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Little Tern Breeding Colony on Artificial Site at

Port Botany, New South Wales

DARIEL LARKINS

In 1979 | became aware of a colony of Lit l le Tern Sletna a/btfrons breeding on the
part ly developed art i f ic ial si te at Port Botany. New South Wales. The colony was studied
n 1980-81, 1981-82 and 1982-83 to determine breeding success. to col lect data relat ing
to the art i l ic ial si te. and to identi fy factors lhat threatened the colony. Runners were
banded ' t o  de te rm ine  b reed ing  success .  and  t o  i den t i f y  L i t l l e  Te rns  o r i g i na t i ng  f r om the
colony which may be retrapped or col lected in the future at any locatron.

Morr is  (  1979)  summar iscc l  da ta  on  thc  b rccd-
ing  s t i l tus  o f  L i t t l c  Tcrns  i l t  New South  Wales
up lo  1978.  Th is  sunmary  showed tha t  f rom
l94 l  thc  Botanv  Bav .  L i t t l c  Tern  co lon ies  su lTer -
cd  con l inucd d is tu rbance and a  dec l ine  in  the
nunrbcr  o f  ncs t ing  pa i rs  f rom 50 in  l94 l -43  to
two in  l97 l i -79 .  In  tha t  b reed ing  scason Cook 's
I i i vc r  cn t rance $as  thc  on ly  su i tab le  b recd ing
sitc recorclcd in thc ba1.. sporadic nesting having
occurrcd sincc 196-1 on artif icial sitcs providcd
bv  l i l l  on  thc  cdgcs  o f  the  N-S runway ex ten-
s ion  o l  S ,vc lncv  K ings ford  Smi th  A i rpor t .

History ()f Port Botany

(  up t i i i n  Watk in  Te  nch,  a r r i v ing  w i th  the  F i rs t
F lcc t  on  l8  Jar ruury .  178{ i ,  dcscr ibed Botany
Bay as  ' .  vc ry  opcn,  and grca t ly  exposed to
10 thc  fu fv  o f  thc  S .E.  w inds .  wh ich ,  when thcy
b lou .  causc  a  hca ly  and dangerous  swe l l . '
(Tcnch 1789) .  Botany  Bay  bc ing  too  sha l low
at  t l rc  cn t rancc  1o  a l low anchoragc  in  thc  t lecpcr
,tnd Ic\s cxposc(l S.\\/. arnr. \\as not usc(l as a

port for ovsr 150 ycars. In 1955 thc rcfincry
projcct at Kurncll meant the construction of
a jetty and the dredging of a turning basin and
approach channcl for oil tankcrs.

In  l96 l  thc  Mar i t ime Serv ices  Board  (M.S.B. )
o f  N.S.W.  assumcd rcspons ib i l i t y  fo l  Bo tany
Bay and began 18  years  o f  rcscarch ,  d redg ing
and reclamation to construct Stage 1 of Port
Botany .  Th is  complex  is  s i t cd  on  thc  N.E.  shorc
of Botany Bay abutting Yarra Bav. Thc total
a rea  lcc lu imur l  i :  2 t '0  i ra  o l  !  h ic l i  40  ha  ha '
bccn landscapcd as parkland.

A V-shaped cn t rancc  c l ]anne l  about  1700m
long was drcdged, from 600 m inshore to thc
natura l  con tour  a t  21 .3m ou ls ide  thc  Heads.
This directcd rnosl $,aves to the nofi lt sidc of
thc  Bay  and on to  an  arn toured cmbankmcnt
protecti|rg thc Port site from thc force of lhc
wavcs .  Th i r tecn  mi l l ion  cub ic  mct res  o f  sand
were removed in the tlrcdging program and
t rans fc r red  to  thc  rcc lamat ion  ared .

Thc  Bu lk  L iqu ids  Ber th  was opcncd on  23
Apr i l ,  I979 ,  anc l  thc  conta incr  complcx  a t
Brothersolt Dock rvas contmissionecl on l0 Dcc-
embcr ,  1979 (Anon 1979) .

't lland\ uftL! \.arc pnridd h) !tt Australion Itird-
t,at lint! S.lunt!. l)it'iti()n t)l /ittlilc antl Rcnsetan(l:
R ( n  ( f t  h .  (  S I R O .
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History of Litt le Tcrns at Port Botany

In  Novcmbcr  1979 a  workcr  on  thc  C lon ta iner
Tcrmina ls  Aus t ra l ia  s i tc  a t  Bro therson Dock
rcportcd Litt lc Tcrns nesting on an arca of s-and
in  thc  ccn t rc  o f  thc  cor ts t ruc t ion  s i tc .  Work  was
u|rdcrrvay Qn a tlrainage trench directcd towards
thc  ncs t ing  arca .  l  l t c  N.S.W.  Nat iona l  Parks
anL l  Wi l t l l i l c  Scr \ i cc  (N.P.W.S. )  approached
thc  M.S. ts .  a r ! l  thc  co l ts l ruc t ion  cont rac to t  was
cor rsu l tcc l .  I t  \ \as  agrecd to  rcar rangc  thc  wor l (
p rogr iLn l  so  tha t  lhc  t l cs t i t rg  L i t t l c  fc lns  wou l r l
no l  bc  d i \ lu rbcd  (C i lasco t t  1979) .

N.P. \ \ ' .S .  p rov idc t l  u  s imp lc  lence fo r  thc  s i tc
and no l i ccs  rcad ing 'L i t t le  Tern  Nest ing  Area
' fh is  

i s  un  cndangercc l  spcc ies .  P lcasc  kcep c lear , '
i r c tc  t i xcd  to  thc  i c r ' rcc .  M.S.B.  cmployees  anc l
cons t Iuc l ion  \ \ 'o rkc rs  cxprcsscd t l ] c i t  in te res t
and uardcncd thc  co lony .  A  survey  by  N P W.S
rcpor lcd  20  brccc l ing  pa i rs  p ro t luc ing  l2  runners
f fom Nh ich  s ix  ch icks  f ledgcc l .  T rvo  runncrs
ucrc  bandcd.

At  thc  cnd o f  thc  1979- l i0  b rced ing  scasot ]
thc  Nc\ \  South  \ \ 'a lcs  F ic ld  Orn i tho log is ts  (  lub
(N.S. \ \ ' .F .O. ( . )  wro tc  to  the  M.S.B.  acknow-
lc i lg ing  thc  par t  the  Board  had p layed in  g iv ing
tcmporury  sanc tuary  to  thc  b rccd ing  b i rds  a t
Port Botany. Thc ( lub askcd tl lat whcre ftossible'shc i l  s t rcwn beachcs  an t l  s im i la r  unc levc lopec l
l i l l .  bc  kcp t  I l cc  o f  hc tbage whe re  N.P.W.S.
th i r rks  thcrc  i s  a  poss ib i l i t , v  o f  such s i tes  serv ing
a s  b l c c c l i n g  a l c a s . ' ( N . S . W . F . O . C l .  i n  l i t t . )

On 20 J unc. I 980. thc S),dncy Morning Heralcl
rcpo f tcd  tha t  thc  So i l  (bnscrva t ion  Scrv ice
(S. ( .S . )  thought  g rass  p lan t ing  wou ld  cont ro l
thc  p rob lcnr  o f  sanr l  b lowing  f rom the  ar t i t i c ia l
Pof t  s i t c  Ia l l cc tec l  by  Tench s  no tor ious  S.E.
u inc l l .  Th is  had bccn a  \ourcc  o f  p ropcr ty  dam-
ugc io local rcsit lcnls and intlustrial workers.
' I  

h e  N . S . W . t r . O . (  .  ( i n  l i t t . )  i m m e c l i a t c l y  a s k e d
thc  N.P.W.S.  to  confc r  w i lh  lhc  S . ( .S .  and thc
M.S.B. ' \ \ , i i h  thc  ob jcc t  o f  psrsuad ing  them to
co-opcra tc  rv i th  you in  se lcc t ing  a  su i tab lc  shc l l
strcwn arca to bc kcpt free of artif icial or
na tura l  g rass  gro \ \ ' th '  Io  a l low L i t t l c  Terns  an
oppor tun i ty  to  ncs t  succc \s fL r l l y  thc  lo l low ing
\c  l l \o11.

' f h is  
rcqucs t  l c ( l  1o

o f  t h c  M . S . l l . .
N . S . \ \ ' . 1 : . O . ( .  o n  l 8
ir as tlccii lctl that thc

a nrceting bct\\,een oll icers
S . ( . S . .  N . P . W . S .  a n d
Scptcnrbcr  1980.  when i t
L i t t l c  Tcrn  nes t ing  area
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known as  s i te  B ,  then thc  major  s i te ,  wou ld
remain  ungrassc t l  dur ing  thc  1980-81 brced ing
scason. Oliccrs from thc S.C.S. thought it
would bc possiblc to lcavc patches of shell and
g r i l  u n v c g c t a t c , l  i n  l u t u r (  y c a r i  $ i l h u u l  u l l c c t i n g
ih .  \ , \ c ru l l  resu l t r  u l  .anr l  t i r i l t  L ( 'n t ro l  hy  g ru \ i -

lng .

A s rouD o f  N.S.W.F.O. ( .  mcmbcrs  was l l len
orcan- isec l  to  mon i to r  the  co lony  in  l98G8l .
E iphas is  was p laccc l  on  t l l c  need fo r  co l l cc t ing
data  rc la t ins  t ;  thc  b recd ing  succcs \  o f  L i t l l e
Terns  ncs t ing  on  ar t i f i c ia l  s i tes .  Thc  M.S B.
r u r c  t l l i .  e , r o u D  n e r m i . r i ( ' n  t r r  c n t ( r  l h e  P ( ' r t
l i r . .  A t  r h "  h c g i n n i n g  o l  l h c  n u \ l  t u o  h r e c t l i n g
season\  th is  g roup aga in  recc ived permiss ion  to
cn tc r  thc  Po i t  s i t c  to  s tudy  thc  b rccd ing  b i r t l s .

A t t )  ( ;  t ) l  L i r l?

W A T E F S  O F  s O T A N Y  B A Y
--.-\.

:,.x
C O N T A ] N F N  T E R M  N A ! S  L T D ,

F

0-_______30 .

Figurc I  Lo.rr |n, ,  4 n( l t ins r i t ( l' I  
tnt  t | i t l i t l  l 'o t t  l l ( ' tqn\ ' ,



D. Larkins: Breeding Lit t le Terns at Port Botany

.  Dn)thtr r . )n D\k in h)  l t r tanI  t tutx ' in{  sont l t ,  area:  crhnist t t  by L i  l? 7 ' t rn\ .

3

Ph() t ( )  court ( j \ \  l \ ' lar i l imc Scrr ice\  l loard () f  N.S. \ \ .

. . . . .  * l ' , . .

BreediDg Sitcs

In  1979-80 s ix  b rccd ing  arcas  wcrc  occup ied .- fhesc  
rvc rc  dcs ignarc ( l  A  ro  F  (F ig .  I ) .  S i te  A

$ 'as  thc  n ]a lo r  ncs t ing  area  tha t  year .  11  was
f la t ,  un \cgeta ted  cxccpt  fo r  occas iona l  low tu f ts
ol Scarockct Cukile ed?ntula, and did not bordcr
Botanv  Bay .  A f tc r  s i t c  A  was deve lopcd fo r  por t
fac i l i t i c \  a1  thc  cnd o f  thc  t979-80 brc€d ing
scason.  s i te  l l  and  ncw, - i t c  G were  thc  majo i
ncs t ing  areas .

S i tc  B  bordcrcd  thc  bay  and rvas  o f  cons ider -
ablc arca rvith high artit icial dunes ringing an
! ' x tcns ivc  bas in  o f  shc l l y  anc l ,  in  par t .  s tony  sand
tha t  sc rvcd  as  the  main  ncs t ing  arca  in  1980-81.
Runncrs  shc l tc rcd  in  g rass  on  a  h igh  dunc  away
l rom thc  $a tc r .  Whcn an  indus t r ia l  lo t  ad jacen i
to  th 's  dune was dcve loped dur ing  thc  l98 l -g2
\cas( )n ,n ( ' i sc  d iJ tu rbancc  occured,  and sand was
addcd to  thc  c lunc  f rom thc  indus t r ia l  lo t .  In
tha l  \ cason ncs t  s i tes  wcrc  \c lcc ted  on  thc  dunes

aiong thc beach, u'hich was not the casc thc
previous season. This gavc brootl ing birds a view
of  thc  water .  In  th is  pos i l ion  thcy  werc  cxposcd
to distLlrbancc by pcople from the bcach, and
probably to prcclation by rats nesting at thc cdgc
of  the  bcach dune jus t  abovc  rhc  h igh  t i t le  mark .
ln  1982-8- l  th is  s i tc ,  hav ing  bcen sccded,  was
ovcrgrown by Marram Grttss Ammoplti la
arenurio atl Hairy Spinifcx Spinilc.r hirsutus.
ln  sonrc  p laces  gu l l y  e ros ion  by  S. l i .  w ind  had
cxposed a  hard  sur facc  tha t  wa5 unsu i tab le  fo r
nes t  s i t cs .  Thc  c i rc l ing  t lunes  hac l  been s l igh t ly
rcducc t l  in  hc igh t  by  the  w ind  rcmov ing  sand.
No ncsts wcrc recordcd olt this sitc that scason.

S i tc  ( ' ,  cas t  o f  B .  was  loca tcd  br twcen 1wo
indus t r ia l  dcvc lopmcnts .  fhc  ncs t ing  arca  here
was rcstricted by grass anr,l wccd growth and by
wat t l c  speo ics ,  a l l  o f  wh ich  prov ided r iu i tab le
she l tc r  fo r  tunncrs .  Th is  s i te  had no  v icw o f
thc  water :  i t  was  f la t  anc l  shc l te rcd  by  thc  h igh
armoured wa l l .
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S i tcs  I ) .  E  and F  lay  be tween s i tc  A  and
Bumboruh Road.  By  1980-81,  E  and F  had bcen
aspha l ted .  S i tc  D,  a l though vcry  ex tcns ive ,  had
no burdcr rvith Botany Bay ancl was not colo-
n iscd  to  any  cx tcn t .  Vcgeta t ion  and a  gcncra l l y
r0ugh sur facc  madc i t  unsu i tab le  fo r  nes t ing  on
a largc sca)e. It was considered sitcs Il and G
wrrc  a lso  prc le r rcd  to  s i tc  D bccause they  were
c losg t  lo  lnc  \a tc r .

A  fu r ther  a rea  nor th  o f  the  Por t  dcvc lopment ,
wh ich  ad jo incd  an  ar t inc ia l  beach,  was dcs ig -
na lcd  G.  Th is  a rca .  dubbcd ' l ' he  Grecn H i l l '
by  thc  survc"v  team,  $a \  iden t i f ied  by  S. ( i .S .  as
Lot  40 .  Par t  o f  th is  a rea  was s tab i l i sed  w i th
Ha i ry  Sp in i fcx  and Mar ram Grass ,  the  ba lance
bc ing  a  h igh  s tockp i l c  o f  sand wh ich  madc up  a
clunc. I ' lr is stockpilc was not part of thc S.C.S.
vcgctaiion plogran. Instcad it had been sprayed
rvith (urasol R, a tcmporary surface stabil iser,
on  25  August ,  l9 l i0  and 2 l  October ,  1980 to
fo lm a  c rus ty  sk in .  A  vegetab le  dye ,  (o lany l
Grccn. *.us addcil to sho\," thc arca had been
stabil isctl and to discourage trafl ic by peoplc
anc l  vch ic lcs  (S . ( ' .S .  in  l i t t . ) .  As  th is  sk in  b roke
(lown, arcas of cxposcil sand lvcre available as
Ilcst sitcs. An inlet from Botany Bay separated
t l r i \ . i t (  f r ( ,m Bro thcr r t ' r t  Dr re  k .

By  1982-8-1  a l l  s i t cs ,  rv i th  thc  cxccpt ion  o f
s i tc  C.  had bccn c le rebpcd or  s tab i l i scd  by  p lan t -
ings  o l  Mar ran l  ( i rass .  Ha i rv  Sp in i fcx  and cerea l
c rops .  and there  \ \as  somc \ \ , ced  growth .  S i tc  G
uas su i tab le  fo r  nes t ing  bccause the  sur face
compount l  had brokcr r  down to  a  la rge  ex ten t ,
cxposirrg a considcrablc arca of sand of varying
she l l  con tcn t  tha t  was  taken up  fo r  nes t ing  s i tes .
l {unners  she l te red  in  the  p lan t ings  o f  Mar ram
( i rass  bc t$ccn thc  b rccd ing  area  and t l ' re  ad-
jo in  ing  road (F ig .  2 ) .

-Ihc 
brcccling arcas consisted of clredgecl sand.

Th is  matc r ia l  con ta inc i l  \ toncs  as  $ 'c l l  as  she l l
and shc l l  g r i t  bu t  nonc  o f  these was even lv  d is -
t r ibu tcc l  uvcr  thc  \ i tes .  Onc nes t  was  loca ted
in purc sancl. thc arca of which variecl front day
to  day  accord ing  10  thc  d i rec t ion  and fo rce  o f
thc  w in i l .

- Ihc  
s i tcs  \ \ ' c rc  p ro tcc ted  to  a  vary ing  ex ten t

bcc lusc  o f  thc  loca t ion  $ ' i th in  thc  Po l t  complex .
S i tcs  B  and C i ,  rv i th  acccss  to  thc  beach.  were
in t rudc( l  upon by  pcop lc  wa lk i l ' rg  to  the  $ ,a tc r  to
hsh and bv  ch i l c l rcn  rvandcr ing  f rom fami ly
par t i cs  r r | i r i r rg  a t  l l ' t c  hcuch bv  boat .  S i te  B  was
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FiSr l rc 2.  , " ra i l f  t ) l  Si t ( '  C,  tno k! !  s i t t \  n() t  l \atu l .
Nest  l i ! ( \  ar(  t luna at  opcn c i ruh' r .

most vulncrable to this and was also occasion-
a l l y  uscd  fo r  t ra i l  b ikc  r i t l i ng .  Onc bandcd runner
rvas found dead in a trail bikc track. Site G was
encloscd by a S.C.S. fcncc of wooden posts aud
s tee l  d roppers  w i th  dog proo f  w i rs .  In  l98 l -82
th is  fence was down in  somc sco t ions  a l low ing
ch i ld rcn ,  joggers  and the i r  dogs  to  en tc r .  A t  thc
beginnirrg of lc)82-8-1 the fcncc was repairetl by
S.C.S.  and s igns  uscd to  p ro tcc t  thc  co lony  in
1979-80 wcrc  rc -c rcc tcd  by  N.P.W.S.  a t  th is
fcncc .  Thcrc  was no  cv idcncc  o f  vanc la l i sm on
thc  s  i t c  tha t  scason.

Methods
)lrfv(,)

Thc  survcy  t l f  thc  b recd ing  s i l cs  bcgan about
nr id -October  to  c le tc rminc  thc  a r r i va l  da te  o f
L i t t l c  Tcrns  in  b rccd ing  p lumagc.  Because o f
very  ho t  cond i t ions ,  obscrva t ions  wcrc  usua l ly
madc f rom 07:00  hours  day l igh t  sav ing  t imc
and cont inued fo r  about  four  hour .  occas iona l l y
longcr .  V is i ts  wcrc  madc a l  wcek lv  in tc rva ls .
Whi lc  ha tch ing  was a t  i t s  peak .  i t  wou ld  have
bccn ad l i sab le  to  bc  on  thc  s i te  a t  ha tch ing
datc ,  o r  the  nex t  day ,  to  asscss  thc  ha tch ing
ra te .  A f tc r  th is  t imc ch icks  moved to  ad jacent
vegeta l ion  fo r  cover .  Persona l  c i rcumstances
nra( lc  th is  poss ib le  on ly  in  1982-8 .1  whcn a t  leas t
one observer  was ab lc  to  a t tenc l  up  to  four  t imes
a wcck  wh i lc  ch icks  were  ha tch ing .  Th is  a l lowct l
a  h ighsr  p ropor t ion  o f  ch icks  to  be  ioca tcd  and
bandec l  be forc  thcy  rcachcd thc  shc l tc r  o f  the
Marranr  ( i rass  than was poss ib lc  p rcv ious ly .



March .  1984 D .  L a t k ' n s :  B r e e d i n g  L t t t l e

.  l h c r c  r r c r e  n ( ' r m . r l l y  l \ \ u  u r  t h r c c  p c u p l c  i n
l l t {  "b ' ( r t tng  tc i . rn r .  Thc  numhcr  r r l  v i . i t r  to  thc
s i l c s  w c r c  l 7  ( l 9 l t 0 - 8 t ) :  l 8  ( 1 9 8 t - 8 2 )  a n r l  2 - j
( leti2-8..1).

The ncs ts  were  loca tcd  by  watch ing  the  be-
haviour of adult bircls fr.on thc edg"e of the
brccd ing  s i tc .  Thc  ncs ts  wcrc  thcn  mi i rked  w i th
a  s takc  p laccd  th rcc  mct rcs  f rom the  nes t  in  l ine
wi th  a  mastc r  s takc  on  a  po in t  tha t  cou ld  be
sccn f rom any  par t  o f  thc  s i te .  C)n  jomc s i te5
pfomincnt  fca turcs  in  thc  indus t r ia l  landscapc
$crc  uscc l  ins tca t l  o f  a  mastc r  s takc .  S takes  were
nunrbcrcd ,  a l lo rv ing  qu ick  chcck ing  anc l  rccord-
ing  o l  ncs t  con tcn t .

Bccuusc  o f  thc  vcry  la rge  arca  o f  t l t c  s i t cs
car lv  in  thc  survcy- .  gardcn s takes  uerc  uscd in
thc  f i rs t  vcar  as  thcsc  cou l t l  be  loca ted  w i thout
un t luc  c lc lay .  Th is  rcduccr l  thc  umc ooservcrs
spcnt  on  thc  s i tcs  dur ing  wh ich  nes t ing  b i rds
$ 'c rc  d is tu rbcd .  Thcsc  s takes  werc  rcmovct l  f rom
s i tc  l l  by  an  unknown pcrso l t  a t  the  end o f  thc
l9ll0-81 scason. To rcclucc thc appqal of stakcs
lo  p i l f c rc rs .  ha l l  gardcn s iakcs  wcrc  usc i l  in  thc
ncx t  ycar .  Whi le  thc  s takcs  a t  s i te  B  rcmaincd
undisturbcd that )icar. stakcs wcrc taken fron.t
G s i t  c .

ln  l9 t i2 -8 .1  V ic  T l l c r  dev iscd  a  mcthod o f
loca t ing  ncs ts  by  us ing  a  sc t  o f  scmi -c i rcu la r
sca lcs  f rom wh ich  obscrvcrs  cou ld  read bcar . ings
of rrcst sitcs. Thcsc inclicators u,crc attachccl io
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pcrmancnt  foo t ings ,  and cou ld  bc  fo ldcd  fo r
rcmova l  a t  thc  cnc l  o l  cach survev .

Thc  tcchn iquc  dcvc lopec l  by  V ic  Ty le r  a l lowcd
h im to  survcy  and n tap  s i te  G (F ig .  2 ) .  He
ca lcu la ted  i t s  a rea  to  be  s ix  hec tarcs ,  o f  wh ich
thc  dunc  madc up  a  la rge  par t .  He measurcd
the  summi t  o f  thc  dune as  be ing  l . j .  I  m abovc
h igh  watc r  levc l  on  I  January  198. i .

It was not practical to mcasure thc arca of
thc  o ther  nes t ing  s i tcs  bu t  i t  was  cs t imatcd  tha t
the  areas  o f  s i t cs  B  and D wcrc  l6  ha  each.

As  thc  ncs t ing  ra te  o f  the  tc rns  ou ts t r ipped
thc  deve lopment  o f  thc  ' te rn  ind ica tor  sca lcs ' .
dowelling stakes of sandy colour ancl about 0.3 n')
long  wcrc  uscd to  n rark  thc  ncs ts .  Th is  p rovcd
sat is fac to ry  fo r  thc  compara t ivc lv  smal l  s i t c  G,
anc l  a l though two s takes  wcre  mi is ing  a t  the
encl of the survey, it was considcrcd that thcse
had fallen and bccn covcrctl by wind blown sand
la thcr  than rcmoved.

ln  assess ing  f l cdg l ing  numbcrs ,  thc  max imum
numbcr of bilcls in vicu,at onc tinr! ' was record-
cd. Thc plumage of birds recortled as flcdglings
inc luded the  uppcr  back  and c rcwn mot t l cd
ashy-brown,  w i th  a  s l igh t ly  darker  b rown band
extend ing  f rom the  eye  around thc  naps  and
outer  ta i l  f ca thcrs  shor tc r  than fo r  adu l ts .

Thc rcsults \\"erc tabulate(l u' ith comntcnts
a f te r  each v is i t  to  thc  s i tcs :  thcsq  arc  p rc , i cn tcc i
in 

' l 'ablcs 
I ancl 2.

TABLE I
Summary of rcsul ls of ncsl ing of Lit t lc Tcrns at port l)otany 1980-1983

I t r t u r l i n g . c . r s , r r r980-81 r 9 8 r - 8 2 r982-83

N umber 0 l  c lutchcs
( lu lch s ize:  I

2
l
5

Vlcan clutch size
Numbcr of e88s
Number  o f  r unnc rs
Hltching succcss rate
\ umber o[ infert i le eggs
Numbor of l ledgl ings
Ilcdging success rate
l lunners pcr clutch
l : l cdg l i ng \  pc r  c l u t ch

2. r0+.55 2.40+.65

29
1

l l

I
2.46 f .58:'

'74

30
11qo
8

t 2
l0Ilo

L 0
0 .4  |

64
l0
36qo
3
1
3o,to
0.75
0.025

28
199o
5
I
4qo
1 .2
0.040

25
2

1 1
1 2

4\)
4

2fl
8

*Fire egg c lutch disrcgarded.
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TABLE 2
Results of survey of Lit t le Tern colonies at Port Botany 1980-1983

Corel la 8 (1)

Total
N E R F

Site G
E R F

Site D
N E R F N

site B site c
D a t o N E R F N E R F

) t L

3 8
to 24
4  1 1  2
3 8 5
1 7 5
6 1 2 9 2

4 2
4 1 2
I

, , 7

4 9
8 2 2
3 6
4 6 6
1 3 7
t 2 l

4 8 1
6 1 2  l l

1
I

6  1 5
3 E l
3 6
2 6 8
2 3 4
4 8 2
|  2 6

I
3 6

1

7
I

2
l'l
4
3
I
4

24 63  22  l l 5 3

23  48  15

29 ?4 30 12

I
I

40 84 30 I

25 57 28

l 3
1 3

4
8

t 6 2 5
t t 2
8 3
7 4  l
9 ' t 2 2

I  1 1  I
I

3 6
6  1 6

4 6 6
1 3 6
t z l
t 2 2

t980-81
3 . 1 L E O

l 1 . 1 1 . 8 0
l 5 . l 1 . 8 0
23 .1  L80
29 .1  1 .80

6 .12 .80
14 .12 .80
21.12.80
28 .12 .80
4 .  l . 8 l

10 .  l . 8 t
17 .  t . 8 t
Total

l98l-82
4 . 1 1 . 8 1
8 . 1 l . 8 l

1 5 . I  l . 8 l
2 l . l  l . 8 l
2 8 . 1  l . 8 1

5 . 1 2 . 8 1
13 .  t 2 .E  I
20 . t 2 .81
28 . l 2 .E l
2 .  1 .E2
9 .  t . 82

1 7 .  1 . 8 2
23. 1.82
.r0. 1.82'7. 2.82
| 4. 2.82
21. 2.82
Total

t982-83
1 .11 .82

l l . l 1 . 8 2
20.t 1.82
27.11.82
4.12.82

10 . t2 .82
I 5 . 1 2 . 8 2
18.12.82
22.12.82
27.12.82
28.12.82
3 .  1 .83
4. 1.83
5. 1.83
6. LSl
8 .  1 .83

15 .  1 .83
l? .  1 .83
Total

4 8 1
6  t 2  l l

I
I

1
I

l )2 6

I

8
4
z
6
I

I
2
)
I

6 1 5
3 8
3 6
2 6

4 8

25 57

Abreviations used in column headings:

N=Nests -ne$ nests since previous visit
E=E8gs ne* eggs since previous visi t

R=Runners -new runners since previous visit
F=Fledglings -total number of fledglings seen during visit
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Analysis of shell sizes

The sizcs of thc shclls and stones at f ivc nesl
s i tcs  wcrc  ana lysed in  I98 t -82  to  see i f  a  pa l t i -
cular substratc was prefcrcd. Thc following
mcthod was used:

t .  A  one met re  square  a lumin ium f rame was
uscd to  ( l c f inc  sample  areas  in  wh ich  shc l l s  werc
countc(l. A square grid rvas made in this franrc
bv  s t rc tch ing  s t r ing  across  everv  l0  cm.  Thc
\qu i r rc \  thu \  . le l inc l te , l  cn :u rc t l  tha t  ind i r i t lua l
shclls u,crc not countcd more than once.

i i .  Shc l l  s izes  $ere  de termined by  us ing  a
l0  cm square  p las t i c  tcmpla tc  subscc t ioncd in to
onc  ccn l rmct rc  squares .

i i i .  Thc  shc l l s  in  each santp lc  a rea  werc
cou l r tcd  and sor tcd  in to  thc  fo l low ing  s ize
ranges:

(a )  >9-25 cml
(b)  >4-  9  cm!
( c )  l -  4  c m 1

iv .  In  some sampl ing  areas  therc  wcrc  s tones
on thc  sur facc .  and these are  inc ludcd in  the
tab lc .

v .  Shc l l s  o r  s toncs  who l ly  o r  par t ia l l y  res t ing
on the  sand sur facc  wcre  countc ( l  and measured.

Thc  rcsu l ts  o f  thesc  ana lyses  is  shown in
Tab lc  l .

R€sults

On the  bas is  o f  numbcrs  o f  ch icks  rcach ing
f fcJg ing  ' tagc .  thc  lqR0-81 ncs t ing  rcason uus
thc most succcssful. Therc was an init ial dis-
par i t y  in  numbcr  o f  eggs  la id  be tween ycars  bu t
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different hatching rate5 rcsulted in nearly iden-
tical numbers of runners. The fledging success
rate in  1980-81 was tcn t imes that  of  thc othcr
two ycars whcn only one chick flcdgcd cach
season. Mean clutch --ize for all seasons was
2.29 r  .60.  That  of  l98 l -82 was s igni f icant ly
smaller than those of thc othcr two ycars (z-tcst,
P < . 0 s ) .

I t  shou ld  be  ment ioned tha t  in  1980-81 a
clutch of f ir,c cggs was found on sitc B. This
c lu tch  c l id  no t  ha tch  anc l  was  decmed in fc r t i l c .
I t  was  co l lec ted  fo r  The Aust ra l ian  Muscum.
Somc cliscussion arose among mcmbcrs of thc
survcy  tcam as  to  whcthcr  these eggs  may have
or ig ina l l y  be longed to  two c lu tchss .  and hav ing
bcen movcd togcthcr by an intruder, were tl]cn
not  b rooded c i ther  becausc  thc  loca t ion  had
changed or becausc thc sct of eggs was too large.
Bccausc  o f  thc  doubts  suround ing  th is  c lu tch
it was not incluclctl whcn thc mean clutch sizc
fo r  I980-81 was ca lcu la ted .

The to ta l  number  o f  c lu lches  in  l98 l -82  was
cons ic le rab ly  la rger  than in  thc  o thcr  seasons.
Although no aclult Litt lc Terns were banded
unt i l  the  end o f  the  1982-83 scason.  there  was
some ev idence fo r  sccond wave nes t ing  in  1981-
82 whcn lhc  \uL ldcn  rJ i iappearancc  o I  cggs .
runners and adults from sitc B between 2-9
January was foilowed by a ncw wave of nesting
on sitc G, whcrc only one nest had prcviously
bccn rccoftlcd that season. (Tablc 2). Mean
clutch size on sitc B was 2.09 antl on sitc G.
from 9 January onwards. it was 1.93.

In 1982-8-1. Rep-capped Plovcrs Charadrlas
ruficapil lus wcrc ncsting on site G, wherc two
nssts each with two eggs wcrc locatcd at the

TABLE 3
Numbers and sizes of shel ls pcr m'. Numbers ()f  st()ncs given in brackets.

Samolc )9-25 cm' l'4-9 cm" I -,1 cm'

( 2 1 )
(24)
(26)

\{ern:::  Slandard E.ror 8.4 ::r4.3 12.,f  : : t1.6 581.2 -!.282.1

298 O29)
337 (144)
535 (181)
832 ( 12)
e19 (  0 )(2)

2',7

31
3:l
l l

1 ( s )
7 (2)
7 (6)

t 6
5

I
2
l

5

Samples l-3 (Si lc B) had high stonc conlcnt.
Samples 4-5 (Site G) were verv shel lv
Siel ls greater than 25 cm" *ere not found in anv of the samples.
Shells less than one cm'*erc very numerous, pari icularl l ,  as gi i t ,  and *crc not counled.
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cclgc of thc Marram Grass ncar Litt lc Tem
rlcsts. T!\ 'o chicks anci one adult Red-cappcd
Plovcr wcrc bantlccl.

I'r(dators

Possiblc plcdators obscrvcd werc Silver Gull
Larus rutrachollandiaL', Picd Oystercatchcr
llot'nrotopus longirostris, Australian Ravens
COtttts trtronoidc.!, Australian Kcstrels Fclco
<en<ltroiclt 's. Tracks oI l izards, dogs, cats and
rats wcrc idcntif ictl.

Thc i lunes on sites B and G wcrc used at
d i f f c rcn t  t imcs  by  thousan i ls  o f  S i l vc r  Gu l ls  as
a roost. Thcrc was no cvidcnce of cgg loss by
gu l l  p rcdat ion .  nor  werc  thcy  scc l l  to  takc  newly
hatchcd ch icks ,  a l though thcy  poss ib ly  d id  so .

Picd Oystercalchers wcrc ncsti ltg on site B
all thrcc seasons bul thcre was no cvidencc that
thcy pre.vcd on chicks of Litt lo Terns. Australian
Ravcns wcrc infrcquently recordccl. One was
disturbcd at a new ncst rvhich hatl contained an
cgg. Raven tracks surroundcd thc nest.

Australian Kcstrcls wcrc rarely recorded on
sitc B, but in 1982-U-l frequent observations
of  thcm a t  s i t c  G cu lmina ted  in  the  d iscovcry
o f  a  kes t rc l  on  the  ground w i th  a  f rcsh ly  k i l led
Litt lc Tern runncr almost at f lying stagc. The
ncxt day a kcstrcl was trappcd, banded and re-
locatcd at Kcllyl i l lc. On an earlicr occasion a
kcstrcl f lying from site G holding a small object
rvas ficrccly mobbcd by Litt le Tcrns. Although
thc  oh icc t  in  thc  kqs t rc ls  ta lon  cou ld  no t  be
positi!clv iclentif icd it appcared to bc a Litt le
Tc fn  runner .

Thcrc wcre numcrous rat tracks in the wet
sancl along thc shorc at sites B and C. Grey
fca thc l \  wcrc  no tcd  a t  thc  en t rances  to  ra t
burrows on thc cdgc of thc beach dune at site
B.

S i te .ond i t ions

Vcgetatcd arsas wcrc an essential comPonent
o f  thc  b rccd ing  s i tcs .  Th is  was dcmonst ra tcd  in
1980-81 whcn two ch icks  bandcd near  a  nes t  in
thc basin of site B rvere found latcr thc same day
on an crodccl part of a high dunc about l50m
from thc  band ing  p lacc .  Thc  vcgc ta t ion  on  thc
crcst of this dune was usccl as a crcchc that
scason.

A notable fcaturc on all sites was nalural
gro\\.th of Scarockct which occurrcd as isolatcd

clumps on thc sitcs. Thcse olTcrcd shelter to
vcry young chicks bcfore they reached the
denscr vcgctation bordering the breeding area

On both sitcs B and G, flat shcltcred arcas
wcre selcctcd for nests bcfore exptlscd arcas on
on the  top  o f  duncs  were  takcn  uP.

None of thc nest "' i tcs was at risk from high
tides. Strong winds from thc N.E. and S.E.
sometimes blasted sand across the sites, and this
was a problcm particularly for ncsts on the 1op
of the duncs. An cgg in purc : '^and on the G
stockpile was complctcly buriqd at one visit,
but shortly after was found uncovered. [t was
not known whcther adults or thc wind cxposed
thc egg which hatched succcssfully. Chicks on
duncs, adopting cryptic poscs, raised thcmsclves
up at intervals to avoid burial by wind-blown
sand.

Analysis ol shell sizes ot ncsl siles

Thc number of nest sites :iampled for shell
content was small in relation to the total numbcr
of nests. It was not practical to analyse a largcr
number of samplcs becausc of thc long and
tedious process of handcounting shells.

An appraisal of the nest scrapes on site G
on 1982-d3 showed wide variation in thc number
of shells and stones present. One cgg was laid
in purc sand. Nests wcrc also found in saucers
of sand completcly surrounded by the crusty
grecn surface stabil iscr. The birds seemcd to
adapt well to cxploit ing site G as a nesting arca.

The proportions of dif ierent sizcd shells and
stoncs in the substrate (Table l) did not appear
to greatly influence tha tern's choice of ncst
s i tes .

Discussion

The high hatching success rate recordcd in
I982-81 may have been a reflection of the num-
bcr of visits made by obscrvers to the site in
anticipation of eggs having recently hatched; at
th is  t ime ch icks  were  o f tcn  found s t i l l  i n  the
scrapes. Some runners wcrc probably lost 1()
prcdation on thc breeding arca bcforc thcy
could bc counted.

After reaching thc shelter of cdging vegeta-
tion runncrs were less l ikcly to be attackcd by
gulls than by kcstrcls. a morc emcicnt ltunter.

Terns at Port Botany Corel la 8 (1)
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' l-hc 
lack of kestrcl pcrching placss adjacent

to sitc B nray havc acqounted for the fledglings'
succcss  in  1980-81:  in  add i t ion ,  ths  c rcche was
loca tcd  awcy f rom thc  ra t  bur ruws a long thc
bcach f ron t  dunc  tha t  scason.

The loss  o f  cggs  and runncrs  f rom s i tc  B  in
l98 l -82  and thc  abandonment  o f  the  s i te ,  may
ha lc  bccn causcd by  ra ts .  gu l l s ,  o r  human in t ru -
s ion  rc la t ing  to  usc  o f  thc  bcach or  t ra i l -b ike
l  id  ing .

Thc  numbcr  o f  runncrs  rcpor tcd  migh t  be
snra l l c r  than thc  nunrbcr  o f  cggs  tha t  ha tched,
i t  i s  c lu i tc  l i kc ly  tha t  somc runners  reached
sheltcr bcforc thcy coul(l be recorclecl. Although
i t  i s  poss ih lc  tha t  f l cdg l ings  wcre  over lookcd,  th is
is  cons idcrcc l  un l i kc ly .

Thc abscnce of juvenile Litt lc Terns practising
fl ight ancl clivcs, anci roosting on the beaches,
inL l i ca tc t l  a  h igh  dca th  ra tc  o f  runncrs .  A l though
human\  in t rudec l  on to  the  s i tes  in  thc  f i rs t  two
yrars .  th is  d id  no t  happen in  1982-81.  The
Australian Kcstrcl must be regaldcd as a highly
c l l i c i cn t  p rc t la to r  tha t  year ,  hav ing  surve i l lance
of  s i t c  G f rom pcrchcs  on  the  l igh t  s tanch ions
In  Bro thcrson Dock .

Kcs t rc ls  v is i t ing  s i tc  ( i  approached f rom the
Botanv  arca  where  thcv  may havc  cxp lo i tcd  thc
ror r fs  o f  fac to r ics  as  nes t ing  s i tcs .  McCul loch
( l9 l l2 )  con lmcntcd  tha t  na tura l  p rcdators  o f
L i t t le  

' l  
c rns  in  Aus t ra l ia  a rc  no t  u ,c l i  docu-

mcntcd .  b r i t  a  spcc imcn o l  a  ma lc  juvcn i le  L i t t l c
Tcrn. numbcr AM 0.,10-l9l in the Australian
Muscunr  co l l cc t ion .  i s  rccordcd as  'K i l led  by
Nankecn Kcs t rc l ' .  ( founc l  by  C.  Campion Sydney
Ai rpo [ t ,  - ]  I  Dcc .  1962.

.A  c lc t r imcnta l  c f fcc t  o f  the  gu l l s 'p rcscncc  was
har ry ing  o f  adu l t  L i t t l c  Tcrns  br ing ing  f i sh  to
( lcpc l l ( l cn t  young.  Thc  fecd ing  ra te  o f  runners
wou lc l  bc  rc r iuccd  bv  th is  bchav iour .  and in  the
easc of brood:' of t lvo or thrce chicks. somc loss
o l  voung might  rcsu l t  I rom s ta rva t ion .

Rats  \ \c rc  suspcc tcd  prcdators  o f  L i l t l c  Tcrn
runncrs  shc l tc r ing  in  dune vcgc ta t ion .

In  I980-81 a  number  o f  ch icks  wcre  b l inc led
bv  ' s t i ckv  cycs ' .  I l l ack  an ts  wcrc  embedded in
l l rc  cvcs  ln  son lc  ce \cs .  Adu l ts  ca i led  to  and fed
thcsc  o l l spr ing  wh ich  wou ld  no t  havc  surv ived
a l lc I  thc  parcn ts '  ins t inc t  to  fecd  wanec l .  In
1982-8- l  a  ch ick  about  th rce  days  o l i l  was  found
rn  rc rv  \ \ in r l l  conc l i t ions  on  lhc  c rcs t  o f  thc
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G dune. A small amount of sand had accu-
mulated as a ball in the corner of each eye. This
was rcmovcd with a papcr tissuc. but lcft un-
treated may have letl to blindness when immo-
bil ised chicks would be subject to ant infestation.
Chicks with sticky cycs werc not banclcd nor
wcrc  newly  ha tched ch icks  s t i l l  wc t  f rom the

Conclusion

Thc photographs accompanying this papcr
enrphasisc the visual impact of largc areas of
sand in  an  urban complcx .

The temporary provision of such sand at Port
Botany showeal that Litt le Terns are attracted
in numbers to traditional breecling placcs cvcn
af tc r  many years '  d is tu rbance (Mor r is  1979) .  I t
i s  poss ib lc  tha t  the  Por t  rec lamat ion  had been

.  S,-dne) l lurhour r t )mmudal  n 'har laRt,  I 'or t  BtrunI
and Sylnt t '  Ai rp.)n i  ha(kr f t )und Enpha\ ia\  v i \uul
inpact  o l  wndl '  ar .as in t l rhan lonlrup(.

I thoto c( 'Lrr tesv Mrr i t imc Scrv iccs I l ( 'ard of  NSW
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uscd for ncsting bcforc it was first recoli lcd in
1979-80.

In  thc  abscncc  o f  cur rcn t  da ta  f lom thc  South
(  oas t ,  a  conrpar ison  o f  ths  rcsu l ts  o f  the  Por t
Botany survc)' r ' i th those of G. ( ' lancy (pers.
comm.)  on  L i t t l c  Tcrn  co lon ie \  on  the  N.S.W.
coas t  nor th  0 f  Fors te r .  ind ica tes  tha t  bc twecn
1979 and l9 t i i  Por t  Botany  was a  major  b reed-
ing  \ i t c  fo r  [ , i r t l c  Tcrn  in  N.S.W.

Thc rcsu l ts  in ( l i ca tc  tha t  thc  cx t remc ly  low
numbcr  o f  f l cc lg l ings  uas  nra in ly  duc  to  mor ta l l t y
o f  Iunncrs  ra thcr  t l ' ]an  to  in fe r t i l c  cggs ,  nes t
dcsc [ t ion  or  p rc ( la t ioD on cggs .

Whi lc  human in t rus ion  on to  thc  b rccd ing  s i tc
was cxc ludcd a \  a  fac lo r  con t r ibu t ing  to  poor
brccd ing  succcss  in  1982-3 . . ] .  thc  rcsu l ts  rc in fo rce
thc  conccn l  vo icc t l  by  V incent  (198: l )  over  thc
fu tu rc  o f  thc  L i t t l c  Tcrn  as  a  b recd ing  spcc ics .

.Si1g.ric.\1('d tn u nu gc tn c n t

In Botany Ba!' Litt lc 
-[crn 

colonics rcquire
arcas  o f  sanc l  o f  a t  l cas t  s ix  hcc tares ,  con ta in ing
shc l l  u r rd  g r i t .  edged b-v  g rass  or  low shrubs .
Ncs t ing  arcas  shou ld  bc  f ree  o f  cover ,  except
fo r  occas iona l  low bushcs  to  g ivc  shc l te r  to  vc ry
young runncrs .

Sitcs should be fcnccil and wardened to stop
l ruman in t rus io t ' t .  (  on t ro l  o f  S i l vc r  Gu l ls  i s  no t
consir.lcrccl practical in Botany Bay. and pcrhaps
is  unnccessary .  bu t  t lapp ing  fo r  fe ra l  an ima ls
and Aust ra l ian  Kcs t rc ls ,  jus t  bc fo re  the  s i tc  i s
occup icc l  and th toughout  thc  b rccd ing  scax)n ,
would inrprtx c flcdging rates.

I f  a  subs tan t ia l  f cncc  o f  w i re  s t rands  and
nct t ing  is  used.  no t iccs  a re  no t  esscnt ia l i  thcy
appcar to complcnlcnt a singlc strand wire fence
in  p ro tcc t ing  a  ncs t ing  area .  Whi le  i t  can  be
urgued tha t  no t iccs  a t l rac t  egg co l lec to rs  and
Othcr  Vanda ls  to  the  s i tc .  thcy  a lso  c rca tc  good-
will. l-hcrc $ere intcrcstc(l qucstions about thc
colony from somc bcach uscrs and from somc
pcoplc n'alking past the site to the bcach with
tlogs on lcads. A balanced vicw is that thc usc
of notic0s is acccptablc. cspecially if lvardens
or  rangcrs  a rc  o f ten  sccn  a t  ths  s i tc .

Acknonledgen|ents

Thc  Mar i t imc Scrv iccs  Board  o f  New South
Walcs .  thc  So i l  (  onscrva t i t tn  Scrv icc .  and the
Nation l Prrks and Wiictl i fe Scrvice respondctl
to  a l i  I cqucs t \  l i ) r  a \s is tance.

The N.S.W.  F- ie ld  Orn i tho log is ts  C lub  k ind ly
madc available correspondencc on thc conserva-
tion of Litt le Tcrns.

S.  G.  Lanc  and S.  Lcakc  answcred many
q u  cs l i0ns .

The fo l low ing  membcrs  o f  thc  N.S.W.F.O.C.
generous ly  ass is tcd  w i th  the  survcys :  A .  Damp-
ncy ,  M.  D ib lcy ,  L .  and D.  Gunn ing ,  D.  Hob-
cro f t ,  E .  Hosk in .  F .  Johns ton .  thc  la te  E .  L isscr ,
K .  L isscr ,  C .  Macdona l t l ,  I .  McAl lan .  A .  Mc-
br idc ,  H.  and B.  Manncs ,  N.  Maxwc l l , . l .  Peg lc r .
A .  anc l  R .  P igeon,  T .  Poynton ,  T .  Questcd ,  N.
and J .  Russ i l l ,  D .  Sawycr ,  D .  Smedlcy ,  G.  Tozcr ,
V .  and M.  Ty le r .  J .  Waugh.

In particular, thc late Ethcl Lisscr, by com-
panionship ancl enthusiusm, gavc me consider-
able Dersonal hclp in this projcct. Joy Pcgler
ana lv ied  thc  sand samplcs :  V ic  Ty le r  survcyed
s i tc  

'G 
and K ik  L isscr  qu ic t l y  con t r ibu ted  in

manv ways in addition to analysing thc results
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