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A prolect sludy nq the breed ng b ology ecology and rnigrat on of egrels reqLr red a system of
rnarkrng nd v dual b rds wh ch could easl ly prov de lniormat on on species, colony season ol band ng
and individua denti l lcalron trom observation made by non expert l ield observers lvlult ip e Darv c or
Cellulo d eq bands proved s ow and cumbersome to app y and observat on of bands in the I eld was
obscured when the b rds slood n water, Teeds or long grass Bands often became obscured w lh
caked mud and loss of bands created problems ln denl i fying the b rds. A system ot patag a laqg nq
has been developed which s simple ancl practlca in the J eld and prov des lhe requlred inlormat on
lrom observal ons by non-experts n conrputeccompalible loran Pennanl F ag C oth or F uorescenl
Banner Cloth have been found so lab e lor tag manufaclure The deta s ot lhe tags and lhe r app ca'
lron are descrbed Extens ve observat on oftagged nestl ings foslered blrds raised in caplvity, and
adults in lhe l le d over four yeaTS reveal no ev dencc lo date ol physica problerns to lhe birds. Tagged
birds have been seen a ve at d slances ol up to 2 160 km n Tasman a, Victoria and New Zealand
No evdence has been foLrnd thal the breeding success ol the lagged birds s d fferenl lrom lhe
success of blrds not carry ng tags

INTRODUCTION

Since l9{Jl a brccding colony of egrets, namcly
GreL\t Egratta a/ba, Intcrmediatc E. intermedia,
Ltttlc E. garzeftl and Cattle Ardeola ibis, has
been cstablished ai what is now known as the
Shortland Wctlands Ccntrc, bordering Hexhant
Swanp, Ncw South Wales, with over 2 000 ncsts
in the l9tl7-u8 breeding scason.

A study of thc breeding biology, ccology and
migration of thc cgrets, which began when thc
colony was established, has been codc-named
Project Egret Watch since the establishment of
thc Shortland Wctlands Centrc in 1985. In the
1983-lJ4 scason colour banding was instituted and

rcgistcrcd with thc Australian Bird ancl Bat Band-
ing  Scheme (ABf rBS) .

Dcficiencies were iclentit icd in tlrc usc of colour
bands and in the 1985-86 season a transition was
madc to patagial tagging. In thc same season, thc
Cattlc Egrct breeding cokrny at Seaham Swantp
Naturc  Reserve .32  km as  the  egrc t  f l i cs  to  thc
north of the Shortland colony, was added to the
Prolect.

'I 'his paper outl incs thc cvolution and cvalua-
tion of thc systenl of marking individuals as it
moved from colour banding to patagial tagging.
anci describcs thc currently uscd tagging
techn ique.
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Rationale

To achievc 1hc ains of Projcct Egrel Watch
inc l i v i r lua l  b i rds  need to  bc  rccogn iza t r le  a t  ncs t
s i tcs .  o thcr  loca t ions  u ' i th in  thc  co lony ,  fced ing
loca t ions  c lu r ing  thc  b rccd ing  season and a t  s i t cs
uscd bctwccn brccdirrg scasons. 

-I 'hc 
project

rcquircd a systcm from which coulcl be oblainccl
by obscrvation the colon), whcrc tltc biri l  was
nurkcd .  thc  scason in  wh ich  thc  mark ing  was
t lonc ,  t l r c  spcc ics  anc l  thc  idcn t i t y  o f  the  inc l i v id
u i r l  b i rd .  Thc  obscrva t ion  hac l  to  bc  eas i l v  t rans-
la tcd  I i ) r  computc r  s to r tgc .

Colour banding
'l 

hc l irst systcm ilttcntptcd was colour banaling
us ing  Darv ic  o r  ( l c l luk r id  co lour  t rands .  O l  thc
co lours  ava i lab lc .  c igh t  wh ich  wcrc  cas i l v  d is t in -
gu ishab lc  I rom cach o thcr  wcrc  choscn lnd  g ivcn
c( )n rpu tc r  codc  nunrbcrs .  Each spcc ics  was a l lo -
catc(l a colour. thc scirson of operation was allo-
catcd a colour l lccording to thc numbcr coclc. ancl
tltc colon'"- whcrc tlrc banding was to bc cxccutcd
rvas givcn a colour. with provision for thc use ol
olhcr colours at otltcr colonies if operations wcrc
cvcntua l l y  cxp lndcd.  Thrcc  co lours  wcrc  uscd to
idcn t i f v  thc  inc i i v ic lua l  b i rds .

Thc follorving systcm was registered with the
ArLs t ra l ian  B i rd  an t l  Ba t  Banc l ing  Schcmc:

lc f t  t ib ia :  upper  band co lony  cokrur '

krwcr brncl spccics colour

lc l t  ta rsus :  A I IBUS nrc ta l  band

right t ibii l : season colour

ri-qht t irrsus: thlcc colour bancls tirr
ind iv idua!  b i rd .  to  bc  rcad k )p
to  bo t tom.

Two Cla t l l c  Egre ls  werc  exper imenta l l y  n la rked
this way in thc 1983 ll.1 brccding scason and over
2(X) cgrcts from the four species were markcd in
l9li,1-u5.

I'roblerns Encountered with Colour Bancling

Thc app l ic l t ion  o [  scvcn bands per  b i rd  was
l ( ' u n d  t , '  l \ (  r r . l r ' $  a n d  r r w l , w l r d  o l ) c n l i o n .  p i l r -
t icularly bccausc ol thc necessity to ensure that
ndjaccnt bands had thc samc spiral configuration.'I 'hc 

bands wcrc rclativcly casy to see on nestl ings
antl f lcdglings u,hcn standing in thc ncst, or on

branchcs. I lowevcr, utcn thc bircl crouched in thc
nest or stood in long gftrss. rcccls or watcr. thc
krwer  bant ls  in  par t i cu la r  wcrc  unobscrvab lc .  Thc
lowcr bands also irequcntlv bccanrc covcrccl with
mud and unrccoglrizable. The ntud mtrv have also
r . o t t l t  i h u t t  d  L o  t h c  I r  r s s  ,  r f  l t  l l l l n l r (  r  ,  ' l  l r 1 1 1 1 j r ,  ; 1 s 1 q l
bircls were obscrvcd whcrc bancls hld obvit>uslv
bcen lost.

Patagial Tagging

As li result ol thcsc pr()blcms it \\, ls dccidcd lo
changc to  l  pa tag ia l  tagg ing  sys tcn l .  wh ich  ha t l
thc  advantagc  o l  bc ing  v is i t r l c  un( lc [  l l tos t  ha t ) i ta t
conc l i t ions  in  wh ich  egrc ts  opera ls .

Sanrplcs of tags uscd for marking Sacrccl Ibis
T hrcskiornis uetlt ioplc./, consisting of PVC coatccl
| , ' l \ u t ( . t l l i r n t '  i r l l : r ( l l \ \ l  l ) )  p , ' p  r r r t l r t i  g  { K .  I r r u c .
pers. comn. ) and sanples of a rnuch rnore l ight
rvc igh t .  f l cx ib lc .  f lag-c lo th  n ra tc r ia l  wh ich  had
bccn uscd on  Ouccns l i rnd  co lon ics  o l  Cat t l c
Egrc ts  (D.  Rc imcr ,  pcrs .  comnr . )  wc lc  invcs t i -
gated. Thc lattcr wcrc attachcd to thc patagium
wi th  I  s in ! { le  th ick  ny lon  th rcad p in  (such as  tha t
uscd in l i lwn cdgc-cutting nachincs) and plastic
washers, thc cnds of thc pin cxpandcd b_v applying
hcat  (D.  Rc i r rc r .  pc rs .  conrm. ) .  A  lc t tc r -numl )c r
codc wils put on thc 1ag using c tt lc car-tag mark-
ing pens. Examples of these tags. with coding
clcarly visitrlc through a lclcscopc from scvcral
hundred metres. hail been observcd on Oueens-
land Cat t l c  Egrc ts  us ing  thc  Shor t land cvcn ing
win tc r  roos t  dur ing  19115.

Thc nratcrial providcd bv Rcinrcr was much
morc l ightweight xncl f lexible than the Lowe
sanrplc and was jud€led to providc i l morc suitirblc
solntion hrr tagging l.rirds such as Litt lc Egrcts,
wh ich  arc  s ign i f i can t ly  smal lc r  th r rn  ib is .

Sourccs of matcrial sinli lar b tlrc Rcinlcr samplc
wcrc sought in Ncwcitstlc. antl a supply of Pennant
and Flag Clotlr was locatcd at a local pcnnant-
r rak ing  f i rm.  wh ich  was w i l l i ng  to  se l l  o f l cu ts  o f
a sizc suitable for making scvcral hundred tags.
A rangc  o f  d is t inc t i vc  co lours  was avr i lab le .

Subsequcntly it has bccn possiblc to obtain
adcquatc supplies on a regular basis from thc
manufac turer .

Tag Design and Attachment Technique

A snrall patch of colour on thc uppcr part ()1
thc tag was used to signify t lrc colony of origin
itrd onc contrasti l lg colour constitutcd the bulk
af the tag to signily the species.
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A tcchn iquc  dcscr ibcd  by  St ieh l  (1983)  fo r
attxching plastic-coated nylon fabric ( 'Saflag')
piltagial tags to the Ravcn Corvus corux wL\s con'
sidcrcd. This involved piercing thc patagium with
a snrall-borc leather punch, f ir lding thc cnci of thc
tag ovcr the leading cdgc of thc wing aligning two
reinforccd cyclcts with thc hole and using a "pop

r ivc t "  and 3  rnm "back-up  p la tes" .  In  our  s i tua-
tion. folding thc two-colourecl part of the tag.
l ixing it on both sidcs of the leading cdgc ol the
wing. seenrcti to simply ovcrcootc the problcm of
att chins the two scparate colour-prlrts of the tag.

Information on a furthcr technique was
otrtainccl from Cirant Pcarson of thc Western
Australian Wildlife Rcscarch Centre (pcrs.
comn.  to  G.  Brown) .  wh ich  had bccn used on
pclicnns in Wcstcrn Australia. This mcthod
involvecl thc usc Of two flcxiblc stainlcss steel wire
pins protected by small stainless stccl wasllcrs.
C)nc was pushccl through the patagium, fixing a
In ) r l i r ,n  ( , l  th r .  tug  lu l r . led  t rvc r  lh r 'n r l i rg ium i t r  a
s i r r i la r  fash ion  to  the  S l ieh l  (  1983)  techn ique.  The
othcr  he ld  the  main  body  o f  thc  tag  in  pos i t ion
against the secondary fcathers by attaching to tl lc
underflap of the tag. A simplc knot in the wire
was uscd to prcvcnt thc pin from pull ing through
thc  washcr .

This tcchnique was testcd using two domestic
hon ing  p igcons .  bu t  us ing  smal l  p las t i c  sh i r t
buttons as washers, instead of thc stainlcss steel
type recommcndcd by Pearson. Tags were
fashioned fron Flag Cloth, and one tag was
attached to cach wing of the pigeons using the
motii l icd Pcarson svstem.

The birds wcrc hrst reieased indoors and it was
ti)und that the tags severely hampered their
attcrrrpts to fly. This was probably due to thc large
sizc of thc underwing fold and relatively largcr
sizc of the tags in proportion to wing sizc than
thlt used on thc pelicans. which inhibited the
function of thc secondary fl ight feathers. When
thc underwing lbld was reduced to a small tab
and thc attachment to the secondaries was
rcnovcd. the birds wcrc able to fly freely. Thc
tags wcrc lcft on fol two weeks, during which
timc they wcrc sti l l  able to fly frccly. One was
ll lowcd to fly atrout 12 km from the Ccntrc to its
home loft. a journey achicvcd with success. ancl
it was then tlecidecl to field-try thc tcchnique with
c.qrcts. Thc tngs wcre le[t on one of the pigcons
lor l()ng-tcrm obscrvation. ()vcr a period of a
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ycar, onc tag was lost. but there was no cvidcncc
of thc two tags or thc sinll le tag remaining aftcr
thc  loss  caus ing  any  prob lems to  thc  p igeon.

The 1985-86 Field Trial

Thc modificcl Pcarson tcchniquc was applied t<r
all four cgrct spccics irt Shortlanrl at the beginning
o l  thc  1985-86 t r reed ing  scason.  F i rc  s ta in less
stccl surgical wirc (2(r gaugc) was cut into
approxinatel) ' 20 nrm lcngths to produce the pins.
Nccdlc-nosccl pliers were used to plrclucc a knot
in  onc  cnd o f  the  w i re .  Howcvcr .  thc  f l cx ib i l i t y  o f
the wire madc it vcrv cliff icult to push throu!{h the
tag matcrial and patagium and lirst surgical
nccdlcs and linally a holc punch wcrc uscd to
puncture the pataglum.

'l 'he unkn()ttcd cncl ot thc wire was threadcd
through o i rc  o f  the  ho les  in  a  smal l ,  p las t i c  sh i r t
button (about 7-10 mm diaDreter). thcn pushcd
through the hole in the upper cntl oI t l]c tag nnd
the hole iD tlre patagium. Thc body of thc tall was
thcn lolclcd over the leading edge of the patagiurr
so that the protruding end o1 the steel pin passcd
through a holc in thc tag. about 8 mm from thc
lbld cdge. A sccond shirt button was thcn slippcd
ovcr thc wirc, ir knot was ticd in thc wirc to hold
the button and tag-fold closc to thc wing. alkrwing
a very smurll anlount of spacc to allow fi)r wing
growth, and excess wire clippcd off with sicle-
cutters.

This process proved cumbcrsomc and slow
because of the necessarily small lcngth of thc pin.
The slightcst cxccss pressure tended to bend thc
pin in the middle. It was impossiblc to rcmovc
excess wirc without lcaving a tiny sharp protubcr-
ance. Wilma Bardcn (pers. comm.) raiscd thc
question of whether a tltrcad matcrial could be
substitutcd for the steel, and David Maddock
(pers. comm.) recommcndcd thc usc of a ciouble
length of fine nylon lishing line as a substitutc.
using a surgical knot to tic off thc two cnds above
th'] top button. This modification proved
immecliately successful and was instituted for thc
rcst of the season.

Just ovcr 2(X) cgrcts wcrc taggcd cluring the
1985-il6 season, out of which approximatcly 40
birds werc taggcd using thc stainlcss stccl wire .
The system using Iishing l inc was uscd witl.r
sr.rcccss during thc l9ll(r87. I9ll7 88 and 1988 lJ9
brecc l ing  scasons  on  nrorc  tha  5(X)  cgre ts .
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i s  bch ind  thc  main  bo t lv  o f  rhc  rag  (F- ig .  ld ) .
A fine-borc holc punch'is thcn used to punch
a holc through the fold so that two holcs
whiclr can lrc alignecl arc prcducccl (Fig. l e).

(lodittg

A cattlc cartag ntarking pclt is uscd to coclc
b lack  numera ls  on to  thc  tag .  ( i tdc  number  I  i s
pu t  on  thc  t r luc  (Shor t lanc l )  pa tch .  rcprcscnt ing
thc corrputcr nunrbcr for Shortlanu, itno corrcs
ponding to thc locode rcgistcrcd \\, ith 1hc Austra-
l ian  B i rd  and Bat  Banc l ing  Schcnrcs .  T I ' rc  numbcr
9 (locodc 09). rcprcscntinlt the Scaham cokrny. is
coded on to  p ink  Scahant  pa tchcs .  ( i t l r tu r  and
lococlc numbcr rcprcscnt thc sitc oi t ltc colony.

( ) n  ( h c  l i r g  l r , ' . l r  r t s q l l  i r  t r L r m l ) r r  r ( . 1 ) t i . \ L n l i n !
thc scnson of opcration (3: l9il5-l l6 scason.
-5: l9ll7-88 season) is placccl towards thc titp. and
a numl )c r  rcprcscnt ing  thc  in t l i v i c lua l  b i rd  i s
addcd to  thc  lowcr  par t .  Thcrc  i s  adet lua tc  room
lirr a thrcc digit coclc (see Figs I to 5).

1'hc unicluc ictcnti lying nunrl.rcr l irr cach
ind iv idua l  i s  thus  nradc  up  w i lh  thc  cokrny
numbcr .  thc  scason nun lbcr  and the  inc l i v id tL i r l
nurn t rc r .  Cur ren t ly .  nun l t )c rs  a lc  bc ing  i l l l oca tcd
consccutivcly Irom selrson to scason. lor quick

The Refincd Technique

,_.' l 'hc ti l tt-s arc mude [r 'om cithcr Pcnnant Flag
( ' lo th  o r  l luorcsccnt  Banncr  C l lo th .  an  adcquat i
substitutc. obtainablc fro|lt pcnnant nrakirig or
canvlls l l l tns.

Tug Dc:;ign urul Constru< tiort

Thc  s tugcs  o l  cons t ruc t ion  arc  i l l us t ra ted  in
F i t u r c  l ( u - c ) .
(  l )  Thc  spcc ics  co lour  c lo th  i s  cu t  in to  rcc tang lcs

about 8(l [ i5 lnn] hy 75 mm nd thc rccti lnglcs
cut into two trapczoitl picccs (Fig. la). using
lu gr.ri l lotine. Each trapczoid piece is thcn
tri|nmcd witlt scissors to tfrc shapc shown
(F ig .  lb ) .  T t rc  co lonv  co lour  i s  s in i la r l y  cu t
to producc trapczoid picccs front a rectanglc
i r t rou t .15  nr i rx30  nm.  Thc  co lony  co lour  i s
tl lcn placcd ovcr thc specics colour and lixccl
wrth a copper staplc. f lattcncd with pliers
: , l l f r  : r l ) p l i . i r l i , r t  l , '  r ' l i n l i n i r l (  l r n )  f \ r , , j c ( l i r \ n s
( ) f  n )c ta l .  Thc  s tap le  p ro jcc t ions  po in t  ou t .
rwrLv  f rom thc  b i rd 's  body  (F ig .  1c) .

(2 )  Thc  tag  is  thcn  t r in r tncd  w i th  sharp  sc issors  to
producc  thc  shapc  shown and thc  a t t tchmcnt
flap is l irklctl over so that atrout 7r ol thc flap

dca

I rgurr  1 \ / r / ( r r . , /  t ( , in tLkt ion t ) l  putugnl  t tg. \  lo t  u\ t  o ry rs.
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i t lentif ication from licld otrservation. For cxamplc
any pink and ycllow tag with a rrumber betweelr
120 ancl l8l is a Scaham Cattle Egrct tagged in
l9lJ7-88 unti l thc cnd of Februaly. When 999 birds
have been tagged.  the  ind iv idua l  numbcrs  w i l l
rcvcrt to start with I again. needing thc othcr
codcs addcd to providc uniqucncss. This systenr
allows thc samc computer fi lc which was used ior
thc colour banding to bc uscd for data storirgc. A
variable designatcd "band codc" is uscd to distin-
guish whcther a bircl has been given an ABBBS
bantl only. colour bancls or patagirl tags.

Allachmcttt

Thc stages in thc attachment of thc tags arc
i l lus t ra tcd  in  F ig .  2  a -h .
( l )  An  ass is tan t  ho lds  thc  b i rc l  w i th  i t s  b rcas t

l l r t ing  thc  h i rnL l \ ' r .  cx tend ing  r )n ( .  w i l t t  t ( '
prescnt thc under part of thc patagium to thc
bandcr. A leathcr hole-punch is used to put
a small holc in the patagiun between thc
lead ing  edge o f  thc  w ing  and thc  tendon.
about two-thirds of the way towards the bcnd
of thc wing whcrc the underwing coverts
overlap thc sccondaries (Fig. 2a). This is most
casily achicvcd when the nestl ing is about 3 4
weeks old, bctbre the covcrts grow across thc
patag ium.  In  o lc le r  nes t l ings  and adu l ts  i t  i s
morc diff icult to find the tcndon because of
thc !!r()wth of thc covcrts.

(2 )  A  smal l  two-ho lcd  p las t i c  s l r i r t  bu t ton  (7  l0
mnl diameter) is thrcaclcd with fishing l ine
(4-5 kg breuking strain) to lcavc two frcc
cnds about 6(l-70 mm long. The two free ends
arc thcn threaded through the lrolc in the
attachmcnt lobe of the tng from the uppcr.
sidc. and through the hole in thc patagiunr
fnrm the undcrsicle of the wing (Fig. 2b).

(3) The frec cnds of f ishing l ine are put through
the holc in the main body of the tag from the
undersidc, the tag is folded ovcr thc leading
cclgc of the wing so that the main body of thc
tag l ics ovcr thc uppcr coverts and secon-
daries, and ;r second shirt button thrcaded
onto the l lshing l ine. onc flcc cnd through
cach hole (Figs 2c, 2d).

(4) Thc frcc ends of the l ine arc then tied using
a surgical knot. For nestl ings, these arc pullcd
sufficiently t ight to hold the tag l irmly in
placc, but lcaving lccway fi)r wing growth to
occur .
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Thc Surgical Krut

The free entls o[ thc l inc arc hcld togcther with
ouc lrand. surgical f i)rccgrs in thc othcr.
(1) The closcd bladcs of thc forccps arc placcd

between the two protruding lrcc cnds of thc
f i sh ing  l ine  (F ig .2e)  and wount l  to  p roduce
thrcc  loops  o f  l inc  a round thc  b lades  (F ig .  2 f ) .

(2) Thc forceps are opened to grasp thc othcr
frcc cnd (Fig. 2f). which is thcn pullcd
through the loop. and thc triplc knot so
forrned pulled firmly so that the button is hcld
down oDto thc tag surfacc (Fig. 29).

(3) The tirrceps are again placed bctwccn thc Ircc
ends, two loops arc folmcd, and thc forccps
used to grasp thc unlooped, free cnd (Fig.
2 h ) .

(,1) Tlie free cnd is pullcd through to form a
doublc knot and tightened.

(5) Thrcc more double knots arc lbrntcd in thc
sirme way and thcn tl 'rc surplus ends of f ishing
linc are cut off with sidc cuttcrs.

When the bander has practised and is fully
flucnt with the technique. i l  t i lg can bc attached
and the bird rclcascd within 3{ minutcs.

Obseryations on Tag Losses and Bird Mortality

Twice-daily chccks hirve been maintaincd on
185 taggcd Cattle Ilgrets at Scahanr over the four
scirsons in which tagging has becn carricd out.
The colony occupies a snall arca. with virtually
all ncsts able to be kept unclcr closc observation.
The follow-up fbr thc.100 egrcts proccsscd at
Shortland has been lcss rigorous becausc of thc
widc scatteri ig and dcnsity of the trecs. At Sca
ham, two birds tagged in thc first sczrson with thc
stainlcss steel techniquc lost one tag antl Onc ktst
both within a few clays. Subscqucntly, single tag
losscs have been recordcd fi)r three birds whilc
they wcre sti l l  in the colony. Four dcaths have
been rccorded, and two cases of a taggcd sibling
bcing attackcd when returncd to the ncst have
been obscrved. In onc of thcse cases, thc sibling
survivcd for nine subsequent days. [n the other,
the bird was ejectcd fron thc nest. wils rcscued
by thc staff of thc Ccntre. raised in captivity and
rclcascd.

At Shortland. one Cattlc Egret wzrs observed
to havc lost a tag on the 17th day aftcr proccssing.
Ovcr thc four seasons, l7 deaths have bccn
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Figurc -1. Llllie Etrct No. 20, Sho land S?ason 5.

recorded. Two ejections occurred in 1987 88 and
both thesc birds were rcscued, rehabil itated in
captivity and subsequently releascd.

Nonc of the deaths or ejections recordcd can
be directly attributed to the procass of tagging,
the circumstances being consistent with those
obscrvcd for non-tagged birds. Twelve of the
dc.lths occurred at Shortland during the 1986-87
scvcrc drought season, when many nests were
noted with young birds under stress, and several
dead untagged birds wcre being found each day
on the floor of thc colony. It is highly probable
that the drought was an important factor in the
mortality rate, as taggod birds did not seem to be
ovcr-represented in the number of dead birds
tbund.

M. Maddock:fechmq ues lor marKrng egrets

FigLEe 5. Intermediate Eqtet No. 42, Shortlan.l Season.l.

Observations on Success of Technique

fLtg Sighrings hetwecn Brecding Srd.\t)tts

The majority of all four species of egrets depart
thc Huntcr region for elsewhere at the cnd of the
brccding season, while a few overwinter. There
were consistcnt sightings of tagged Cattle Egrcts
during the threc wintcrs up to the beginning of
the l988 89 breeding season, trut sightings were
fcw for Litt le and Intermediate Egrets and nc)
Great Egrcts have treen located. Regular sight-
ings of Cattle Egrets in the area around thc breed-
ing colonies have allowed nonitoring of the
durabil ity and legibil i ty of tags ovcr time and their
effcct on the behaviour of the birds, while sight-
ings of birds elsewhere have cnablcd assessment
of the capacity of the tags to withstand long
flights.

One Shortland Cattle Egret was observed
throughout the winters of 1986 and l9fi7, and
another throughout 1987 and 1988. One Scaham
Cattle Egret was seen regularly from thc date of
tagging in February 1987, unti l April 1987 and
again trom August 1987 through to October 1989,
totall ing more than 250 sightings. Another Sea-
ham Cattle Egrct has been observed consistcntly
from July 1988 ro Octobcr 1989.

One 1985-86 Litt le Egret l ived around Short-
land for f ive months beforc bcing found shot inFigure 4. Crtl., Eyet No. 107, Seaham Season 4.
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In the 1988 lJ9 season. four of thc Cattle Egrcts
taggcd in the 1985 86 scason returned as thrcc-
year old birds. C)ne of thcsc had bcen tagged
using stainlcss steel wire for attachmcnt. E.ighteen
frorr thc 1986-87 tagging programme retumcd irs
two-year old birds, rcprcscnting 70 perceDt ol
those which had rcturnccl the previous season. Of
the 107 Cattlc Egrcts tagged in 1987 88, 20 bilcls
(19 perccnt) rcturncd in thc 198{]-i]9 scason. Of
this latter group. only one had lost Ono tag.

In thc 1988-89 scason. oni: taggcd first-ycar
Intermediate Egret was locatcd in the Shortland
colony, the l irst record o[ a rcturn of other than
a Cattle Egret to the breeding colony. Eightccn
Intcrmcdiatc Egrcts wcrc tagged in l9fl7-88.

Nesting Success of Tagged Birds

Observations ol nesting taggcd birds havc pro-
duced no cvidcncc tlrat birds taggcd by the
tcchniquc dcscribed in this paper are less success-
ful than untaggcd birds. Of six nests for which
outcomes are known in 1987 88, one ncst failcd,
three nests successfully f letlged two chicks and
two produccd two chicks. Results for 1988-89 had
not bcen complctcd at thc timc of writ ing, but of
six nests in which young were fledged, onc ncst
ha t l  one ch ick .  one had two,  th rcc  had th rce  and
one nes t ,  four  ch icks .

If the 1988 89 rcsults arc combincd with the
rcsults of the l ive successful nests in 1987-88. a
total of 28 chicks for 11 successful nests is
obtainccl. Thc rncan numbcr of chicks is 2.5
(S.D. :0 .5 ) .  Mcan brccd ing  succcss  numbcr  o f
chicks flcdged per successful nest from 138
successful nests at Shortland for two seztsons
(1982 t t3 ,  1984 85)  w i rs  2 .6  (S .D. : t ) .7 )
(Maddock 1986).

A furthcr ninc ncsts of taggccl birds, inclr.rcling
two pairs, had been located with young in the
1988-89 season, at the time of preparation of this
paper. The young were too small to be taken into
account in estimating breeding success.

Fostered and Reluhilitated Ilirds

From 1986-87 b 1987-88. a number of nest-
Iings ejected from nests by sibling aggrcssion havc
bccn rcscued, fostered in captivity unti l rehabil i-
tated, tagged and releascd. Aftcr rclcasc, thcy
havc tcndcd to rcl]1ain in thc vicinity of the
release point for up to severirl weeks. returning

Junc l9lJ6. wlri lc sightings were recordcd for three
Intcrmediate Egrcts (onc 1986-87 bird ancl one
l9fl7-88 bird) during carly spring 19tlt3.

Successlul long-distancc movcmcnts havc bccn
rccordcd for six tagged Cattle Egrcts and one
Litt le Egrct. A Litt lc Egret from Shortland,
recognizable by its bluc and orange tags, wits
locatcd at Curdic Vale. ncar Warrnambool in
Victoria. in NIay 19137, but no coding details wcrc
obtaincd by the obscrvcr and hencc the season of
tagging is not known. Clattlc Egrets taggcd at
Shortland in January 1986 wcrc recovered dcad
at Macksvil le, ncar Ci)ffs Harbour, in June (270
km nor th ) .  and s igh tcd  l i vc  a t  Ku lnura  (59  km
sor.rth) and at Huonvil le. Tasmania (l 200 km
south). Thc Tasmanian fl ight had been
. recr r r r rp l i shc t l  u  i th  in  two rnonthr .

A Cattlc Egrct tagged at Shortland in January
I9ll7 was sighted l ivc in the Lake Ellesmcrc
district. ncar Christchurch. Ncw Zcaland, in May
19117. April 1981ii. May 1988. and was subse-
qucntly found dead in the samc district in August
1988. Although no sightings of the bird were
rcported in the Hunter in the summer of 1987-88,
thcsc may represent each-way ' l 'asman 

Sea
crossings of 2 16t) km for each leg. Cattlc Egrcts
arc known to rcach New Zealand in autumn and
d isappcar  aga in  in  spr ing  (Heather  1978,  1982) .

A flrst-year Shortland Cattle Egrct tagged in
January 1988 was sightcd near Sale, Victoria, in
Octobcr 19118 and at the Seaham brccding colony
(32 km north of Shortland) in December 1981J.
1'hese sightings reprcscnt a southward movement
of 7,10 km, with a 770 km return fl iglrt.

Sightings During Breeding Seasons

Sightings ol taggcd birds at the brccding
colonics in cach of the three nesting scasons sincc
patagial tagging comml:nced in 1986-87 has
enabled assessment of the longevity of the tags,
thcir legibil i ty. their effect on breeding bchaviour
and trrecding success, i lnd thc survival rate of
tagged birds.

F()ur Cattle Egrets taggcd as ncstl ings in
January 1986 arc known to have returncd in thc
l9l3{r-87 brceding season. Thcsc four. as well as
two othcrs of thc samc cohort not rccordcd in
1986 []7. rcturned as two-year old birds in 1987-
Sil in company with 26 l irst-year birds taggcd in
the prcvious season.
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of  hang ing  over  the  w ing .  so  tha t  on ly  thc  unc lc r
sidc is visible. Under the l inal coding schcmc
adopted, thc tag nunrber can be read through the
back  o f  the  tag .

At  f i r s t .  the  address  and phonc numbcr  o f  thc
Hunter  Wct lands  Trus t  wcrc  p r in ted  on  thc  undcr
side of the tag. This obscurcd thc number fron
bcing rcatl through thc tag and also crcatcd intcr-
lcrcncc with reading the Durrbcrs on tl lc corrcct
s idc  a t  thc  longer  d is tances .

A similar problcm. although not so grcat. wits
cleatod whcn thc codc numbcrs wcrc put on thc
undersiclc in an attcmpt to facil i tate rcading
upward pointing tags. This intcrfcrcd with rcad-
ing thc tags from cither sidc. The bcst conditions
had nunrbcrs  codcd on  onc  s idc  on ly .

' l 'hc 
outcr sidc of thc ycllow Flag Ckrth lrnd

Banncr ' ( l k r t l r  i s  sub jcc t  to  scverc  fad ing .  ( i rk ru r
rctcntion is rcasonablc in thc tirst ycar. l)ut l)) '
two ycars thc Flag Cloth hacl facled to a dirty
khak i .  Yc l low a lso  adopts  a  g reen ish  huc  in  d i [ -
fuse  sun l igh t  among grccn  fo l iagc ,  and ovcr  t imc,
thc address on the back ol al tag also tcnds to
impar t  a  g reen ish  co lour .  B luc .  p ink  and rcd  havc
rctaincd good colour over thrce ycars.

Thc black numbers havc also bccn found to bc
variably faded but sti l l  lcaclablc aftcr three years.
The nlaker of thc cuttlc car tag markcr pcns warns
aga ins t  fad ing  i f  inadequate  ink  i s  uscd .

DISCUSSION

Tlrc cgrets start to dispcrsc from the colonics
soon aftcr l lcdging. For rnost of thc Cattle Egrets
in  thc  two co lon ics  th is  invo lves  a  movcmont
towards Victoria, Tasmania and Ncw Zealand,
whcrc resightings arc depentlent on the numbcr
of observers available at wintcring sites. Only six
birds havc been locatccl outside of thc Hunter
region since wing tagging commenced but
frequent sightings and rcsightings havc been
made locally during thc brceding season and of
resident birds staying over wintcr. Tltc rcturn of
70 perccnt of two-year old birds to thc brccding
colony is rcgardcd as very satisfactory.

That there is only one record each tirr Great
and Litt lc Egrets is not surprising. as lcss than 20
for each spccies wcrc proccssed over two scasons
(19it5-86. 19lt6 l l7) and none wcrc done in 1987
lJ8. (ircat Egrcts ncst at the top ol tall mclaleucas

cach ilay Ior foocl. cnabling closc obscrvation of
tltcir rcaction to the tags. BehavioLrr followed thc
samc pattern as that lbr tagged ncstl ings kcpt
unc lc r  obscrva t ion  in  thc  cobn ics .  A  lcw p icked
at thc tals for an hour or so after attachmcnt but
othcrs ienorcd thcm. All ult i lnately acccptcd
thcm and incluclccl thcm in the feathcr-prccning
rout i r tc .

EJlcct o.f 
' lugs 

on Flight

Therc is no cvidcncc for cithcr fostcrecl birds
or ncstl ir)gs in thc colony that thc tags impedcd
lcarning to fly; thc trirJs carried out thc nornal
practicc winc-flapping as thcy developed. thcn
flcw short distances of a icw nctres, beforc
cx tcnd ing  the i r  rangc  to  locar t ions  up  to  a
kilonrctrc lway. Bircls obscrvccl in thc field on a
regu lar  bas is  ovcr  w in tc r  and a t  the  cok)ny  dur ing
thc trrccding scason were nble to l ly frcely. evcn
thosc which had lost onc ti lg.

Lo.ss oJ Tugs

Onc fostcrl:d bird lost a tag beforc rclcitsc.
Exanr ina t ion  in  thc  hand revca lcd  a  smal l  tear  in
thc lcading cdgc of the patagium where thc tag
had treen attachcd. The tag hacl been apparently
caught in an obstruction and pulled away from
the patagium. The bircl behavecl nornally and
flew without impcdimcnt. Fledglings in the
colonics, both tagged and untagged, often
scramblc through branches using legs, wings and
bcak for assistancc. and this probably accounts
li)r the tag losscs in the wild birds. A single tag
crcatcs observation protrlems as thc side carrying
thc tag must facc the obserucr before it can be
seen.

lleadirrg Tags in the Fiekl

Under optimum conditions (bird fully side on,
l i t t le  w ind  and good l igh t ) ,  tags  can bc  eas i l y  seen
from about 300 rn and the coding read up to 15
m d is tancc  us ing  thc  naked eyc .  Us ing  l0x5 t )
binoculars, the coding can be read from 80-90 m,
and using a tclcscopc with 15x45 zoom lens fron.r
about 3(X) m. The telcscope also enables tag
nur thers  lo  l ) (  rc i ld  i l t  l tho l l l  I { ) l l tn  L } r  so ,  \ . \en  in
vcry peor l iglrt. such as closc to dusk.

A problcrn in rcading the tags in the l icld is
causecl by the lack of a second att.rchment point,
caus ing  f lu t te r ing  in  s t rong w ind .  Undcr .cc r ta in
contlit ions a tag nay also point upwiuds, inste.td
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and provides thc requircd information cffectively.
and the numbcr of taggcd birds returDing to the
colonics has enablcd cffectivc brceding biology
studies to bc conductcd. To process nlorc birds
without additional cokrny distr.rrbance would
requirc a system using a simple, dircct applicator
and suitably dcsignetl tags. such as those uscd for
car tagglng cattlc.

An important leaturc of thc system is tltat
valuablc information can be obtaincd from non-
expert obscNcrs who do not havc to bc ablc to
identify thc diffcrcnt spccies in the neld. Report-
ing of the two colours cnablcs spccics and krcation
of  band ing  s i te  to  be  ident i f i cd .  I1 .  in  ac ld i t ion ,
thc  scason nun lbcr  on ly  i s  s igh tcc l .  thc  agc  o f  the
b i rd  can a lso  bc  dc tc rmincd.
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Egrcts have nested each season. IIowevcr, l l6
Intermcdiate Egrcts wcrc taggcd over three
scilsons. but few sightings have been rccorded. A
first-ycar bird in brecding colour and plunes was
sccn in Hexham swamp during thc 191i7 88
scason bL l t  was  no t  seen in  thc  b reed ing  co lony ,
and anothcr first-ycar bird in full plunagc was
observcd in thc colony arca in the l9lJu-{J9
season.  bu t  no  ncs t  was  found.

Thc reason for the discrcpanc)' between tl lc
ratc of sighting Cattlc and Intermcdiatc Egrots is
someth ing  o f  a  mystery  as  yc t .  Onc poss ib le
cxplanati()n is that thcre is a major diffcrcncc
bctwccn brccding season ntovcmcnts. Cattlc
Egrets lravc a wcll cstablished route down thc
eastcro seaborrd. whcrc Project Egret Watch has
about l(X) rcgistered obscrvcrs and chanccs of a
markcd b i rd  bc ing  s igh ted  are  re la t i ve ly  h igh .  l f
Intcrmcdiatc Egrcts takc a ditterent route where
possiblc observers are few. thc chilnccs of a sight-
ing arc rclatively more rerrotc- Hancock lnd
Kush lan  (1984)  ind ica ted  tha t  l i t t le  i s  known o f
thc i r  novcmcnts .  Thesc  cgrc ts  havc  bccn ra rc ly
sccn in  Tasmi tn ia ,  w i th  sornc  ind ica t ion  o f  w in tc r
migra t ion  to  Papua Ncw Guinca.  Howcvcr ,  th is
docs not cxplain thc paucity of return of birds to
thc brccding colony, which may bc rclatcd to agc
at l irst brcsding. I 'hat the two first-ycar birds
sightcd had breeding plumagc suggcsts that l ikc
Cattle Egrets. Intcrmcdiatcs arc capable of
breeciing as first-year birds. As the number of
Intcrmcdiate Egrets processcd incrcascs and thc
observer network extcndcd to other areas, it is
hopcd that further recovcrics wil l bc otrtaincd. A
rcport on thesc rccovcrics wil l bc prepared whcn
sufficicnt data have been collected.

Bancling scssions in Projcct Egrct Watch have
bccn dcliberately restricted to about thrcc hours
in latc aftcrnoon in order to minimize colony dis-
turbancc and cxposurc of eggs and chicks to hot
sumnlc r  sun ,  and the  number  o f  sess ions  has  bccn
linrited to minimizc frcqucncy of disturbancc.
Usually two bandcrs opcratc, with a team of
hclpcrs to catch and fcrry chicks from and to
thc  nes t ,  and the  max imum number  o f  b i rds  p ro-
ccsscd in any session has bccn 40. Urdcr thesc
restricti()ns. thc number of birds that can bc pro-
ccsscd usinS thc technique is thus somewhat
limitcd. Howcvcr, thc system has proved succcss-
ful in applying a tag which lasts at least three years


