

05 :55

O7 24

l2 :45 -11 :02

07:56
08i2f l2:,10

I i) :12

(18 :  l u
l 3 :20

l():42
1 l : 4 5

09:(10

l4 Dec. 1985

26 Apr. 1985
26 Apr. 1985
26 Apr. 1985
26 Apr. l9l i5
16 Apr. 1985
26 Apr. 1985
26 Apr. 1985

2.1Mny 1986

23 Nov. l9116

I I  Dec. 1986

2l Scp. l9l t5

l, l  Dcc. 1985
1,1Dec. 19it5

25 Jnn. 1987

l5 Feb. 1986
l5 Feb. l9t l6

1,1 Dcc. 1985
l4  Dec .  I 985

22 Mar. l9u6

l l 0

6(l
140
150
lfi)
170
200

1660

100

;l;l

,lE0

15()-160

l0 r0
150G 26(){)

2000

I 100
160

Force 1 S

Iorce 0

Force 6 S

Force .l NE

Forcc 2 SE
Irorce ,l I

Force 4 SSE
Force 4 SE

Arct ic  Tcrn

Soot\ '  l  crn

( i re\  Tefnlc l

I

2.
I
.1
l
.+
I

I

I

I

2

2

?.
l '

2

I
I

I

I

20

l l
2 l
2.1
21
30
33
55

37

9

4o

22-25
.15

55 ',7',7

57

25

11
6l

,14

Forcc. l  SSE 22.1
Irorce. l  SSE 22.8 23.0

2 1 . 0

2 l  . 5
2t. '7
21. '7
2 1 . 8
I Llt
2 l . 9
22 .2

2 t . 0

16 .9

2t.1

1i l . lJ

2 l  . 3

2 t . 9
2 1 . 6

23.2
23 .0

3700
2600

900 Irorcc, l  NE 22.t)

'Onc incl ividual \ccn ropcatedly belwceo 08t2,1 and l2:40; iProbabl),  Ihe srmc individual as seen al l0:42 on samc day.
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pairs in 1978. Such !{rowth was attributcd nrainly
lo a corresponding increase in scraPS irnd garbagc
providcd by an expancling human population. The
brccding population has plateaucd somcwhat
in  reccn t  years  (Smi th .  unpub l .  . l i r ta )  as  l las
thc huniln population of the Greatcr City of
Wol longong.

Kelp Gull Lurus tloninicuntts

Kc lp  Gu l ls  werc  p resent  in  smal l  numbers  on
2 l  c ru iscs  (F ig .  I  ) .  F ive  or  fcwer  ind iv idua ls  wcre
countcd in 69 census periods and more thirn five
t r i rds  on ly  tw icc .  In  Mav 1986 and January  1987.
cight wcrc sccn togcther foraging behind the
boat .  A l though th is  spec ies  was present  in  bo th
inshorc und offshorc habitats. it was prccltlrninantly
inshorc  (F ig .2 .  Tab lc  1 ) .  A lmost  tw icc  as  mi rny
ind iv idua ls  were  sccn  in  thc  (1  10  km zone as
in  a l l  o ther  zoncs  combincd.  On ly  once d id
Kc lp  Gu l ls  occur  beyond the  she l f :  on  26  May
19116 t*o inrnraturcs followccl for about 30
rrl inutcs (dcpth 3lJ(l-580 n). Silvcr Gulls and
Kclp Gulls occurrecl together inshore but Kclp
Gulls scavcnged morc clistant from the boat
(4(l-l l0 m).

Common 
'f ern Slernq hirundo

All Common Tcrns citrle into vicw and
disappearcd Ifter a fe$' minutes. Somc were
lcmporarilv attractcd to the vcsscl but none took
offal or attempted to catch prey. On 26 April
1986, l5 bircls wcrc encountered in scven discrctc
flocks bctween I I and 55 km eastwards (wcighted
a\,. 29 kln. 

' fablc 
2). I could not dctcct their

dircction oI rnovcrncnt. Mil ledge (1977) obscrved
a flock of 60 birds fceding over water about 60 m
tlccp in January 1974. Largc flocks of Common
Tcrns (.500-l 000) have been reported from the
Ncw South  Walcs  coas t  near  Sydney in  summct
(Rogcrs  I976.  1977;  Rogers  and L indscy  l97 i l ;
I- indscv 1982). but the type of movement
obscrvcd in thc study irrca in latc April was con-
s is ten t  w i th  n ig ra t ion .  F locks  were  smal l  and
mobile and were regularly intercepted across a 44
knr front. In Eastcrn Canada. Comnron Tcrns
fccd inshorc and 'arc seldom scen fronr ships
except  wh i lc  migra t ing '  (Brown 191 i6) .  Peak
r , ) r t h w i l r d  m t B r i l l i o n  , ) i  l h e  n t ) m i n r t e  n r t c  i s  i n
la te  Apr i l  (Dunn 1985) .
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Arctic Tern Sterna paradisuea

Two birds followed thc Sandru K closely for

about l7 minutes and provided clear views of the
undcrwings. Primaries showcd a wcll-defincd
black trail ing edgc of constant width. In ventral

i t \n r '11 .  i cc , )ndr r ie :  t rn t l  inne t  p r i tnar le \  w( re

tr:inslucent. Thc webs of the tail strcilmers wcrc

black. Thesc teatures typify thc Arctic Tern in

fl ight (Carter et al. 1919).

Tlrese tcrns wcre secn after 13 days of advcrse
wcathcr in tlte wcstern Tasman Se a (Wood 1990)
and nray hzrve becn forccd norlhward after tbllow-
ing the southern coasts of Australia in migration
to Antarctica (Servcnty et al. l97l) Howcver.
recent Ncw South Walcs reports of Arctic Tcrns
in good weather suggest that somc individuals
may rnigrate via the easl Australian coast. C)f 22
bircls rcported betwccn 1975 and l9E5 (Rogcrs
1976:  Rogers  and L indsey  1978;  L indsc) '  1981.
1982.  l9 l t4 .  198-5 .  1986:  Coopcr  1989.  th is  s tudy) '
tcn were ohservcd in cach of the rlorthwarcl and
southward  n ig la t ion  pcr iods ,  Apr i l  to . lu ly  and
August to Novcmber respcctivcly lncrcasecl
sighlings off Ncw South Wales sincc 1974 may bc
duc to improved identil lcation i lnd greatcr covct -

agc  in  pe lag ic  hab i ta t .  B lakcrs  .1  a1  (1984)  in
conrpil ing thc Atlas of Australian Birds, rcported
Arcfic Terns fron.r 1977 to 1981 . in only three onc-
clegrcc 'squares' on the eastcrl l coast conlPilred
wi th  13  one-degree 'squarcs 'on  thc  southern  and
westcrn coasts.

White-fronted Tern Slcrnu striQlu

Of the regularly Occurring larids. whitc-frontcd
Tcrns wcre least i lbundart. Most l.t i lds loragcd
bch ind  thc  boat  fo r  about  ten  minu tcs  thcn
departed. Adults and immaturcs were not disti l ' t-
guished scparately. Ninc birds were countcd fronl
May to August 1985 and 29 from May to August
1986.  The avcragc  f lock  s ize  rvas  1 .8  1  1 .3  (mcan
I  SD.  range l -6 .  n  =  21) .  A  major i t l '  o f  ind iv id -
uals pcr ccnsus pcriod was found in thc ollshorc
zonc  (54o1 ' .  Tab le  l ) .  B lakcrs  c r  r t l .  (19134)  a lso
rcportcd thc spccies more comnlon offshorc than
inshorc  i r round T i rsman ia  and in  Bass  St ra i t .  Data
presentcd supports an abundancc status of ir
rcgu la r  w in te r  migran t  in  var iab le  numbcrs
(Serventy et al. 1971. Blakers ct a1. l9lt '1). Vari-
abil ity in abundance is typified by a sighting oi



I  {XX)+  b i rds  a t  Windang (near  F ive  Is lands)  in
August  1959 (McKean 1960)  yc t  an  absence o f
the spccics off Sydncy in the 12 month period
NIa l '  1973 to  Apr i l  1974 (Mi l l cdgc  1977) .

Sooty Tern Sttrrn fitstatu

l 'wo adult Sool), l 'erns were observed on 14
Dcccmbcr  1985;  a  s ing lc  adu l t  and juven i le  on  25
.lanuary 1987. On the former cruise, one trird
folkrwccl in the distant \\,ake for almost tbur hours
whcrcirs on the latter. both birds were attractcd
to  w i th in  30  m fo r  on ly  a  fcw minutcs .  None o f
thc  Soot ! ,T , ' rns  a t tcmpted to  take  o f fa l .  A l l  four
i r r r l rv iJ r r l r l s  ! \ (  n  ( , ' , r ' r  pe l lg ic  w i r te rs  in  s t tmmcr
whcn about 50 (XX) pairs breed on l-ord Howe
lslantl. 850 km ENE of the study arca (Fullagar
et ol. 1971). Thc sighting of an adult and juvenilc
togc thcr  in  January  1987 suppor ts  thc  f ind ing  t l ra t
post-l lcdging parental care is exerciscd at con-
siclcrablc distances from breeding colonies (Feare
l eTs  ) .

Crested Tern Stcnlu bcrg,ii

This species was prcscnt on every cruisc with
an average f lock  s izc  o f  3 .6  +  3 .0  (mean 1  S.D. ,
lange 1 20. c : 272) but thcrc was no obvious
scasona l  abundance pa t te rn  (F ig .  l ) .  Thc  fo l low-
ing corresponding monthly counts reflect thc vari-
ab i l i t v  in  the i r  abundance:  l9  b i rds  in  Apr i l  19135
but  l i3  (h ighes t  count )  in  Apr i l  1986,21  i r r  May
1985 bu t  I  l0  in  Ma1 '  l9 i l6 ,  11 ,1  in  December  1985
yc t . l  (sccond lowcs t )  in  Decembcr  1986.  Cres ted
Tcrns lay eggs on New South Wales marine
islands from October to January (Gibson 1977:
Mor r is  e l  a / .  l9 t i l ) .  On the  F ive  Is lands ,  about
2 (XX) pairs produced chicks in 1984 and 19u5
scasons and about I 000 pairs in the 1986
scason (H-  Bzr t t . lm,  pcrs .  comm.) .  Thcrc  was no
obvious rclationship between the irregular
prttcrn of abundance observed in the study area
lnd the numbers of birds whiclr bred on thc Five
l  s la  n  ds .

Zonal distribution ranged from 1.8 birds per
census period in the 5(M0 km zonc to 1.2 birds
pcr ccnsus period inshorc (F-ig. 2). Statistical
dilference between thc number of birds obscrvcd
in cach of the scven 10 km incremcntal zones was
h ighcr  (1 r  :  35 .2 .  d f  =  6 ,  P  <  0 .001)  than the
difference between the number of birds observed
in the five incremental zones 10 to 60 km from
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shore  (1 :  =  11 .5 ,  d f  =  4 ,  P  <  0 .05) .  By  compar i -
son with thc inshorc zonc, thc overall rate of
encounter in the oft.shore zone was 33 per cent
h ighcr  (1 .6  vs  1 .2  b i rds  per  census  per iod ,  Tab le
1) and in the pclagic zone was 25 per cent higher
(1 . -5  vs  1 .2  b i rds  per  census  per iod) .

Monthly variations in zonal distribution were
analyscd by comparing nerit ic and pelagic
encounter ratcs (Fig. ,1). Fron April to September
cach ycar. the species was consistently more
pelagic than nerit ic but in othcr months it was
consistently more nerit ic than pelagic. Overall,
the pelagic to ncrit ic encounter ratcs were 61:39
per cent while not brceding and 34:66 pcr ccnt in
thc brceding season (Fig. a). Crcsted Terns avidly
followed thc boat and scavengcd for l lsh and fat
by contact dipping. Most birds wcrc adults
(>80%,). They were only moderately succcssful
in foraging bouts with othcr seabirds. No birds
were seen resting on the water although tbur
individuals restcd on the bow handrail for about
20 minutes, 60 70 km east of Wollongong in
December  1985.

Grey Ternlet Procelstern( albivittata

Both Grcy Tcrnlets were alonc when init ially
seen about 250 m from thc boat on l5 February
1986. They approached to within 60 m, inspected
the scavenging by other scabirds and departcd.
The closest breeding colony of about I 000 pairs
is at Lord Howe Island. Some of this population
disperscs soon after breeding in summer (Fullagar
et al. 1971). Thc present sightings, together with
some 1l othcrs reported reccntly by Lindsey
(t979), Blakers et al. (1984) and Cooper (1989)
between Dccember and March, supPort the
suggestion that dispersal fronr Lord Howe Island
after breeding is partly towards the east coast Qf
Australia (Holmes 1976,).

White Tern Gygis alba

On 14 December 1985 and 22 March 1986.
White Terns werc viewed in the pelagic zone at
about 150 m (Table 2). Both birds showed no
apparent interest in the foraging activity behind
the Sandrc K. The nearest breeding colony is also
at Lord Howe Island wherc in 1971-72 about 10
pairs were breeding each summer. The Lord
Howe Island population is estimated at about 300
birds (Fullagar et a/. 197,1). At least 16 individuals
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have rrow been reported from the Ncw South
Walcs coast of u'hich some 13 were present

betwecn Dccembcr and April (Lane 1986;
Coopcr 19119). As with thc Grey Ternlet. some
Whiie Tcrns may dispcrse wcstwards from Lord
Howe Island into Ncw South Walcs waters at the
end of thcir brecding scason. Although colonies
r ' f  ho th  \Dcc ie \  qx is t  i r l  Nur f r ' l k  I ' l rnd  ( r rn  Te t '
r r n d  I - u l l i p r r r  I t , R - I 1  l h c  l i k c l i h , , , r t l  o l  h i r d s  l r ' r m
Norfolk Ii land is lorv becituse it is more than
twicc thc distancc of Lord Howe Island from
Wollongong.

GENERAL DISCUSSION

Thc census method. l ike all others proposcd to
study seabirds at sea. has unavoidable biascs
(Taiker gt a/. 198,1). Thc tossing of offal has
c l r r rsed  sc t rvenAinA 5pcc ie \  to  he  ( ) \ ( l -es l imuted  in
c ( ,mpur i \ ( ,n  * i i t r  " rher ' .  Never the le . t .  i r  s land i r rd
mc l l r . ,d  f rec  f tom hscr re r  r r r i rh i l i t y  has  hcen
used and the results may be compared with othcr
shipboard survcys if similar methods are adopted.
Afier allowing for rcspectivc biases, Silver Gr.rl ls
werc clearly the most abundant species. They out-

numbered all other species combined by u 5.k) 1

Thirtv-one individuais of f ivl: species. irregular in

their presence, were recorded (Tatrlc 2) Almost

half 6f these sea tcrns werc over pelagic waters

suggesting that thcy may be .nrore abundant off

Wirl-long,r"ug than' prcviously rcportcd The-

aoDarcnl rarity oI sea terns nay reflcct a lack ol

cbi'erage in the pelagic zone rather than absencc
o l  thc  inc t  ies  I ' t i causc  mut inc  l t rh i ta l .  c t rv l  red  in

Neu South  Wi r lc r  A t tnur l  B i r \ l  R(P" t t \  (1 "7- l

1985)  and in  s tud ics  by  Mi l l cdge (1977) .  Mor r is
et at. ltVSt) and Blakers at ol. (1981) hirvc becn
largely continccl to tl le ncntlc zonc.

Silvcr Gulls trlay consurrle appreciable quantit ics
of cliscardcd marine food at sea off Wollongong
Thev wcre not only avid scavengcrs of l ish and fat
tossid from the Sarulrt K but also of t ish.
ccDhaloDods and crustlrcea discardcd from
trnwlers. The port of Wollt lngong has l9 trawlers
(> t0-met re)  wh ich  land ar  a lveragc  o f  1800
ionnes of comncrcial l ish annually (Anon 1985).
Thesc trawlcrs regularly operatctl in thc study area
and wcre  oursued by  S i l vc r  Gu l ls  (max.400)  as
disczrrds wcre relcased. The numbcr (l l  scavcnging

P l%)
PTLAGIC

P (%)
NERITIC

1 0 0

50

0

50

1 0 0

(")  n o
1 0 0

J F v (v)M

Filve 4. Monthly (tistribLttion of Crestetl Terns in neritic and pelagic zones ftunt APlil 1985 to Mur.h l9E7
P is percentaS( of individuals pet 21'tninute census calculated as in Table I with f.Jt and second

l2-month periods Iisted lelt and right rcspectively Months with fe|Qer !han I0 biftls omirted Comhined
percenrages are shown fron Ap l to September (x) arul odober to March (y).
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foraging skills. known to be nccessary for
successful brccding in other Ltl.rlri species
(Burger and Gochfeld 1981). The basis for this
suggestion is circumstantial but othcr workers
h i r \C  sh i rwn lh t t  l t rqqd ing  \u (ccss  in  \  lnc  \c i r -
birds is dependent on food ingested bclore
egg-laying. In Conrnton Terns. Nisbct (1978)
found that reproduction was depcndcnt on
thc composition and quantity of foocl before
cgg- l ry ing  i rnd  con( luL l (d  th r t  rh (  p r , ) le in  conrcnr
of egg albumcn was the crit ical nutrit ional factor
involved. In Audubon's Shcarwater Pufflrrs
lherminieri, Harris (1969) concluded tlrat thc
ultimate factor which controllcd breeding was
thc availabil ity of food for egg formation.
Other stuclies have not bccn quitc so dclinit ive.
Safina et a1. (1988) determincd that breeding
success of Common and Roscatc Terns .1.
dougall i i  wzrs dependent on thc quantity of
fish prey in egg laying ancl chick-raising pcriocls.
In a 26-ycar study in Ncw Zcaland. Mills
( 1990) conclucled that reproductivc succcss
in the Silvcr Gull sub-species L. n. scopulirtus
was affcctcd by the availabil ity of the plank-
tonic cuphatLsiid Nv<tiphanas a(sr'dlr.r. Ncithcr
Safina el a1. nol Mil ls mentioned thc rclative
d c p c n d c n c e  o f  e a c h  b r c c d i n g  p h a s e .  C o n -
sequent ly .  the  resu l ts  o f  the i r  s tud ies  do  no t  con-
fl ict with the above suggcstion. In south-eastcnl
Australia, Carrick anci Murray ( 1964) considcrcd
that food supply within the loraging rangc of
brcccling birds was the factor most responsible for
regulating colony size in the Silver Gull. Thc
qua l i t y  and quant i t y  o f  food takcn  in  w in te r
beforc cggs are laid may also bc a rcgulatory
titctor.

In rcccnt years. late brccclcrs on the Fivc
lslands have produccd considerably Iewcr 1'oung
than early brceders (pers. obs.). In Novcmber-
December 1988 about half as manv pairs attcmpted
to breed as in August Scptcmtrcr anti the brecd-
ing success to l lcdging was less than one chick
f rom cvcrv  ten  nes ts  (G.  C.  Smi th .  unpub l .  da ta) .
A l though thcy  have bnger  day l igh t  hours  in
which to forage (Fig. 3). late breeders may not
ingcst satisfactory food either bcforc laving eggs.
whilc feecling chicks or in both brccding stages.
Absence of Silver Gulls from thc pelagic zone
before the second breeding each )rcar, but not
beforc thc first. is consistent with this possitri l i tv.

trircls was approximately proportional to the
quantity of offal treing clischargcd. In thc pclagic
zonc in winter, l lrge flocks movcd betwecn
trirwlcrs in synchrony with thc rclease of discards
while smaller f locks followed the Srirdrn K. The
sizes of following flocks varied markedly cach
1( I -15  n t inu tes .  ind ica t ing  tha t  popu la t ion  tu rn-
ovcr was occurring. Satcd individuals probably
returned to shore. hungry birds probably joined
t l l c  sc i r r \ 'ng ing  popu l i r t ion  i l t  \e i r .

As  in  the  seas  around the  Shc t land Is lands
(Hudson and Furness 19t' i9). an interspecific
foraging hierarchv was evidcnt behind thc Sarrdra
K.  S i l ver  Gu l ls  werc  c lear ly  the  most  dominant
la r id .  O l  a l l  thc  seab i rds  wh ich  tb l lowed.  on ly
We dgc-tailed Shcarwaters Puffinus pac.i! i< us were
irblc to share discards in comprrable proportions.
Kclp Gulls zrnLl Slernu spp. terns took much lcss
foocl. fora-qing mostly in the distant wake where
scraps \!crc lcss abundant. When foraging more
c lose lv .  thcy  were  ou t -numbercd  and ou t -
manocuvre t l  by  S i l ver  Gu l ls  o r  Wedgc- ta i led
Shcr rwaters .

Terns u'crc gcncrall) '  morc abundant in
olfshorc ancl pclagic zones than inshore but gulls
wcrc predominantly insltorc. These gcneric
groups appcar k) havc diffcrent foraging niches in
thc  s tudv  arcu .  Zona l  d is t r ibu t ion  o f  S i l ver  Gu l ls
and Crestccl Terns changed tcmporallv in a
rcsuli lr but different pattern (Figs 3 and 4). Silver
( iu l l s  wcre  en t i rc lv  ner i t i c .  cxcept  in  w in tc r
(inrmcdiatcly bekrlc breecling) whcn a signiticant
pr'oportion ol thc population in the study arca
(mrx. -50'X,) foragecl over pelagic water. C-'rested'l 'crns 

wcrc predominantlv pelagic cxcept in
spring ancl suntncr (cluring the brceding season)
when they  were  predominant ly  ner i t i c .  Thcse
cliffcrent but regular zonal shifts in distribution
appcar to bc l inkcd to thc respective breeding
cycrcs .

The sh i f t  in  zona l  d is t r ib r r t ion  o f  S i l vc r  Gu l ls
co inc ided w i th  a  min imum of  day l igh t  hours  (F ig .
3) and an influx of the spccies prior to brccding
(F ig .  2 ) .  Presumably .  I  cons idcrab le  nunber  o f
birds fbragcd over pclagic witters in winter
bcc lusc  thc  rcqu i red  quant i t y  o r  qua l i t y  n f  lood
could not bc obtained clscwhere. It is suggested
that f irost of thcse trirds wclc adults, scavcnging
lirr t lrc nutrit ious food rcquired beforc cggs
alc luirl. 

' l 'hcv 
certainly had well-dcvcloped
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(  , ) r r l n i r r i i l l \ ' (  I n (  i l \ t l f c l l t L  n t  , ) l  l ) i l t (  h i n g  i l n J

t ledg i r rg  . r re . t . .  r : r l c \  \ \ i r ( l l \ l  i Jcn t i l r  thc  I ' r ced ing
phaie rcspttnsiblc tor low reprodrtction in l irtc
brcec lc r  s .

Thc  zor t r l  sh i f t  in  d is l r ib t l t ion  o f  Crcs ted  Tcrns
coincitled \\, ith the colnlnenccnlent t lf thc brccd-
ing  cyc lc  in  October .  Whi le  cour t ing .  cgg- lay ing
anil ihick-raising. this species probatrly acquired
suitablc footl closcr to thc coilst than at other
tirnes. 

' l lre 
cncrg! cost of l l ight itself is trivial

(Rickle fs lgfi l) t jur rcproductive pcrformancc is
cnharrccd if loraging times arc reduccd. Crcsted
Terns  coL ln tcd  in  thc  ner i t i c  zone wh i lc  no t  b rced-
ing  conrp l i scd  about . l0  pcr  cent  o f  the  to ta l .
conparcd with 66 pcr cent while trrceding (Fig.
-1). It sccns reasonable to suggest that a majorrtv
o i  the  2  500 brecd ing  pa i rs  on  the  F ivc  Is lanc ls
obtained thcir loocl from the sr.rrrt lunding nerit ic
zonc tluring thc breeding season. The sporadic
niltLlrc of abunclancc (Fig. I and species irccount)
probablv rcflects patchiness in prey. Ctlarse scalc
occan fcriures ({} 1{){) km) often produce
locrlizeri patches of nckton and zooplankton
which in turn corcentrates prey lor piscivourous
b i rds  ( l lun t  rnd  Schnc idcr  1987) .  Concent ra t ions
of suitatrlc prcy in thc study area woulal account
l I r  i r l r t lnJ i rnc(  I ) ( i t k \ :  remrr lc  r ' r rn r 'en l r l t l i , ' n '
would account fol a paucit.v of birds. The abil ity
of Clrestccl Terns to prey on localized schools of
hsh  on  thc  Great  Bar r ic r  Reef  has  bccn repor ted
bv  Hu lsnan c r  a / .  (  1989)  bu t  the  l im i t  o f  thc i r
fccding rrngc. beyoncl which success is impaircd.
h ls  no t  bccn  s tud icd .
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BOOK REVIEW

' Ihc 
l 'e t re ls.  Their  Ecol()8)  and BreedinS Systens.

. lL)hr  \ \ . r 'h i r ' l l .  1( l ( )1r  Aru! lenr ic Pr$s.
l l l r  t ) t )  f L L n r f r t ) l l \  t h ( r t o $ r p h i c  i l l u \ t r r t i o n \  u n d  l i n c
( l r . $ i n ! \  e r c  : 5 ( l  \  l l l r n r n r .  I l p  5 1 1 ) l  + 5 .

I h i s  i s  l  t r L L l r  n r i r ! n i l i c e n r  c o r  f e n d i L r n r  r b o u l  o n e  o l  l h c
rrro\ l  1r \ . inr t ing ol  the \ f \ ( r r i l  g ioLr | r  o l  \crb i rds.  Thc bu)k
r l ru ls \ \1rh nr .mb.r \  o l  th.  ordcr I ) roccl l l r i i l i )nncs.  thc
h i g h l \  ( l i \ r i n c l i \ f  , l r o L r I  o l  o . r r n i c  b i r d s .  \ h r c h  r n c l u d c s  t h c
rr l l r rLtr^scs.  l i r ln  r \ .  ! r i i l l \  pf t rc ls.  pf( )ns.  shcar$r lcr \ .
n ( ) r n r ' t ) r u . l \  i r n d  d i \ i n !  | . t r c l \  

' l h c  
q u i r l i l \  o l  l r o d u c l 1 1 ) n  i \

' l h .  
1 i r \ r  r h r p t ( r  r \  r  h r i c l  \ L r m n  r \  ( ) l  l h c  { c n e r a l  c h i r r r c '

t . r \  ( J l  t h r  t r o u |  \ t r c s \ i n g  \ p . c r a l  l r l t u r c \  l i k c  l h c  r n i q r c
l ( ) r n r i t l i ( i n  o l  t h r  ( ) \ l r ] l s  ( l h c  l u h e r ) ( \ c \ ' J  r n d  t h c  u n u s u l l
\ r r u c r u r f  i ) l  r h f  h i l l .  l l l r  r c Y i c \ \  c o \ c r \  r n i l n Y  o t h c r  r n r l l c r s
. o r l r e r n r n !  r \ t . r n i r l  n r o t p h r , l o t i .  r n r t o m ! .  l x ) d l  s i z c .
r l l t i n r . l r \ .  g c r ) e r r l  e e r , l , g t .  h r e e r l i r g  c c o l o g ) .  g l o b r l  d i s t n b u -
r r o r r .  I ) ( ) | u l i r r r o n \ .  \ \ ' l c n l | r l i c \  r n ( l  n o m e n c l : r t u r . .  l  h c  l l r \ l  h a l l
( ) l  l h f  b ( \ ) k  c o n l i ' r u c \  r r  r h c  L ) r n r  o i  r  s c r i c \  ( ) f  r c ! i c w \  w h i c h
r l . r L  t ) r i f l l \  $ r t h  $ h i r t  r \  I n o \ n  a h o u l  r h c  h i o l o g y  o f  l i ! i n g
\ t ) r f ic .  l l r  Lr  I i rnr i l \  h\  i i r f i r j l \  r fcr t rncnt  Tht  n)ssr1 rccord i \
r rcnlL()r .d rn thc () l )cning scclr (nr  ro erch of  lhe\c chaP(crs
i rn( l  lhc hor l \  o l  lhr  t t \ l  covcrs rn I  mosl  conPelenl  man cr
rhe s iL i :  r  ungc ol  tof i fs  th l l  cof \ i i lLr tc lht  accunulr t ing bot ly
ol  kn( \ \ l fdgc r ! r r l i rh lc i rom thc group as r  whol t .  I i r r thcr
r r o r r .  r h . \ f  r c \ r c $ \  h . l l  r o  p o i n t  o r t  r h r  l a c k  o l  i n l o r m a l r o n
() I l  \onrc ropir \  rnd thc impcr lcct  undcr\ t r tnding rboul  lhc
hr{)1og\  o l  ccrrr rn \ fccr t \

I l ) f  r .n l l l r rdcr  o l  (hc l rook ( lc l l \  r ' r th brceding brology and
i \  t ) r . \ rnrcd i r r  rhr  i r ( rnr  o1 a \cquencc of  chirp lcrs on thc

f r c - r ! !  \ t r u \ r .  t h \ r . s g .  L n r u h i t l r o n .  i t n d  f i n a l h  t h c  c h i c k .  T h i s
is thc rcal  nrcut  ( ' l  rhc book rnd fc l lccts rnrnv ol  thc l i tc long
r n l e r c r l r  o l  l h c  a u l h r r r

l r  i r  \ \  or  L ( ) f  rh i \  t \  pc i l  ! \  ould bc cr \y t ! )  qui l ) l ) lc  or  er  dctr i l \
bI r  I  n()r . (1.  l i r r  cranplc.  th i l t  rhc book rs \h()r l  ( )n ]n l t tcrs
c ( ) n r e l r i n !  | r i l \ ) r r x J r l  q u c \ t i ( , n \  a b o u l  o l l i r c t r ( ) r  a n ( l  i l  w l s

lo i r lcd our to nrc rhr t  rhcre is  ot  ! 'cn nrrch rr lcni ion givcn to
thc inLcrcst ing mattcr  t r f  pol \ ruorphi \ I r  in rhc SoLrthcrn Ci i rn l -
Pcirc l ,  , rur . / 'o l r . r7.r  8 igdr i . , i / r  l  he l l \onom\ i ind s\ ,stcnrr t ic
t rcr ln)cnl  i tdoplcd for  lhr  \ \ork is  rssrnt i r l l )  c(n lvcnt ior la l  $ i lh
sonre nr i r ror  nr1)di l icr i l ions rnd no\c l l ics ( lcr i !cd 1r(nn $ccrr1
In( 'wlcdqc.  mo\11\ '  brsed on \ !or  k l ) \  lc1lo$ Ncw Zcl l r rn( lcr \
I l  is  rc! 'c-r lcd thr i t - i r  conpLrnion rohimc is in prcprf t r l ion thal
$ i11 1(n)k in dctai l  r t  subie( ts such r \  hchi ! iour rnd \ t )cr l iza '
l ion\ .  cncrgclrcs rnd pl lys io log\ .  popul i t l ion\  i i )od r lnd lccding,
dist r ibut ion.  hunr i rn u\c.  rnd cons(fvr l l ( )n and manaqcnrcnr
I l  r lghl  lhcrc l i ) fc  bc prcmir lurc lo c l l t )  r r  I rcsurrc( lomission\
f rom rhis h(x)k lor  rhc!  r rur  hr lc  bcrn ( lchbc rc l !  dc ic lTcd
lo l  h lcr  x) fc cx lensi !e d iscu\ \ io

I 'crs( 'nal l f . I  hr !c gfeal  rdIn i ra l ion lor  (hc courtgc rcqurrcd
of  Lr  s inslc aulhrn lo undtr t rLkc Lt  lvork o l  lh i \  rypc in thc
scicnr i l ic  $or lL i  o l  todry.  Thc shccr cI lcrg l  r r rct  rhoroughncss
of  pury)sc $t ich lnusl  go i r r lo \ rch colnpi l r l ( )ns Inusl  hc vcrv
dcnl l rnding.  Nolhin.s rhc lcrst  b i t  compirra l ) lc  h ls l rccn
rt lc lnr ted * ' i th fcrDccl  to petrc ls s incc thc publ icrr l ion in I916
ol  Roi ,crr  Cushnran Nlurphy s chssic o&lnf t  ht l . . l r ,  o. l  \ot th

Thcfc r rc |nuny e\ccl lcnl  l inc dra$in! \  \c : t t rcrcd through
our thc book Lrnd r  spr i rk l i  g o l  $el l 'choscn and dcl ighr iu l
I  r .  r " r r . r r ' 1 r . .  . ' r r t l r " r .  , .  . ' l  $ i r r  l ,  i l l r r . r r , ,
i ' . 1 , , '  .  p i  1 n r . , , r  p , , : r - . ' i . , ,  r r . ,  n ' ; . . i . .  l  t , (  r .  r \ , r '  ( \ r ,  n \ . ! c
l in of  rcfcrerrcc\  and . rn Appcndix g iv i  . {  t r  rbbfcvi l red
chcckl is l  o l  thc ordcf  showlng thc gcncfa.  spccics and sub
. t i , r \ \  L ' I r " .  ( \ i r L " ' , l I  . \ r .  r ) r r \  . ' r ) J  r "  r  , 1 u . , \ .  t i u n , :
,  r t l r . ' r  \ )  . r l ,  r r n  h  ' r r ,  |  , l ( ' . r i l  l i  ,  r  ' , 1  l ' r ( L  l . r r . '  r r , r r r ( \

There is  an indcx to spccics and to sublccl .

I t  mr!  scc| l  ro bc rn expcnsivc book hLr l  i t  $ i l l  prove to bc
indisper isable for  a l ryonc \cr iously in lcrcslcd in thc\c mrrgni l i
ccnt  i r i ( ls .  Dc\cNed r t lcrr t ion to thc dehghts rnd i rsc inat ion
o1 pcrrc ls h l \ 'c  bcen wcl l  scrved h!  Johr Wrrhrm in (h is thc
lirsl pirrt {)l his pr{)$)sccl two work rnrrgaaar o7.,ra. Thc expcclr-
t io of  that  conpanion volunte musl  hold u\  in susPlrr rse lor
t h c  w h i l c .

P. J. Ful lagar
Lyneham, ACT


