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Information is presented on the numbers, diet and behaviour of Whimbrels feeding in the Rhyll
lnlet in Western Port, vicloria in 1977-78. l\,4onthly mean numbers increased gradually throughoul
spring to a maximum of 22 in 1977 in summer and 28 in 1978 in autumn. Crabs comprised 93 per
cent of the prey items and shrimps made up the remaining 7 per cent of the diet. The mosl numerous
prey species found in an analysis ol regurgitated pellets was the Tasselled crab Pllumnus fissitrcns.
Whimbrel preferred to teed oul of lhe water in mudllat areas with a 10 per cent to 50 per cent coverlng
ol eelgrass and the majority ol feeding aclions observed (199) were pecks (39%) or jabs (38%) and
the rest were probes (23%). Pecks were never seen to result in prey capture, whereas 12 per cent of
jabs and 24 per cent of probes were followed by obvious handlang and swallowing of lood. The mean
duration ol six leeding periods in September and October 1978 was 240 minutes per diurnal tidal cycle
(s.d. i  56.0) and ranged from 170 lo 300 minutes. The mean rate of leeding actions was 0.15 per
second (s.d. ! 0.07) [or one leeding action every 6.7 seconds] and ranged from 0 08 to 0.33 during
62 minutes of observalions. Their success rate was 0.02 prey items per second (s d. a 0.02) lor one
prey capture every 50 secondsl and ranged from 0.004 to 0.06 prey per second crustaceans have
been the only lype of food from intertidal areas found in the diet of variegatus in Australia and New
Zealand althouqh molluscs have been recorded in the diet in India and Vanuatu

INTRODUCTION

The distribution of the eastern Siberian race of
Whimbref Numenius phaeopus variegatus durir'g
the non-breeding season extends from the Bay of
Bensal to Melanesia. Micronesia and Australasia
(Cramp 1983). In Australia, it occurs in Sreatest
numbers on the northern coast, although there
are regular occurrences of small numbers at some
southern sites (Lane 1987). In Western Port, most
Whimbrel are usually found in the vicinity of
Rhyll Inlet between spring and autumn (Dann e/
a / . ,  unpub l .  da ta) .

Whimbrel feed at low tide on mudflats, rocky
platforms, the banks of t idal creeks, coral rubble
and reef f lats (Domm and Recher 1973; Lane
1987; Dann, pers obs.). Although there havc

been studies of the feeding behaviour and diets of
other races (Bannerman 1961; Ali and Ripley
1969), little is known of the feeding ecology of
variegatus in Australia (Blakers ei a/. 1984; Lane
1987), its feeding behaviour or general ecology.
In this paper I present information on the
numbers, diet and behaviour of Whimbrel feeding
in the Rhvll Inlet and on the Churchill Tidal Flats
in Westein Port.

METHODS
Western Por l  in Victor ia,  is  a 680 kmz bay,  of  which 270 kmr

is intertidal mudflat (Shapiro 1975). whimbrels roosted at
Obscrvation Point which is in the Rhyll Inlet on the north-
eastern side of Phillip Island and fed in the Inlet and on thc
adjoining Churchill Tidal Flats to the south-east. Counts wcrc
madc in Rhyl l  In le l  at  h iSh-t ide,  two to four t jmes each month
lrom Nuverrbcr lq?o to seplemhel  l i )78
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Feeding observat ions werc made incidental ly  dur ing a study
of  lhe feeding ecology ol  var ious other spccics of  wadcr in the
southcrn parl of the bay in t911 

'78. "lhc 
birds werc watched

through 8 x 40 binoculars or X20 telescope at ranges of
70 200 m. L imi ted observar ions were also made at  n ighiusing
an infra-rcd re lescope but  thc resolut ion ol  the te lcscope wai
not  adcquale to determine any more than whether or  not  lhe
bids were feeding.  The durat ion of  fccding per iods in in ler-
t idal  areas was measured f rom thc t imc 50 per cent  or  Dmrc
of  the indiv iduals at  the roost  commenced feeding unt i l  50 per
ccnt  or  morc had stoppcd feeding and rcturned to the roost .
Thc ratc of  feeding movemcnts was recorded using i l  s top-
watch and fccding indiv iduals were observed for  per iods of
two minutes or  unt i l  they changed bchaviour,  at  which t ime
thc observat ion was rerminated.  C)bservat ions werc chnnged
h a di f ferenl  indiv idual  belween these per iods_ Feeding
act ions were div ided into pecks (oo pcnetrat ion of  the sub-
str r te) .  jabs (b i l l  inscrred up ro hal f  i ts  lcngth into thc sub,
stratc)  and probes (b i l l  inserted hal f  1( ]  fu l l  lcngth inro rhc

FeediDg patches wcre di f lcrcnt iated on tbe bxsis o l  celg, .ass
(Zostem nluelleri ) cover (lightly grassecj : 10-50% cover-
ntedium = 50 <100' / .  cover and completely grassed) or  sub
str i l tc  ( rock plat form, sand. sandy mud and mud8at)  in bare
nrcas. Arcas of$nd, sitndy-mud and nludffat were distinguished
on the basis of paniclc size. Sandy areas had rhe Iargcst particle
srze and mudl lats had thc 6nest .  Thc t ime cach indiv idual
spent fccding in each area was recordcd throughout lwo ent i rc
t idr l  cycles in Seprembcr and October l9?8.

Fivc hor izont f l l  feeding zones wcrc rccognized in re lar ion to
rhc odge of  (he water (Recher 1966):  Zone A. consis lecl  of
r reas {bove the wir ter 's  cdgc not  reta in ing a surface f i lm ol
water;  Zone B. consistcd of  areas above rhc water 's  cdgc
retain ing a sur iace f i lm ol  watcr :  Zone C, consistcd ol  ihe
water 's  edgc and an area 0.5 m on ei rher s icte [modi l ied f rom
Recher (1966) l ;Zonc D, was thc arca bctween 0.5 and I .5 m
below the * ' r tcr 's  edgc [nodi f icd f rom Rccher (1966)]  rDCl
Zonc E was rhe area beyond Zone D which was acccssiblc t<r
thc bi rds when fecding.  Thc nunlber o{  b i rds in cach zonc was
notcd at  f ive-minure intcrvals for  one hour c i ther s idc of  lo* ,
l idc.  once in Seprembcr and once in October.  1978.

Tcn regurgirated pct lc ts f rom Whinbrcl  were col lccrcd
c:rr l )  in  lhc m! ' rnrng f rom lhr  h iAh l rJe roo\r  : r r  Oh\crv, , l rL, l l
P . . i n t  i n  l d n u a r ! .  l q r R .  T q , ,  o r h e r  a \ l a n  . n r r i e \  n r ^ d  . c J
pcllets at the roost. Lastcrn Curlew Nt{mc,?ir6 tMdagtlscuri sis
and Pncific culls Lurus pacilicu.\, and peltcts wcrc idenrificd
on the basis of  s izc.  shapc,  cohesion,  accompanying foolpr iDts
and fdeccs.  and posi t ion on the roost .

Each pcl let  was placed in an indiv idual  p last ic  bag at  thc
roost .  nd soaked in water and s ieved through a 0.S mm mcsh
bcforr  unr l t rs in lhc l rhoralor) .  I  hc .ne. . i i r  comno.r t ion , , f
lhc srrnples $i r .  derermincJ by i . ,mpir  \oI l  ot  rhe t r . r rL l  nJr l \
from the pellcts with a refcrence c;llection from the Rhyll
In lct .  Al l  hrrd parrs in thc pcle ls were ic ienr incd rnd
rcpre\eolcJ i r  minimLrm ' ) i  b l  l ,e)  t rem\ pel l r r .  \ r , ( l (
crrmrn(r l  lor  

.hard rcmrin.  u l  pul lch.rerc.  t lJw\ and \c l i re)
JnU Inol lu\c\ .  hul  Done wcre L,und.  fhc numher , , t  c i (h f rey
species was dclermined by div id ing thc numbcr of  recognivrblc
hrrd par is (porr ions of  c law or lcg)  by thc t rppropr iare ;umber

of  a wholc aDirnal .  This number was a nl in imum because c laws
a rrJ lcA\  ncf i  , ' f ten lo\ t  L lur inA nrcy c.rprure.  1h( nomcnr lJturc
o l  B r h r h y u r r n .  $ d .  r a t e n  l r o m  W e , c ;  ( l q 7 o )

RESULTS

Number.s of Whimbrels

Monthly mcan numbers increased gradually
throughout spring to a maximum of 22 in February
1917 and 28 in April 1978 (Fig. l). No birds
remained in the Inlet in winter 1977, but threc
did so in 1978.

Diet

Whimbrel pellets wcre almost circular, approxi-
mately 20 x 15 mm, half the size of curlew pellcts
and, unlike curlew pellcts, loosely bound.
Although the pellets of Pacific Gulls werc also
circular and loosely bound, they were 3-4 times
largcr  in  d iam,. tcr .  In  r rddi r ion.  lccornpanying
footprints and faeces, and location on the roost,
served as identifying features. Whimbrel pellets
were extrcmcly diflicult to collect at Rhyll Inlet
bccause of the Whin.rbrcls' habit of roosting at
the lower edges of the cxposed shore and moving
only when the water levels reached them. Thc
pellets werc otten dropped in water and had
disintegrated before they could be reached.
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Figure |. Thc monthty nteun nunhers of lUhinbrets roosting
in th( Rhlll lnlct Jron Noyenbet 1976 to Stplonhet 1978.



TABLE 1
Thc number and frequency of occurrcncc of hard-shcllcd prcy
species found in rcn Whimbrel  pelLcts col lected at  Observat ion

Point  in January,  197E-

Corel la 17(2)

Whimbrel usually fed in close proximity to each
other at the beginning of the tidal cycle and dis-
perscd rnorc widely as the water level dropped
before aggrcgating again as the tide camc in.
Intraspecific aggression was rare and, when
observed, most frequently lollowed the capturc
o f  f ,  p rey  i tem.  Most  o I  the i r  feed ing  was in  a reas
away from the water's edge (80% of obscrvations)
and preference was shown for the dricr parts of
the shorclinc (4'l% of observations) [Zone A in
Fig. 21.

The majority of feeding actions observed (199)
were pecks (39%) or jabs (38%) and the rest were
probes (23%). When jabbing, an average-sized
Whimbrel penetrated the substrate up to 38 mm
(males) and 42 mm (females) and, when probing,
up to 76 mm (males) and 84 mm (females) [Dann
1993]. Pecks were never seen to result in prey
capture. whereas 12 per cent of jabs and 24 per
cent of probcs were followed by obvious handling
and swallowing of food. suggesting that pecks
were probably exploratory fccding actions. Most
succcssful prcy captures were preceded by runs of
betwccn 0.5 and l0 m with an avcragc of 2 3
metres. A fcw resulted from a bird simply probing
into a crab burrow. while twisting its head from
sicie to side. Prey were often manipulatcd in the
bil l betbre swallowing which resulted in some of
the legs and claws of crabs and shrimps being
broken off but generally prey could not bc iden-
tif ied by observation. On some occasions, food
items wcrc taken to a nearby pool and washed
before being swallowed.

The mean duration of six feeding periods in
Scptcmber and October 1971J was 2,10 minutes per
diurnal t idal cycle (S.D. : 56.0) and ranged from
170 to 300 minutes. No birds fed continuously for

TABLE 2
The relative use of diffcrent types of areas by Whimbrels fccd-

iog in Rhyl l  In lct  in spr ing and summcr.

Microhabitat
Timc spcnt

feeding (mins)

P. Dannr Feeding of Whimbrel

Prey species
Number Frequency

(' /") (n = 10)

Tasscl lcd Crab
Pil unn us lissifrons

Mott led Shore-Clrab
Patagrupsus gainurdi

Rough Rock-Crab
N ec toca rc it us I rbt ra ulos s

Two-Spincd Crab
Lito<heuu bispirutsus

MacCulloch s Shrimp
Synulpheus nacculkxhi

Smoolh Pebble-Crab

Snapping Shrimp
Alphaus euphtotlnc

Sentinel Crrb
M rc ro phr halantus I utilions.

TOTAL

37  (61 )

8  ( r 3 )

6  (10 )

5 (8)

3 (5)

r (2)

l ( 2 )

6 l

1

I

1

2

2

I

I

*tbu d i  Dcccmbcr l97u in disinlcgratcd pcl lcts not included
in an lysis.

Al l  the prey remains in the pel lets were of thc
Order Decapoda. Hard parts of molluscs and
polychaetes were not found. The most numerous
prey item was the Tasselled Crab Pilumnu.s
Jissifrons. which comprised 61 per cent of the prey
items in the pellets (Table 1). Collectively, crabs
comprised 93 per cent of the prey items and
shrimps made up the remaining 7 per cent (Tablc
l ) .  On onc  occas ion  (Scptembcr  1978) ,  severa l
disintegrated pellets, containing the remains of
Sentinel crirbs M acrop hthalamus latifrons, wcrc
found covered by water. This species was not
found in the pellets collected in January 1978 and
\  u \  no t  ine ludcd in  thc  ln r lys is  rs  i l  wrs  no l
possible to determine the precise number of
pellets involved.

Feeding Behaviour

Mudflats with a 10-50 per cent covering of eel-
grass wcrc thc prcferrcd feeding rnicrohabitat in
Rhyll Inlet (56%); followed by sandy-mud arcas
(29%); bare mudflats (13'/.) and rock plattbrms
(2'1,). Bare sandbanks or mudflats with grcatcr
than 50 per cent eelgrass covering were rarely
used although large areas were available (Table 2).

Mudflats (bare)
(1o-s(l%, covcr)
(>5(|'/. covcr)

SanLly mud nrcas
Rock platfornr
Barc sandbank\
Total

|  171
6 072

(J
I  120

200

10 lJ63

l 3
56
0

29
2
u
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thc  dura t ion  o f  rhe  fce t l ing  pe l iod .  Movements
ne lwecn fcec l rng  areas  or  due to  d is tu rbuncc ,
occasronu l  In tc rac t tons  \^ i lh  o ther  spec ics  o r  con_
spec i f i cs .  p reen ing  and br ie f  pcr iod*  o f  in i t c t i v i l y
reduced rhe  t ime spcnt  l ced ing  to  approx imr tc l j
70  per  cent  r r f  rhe  to r r i  fecd ing  per iod .  Whimhrc ' l
uc re .a ls r ,  ohserv (d  fecd ing  t lu r ing  thc  n ighr  r r
low.tide but the duration of-these f6eding pEriods
could not be measured reliably.

T l re  mean ra te  o f  leed ing  ac l ions  wus {1 .  l5  Der
\econd {S  D.  0 .07 ; .  o r  one leed ing  a t . t i t rn  c r  e rv
6 .7  seconds.  and r r rnged l rop  t1 .93  i . r  0 . l l  aur in i
62  minu tes  o i  ohscrv r r t ions .  Dur ing  thc  sami
observation periods, their success rate was 0.02
prey ltems per_second (S.D. : 0.02), or one prey
captuJe every 50 seconds, and ranged from 0.0tt4
to  0 .06 .

DISCUSSION

Fluctu.ttir.,ns in numbers in Rhytt Intet

In December 1979, close observation revealed
that 17 of the 22 birds roosting in the Inlet wcre
moulting their middle prirnaries (numbers 5 7)
whereas the rcmaining hve werc not. The usual
pattern of primzrry moult in waders is fbr birds in
their f irst year not to undergo a full primary moult
while older birds moult their primaries 

-in 
late

summer and autumn (Hale 1980). Somc first ycar
birds of some wadcr specics do moult their outer
pr imar ics  hu t  th is  docs  n , ) l  appe. r  t t r  be  the  easc
for  Whimbre l  ( .Cramp te83) .  Thcre tore  i t  i :  l i kc l l
lha t  the  lh ree  h i rds  p re5cnt  in  the  w in te r  o f  laT t {
werc birds in their 6ist year.

Diel

F ic ld  ob .c rv r t ions  o f  p rcy  captures  wcre
rnrdequatc  to  conf i rm d i rec t l l  the  rcpresen l ive-
ness  o f  the  prcy  found in  rhe  pe l le r r  in  rhe  d ie ts
of Whimbrels in the Rhyll Inlei. While the pcllets
suq€ested that the diet was predominantly crabs
and shrimps, it is possible that mollusis and
polychaetes were taken also because thesc groups
could be consumed without the ingestion of haid
parts. However, the high frequency of active
pursu i t  a .nd  rap id  hand l ing  o f  many prey  suggesr
Inal mo usc! were not an lmpoflant comlonent
o f  the  d ie t .  The feed ing  bchav iour  o t  Whimbre ls
was markedly diffcrent from Bar-tailed Godwit
Limosa lapponica which were often observed to
feed on polychaetes in the Inlet. Godwits fcd
by rapid probing into the substrate, whercas

c

ZONE

F;gutc 2. The I(ding zon?s us?d in tckttion to the tratet s edg.
in Rhyll lnld Ior otu hout ?ither side ol bw-ti(tc (turing t\ro
diurnal tidulqtlc\ in Septe'iber dnd Odober, t978. F??tling

daJincd as follont: Zone A arca ahove thc
w(tet s edg? not rctuining a surfute lilnt of wat\ Zone B
aret ubore thc wdtel s edge rdaining d su4urc rth ol wutet;
Zon? (: the ^,aer's edge and thc arca 0.5 n on cithu snk,;
Zon. D - aleu betw?en a.5 and 1.5 n below the hjater's
edgt and Zona [. - urtd beynd Zon( D whi(h wu! a(?ssibte
b rh( bitds wlrcn Iceding.

Whimbre ls  usua l ly  rn rdr  s ing lc  feed ing  acr ion \
rn le r :pcr \ed  w i th  re lu t i vc ly  la rge .  rnd  o f tcn  rup id -
locomotory movements. This suggcsts that they
werc  loca t ing  the i r  n r \ ' y  t ry  s igh t  and o [ tcn  pursu-
Ing  them acros \  the  rn r r r l f la t  o r  in te rcept ing  thenr
a l  lhe  cn l rances  to  lhe i r  hur r ( rws .

Crabs havc been the prey most frcquently
recorded in the diets of this aubipecies of Whirnbrel
at other locations (Table 3j. Howevcr, it is
apparent that other races of Whimbrel, and
varregatus in other circumstances, often feed on
ot fe r  g roups  o [  mar ine  organ isms.  A l i  rnd  R ip lcy
(lqhq) recorded the fo()d ot variegarus ur chiefly
molluscs and crabs (Uca, Thqlamitu crensta and
Sesarma longipes) on Indian coasts. Also, a
specimen of vqriegatus in lhe Australian Museum,
collected from the New Hcbrides (now Vanuatu),
conta ined 'she l l '  as  wc l l  as 'c rab  debr is '  (Tab le  3 ) ,
indicating that molluscs may have bcen part of
the diet thcre. [n Europe (Cramp 1983), the diet

o
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TABLE 3
The typcs of prey recorded in the diets of ydrie8.rr&:r at various bcalities.

Corel la 17(2)

Food Reeordcd Lu(at ion

Crabs (var ious.  see Table 1)
Shrirnps (.1)nd1pneur,,4 lpleus)
Crabs
Mol luscs (shcl l  in  gut)
Crabs
Tunnelling Mud Crab (Helice (ralisa)
Crabs (O.'yDd" sp.)
Crabs (Ura, T hulamira crenato aotl

Sesurnu ktngipes)
Mol luscs

Rhyl l  In let ,  Victor ia
Rhyl l  In let ,  Victor ia
New Hebrides
New Hebr ides
Northcrn Australia
Makctu Estui ry.  Ncw Zcaland
Kcrmadcc Is lands,  Ncw Zcaland
India

lndia

This study
This stucly
Austra l ian Museum*
Austra l ian Museumt
Mclennan (  l9 l7)
Latham (  1978)
Merton (  1970)
Al i  and Riplcy (1969)

Al i  and Ripley (1969)

*Information on spccimcn No. 044560.

of phaeopus in coastal l i ttoral zones includcs
molluscs (Lil lorina and Nucella), crustaceans
(crabs. sand-hoppers and shrimps) and annelids
(polychaete worms, including Arenicola).

Feeding Behaviour

The run-snatch feeding mode of Whimbrels,
with its obvious pursuit component, suggests that
they were detecting and capturing their prey by
visual cues. The main food species in the pellets
was Tasselled Crabs but the daily and tidal activity
patterns of this crab do not f it with the observed
feeding bchaviour of Whimbrel during daylight.
In zrquaria, Tasselled Crabs were activc only when
covered with watcr or at night (Dann, unpub.
data). During daylight, when uncovered by water,
these cralbs remained motionless, partially buried
at the base of seagrass plants or under rocks. The
pellets wcrc collected early in the morning and
therefore probably came from a nocturnal feeding
period when thcsc crabs were active at low tide.
It seerns more probable that the Sentinel Crab,
which is one of the few crab specics active at low
tide during daylight in the Inlet, and was tbund
in  d is in tegra ted  pe l le ts  on  a  sepr r l le  occas ion .  i s
the main prey during daylight.

In Guinea-Bissau. West Africa, pftaeopus feed-
ing on the deep-burrowing fiddler crab Uca tangeri,
also caught their prey after running some distance,
but thc prcy were usually captured on the surface
and were not washed before swallowing (Zwarts
1985). In Rhyll Inlet, most crabs were caught by
jabbing and probing, afier they had apparently
retreated to thcir relatively shallow burrows. The
cncrusting sediment on the crabs resulting from
this method of capture presumably necessitated
washing on some occasions.

By feeding in areas with l itt le or moderate
cover of eelgrass, the Whimbrels are l ikely to be
increasing thcir efl iciency of prey capture by
greater visual perception of prey coupled with less
effective escape responses of prey in the structur-
ally simpler habitat. Evans (1976) drew attention
to the possible dctrimental effects of weather on
the hunting efl iciency of predators hunting by
sight in water. Wave action may destroy signs of
prey and the position of prey may be distorted by
thc change in refractive index between air and
water. The strong preference of Whimbrels for
feeding in dry and wct mud out of water (A and
B zones in Fig. 2) compared with submerged
areas may be determined by these constraints,
despite thc l ikelihood that some species of crabs
may be more active when immersed. The sugges-
tion that using visual cues when foraging is more
effective out of the water in bare and lightly gras-
sed areas in Western Port is supported further by
the fccding behaviour of the Double-banded
Plover Charadrius bicinctus. This species also
feeds predominantly in these types of areas and
is thought to use visual cucs when detecting and
capturing prey (Dann 1991).
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DATA EXCHANGE

SEXUAL DIMORPHISM IN BILL LENGTHS OF
WHf MBREL Numenius phaeopus variegatus

Mcasufcmcnts of  cxposcd culnrcns of  twclve fcmalcs and
louiccn nales f rom muscum col lecr ions in Br isbanc.  Syclney
i lnd Mclbourne were takcn ro ncrresr  0.1 Drm.

Males (mcan : t  S. I ) . ) :  76.5 ,Dn t  :1.8 ( r . rngc 69. : }  l i t . j ) ,
r r  = 1,1.

Femalcs (mean a S l ) . ) :  81 6 nrrn t  : ] .1 j  ( ra gc 80 l_1.19.7) .

Fcmales hiLd s igoi f icanr ly lon8cr b i l ls  ( t  :  5.7.  d. f .  = 24.
p < 0.005).  Sexual  d imorphism in b i l l  lengrh has becn
rccorded for rari(,gzrrr previously from birdi collecrcd in
Indonesia (Cramp. S.  l98i) .  Howevcr,  Al i  and Ripley (1969)
no^ted th:it 'in rhis race (wtiegatus) therc is apparcnily nt,
d i f ferencc in s izc betwcen thc sexes'

^  
I  a n r _ g r i r t r [ u l  t , ,  C t c n  I n g r i r m .  W : r l r c r  B o t r s  J n d  B e t ; n d j l

L, r l l r r \  lor  i rccc\ \  1, ,  lhc ( ' , , l lcctr i )n\  unLl . r  rnerr  c i r rc

A l i .  S .  . ' n J  R r p t c ) .  s .  D .  ,  t , r h o r  . H a n L l b o o k  
u t  r h e t s r r J , , , t

. I n L l r i r  l n J  P r k r s r . r n .  r O , r f o r L t  U n r v c r . i l y  p r c . s :  D c l h i . l
Crrmp, S.  ( t981).  Handbook of  rhe BirLts of  |urope.  thc

Middlc Easr aDd North Afr ica.  The Birds of  thc Western
Palearct ic  No. 3.  (Oxford Univers i ty  press:  Oxford.)
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