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EXECUT I VE BUT'IT'IARY

The Vasee  and  Wonnerup  Ee tuar iee  a re  a  we t land  o f
i  n te rna t iona l  tmpor tance  1n  the  Sou th - tdes t  o f  bJes te rn
Aus t ra l l a .  Excep t  fe � r  on€r  ema l l  r€ ,G ie rv€ t r  however r  they  a rc t

no t  gaze t ted  fo r  conserva t lon  and  a r€ t  Ee t  l n  a  ru ra l

l a n d e c a p e  c l o E e  t o  a  g r o w t n g  u r b a n  c e n t r e .  C h a n g l n g
pat terns of  land usel  I  n  the area make management  of  the
e e t u a r i e a  c r u c i a l  t o  t h e  m a l n t e n a n c e  o f  t h e i r  e n v l r o n m e n t a l
va lues .  The  purpose  o f  th i s  e tudy  was  to  ga ther  ln fo rna t lon
tha t  wou l  d  a t  d  I  n  gu i  d i  ng  th i s  rnanagement .  The  two  ma l  n

aspects of  the study w€re:  I  )  .  to  deterar i  ne pat terns of
abundanc€r  and  u rage  o f  wa te rb i  rds  on  the  we t land  I  n  re la t lon
to  hab i  ta t  t ype ,  I  and  uae  and  rnanagc t roen t r  r f  t t h  emphae le  on
t h e  f l o o d p l a i n  a r e a E i ; i  1  )  ,  to  Grxami ne the reBponBBE of
w a t e r b t  r d  s p e c t e s  t o  e x p e r  l m e n t a l  d i s t u r b a n c e .

Wate rb i rds  were  found  to  be  uneven ly  d ie t r tbu ted  on  the  two

eetuar  les,  wi  th  the greatest  numbers of  ducke and sotne other

sp€ciee on the Vasee,  but  the greatest  numberE of  moet  wader
6pec i  es on the tdonnerup.  On the Vasse,  the dt rcke g lere

a s s o c i a t e d  w i t h  u n g r a z e d  f l o o d p l a l n  v e g e t a t i o n  a n d  m o e t
b reed i  ng  records  w€re  a long  a  shore l  i  ne  o f  f  l ooded  sedgea
under paperbark t rees,  I ' tost  o f  the f  I  oodpla i  n  of  the
Wonnerup  ie  g razed  by  ca t t l e  and  horses .  The  la rge  nunbers
of  waders on the b lonnerup and the srnal  l  number on the Vasse
may have resul  ted f  rom di  f  ferences I  n  the operat  i  on of  the
f loodga tee  to  the  two  es tuar ies .  S lnce  19 f l7  r  the  Vasse
f  loodgates have been opened i  n  la te sutnrner  to  a l  low seawater
to  en te r  the  es tuary .  P r lo r  to  1987  r  the  Vasse  regu la r l y
suppor ted I  arge nufnbers of  waders t  n  I  a te sumfner .

W a t e r b i r d s  w e r e  m o s t  a b u n d a n t  o n  t h e  e s t u a r i e s  l n  l a t e
s p r i n g ,  w h e n  w a t e r  l e v e l s  r r e r € '  w e l l  b e l o w  t h e i r  r n a x i m u m  a n d
w e r e  d e c l i n i n g .  T h i s  c o u l d  h a v e  b e e n  r e l a t e d  t o  t h e
p r o d u c t i v i t y  o f  d e t r l t i v o r o u s  l n v e r t e r b a t e s  1 n  f l o o d p l a l n
a r e a s  a s  s e a s o n a l  a q a u t i c  v e g e t a t i o n  d i e d  a n d  d e c a y e d .

W a t e r b i r d s  w e r e  o b s e r v e d  o n  t h e  o p e n  w a t e r  o f  t h e  e s t u a r i e s t
o n  t h e  e s t u a r y  s h o r e l  i  n e B  a n d  i  n  f l o o d p l a i  n  h a b i t a t s .
However ,  w i  th  the  € rxc€rp t lon  o f  soJn€ t  Ep€ tc ies  such  aB waders t
f  I  oodp 1a i  n  habi  ta ts  wer€)  rnor€ l  i  mportant  for  forag 1 ng than
the  es tuary  wa te re  o r  ehore .  Fur  the r rnore  ,  food  supP I  i  es  i  n
t h e  e s t u a r i e s  f n a y  d e p e n d  u p o n  t h e  p r o d u c t i v i t y  o f  t h e
f l o o d p l a i n .  F l o o d p t a l n  p o o l s  a n d  f l o o d e d  s a m P h i r e  w e r e
e s p e c i a l  l y  i m p o r t a n t  f o r  a  w i d e  r a n g € t  o f  w a t e r b i r d s '

T h e  d i s t u r b a n c e  s t u d y  c o l l e c t e d  b a s e l t n e  d a t a  o n  a  r a n g € t  o f
s p e c i e s  a n d  f o u n d  t h a t  s p e c i e s  v a r i e d  g r e a t l y  i  n  t h e i r
s e n s i t i v i t y  t o  d i s t u r b a n c e .  T h e  s e n s i t i v i t y  t o  d i s t u r b a n c e
o f  s o r n e  e p e c i e s  w a 6  a f f e c t e d  b y  t h e i r  a c t i v i t y ,  + l o c k  s i z e
and  the  p resence  o f  o ther  sp€ tc ies ,  O f  i rnpor tance  to
rnanag€ ,ment  was  the  g rea te r  Eens i  t i v i  t y  to  d i s tu rbance  o f
r o o s t l n g  t h a n  a c t i v e  b i r d s .
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I  NTRODUCT I ON

The Vasse a nd t rJonnerup Estuar  i  eg occupy an area of
approx  i rna te ly  1OOO ha  la tmed ia te ly  eas t  no r th -eas t  o f  the
town of  Busse I  ton i  n  the South-WeEt of  h lester  n Austra I  i  a .
They  a re  recogn i  eed  aB be  i  ng  o f  g rea t  conE ie rva t  ton  va  lue  and
a r e l  o n e  o f  o n l y  n i n e  s i t e s  1 n  t r l e s t e r n  A u s t r a l  i a  l - i s t e d  u n d e r
t h e  R a m s a r  C o n v e n t i o n  o n  W e t l a n d s  o f  I n t e r n a t i o n a l
I  mpor tance  (  Depar tment  o f  Coneerva t  i  on  and  Land  Managernen t
1 9 9 0 )  .  T h e  s i t e  l s  a l s o  I  i e t e d  i  n  t h e  W e s t e r n  A u s t r a l  i a n
s e c t l o n  o f  ' A  D i r e c t o r y  o f  I m p o r t a n t  b J e t l a n d s  1 n  A u s t r a l  l a '
( A N C A  1 9 ? 3 ) .

D e s p i t e  i t s  i m p o r t a n c e  f o r  c o n E i e r v a t i o n r  o n l y  a  s m a l  I  p a r t
o f  t h i s  w e t l a n d  s y s t e m  I  l e e  w l t h i n  l a n d  g a z e t t e d  f � o r
con6€rva t ion  ( the  46  ha  Sab ina  Na tu re  Reserver  r€Berve
nurnber  ASf  188)  .  f ' t uch  o f  the  we t land  a rea  i s  f reeho l  d  land
a r  i s  v a c a n t  C r o r . r n  L a n d  l e a s e d  f o r  g r a z i n g r  w h i l e  t h e  d e e p e r
par ts  o f  the  es tuar ies  a r€ t  no t  subJec t  to  the  Land  Ac t .  The
w e t l a n d  h a s  b e e n  g r e a t l y  r n o d i f i e d  b y  c l e a r i n g  o f  v e g e t a t i o n t
a  l o n g  h l s t o r y  o f  g r a z l n g  b y  c a t t l e  a n d  h o r s e s  a n d  b y  a
d r a i n a g e  a n d  f l o o d  c o n t r o l  s y s t e m .  I t  i s  a l e o  u n d e r
i n g r € l a s i  n g  p r e s s u r e  f r o m  u r b a n  d e v e l o p m e n t r  P a r t i c u l a r l y
a r o u n d  t h e  V a s s e  E s t u a r y  w h i c h  l i e E  o n  t h e  o u t s k i r t s  o f
Busse I  ton.

T h e  k n o w n  c o n g e r v a t i o n  v a l u e  o f  t h i s  w e t l a n d  a r e a  r e E t s
m a i  n l y  o n  i t s  i m p o r t a n c e  f o r  w a t e r b i r d s .  F o r  e x a m p l e ,  1 t
w a g  i n c l u d e d  i n  t h e  w a t e r b i r d  E u r v e y g  c o n d u c t e d  f r o m  1 9 8 1 -
1 9 8 5  b y  t h e  R o y a l  A u s t r a l  a s i  a n  O r n i  t h o l o g i  s t e  U n l o n  ( J a e n e c h

e t  a I .  1 ? 8 8 ) ,  S e v e n t y - e i g h t  s p € t c i e s  o f  w a t e r b i r d s  h a v e  b e e n
r e c o r d e d  o n  t h e  e s t u a r i e s ,  o f  w h i c h  2 6  s p e c i e s  a r e  l i s t e d
under i  n ter  nat  i  ona I  conservat  i  on t reat  i  es .  Nurnbers of
waterb i  r  ds are h i  ghest  i  n  sutntn€tr  ,  when counts of  33 OOO have
b e e n  r e c o r d e d  ( J a n u a r y  1 9 8 6 ) ,  a n d  t h e  s i t e  s u p p o r t s
n a t i o n a l  l y  s i g n i f  i c a n t  p r o p o r t i o n s  o f  t h e  p o p u l a t i o n s  o f
s e v e r a l  w a t e r b i r d  s p € t c i e s  ( s e e  A N C A  1 9 9 3  a n d  t { a t k i n s  1 9 9 3 ) .
l , l any  thousands  o f  wa te rb i rds  a re  a lso  p resen t  f ro rn  au tumn
t h r o u g h  t o  6 p r i n g .  I n  w i n t e r  a n d  t p r i n g r  t h e  s i t e  l s  o f
i m p o r t a n c e  f a r  b r e e d i  n g  w a t e r f o w l  ,  i  n  p a r t i c u l a r  t h e  B I a c k
S w a n  ( L a n e  l 9 9 O ) .  I t  i s  a l s o  r e p o r t e d  t o  b e  o f  i m p o r t a n c e
f o r  r n o u l t i n g  d u c k s  i n  l a t e  s p r t n g  ( A N C A  1 9 9 3 ) .

W h i I e  t h e r e  i s  n o  q u e e t i o n  a b o u t  t h e  i m p o r t a n c e  o f  t h e
w e t l a n d  # o r  w a t e r b i r d s ,  I  i t t l e  i s  k n o w n  a b o u t  h o w  t h e
w a t e r b i r d s  u s e  t h e  s i t e .  A l m o s t  a l  I  s u r v e y s  o f  w a t e r b i r d s
o n  t h e  e s t u a r i e s  h a v e  c o n s i s t e d  o f  c o u n t s  w i t h  o p p o r t u n i s t i c
recor  ds  o f  b reed i  ng ,  bu t  I  i  t t  l e  i  n f  o r rna t  i  on  has  been
c o l  l e c t e d  o n  w h a t  t ^ l e t l a n d  h a b i t a t  t h e  b i r d s  w e r e  i n  o r  w h a t
they w€lre do i  ng there.  Such deta i  l  ed i  n forrnat  i  on i  s
b e c o m i n g  i r n p o r t a n t  a s  p a t t e r n s  o f  l a n d u s e  a r o u n d  t h e
e s t u a r  i e s  c h a n g e .  I  n  p a r t i  c u l  a r ,  w i  t h  g r o w t h  o f  t h e
B u s s e l  t o n  u r b a n  a r e a  a n d  p r  i v a t e  o w n € ) r s h i  p  o f  m u c h  o f  t h e
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w e t l a n d  a y 8 t e m ,  f u t u r e  p r o p o s a l s  f o r  u r b a n  d e v e l o p m e n t  o n
t h e  r n a r g  i  n s  o f  t h e  e s t u a r  i e s  a r e  t o  b e  e x p e c t e d .

T h e  e s t u a r i e s  d o  n o t  h a v e  d i e c r e t e  b o u n d a r l e s  a s  t h e y  c a n  b e
2  k r n  w i d e  i n  w i n t e r  a n d  v i r t u a l l y  d r y  l n  s u r n m e r .  T h e y
i  n c l u d e  b r o a d  a r e a €  o f  s c l a s o n a l  l y - l  n u n d a t e d  f  l o o d p l a i  n
E iuppor t i  ng  pas tu re ,  the  sa rnph i res  Ha losarc ia  perg ra ru la ta
and Sarcocorn i  a  b l  ack i  ana,  sedgel  ands and rernnar , is  of  once-
e x t e n s i v e  p a p e r b a r k  l ' l e l a l e u c a  s p p .  w o o d l a n d .  T h e  i r n p o r t a n c e
o f  t h e s e  f l o o d p l a i n  v e g e t a t i o n  t y p e s  t o  w a t e r b i r d s  i s
unknown.  I  n fo rmat ion  on  the  i rnpor tance  o f  these  a reae f  t s
ne€ ,ded  to  gu ide  rnanagement  and  to  ensure  tha t  deve loprnen t  i n
the area does not  cornprorn i  se the conservat  i  on va I  ue of  the
s i t e .

The  p r  i  rna ry  purpose  o f  th  i  s  s tudy  wa6  the re fo re  to  ga ther
da ta  on  pa t te rns  o f  usag€r  o f  the  two  es tuar iee  by
w a t e r b i r d s ,  w i t h  e r n p h a s i s  o n  w a t e r b i r d  u 6 a g e  o f  f  l o o d p l a i  n
a r e a B .  I  n  a d d i t i o n ,  t h e  s t u d y  a i m e d  t o  g a t h e r  i n f o r r n a t i o n
o n  t h e  i m p a c t  o f  d i s t u r b a n c e  u p o n  w a t e r b i r d s ,  a s  d i s t u r b a n c e
wi l l  becorne  a  rnanagernen t  i ssue  o f  i nc reas ing  impor tance  a= ,
B u s s e l t o n  e x p a n d s  a r o u n d  t h e  w e t l a n d  a r e a .  O p p o r t u n t s t i c
r e c o r d s  o n  o t h e r  f a u n a  w e r e  a l s o  c o l l e c t e d  t o  i m p r o v e  t h e
g e n € t r a l  u n d e r s t a n d i  n g  o f  t h e  b i o t a  o f  t h e  w e t l a n d  s y s t e m .

T,IETHODg

T h e  P r o j e c t  b e g a n  i n  l ' l a y  L 9 9 4  w i t h  a n  i n i t i a l  r e v l e w  o f
l i t e r a t u r e  t o  d e t e r m i n e  t h e  m o s t  a p p r o p r i a t e  a p p r o a c h  t o  t h e
c o l  l e c t i o n  o f  d a t a .  F i e l  d  t r i p s  t h e n  t o o k  p l a c e  o v e r  t h e
p e r i o d s :  7 - 1  I  J u n e '  9 - 1 3  A u g u s t ,  3 - 7  O c t o b e r ,  1 O - t S  D e c e m b e r
1 9 9 4  a n d  6 - 8  F e b r u a r y  1 9 9 5 .  D a t a  c o l l e c t i o n  f o r  t h e  s u r v e y
o f  f l o o d p l a i n  u s a g e  b y  w a t e r b i r d s  a n d  f o r  t h e  i m p a c t  o f
d i s t u r b a n c e  u p o n  w a t e r b i r d s  w a s  c o r n b i n e d  o n  t h e s e  t r i p s .

wa te r  I  eve  I  s  i  n  the  es tuar  i  es  were  no ted  on
a t  t h e  f l o o d g a t e s  ( s e e  b e l o w ) .  w a t e r  l e v e l s
J u n e ,  h i g h  i n  A u g u s t  a n d  o c t o b e r  b u t  h a d  d e c l
D e c e m b e r  a n d  w e r e  v e r y  l o w  i  n  F e b r u a r y .  V a r i
l e v e l s  o v e r  t h e  p e r  i o d  o f  t h e  s t u d y  i s  s h o w n
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W e t r r b l r d  U r e g c  o f  F l o o d p l e t n r

B e c a u s e  o f  s e a s o n a l  v a r i a t i o n  i n  w a t e r  l e v e l  a n d  t h e  g e n t l e
s  lope  o f  the  I  and  a round  mos t  o f  the  we t l  and  a rea ,  I  t  h rae
d i f f  i cu l t  to  de f  l ne  the  ex ten t  o f  the  f  l oodp la i  ne  a round  the
V a s s e  a n d  t r l o n n e r u p  E s t u a r i e s .  w h t l e  t h e  u p p e r  l t m t t  o f
f l o o d i n g  a n d  t h e r e f o r e  o f  t h e  f l o o d p l a i n E  l e  a t  c d .  A H D
1  . 5  f n ,  t h e  l o w e r  I  i m i  t  o f  t h e  f  l o o d p l  a i  n s  i s  l e s e  s a s i  l y
recogn ised .  A round  par t  o f  the  Vasse  Ee tuary ,  the re  a r€
l l n e s  o f  v e g e t a t i o n  w h i c h  m a r k  t h e  l i m i t s  o f  t h e  m a i n  b a s i n
o f  the  es tuary r  bu t  Euch  na tu ra l  d l s junc t lons  a re  no t  a lways
present  and are abeent  f rom sorne of  the ldonnerup Eetuary,
There fo re ,  the  f l oodp la in  cou ld  no t  be  su rveyed  as  a
di  screte ent  i  ty .  Rather  ,  the Burveyr  h,€rr€ based upon a
s u i t e  o f  4 7  s i t e g  w h i c h  p r o v i d e d  a n  a l n o s t  t o t a l  c o v e r a g e  o f
the  we t land  sys temr  encompass ing  open  a rc las  a f  the  ee tuar ies
a s l  n e l  l  a s  f  l o o d p l a l  n  h a b l t a t s  ( s e e  F t g .  2 r .  T o  € l x a r n i n e  t h e
d i s t r i b u t i o n  o f  w a t e r b i r d E  a c r o s s  t h e  e s t u a r i e s ,  t h e  s l t e s
w e r e  g r o u p e d  i n t o  e i g h t  z o n e s  ( s e e  A p p e n d l x  3 ) .  T h e s e  z o n e B
w e r e  n o t  B q u a l  i n  s i z e  a n d  t h e  e r e a s  o f  h a b i t a t  w i t h i n  e a c h
v a r i e d  s e a s o n a l l y  w i t h  c h a n g e s  i n  w a t e r l e v e l .  T h e r e f o r e ,
on ly  sub jec t i ve  co rnpar i sons  o f  numbers  o f  each  wa te rb i rd
spec les  be tween  zones  cou ld  be  ca r r ied  ou t .

T h e  s u i t e  o f  s i t e s  c o v e r e d  a l l  w e t l a n d  h a b i t a t  t y p e s  a r o u n d
t h e  e s t u a r i e s .  I n d l v i d u a l  s i t e s  w e r € r  n o t  h a b t t a t - b a E e d  b u t
w€re selected f 'or  c ta6e of  accere.  Therefore,  a s i te  coul  d
c o n t a i  n  B e v € r a l  d l f f e r e n t  h a b i t a t s ,  f r o n  f l o o d p l a l n  h a b i t a t s
I  i ke  pae tu re  and ,  samph i re  to  the  open  s . la te r  o f  an  es tuary .
The  6ame rou te  wa6  taken  on  each  su rvey  o f  a  s l te  and  the
t  i  rne and durat  i  on of  each Eurvey were rec 'or  ded.  Weather
c o n d i t l o n s  w € r € t  a l s o  n o t e d ,  S i t e  d e s c r l p t t o n s  w e r e  p r e p a r e d
on  the  f  i  r s t  su rvey  and  w€r re  upda ted  on  subsequen t  v  i  e i  tE ,
n o t i n g  v e g e t a t i o n  t y p e  a n d  c o n d i t i o n ,  w a t e r  l e v e l ,  g r a z i n g
a n d  a n y  c h a n g e s  d u e  t o  h u m a n  a c t i v i t i e s .

O n  e a c h  s u r v e y  o f  e a c h  s i t e ,  t h e  a b u n d a n c e  a n d  a c t i v i t y  o f
w a t e r b i r d e  i n  d i f f e r e n t  h a b i t a t  t y p e s  w e r e  r e c o r d e d .  T h e
d i s t i  n c t i o n  b e t w e e n  b l  r d s  u s i  n g  d i f f e r e n t  f l o o d p l a i  n  a n d
e s t u a r i n e  h a b i t a t s  w e r e  t h u s  m a d e  w i t h i n  t h e  s i t e s .  F o r
e a c h  r e c o r d  o f  a  s p e c i e s  o f  b i  r d  ( w h i c h  c o u l  d  b e  a  s i  n g l e
b i r d  o r  a  f l o c k )  o n  a  v i s i t  t o  a  s i t e ,  t h e r e  w a s  t h e r e f o r e  a
recor  d  o f  the  nurnber  obse  rved ,  the  ha  b i  ta t  t ype  a  nd  the
ac t i  v  i  t y  i  n  wh i  ch  the  b i  r  ds  were  engaged .  Twenty  hab i  ta t
ca tegor  i  es  and  7  ac t  i  v  i  t y  ca tegor  les  h ,e re  recogn i  sed
( A p p e n d i x  1 A ) .  F i g u r e  5  i l l u s t r a t e s  s o r n € ,  o f  t h e  r n a i n
h a b i t a t  t y p e s .  T h e  f i e l d  r e c o r d  s h e e t  u s e d  i n  t h e  s t u d y  i s
p r e s e n t e d  i n  A p p e n d i x  1 C .

T h e  i n t e n t i o n  o f  t h e  B u r v e y  w a s  n o t  t o  c o u n t  w a t e r b i r d s  p e r
s e  b u t  t o  r e c o r d  t h e  d i s t r i b u t i o n  o f  w a t e r b i r d s  i n  t e r m s  o f
ac t  i  v  i  t y  and  hab i  ta t  t ype ,  Recor  d i  ng  the  sa rne  b i  r  ds  i  n
d i f f e r e n t  s i t e s  w a s  t h e r e f o r e  n o t  a  p r o b l e r n r  a l t h o u g h  b i r d s
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a p p e a r e d  t o  b e  v € , r y  s i t e  f a i t h f u l  o v e r  t h e  g e r i o d  o f  a  f i e l d

t r i p .  T h e r e  w € r r e  f e w  i n s t a n c e s  w h e n  l t  w a s  b e l t e v e d  t h a t

t h e  s a m €  b i r d s  w e r e  e n c o u n t e r e d  i n  t n o r e  t h a n  o n €  s i t e .

f " 4 o s t  d a t a  c o l l e c t l o n  t o o k  p l a c e  i n  d a y l i g h t ,  b u t  n i g h t - t i m e

s u r v e y g  u s i  n g  I  i g h t - e n h a n c i  n g  b i  n o c u l a r s  w e r e  u n d e r t a k e n  i  n

A u g u s t  a n d  D e c e m b e r .  T h e  a i m  o f  t h e s e  s u r v e y s  w a s  t o

d e t e r r n i n e  t h e  a b u n d a n c e  a n d  a c t i v i t y  o f  w a t e r b l r d s  a t  n i g h t

a n d  f o c u s s e d  o n  s i t e  1 1 ,  l n  s a r n p h i r e  o f  t h e  V a s e e  E s t u a r y .

N o t e  t h a t  i n  t h e  f l o o d p l a i n  u s a g e  s t u d y r  t h e  t e r r n  r e c o r d

a p p l  i e s  t o  a n y  s i n g l e  o b s e r v a t i o n  o f  o n € t  o r  r n o r e  i n d i v i d u a l s

o f  a  s p e c i e s  e n g a g e d  i n  a  p a r t i c u l a r  a c t i v i t y  i n  a

p a r t i c u l a r  h a b i t i a t .  T h u s ,  o n e  r e c o r d  r n a y  c o n t a l n  a  l a r g e

nurnber  o f  i  nd iv i  dua ls  o f  tha t  6p€ lc ie6 .  Nurnbers  o f  records

a n d  o f  i n d i v i d u a l s  u s e d  i n  d i f f e r e n t  a n a l y s e e  v a r y  s l  t g h t l y t

a s  r e c o r d s  o f  s o r n €  a c t i v i t i e s  a n d  i n  s o r n € '  h a b l t a t s  w e r e  6 ( ]

ra re  tha t  they  were  € ,xc  Iuded  where  they  con t r  i  bu ted  no th i  ng

t o ,  a r  c o r n p l  i c a t e d r  t h  a n a I Y s i s .

R e e p o n B B  o f  t d a t e r b l r d r  t o  D l e t u r b a n c c

A  p r e l i r n i n a r y  r e v i e w  o f  t h e  l i t e r a t u r e  r e v e a l e d  t h a t  t h e

s tudy  o f  d i  s tu rbance  i  s  comp I  i  ca ted  by  f  ac to rs  such  as  the

n a t u r e  o f  t h e  d i s t u r b a n c e ,  t h e  n a t u r e  o f  t h e  r B s p o n s e r  t h e

s p € r c i e s  i n v o l v e d ,  t h e  a c t i v i t y  a n d  a g e  o f  t h e  b l r d s r  t h e

p r e s e n c e  o f  s e v e r a l  s p e c i e s  o f  b l r d s r  s e a s o n r  w e a t h e r  a n d

h a b i  t u a t i o n .  I  n  a  t h e o r e t i c a l  o v e r v l e w  o f  r e s e a r c h  i  n t o  t h e

i  rnpac ts  o f  d i  s tu r  bance  upon  waders ,  Cay fo r  d  (  1995  )  no ted

tha t  the  s tudy  o f  d i  s tu r  bance  i  s  co rnp  I  i  ca ted  by  the  many

v a r i a b t e s  t h a t  c a n  b e  i n v o l v e d .  T h e r e f a r e , ,  h e  s u g g e s t e d

t h a t  t h e r e  i s  a  n e e d  f o r  f i e l d  r n a n i p u l a t i o n s  t o  e s t a b l i s h

b a s e l  i  n e  d a t a  u n d e r  r n o r e  o r  l e s s  c o n t r o l  l e d  c o n d i t i o n s -

S u c h  d a t a  w o u l d  t h e n  a s s i s t  i n  t h e  p r e d i c t i o n  a n d

B X p l a n a t i o n  o f  t h e  i m p a c t s  o f  d i s t u r b a n c e  u n d e r  " n a t u r a l  "

c o n d i t i o n s .  T h i s  i d e a  o f  f i e l d  r n a n i p u l a t i o n s  w a s  t h e  b a s i s

f o r  t h e  a p p r o a c h  t a k e n  i n  t h e  V a s s e  w o n n e r u p  P r o j e c t .  A

s  i  rnp  I  e  approach  to  the  s tudy  o f  d i  s tu r  bance  was  the re fo re

a d o p t e d .  T h i s  a p p r o a c h  r n i n l r n i z e d  t h e  n u m b e r  o f  v a r i a b l e s

t h a t  c o u l d  i n f l u e n c e  t h e  r e s u l t s  a n d  h a d  t h e  i n t e n t i o n  o f

g a t h e r i n g  d a t a  o n  h o w  d i f f e r e n t  s p e c i e s  r e s p o n d e d  t o  a

s t a n d a  r  d i z e d  d i  s t u r  b a n c e .

T h e  b u l k  o f  d a t a  o n  d i s t u r b a n c e  w a s  c o l l e c t e d

o p p o r t u n i s t i c a l l y  d u r i n g  s u r v e y s  o f  t h e  f l o o d p l a i n  u s a g e

s t u d y .  A s  b i  r d s  w e r e  a p p r o a c h e d  d u r  i  n g  t h i  s  s t u d y  r  t h e

d i s t a n c e  a t  w h i c h  t h e y  a l t e r e d  b e h a v i o u r  a n d  t h e  d i s t a n c e  a t

wh i  ch  they  rnoved  away  were  recor  ded  us  i  ng  e  i  t he r  a  hand-he  I  d

d i s t a n c e  r n e t e r  o r  b y  e s t i r n a t i o n  a n d  p a c i  n g r  w i t h  t h e

d i s t a n c e  r n e t r e  e n a b l  i  n g  e s t i r n a t i o n  a n d  p a c i  n g  t o  b e

c a I  i  b r a t e d .  T h e  d i s t a n c e  a t  w h i c h  b i r d s  a l t e r e , d  b e h a v i o u r

w a s  t a k e n  a s  t h e  d i s t u r b a n c e  d i s t a n c e  a n d  g e n e r a l l y  d i f f e r e d

I  i  t t  l e  f  r o m  t h e  d i  s t a n c e  a t  w h i  c h  t h e  b i  r d s  r n o v e d  a w a y .  I  n
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a d d i t i o n ,  n o t e  w a s  r n a d e  o f  t h e  t i r n e ,  w e a t h e r ,  w l n d  d i r e c t i o n
i n  r e l a t i o n  t o  t h e  d i r e c t i o n  o f  t h e  a p p r o a c h ,  t h e  n u m b e r  o f
peop  Ie  caus i  ng  the  d i  s tu rbance ,  the  nurnber  o f  b l  rds ,  the
n u r n b e r  o f  o t h e r  s p e c i e s  p r e s e n t ,  a c t i v l  t y  a n d  h a b i  t a t .  S o r n e
o p p o r t u n i s t i c  r e c o r d s  w e r e  a l s o  m a d e  w h e n  m e m b e r s  o f  t h e
pub l  i  c  w€ , re  seen  to  approach  wa te rb i  rds .  Some o f  these
r e c o r d s  i  n c l u d e d  d i s t u r b a n c e  b y  a n  u n l € , a r h e d  d o g .
A p p e n d l x  l C  p r e s e n t s  t h e  f i e l d  d a t a  s h e e t  d e v e l o p e d  f o r  t h i s
p r o  j e c t .

D i s t u r b a n c e  d a t a  w € ) r e  a l s o  c o l  l e c t e d  b y  w a l k i n g  a l o n g  t h e
d e v e l o p r n e n t  I  i  n e  o f  t h e  P o r t  G e o g r a p h e  r e s l  d e n t t a l
d e v e l o p r n e n t  o n  t h e  n o r t h e r n  s i  d e  o f  t h e  V a e s e  E s t u a r y .  T h i s
d e v e l o p r n e n t  l i n e  c r o s s e s  s e v e r a l  a r € r a s  o f  s a r n p h i r e  a n d
s e a s o n a l  l y - i  n u n d a t e d  p o o l s  a n d ,  w h e n  t h e  p r o J e c t  i s
c o m p l e t e ,  w i l l  b e  t h e  r o u t e  f o r  a  r o a d  a n d  d u a l  u s e  p a t h w a y .
T h e r e  i e  t h e r e f o r e  t h e  p o t e n t i a l  t o  r e p e a t  t h e s e  r u r v e y s
a f  te r  deve  I  op rnen t  and  to  I  ook  a t  the  responses  o f  b l  rds
w h i c h  a r e  b e c o r n i n g  h a b i t u a t e d  t o  t h e  p r € , B e r n c B  o f  p e o p l e .

O b E e r v a t l o n B  o n  O t h e r  S p e c l e e

Records  o f  o the r  epec ies  o f  fauna  we , re  co l lec ted
o p p o r t u n i s t i c a l l y  a n d  a r e  s u r n m a r i z e d  l n  A p p e n d i x  4 .

S t a t l E t l c a l  A n a l y e e e

A l l  d a t a  w e r e  r e c o r d e d  o n  f i e l d  d a t a  s h e e t s  ( A p p e n d i x  l C )
and  w€) re  s to red  on  co rnpu te r  sp readshee ts  wh ich  cou ld  be
e a s i  1 y  a c c € r p t e d  b y  s t a t i  s t i  c a l  p a c k a g € , s  o r  c o n v e r t e d  t o  a
d a t a b a s e .  T h e  s t r u c t u r e  o f  t h e  s p r e a d s h e e t s  i s  d e s c r l b e d  i n
A p p e n d i  x  1 D .  D a t a  f  r o r n  t h e  u s a g e  a n d  d i  s t u r b a n c e  s u r v e y s
a r e  p r e s e n t e d  a s  s u r n r n a r i e s ,  g t h i c h  p r o v i d e  b a s e l i n e
i  n f o r r n a t i o n  a n d  a l  l o w  f o r  s o r n € t  a n a l y s i s  a n d  i  n t e r p r e t a t i o n
o f  r e s u l t s ,  f o l l o w e d  b y  r n o r e  d e t a i l e d  s t a t i s t i c a l  a n a l y s e s
w h e r e  t h e s e  c o u l d  b e  c a r r i e d  o u t .

I n  t h e  f l o o d p l a i n  u s a g e  s t u d y ,  t h e  d i s t r i b u t i o n  o f  f o r a g i n g
a n d  r o o s t  i  n g  b i  r d s  a c r o s s  h a b i  t a t  t y p e s  h , a s  € ) x a r n i  n e d  w i  t h
t h e  t w o - w a y  C h i - s q u a r e  t e s t  f o r  t h o s e  s p e c i e s  w i t h
s u f f i c i e n t  s a m p l e  s i z e s ,  T h e  r n a g n i t u d e  o f  i n d i v i d u a l  C h i -
s q u a r e  v a l u e s  i n  r e l a t i o n  t o  t h e  o v e r a l  I  C h i - s q u a r e  v a l u e
p r o v i  d e d  a n  i  n d i c a t i o n  o f  w h e r e  i m p o r t a n t  d i f f e r e n c e s  i n
p a t t e r  n s  o f  u s a g e  e x  i  s t e d .  T h i  s  a n a  I  y s  i  s  u s e d  t h e  n u r n b e r  o f
i  n d i  v  i  d u a  I  s  o b s e r v e d  a s  t h e  r n e a s u r e  o f  a b u n d a n c e .

F o r  t h e  r n o s t  r e g u l a r l y - r e c o r d e d  s p e c i e s ,  a  s e c o n d  a p p r o a c h
w a s  p o s s i b l e  w i t h  t h e  L o g - l i n e a r  t e s t  f o r  a s s o c i a t i o n  ( i n
t h e  ' S T A T I S T I C A  { o r  t h e  M a c i n t o s h '  s o f t w a r e  p a c k a g e ) .  T h i s
i s  a  n o n - p a r a m e t r i c  t e s t  w h i c h  c a n  b e  u s e d  t o  d e t e r r n i n e  t h e
s i g n i f i c a n c e  o f  a s s o c i a t i o n s  b e t w e e n  v a r i a b l e s  s u c h  a s  t h e
a b u n d a n c e  o f  a  w a t e r b i r d  s p e c i e s ,  i t s  a c t i v i t y ,  h a b i t a t
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t y p e ;  a n d  s o  o n .  V a r  i  a b l e s  o f  g r e a t e s t  i  n t e r e s t  w e r e
a b u n d a n c e ,  a c t i v i t y  a n d  h a b i  t a t  t y p e  a n d  r e c o r d  d a t a  f o r
s p e c i e s  w e r € r  o r g a n i s e d  i  n t o  a  t h r e e - e { a y  c o n t i  n g e n c y  t a b l e
b a s e d  o n  t h e s e  v a r  i  a b l e s .

T h e  a p p l i c a t i o n  o f  t h e  L o g - I i n e a r  t e s t  i s  l i r n i t e d  b y  s a m p l e
s i z e  a n d  t h e  d i s t r i b u t i o n  o f  d a t a  w i t h i n  t h e  c e l  l s  o f  t h e
c o n t i  n g e n c y  t a b l e .  I  t  c a n n o t  b e  c a r r  i e d  o u t  w h e n  r n a n y  o f
t h e  c e l  l s  i  n  t h e  t a b l e  a r e  e r n p t y .  O v e r  h a l f  t h e  s p e c i e s
w e r e  r e c o r d e d  6 c r  i  n f r e q u e n t l y  t h a t  t h e r e  | r e r e r  i  n s u f f  i c i e n t
da ta  fo r  the  a  na  I  ys  i  s  to  be  conduc ted .  I  n  so rn€r  caees ,  the
l  ack  o f  da ta  was  co rnpounded  by  a  s t rong  b i  as  o f  the  spec  i  es
t o  o n e  h a b i  t a t  t y p e ,  b u t  i  n  t h e s e  c a s e s  t h e  s t r e n g t h  o f  t h e
b i a s  m a d e  s t a t i s t i c a l  a n a l y s i s  u n n € r c e s s a r y .  T h i e  o c c u r r e d
w i t h  t h e  R e d - n e c k e d  A v o c e t  a n d  B a n d e d  S t i  1 t .

T h e  L o g - l i n e a r  t e s t  c o u l d  n o t  b e  c a r r i e d  o u t  b e f o r e  s o m e
c o r n p r e s s i o n  a n d  s i m p l i f i c a t i o n  o f  d a t a  t o  r e d u c e  t h e  n u m b e r
o f  e r n p t y  c e l  l s  i  n  t h e  c o n t i  n g e n c y  t a b l e .  S i r n p l  i f  i c a t i o n  o f
d a t a  w a s  a  I  s o  n e e d e d  # o r  o t h e r  s t a t  i  s t  i  c a  I  a p p r o a c h e s ,  s u c h
a s  t h e  M u l t i p l e  R e g r e s s i o n  t e s t  u s e d  i  n  t h e  a n a l y s i s  o f
d i s t u r b a n c e  d a t a  ( s e e  b e l o w ) .  T h e  a b u n d a n c e  o f  w a t e r b i r d s
w a s  i n i t i a l  l y  r e c o r d e d  a s  a c t u a l  c o u n t s ,  b u t  t h e s e  h a d  t o  b e
c a t e g o r i s e d  ( e g .  1 - 5  b i r d s  =  1 ;  6 - 1 0  b i r d s =  2 ;  l t - z 0  b i r d s  =
3 ;  2 t - 4 O  b i r d s  =  4 ;  u p  t o  > 3 O O  b i r d s  =  9 l  # o r  t h e  L o g - l i n e a r
t e s t  a s  t h i s  i s  n c l n - p a r a r n e t r i c .  B o t h  h a b i t a t  a n d  a c t i v i t y
c a t e g o r i e s  w e r e  s i r n p l  i f  i e d  b y  e x c l u s i o n  o f  r a r e , l y -
e n c o u n t e r e d  c a t e g o r i e s  a n d  a r n a l g a r n a t i o n  o f  s i m i  l a r
c a t e g o r i e s r  B S  s h o w n  i n  A p p e n d i x  l A .

E v e n  w i t h  t h e  r e d u c t i o n  i  n  t h e  n u r n b e r  o f  c a t e g o r i e s ,  t h e
t h r e e - w a y  a n a l y s i s  o f  a b u n d a n c e ,  h a b i t a t  a n d  a c t i v i t y  c o u l  d
no t  be  per  fo r rned  on  so fne  spec  i  es .  I  n  these  spec  i  es ,  a  two-
w a y  a n a l y s i s  b e t w e e n  h a b i t a t  a n d  a c t i v i t y  w a s  c o n d u c t e d .  f n
t h e  c a s e  o f  t h e  t w o - u l a y  a n a l y s i s ,  a  s i g n l f i c a n t  r e s u l t
i n d i c a t e d  t h a t  a c t i v i t y  w a s  n o t  r a n d o r n l y  d i s t r i b u t e d  a c r o s s
a l  I  h a b i t a t s .  I  n  t h e  c a s e  o f  t h e  t h r e e - w a y  a n a l y s i s ,  a
s i g n i f i c a n t  r e s u l t  i n d i c a t e s  t h a t  s i g n i f i c a n t  a s s o c i a t i o n s
e x  i s t  a n d  a  h i e r a r  c h y  o f  m o d e l s  h , a s  t e s t e d  t o  d e t e r r n i  n e
t h e s e  a s s o c  i  a t  i  o n s .

T h e  a n a l y s i s  o f  d i s t u r b a n c e  d a t a  F r a s  c a r r i e d  o u t  w i t h  a n
A N O V A R  T a b l e  a n d  b y  a  M u l t i p l e  R e g r e s s i o n  a p p r o a c h  ( u s i n g
t h e  ' S T A T  I  S T  I  C A  f o r  t h e  M a c  i  n t o s h '  s o f t w a r e  p a c k a g e  )  .  T h e
A N O V A R  a n a  I  y s  i  s  t e s t e d  f o r  d i  f f e r e n c e s  i  n  t h e  d i  s t a n c e  a t
w h i c h  d i s t u r b a n c e  o c c u r r e d  b e t w e e n  s p e c i e s ,  b e t w e e n  s p e c i e s
w i t h  t h e  s a r n e  a c t i v i t y ,  a n d  w i t h i n  s p e c i e s  f o r  d i f f e r e n t
a c t i , v i t i e s .  F o r  t h i s  a n a l y s i s ,  b i r d s  w e r e  c l a s s e d  a s  e i t h e r
a c t i v e  ( f o r a g i n g )  o r  i n a c t i v e  ( r o o s t i n g  o r  l o a f i n g )  a n d
d i  s t a n c e  d a t a  h a d  t o  b e  I  o g  t r a n s f o r r n e d  b e c a u s e  o f  u n e q u a  I
v a r i a n c e s r  E S  d e s c r i b e d  b y  Z a r  ( L 9 7 4 r .

T h e  M u l t i p l e  R e g r e s s i o n  e x a r n i n e d  t h e  d e p e n d e n c e  o f  t h e
d i s t a n c e  a t  w h i c h  a  s p e c i e s  w a s  d i s t u r b e d  u p o n  t h e  n u m b e r  o f
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b i r d s  i n  t h e  f l o c k ;  t h e  n u f n b e r  o f  o t h e r  E p e c i e s  p r e s e n t ;  a n d

the  nurnber  o f  peop le  conduc t i  ng  the  d is tu rbance .  Separa te

a n a l y s e s  w e r e  c a r r i e d  o u t  f o r  a c t i v e  ( f o r a g i n g )  a n d  i n a c t i v e

(  r o o s t i  n g  o r  l o a f  i  n g  )  b i  r d s .  S u f  f  i c l e n t  d a t a  f o r  a n a l y s l s

w e r e  c o l  l e c t e d  f o r  s i  x  s p e c i e s  o n l y  '

REEULTE

pat te rne  o f  For rg lng  and Habt ta t  EeIec t lon  by  h le te rb t rd r

F i f t y - t h r e e  w a t e r b i r d  s p e c i e s  w e r e  r e c o r d e d  o n  t h e  w e t l a n d

E y s t e m  a n d  l S g S  r e c o r d s  w e r e  m a d e ,  e a c h  r e c o r d  c o n B i s t i n g  o f

a n  o b s e r v a t i o n  o f  o n e  o r  m o r e  i n d l v l d u a l s  o f  a  w a t e r b i r d

s p € r c i e e  e n g a g e d  i n  a  p a r t i c u l a r  a c t i v i t y  i n  a  p a r t l c u l a r

hab i  ta t  t v ie .  The  to ta  I  nu rnber  o f  observa t  i ons  was  50  f l 47  -

Ta b l  e  I  surnrnar  i  zes the spec i  es ,  the nurnbers of  recor  ds r  the

n u r n b e r s  o f  i n d i v i d u a l s  s e e n  i n  e a c h  f i e l d  t r i p  a n d  t h e

o v e r a l  I  d i s t r  i  b u t i o n  o f  e a c h  s p e c i e s  b e t w e e n  f l o o d p l  a i  n  a n d

e s t u a r y  h a b i t a t s .  S e v e n t e e n  s p e c i e s  o r  3 2 %  o f  a l l  t h e

spec ies  recarded  i  n  the  s tudy  wer€ r  rep resen ted  by  #ewer  than

1 0  i n d i v i d u a l s  a n d  o n l y  2 7  o r  5 L y ,  w e r e  r e p r € t s e n t e d  b y  m o r e

t h a n  l O O  i n d i v l d u a l s '

Wate rb i  rds  h re re  rnos t  abundan t  i  n  Decernber  w i th  a  to ta l  coun t

of  22 650,  cofnpared wi  th  the I  owest  count  of  58�77 i  n

F e b r u a r y  ( T a b l e  1  ) .  T h u s r  n u m b e r s  w e r e  h i g h e s t  w h e n  w a t e r

l e v e l s  w e r e  d r o p p i n g  i n  l a t e  s p r l n g  a n d  e a r l y  s u r n m € r r .  I n

D e c e r n b e r ,  t h e  w a t e r  l e v e l  i n  b o t h  e s t u a r i e s  w a E i  o n  t h e  e d g e

o f  f r i n g i n g  v e g € t a t i o n  o f  t h e  f l o o d p l a i n ,  w h i l e  p o o l s  o n  t h e

f l o o d p l a i n  w e r e  s h a l l o w  a r  d r y '

S e a s o n a l  c h a n g e s  i n  a b u n d a n c e  o f  m o s t  s p e c i e s  r e f l e c t e d  t h e

o v e r a l l  p a t t e r n ,  a l t h o u g h  a  f e w  s p e c i e s  d i s p l a y e d

d i f f e r e n c e s  w h i c h  c o u l d  b e  r e l a t e d  t o  t h e i r  h a b i t a t  u s a g e  o f

t h e  w e t l a n d  s y s t e m .  S i m i l a r  n u r n b e r s  o f  B l a c k  S w a n s  w e r e

seen  i  n  Oc tober  and  Decernber ,  whereas  o ther  cOfn rnon

w a t e r b i r d s  ( A u s t r a l i a n  S h e l d u c k ,  P a c i f i c  B l a c k  D u c k ,  G r e y

T e a l  a n d  B l a c k - w i n g e d  S t i  l t )  w e r e  m u c h  r n o r e  a b u n d a n t  i n

D e c e m b e r  t h a n  O c t o b e r .  E v e n  r n o r e  d i s t i  n c t i v e  h , a s i  t h e

A u s t r a l a s i a n  S h o v e l e r  w h i c h  w a s  m o s t  a b u n d a n t  o n  t h e  s y s t e m

i n  A u g u s t ,  w i t h  o n l y  s r n a l l  n u r n b e r s  p r e s e n t  i n  o c t o b e r ,

D e c e r n b e r  a n d  F e b r u a r y .  S o m e  w a d e r s ,  i  n c  I  u d i  n g  R e d - n e c k e d

S t i n t s ,  C u r l e w  S a n d p i p e r s ,  R e d - c a p p e d  P l o v e r s  a n d  B a n d e d

s t i  I t s ,  w e r e  r n o s t  a b u n d a n t  i  n  F e b r u a r y  w h e n  t h e  o n l y  w a t e r

i  n  t h e  s y s t e m  o c c u r  r e d  i  n  s h a l  l o w  p o o l s  i  n  t h e  r n i  d d l e  o f  t h e

e s t u a r  i  e s .  T h e  W h  i  t e - f r o n t e d  C h a t  a p p e a  r e d  n o t  t o  v a r y  i  n

a b u n d a n c e ,  T h e  l o w  c o u n t  i n  A u g u s t  w a 6  p r o b a b l y  a s s o c i a t e d

w i t h  c h a n g e s  i n  b e h a v i o u r  d u e  t o  b r e e d i n g ,  w h i l e  t h e  l o w

c o u n t  i  n  F e b r u a r y  r e s u l t e d  f r o m  s u p e r f  i c i a l  s u r v e y s  o f  s o r n e

s  i  t e s  w h i  c h  h r e r e  d r y  a n d  c  l  e a r  1 y  s u p p o r t e d  n o  o t h e r

w a t e r  b i  r  d s .



D e s p i t e  t h e  g r e a t  a b u n d a n c e  o f  w a t e r b i r d s  i n  D e c e m b e r  w h e n
w a t e r  l e v e l s  w e r e  l o w  a n d  t n a n y  f l o o d p l a l n  a r e a s  w e r e  d r y ,
t h e  p r o p o r t i o n  o f  i n d i v i d u a l  w a t e r b l r d s  o b s e r v e d  i n
f  l o o d p  l a i  n  h a b i  t a t s  h , a s  o f  t e n  h i g h  ( T a b l e  1  )  .  S o m e  s p e c l e s
w e r e  r e p r € , s e n t e d  b y  o n l y  a  s m a l l  n u m b e r  o f  i n d i v t d u a l s  a n d
I  i  t t  l e  i m p o r t a n c e  c a n  b e  a t t r  i  b u t e d  t o  p r o p o r t i o n s  b a s e d
u p o n  s u c h  s m a l l  s a m p l e s ,  a l t h o u g h  t h e  h i g h  p r o p o t  t l o n  o f
s p € r c i e s  s u c h  a s  t h e  A u e t r a l a s i a n  6 r e b e  1 n  f  l o o d p l a l n
habi  ta ts  i  s  a I  most  c€ l r ta  i  n l  y  due to habi  ta t  pre{erences.

S o m e  c o r n r n o n  s p e c i e s  w € t r e  r e g u l a r l y  s e e n  i n  f l o o d p l a l n
hab i ta ts ,  howevdr  .  F requen t l y - recorded  sp€c ies  fo r  wh ich
ov€r r  c t .  70% o f  observa t ions  w€ l re  1n  f  l oodp la i  n  a reas  l ,e r€ :
W h i t e - f a c e d  H e r o n ,  G r e a t  E g r e t ,  A u s t r a l  i a n  t l h i t e  I  b i s ,
S t r a w - n e c k e d  I  b i s ,  Y e l  l o w - b i  I  l e d  S p o o n b i  1 I  ,  A u s t r a l  i a n  h l o o d
D u c k ,  G r e e n e h a n k  a n d  t J h i  t e - f  r o n t e d  C h a t ,  f  n  a d d i  t i o n  ,  4 9  . A %
a n d  4 9 . 6 7 ,  o f  A u s t r a l a s i a n  S h o v e l e r s  a n d  P a c l f  i c  B l a c k  O u c k s
r € r s p € r c t i v e l y  h f e r e  s e e n  i n  f l o o d p l a i n  a r € , a s r  w h t l e  t h e
f  l g u r e s  f o r  t h e  B l a c k  S w a n  ( 3 O . 4 % )  a n d  B l a c k - w i  n g e d  S t i  l t
( 3 0 . 3 % )  i  n d i c a t e  o n l y  a  m o d e r a t e  r e l  i a n c € ,  o n  f  l o o d p l a i n
hab i ta ts .  F requ€ ln t l y - recorded  sp€ tc ieE  wh lch  were  seen
m a i n l y  o n  t h e  e s t u a r y  w a t e r  o r  s h o r e l i n e  w i t h  l e s s  t h a n  2 5 7 ,
o f  i n d i v i d i d u a l s  o n  f l o o d p l a i n  h a b i t a t e  w e r e :  A u e t r a l i a n
S h e l d u c k ,  6 r e y  T e a l ,  E u r a s i a n  C o o t ,  R e d - n e c k e d  S t i n t ,  C u r l e r . r
S a n d p i p e r ,  R e d - c a p p e d  P l o v e r r  B a n d e d  S t i l t r  R e d - n e c k e d
Avoce t  and  S i  l ve r  Gu l  l  ,  Waders  i  n  pe r t l cu la r  seerned  to
favour  the  wa te rs  and  shore  o f  the  es tuar ies .

F o r  a l  I  s p e c i e s  c o m b i n e d ,  t h e  m a j o r i t y  o f  i n d i v i d u a l s  w e r e
observed  on  the  es tuary  wa te rs  and  shore  bu t  the  f l oodp la in
h a b i t a t e  w e r e  d i s p r o p o r t i o n a t e l y  i m p o r t a n t  f r : r  f o r a g i n g
( F i g u r e  4 ) .  I n  f l o o d p l a l n  h a b i t a t s ,  7 4 7 ,  o f  a l I  o b s e r v a t i o n s
w € r e  o f  { ' a r a g i n g  b i r d s r  c o m p a r e d  w i t h  3 7 7 ' �  o f  a l l
o b s e r v a t i o n s  o n  t h e  e s t u a r y  w a t e r s  a n d  s h o r e .

fY lo re  de ta  i  I  on  hab i  ta t  p re fe r  ences  and  pa t te rne  o f  usage  o f
a l  I  w a t e r b i r d  s p e c i e s  i s  g i v e n  i  n  T a b l e  2 .  T h i s  p r e s e n t s  t h e
n u m b e r  o f  b i r d s  o f  e a c h  s p e c i e s  i n  e a c h  h a b i t a t  c l a s s  a n d
t h e  p r o p o r t i o n  o f  t h o s e  b i r d s  w h i c h  h , e r € t  a c t i v e  ( f o r a g i n g ) .

For  exarnp  1e ,  Wh i  te - faced  Herons  wer€ t  observed  ma i  n l y  i  n
e s t u a r y  w a t e r s ,  p o o l s  o n  t h e  f  l o o d p l a i  n ,  f  l o o d e d  s a m p h i r e

' a n d  o n  p a s t u r e  a n d  w e r €  u s u a l l y  f o r a g i n g  i n  t h e e e  h a b i t a t s .
;  The srnal  I  nurnber  observed on the estuary shore was domi nated
' b y  i  n a c t i v e  o r  r o o s t i  n g  b i  r d s .  T h e  n u r n b e r s  o f  b i  r d s  i  n
d i f f e r e n t  h a b i t a t s  c a n n o t  b e  d i r e c t l y  c o r n p a r e d  a s  t h e  a r e a s
o +  t h e  h a b i t a t s  v a r y .  H o w e v e r ,  h a b i t a t s  s u c h  a s  p o o l s  a n d

looded  sa rnph  i  re  h ,e re  no t  g rea t  l y  I  a rger  i  n  a rea  than  oLher
b i  ta ts  bu t  suppor ted  rnuch  I  a rger  nu rnbers  o f  Wh i  te - faced
r o n s r  s u g g e s t i n g  t h a t  t h e y  a r e  p a r t i c u l a r l y  i r n p o r t a n t  f o r

h i  s  s p e c i  e s ,

i  l e  c a u t i o n  m u s t  b e  e x e r c i s e d  u r h e n
t e r b i  r  d s  i  n  d i  f f e r e n t  h a b i  t a t s  '  t h e

bere  o f  ac t i  ve  and  i  nac t  i  ve  b i  r  ds

cornpar i  ng nurn bers of
d i  s t r  i  b u t i o n  o f

ca n be cornpare d betwee n
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h a b l t a t s  w i t h  t h e  T w o - w a y  C h i - s q u a r e  t e s t .  f n  t h e  c a s e  a #
the  h fh i te - faced  Heron ,  927 , '  o f  the  la rge  Ch i -sguare  va lue  h ,as
due  to  the  un€xpec ted ly  low p ropor t ion  o f  fo rag ing  b t rds  bu t
h i g h  p r o p o r t i o n  o f  r o o s t t n g  b l r d s  a l o n g  t h e  e s t u a r y
s h o r a e l i n e .  T h e  A u s t r a l i a n  P e l i c a n  h a d  a  e l m i l a r  s i g n i f i c a n t
b i a s  t o w a r d s  r o o s t l n g  o n  t h e  e s t u a r y  B h o r e .

The  Aus t ra l  i  an  Wh i  te  I  b i  s  and  S t rah , -necked  I  b i s  were
r e c a r d e d  i n  a l l  h a b i t a t s  e x c e p t  d r y  s a m p h i r e .  T h e  S t r a w -
n e c k e d  I b i s  w a s  p a r t i c u l a r l y  a b u n d a n t  o n  p a s t u r e  ( 3 4 . 4 7 .  o f
i n d i v i d u a l s ) ,  w h e r e a s  t h e  W h i t e  I b i s  w a s  a b u n d a n t  1 n  f l o o d e d
s a r n p h i r e  ( 5 O . 3 %  o f  i n d i v i d u a l s ) ,  w i t h  o n l y  l 5 . B %  o f  b i r d s  o n
pasture.  The rna jor  I  ty  of  I  nd l  v  i  dua ls  were act  I  ve except  on
the  es tuary  shore ,  w i th  777 ,  and  A27 ,  o f  the  Ch l -sguare  va lues
# o r  t h e  W h i t e  I b i s  a n d  S t r a w - n e c k e d  I b i E  r e E i p e c t l v e l y  b e i n g
d u e  t o  t h e  h i g h  p r o p o r t i o n  o f  r o o s t i n g  b i r d s  o n  t h e
s h o r e l i n e .  T h e  Y e l l o w - b i l l e d  S p o o n b i l l  w a s  t n o r e  r e s t r i c t e d
i n  d l s t r i b u t i o n  t h a n  t h e  i b i s  s p e c i e s  w i t h  8 , 6 . 1 7 ,  o f
i n d i v i d u a l s  i n  p o o l s  a r  f l o o d e d  s a m p h i r e ,  a n d  t h e  o n l y
i n a c t i v e  b i r d s  b e i n g  t h r e e  i n d i v i d u a l s  o n  t h e  e s t u a r y  s h o r e .

T h e  B l a c k  S w a n ,  A u s t r a l  i a n  S h e l d u c k ,  P a c i f i c  B l a c k  D u c k ,
6 r e y  T e a I  a n d  A u s t r a l a s i a n  S h o v e l e r  s h o w e d  b r o a d l y  s i n r l  l a r
p a t t e r n s  o f  d l s t r t b u t i o n  a n d  u s a g e .  I n  p a r t i c u l a r ,  a l l
appeared to be us lng the estuary shore far  roost lng but  to
be  fo rag i  ng  e lsewhere .  The  B lack  Swan wae t  mos t  abundan t  I  n
es tuary  wa te rs  bu t  i  t  was  the  sma l  l e r  sa tnp les  i  n  poo ls  and
f l o o d e d  s a r n p h i r e  w h i c h  w e r e  d o s t i n a t e d  b y  f o r a g i n g  b i r d s .
T h e  P a c i f  i c  B l a c k  D u c k  h a d  a  s i c t i  l a r  p a t t e r n  o f  a b u n d a n c e
a n d  f o r a g i n g ,  w h e r e a s  t h e  A u s t r a l a s i a n  S h o v e l e r  d i s p l a y e d  a
v e r y  s t r o n g  b i a s  t o w a r d s  # a r a g i  n g  i  n  p o o l s  ( m o s t l y  i  n
s a m p h i r e ) .  T h e  h i g h  p r o p o r t i o n  o f  f o r a g i n g  S h o v e l e r s  o n
p o o l s  c o n t r i b u t e d  6 A %  t o  t h e  s i g n i f i c a n t  C h i - B q u a r e  v a l u e ,
w h e r e a s  i n  a l l  o t h e r  s w a n  a n d  d u c k  s p € t c l e s  i t  w a s  t h e
p r o p o r t i o n  o f  r o o s t i n g  b i r d s  o n  t h e  e s t u a r y  s h o r e  w h i c h  m a d e
t h e  g r e a t e s t  c o n t r i  b u t i o n  t o  C h i - s q u a r e  v a l u e s .

T h e  A u s t r a l i a n  S h e l d u c k  d i s p l a y e d  t h e  h i g h e s t  p r o p o r t i o n  o f
a c t i v e  b i  r d s  o n  e s t u a r y  w a t e r s  c o r n p a r e d  w t  t h  o t h e r
w a t e r f o w l ,  b u t  t h e  s r n a l l  s a r n p l e  o f  b i r d s  o n  p a s t u r e
c o n s i s t e d  a l r n o s t  e n t i r e l y  o f  a c t i v e  b i r d s .  T h e  6 r e y  T e a l
w a s  t h e  m o s t  a b u n d a n t  w a t e r b i r d  w i t h  t h e  g r e a t e s t  p r o p o r t i o n
o f  a c t i v e  b i r d s  o n  p o o l s .  T h e  p r o p o r t i o n  o f  a c t i v e  b i r d s  i n
f l o o d e d  s a r n p h i r e ,  h o w e v e r r  w a s  l o w .

The  Aus t ra  I  i  an  Wood Duck  d i  f  f e red  f  ro rn  o ther  ducke  i  n  be i  ng
observed  rna  i  n l  y  on  pas tu re  a  I  though  so rne  b i  r  ds  d i  d  roos t  on
t h e  e s t u a r y  s h o r e .  T h e  W o o d  D u c k  w a s  a l s o  r e g u l a r l y  s e e n
around  fa r rn  darns  in  the  reg ion .

The  Greenshank  was  the  rnos t  ca tho l  i  c  o f  the  waders  i  n  te rms
o f  hab i  ta t  se lec t  i on  and  the  g rea tes t  nu rnbers  were  observed
o n  p o o l s  a n d  i  n  f  l o o d e d  s a r n p h i r e .  F e w  r o o s t i  n g  G r e e n s h a n k s
h te re  observed  bu t  a  I  I  were  on  the  es tuary  shore  o r  i  n
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s h a l l o w  w a t e r s  o f  t h e  e s t u a r y .  T h i s  w a E i  n o t  s t a t l s t i c a l t y
s i i n i f i c a n t ,  h o w e v e r ,  a n d  t h e  G r e e n s h a n k  w a g  t h e  o n l y
water  b i  r  d  sPec i  es that  was rGlgul  ar  I  y  rec 'e � r  ded and dt  d not
s h o w  s i g n l f i c a n t  d t f f e r e n c e s  I  n  h a b l t a t  u s a g e .  R e d - n e c k e d
S t i n t s  w e r e  o n l y  o b s e r v e d  o n  t h e  e s t u a r y  s h o r e  w h i l e  C u r l e w
Sandp  i  pe rs  lge re  observed  on  the  es tuary  shore  and  i  n
sha l  l ows  o f  es tuary  wa te rE .  Mos t  Red-capped  P lovers  wer€ l
observed  fo rag ing  on  the  es tuary  shore  bu t  one  f l ock  o f  ZOO
bi  rds h,as observed forag i  ng on gra zed pasture.  The absence
o f  roos t ing  Red-capped  P lovers  on  pas tu re  con t r lbu ted  ZZy .  to
t h e  C h i - s q u a r e  v a l u e .

T h e  B l a c k - w i  n g e d  a n d  B a n d e d  S t i  I  t s  w e r e  s i m i  l a r  I  n  t h e i  r
h a b i t a t  u s a g e  a l t h o u g h  a  g r e a t e r  p r o p o r t i o n  o f  B l a c k - w i n g e d
S t i l t s  t h a n  B a n d e d  S t l l t s  ( 2 9 . 3 %  c o r n p a r e d  w i t h  l g . 7 y , l  u s e O
pool  s  and f  looded samphi  re.  Roost  i  ng b i  rds hfere found
m a i n l y  o n  t h e  e s t u a r y  s h o r e  a n d  t h i s  b i a s  c o n t r i b u t e d  A 7 y .
a n d  ? 2 %  o f  t h e  c h i - s q u a r e  v a l u e s  o f  t h e  B l a c k - w i n g e d  a n d
Banded St  i  l  ts  respGtct  i  ve I  y .  The Red-necked Avocet  d l  f fered
i n  t h a t  i t  { o r a g e d  a n d  r o o s t e d  p r i m a r i l y  o n  t h e  e s t u a r y
waters.  I  t  was the rnost  estuary-dependent  of  the
f requen t  I y - recorded  spec ies .

The  Wh i te - f ron ted  Cha t  was  the  on ly  f requen t l y - recorded
spec ies  to  regu la r l y  use  d ry  sa rnph i re r  a l though  4Oy.  o f  the
2 3  o b s e r v a t i o n s  o f  t h e  L i t t l e  G r a s s b i r d  w e r e  i n  t h t s
hab i ta t .  The  t . Jh i te - f ron ted  cha t  a l so  used  the  es tuary
s h o r e '  b u t  t h e  3 6  o b s e r v a t i o n s  i n  t h i s  h a b i t a t  t n c l u d e d  1 6
b i  rds  d r  i  nk  i  ng  f ron  a  f reshwate r  soak .

The  hab i ta t  usage  o f  the  mos t  f requen t l y - recorded  spec ies
w a s  b r o k e n  d o w n  b y  f i e l d  t r i p  t o  d e t e r m i n e  i f  a n y  s e a s o n a l
p a t t e r n s  c o u l d  b e  o b s e r v e d  ( T a b l e  3 ) ,  . C h a n g e g  i n  t h e
di  s t r  i  but  i  on of  sorne spec i  es across the habi  ta ts  ref l  ected
c h a n g e s  i n  w a t e r  l e v e l  a n d  a v a i  l a b i  I  i t y  o f  h a b i t a t s .  F o r
e x a r n p I e r  t h e  h J h i t e - f r o n t e d  C h a t  w a s  r e c o r d e d  r n o s t l y  i n
f  l ooded  sa rnph i  re  when  wate r  I  eve l  s  were ,  h i  gh  (June ,  Rugus t
and  Oc tober  )  and  i  n  d ry  sa rnph i  re  when  wate r  I  eve ls  were  low
( D e c e m b e r  a n d  F e b r u a r y )  .  S i r n i  l a r l y ,  a  h i g h  p r o p o r t i o n  o f
B l a c k - w i n g e d  S t i  l t s  w a s  o b s e r v e d  o n  p o o l s  a n d  i n  f l o o d e d
s a m p h i r e  w h e n  w a t e r  l e v e l s  w e r € ,  h i g h  i n  A u g u s t  a n d  O c t o b e r ,
w i th  low p ropor t ions  i  n  June  and  Decernber .  I  n  so rne  o ther
s p e c i e s ,  s e a s o n a l  c h a n g e s  w e r e  r n o r e  c o r n p l e x .

B l a c k  S w a n s  w e r e  r e c o r d e d  m a i n l y  ( 8 3 . 8 %  o f  o b s e r v a t i o n s )  i n
f l o o d p l a i n  h a b i t a t s  i n  J u n e  b u t  i n  l a t e r  f i e l d  t r i p s  r n o s t
b i  r  ds  were  on  the  es tuar  i  es  (28 .  ! y , ,  23  .  67 ,  a  nd  7  .  4% on
f  l o o d p l a i  n s  i  n  A u g u s t ,  O c t o b e r  a n d  D e c e r n b e r  r e s p e c t i v e l y )  .t l h i  s  resu l  t  i  n  Augus t  and  Oc tober  was  p robab ly  due  to  the

h i f t  o f  b i r d s  o n t o  t h e  e s t u a r i e s  w h e n  c h i c k s  h a d  h a t c h e d ,
h i  l e  the  low va lue  i  n  Oecernber  can  be  a t t r  i  bu ted  to  low

f a t e r  l e v e l s ,  I n  a l  I  f  i e l d  t r i p s ,  t h e  p r o p o r t i o n  o f  b i r d s
h a t  w e r e  f o r a g i n g  w a s  h i g h e r  o n  t h e  f l o o d p l a i n s  t h a n  o n  t h e
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estuar  i  ee r  a  I  though the estuar  i  es became i  rnpor tant  for
fo rag i  ng  i  n  December  when  the  f  l oodp la l  n  h ,aB mos t l y  d ry .

T h e  A u s t r a l i a n  S h e l d u c k  d i s p l a y e d  a  s i n i l a r  s e a s o n a l  s w i n g
t o w a r d s  t h e  e s t u a r i e s .  F o r  e x a m p l e ,  9 3 . 6 %  o f  o b s e r v a t i o n s
in  June  wera  on  f l oodp la ins  ev€rn  though  wa te r  l eve ls  h ,Gr re
low,  wh l  l e  38 .9% o f  observa t ions i  t  n  oc tober  were  on
f l o o d p l a l n s  w h e n  w a t e r  l e v e l s  w e r e r  h i g h .  S a m p l e  s i z e s  o f
A u s t r a l i a n  S h e l d u c k s  w e r e  t o o  v a r i a b l e  t o  b e  c o n f i d e n t  a b o u t
c h a n g e s  i  n  t h e  P r o p o r t i o n  o f  $ o r a g i  n g  b i r d s  i  n  d i f f e r e n t
hab i ta ts r  bu t  the re  appeared  to  b€  an  tnc rease  in  dependence
u p o n  t h e  e s t u a r i e s  f o r  f o r a g i n g  a s s o c i a t e d  w i t h  l o w  w a t e r
l e v e l s  i n  D e c e m b e r  a n d  F e b r u a r y .

T h e  B l a c k  D u c k  a l s o  d i s p l a y e d  a  d e c l  i  n e  i  n  t h e  p r o p o r t i o n  o f
b l r d s  o n  t h e  f l o o d p l a i n s  w i t h  r i s i n g  w a t e r l e v e l s  f r o m  J u n e(76 ,  6%t  to  oc tober  (  s9 .  o%,  .  The  p ropor t  i  on  o f  b i  r  ds  on
f l o o d p l a l n s  i n  A u g u s t  w a 6  p a r t l c u l a r l y  l o w  ( 4 s .  z r . r .
F loodp l  a i  ns  were  i rnpor tan t  fo r  fo rag i  ng  i  n  a l  I  Bea 'ons  w i  th
an  I  nc rease  i  n  the  p ropor t ton  o f  fo iag i t rg  b i rds  on  the  open
w a t e r  o f  t h e  e E t u a r i e s  w i t h  l o w  w a t e r  l e v e l e  i n  O e c e m b e r .

The  Grey  Tea l  resernb led  the  B l  ack  Duck  i  n  d i s t r t  bu t ion  o f
n u r n b e r s  a n d  a c t i v i t i e s r  € X c e p t  t h a t  i t  w a s  t h e  o n l y  s p e c l e s
to  cons ls ten t l y  use  f l ooded  sa rnph i re  f l c r r  roos t lng .  The
Aus t ra l  as i  an  Shove le r  a l  so  roos ted  i  n  f  l ooded  " . , i ph i  re  i  n
Augus t ,  bu t  numbers  o f  th i s  spc tc ies  h ,€ ! re  genera1 Iy  too  low
to  c lea r  l y  es tab l  i  sh  pa t te rns  o f  usage .  i t  l . rag  rno r€ ,
d e p e n d e n t  o n  p o o l s  o n  t h e  f l o o d p l a i n s  f . c , r  f o r a g l n g  t h a n
o t h e r  s p e c l e 6 .

L o g - l i n e a r  a n a l y s e s  w e r e  c a r r i e d  o u t  o n  t h e  m o s t  f r e q u e n t l y
recor  ded sp€c i  es to  fur ther  exarn i  ne re I  a t  i  onsh i  ps between
a b u n d a n c e ,  h a b i t a t  a n d  a c t i v i t y .  M a n y  s p e c i e s  c o u l d  n o t  b €
t e s t e d  a s  t h e  L o g - l i n e a r  t e s t  u s e d  r e c o r d  r a t h e r  t h a n
observat  i  on data and there w€,re too few recor  ds $or  most
s p e c i e s .  T h e s e  t e s t s  f o u n d  s l g n i f i c a n t  t w o - w a y  a s s o c i a t i o n s

.  b e t w e e n  h a b i t a t  a n d  a c t i v i t y  f o r  t h e  B l a c k  S w a n  ( X z  =   g . Z f . ,
P
G r e y  T e a l  ( X z  =  4 0 . l S ,  p
be l  ng  rnore  Preva len t  i  n  so rne  hab i  ta ts  than  o thers .  These
r e s u l t s  r e i  n f o r c e  t h o s e  o f  t h e  C h i - s g u a r e  t e s t s .  I t  i s
i m p o r t a n t  t o  n o t e  t h a t  t h e  L o g - l i n e a r  a n a l y s e s  f o r  t h e s e
s p e c i e s  d i  d  n o t  f i  n d  s i  g n i  f i  c a n t  a s s o c i  a t  i o n s  b e t w e e n  e i  t h e r
a b u n d a n c e  a n d  h a b i t a t  a r  a b u n d a n c e  a n d  a c t i v i t y .  T h i s
i  nd ica tes  tha t  the  nurnber  o f  b i  rds  i  n  a  record  was
i n d e p e n d e n t  o f  h a b i t a t  o r  a c t i v i t y .  W i t h  t h e  A u s t r a l  i a n
S h e l d u c k ,  h o w e v € l r ,  a b u n d a n c e  w a s  s i g n i f i c a n t  i n  a  t h r e e - w a y
a B s i o c i a t l o n w 1 t h h a b i t a t a n d a c t i v i t y ( x e = 3 3 6 . 1 ' P <
O ' O O O I  ) .  T h i s  s u g g e s t s  t h a t  f  l o c k  s i = e  w a s  g r e a t e r  i n  s o , n e
h a b i t a t s  t h a n  o t h e r s  a n d  w i t h  s o r n e  a c t i v i t i e s  t h a n  o t h e r s .
A u s t r a l i a n  s h e l d u c k s ,  r n o r e  t h a n  o t h e r  w a t e r f o w l ,  w G , r e
c o m r n o n l y  r e c o r d e d  i n  p a i r s  a n d  s r n a l l  g r o u p s  w h e n  f o r a g i n g  o n
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p a s t u r e  a n d  p o o l s ,  b u t  i n  l a r g e  f l o c k s  w h e n  f o r a g i n g  a r
roos t ing  on  the  es tuary  and  es tuary  shore '

Obaerva t lon r  on  Noc tu rne l  Forag t  ng  by  lda tc rb l  rd r

N o c t u r n a l  o b s e r v a t i o n s  w e r e  r e s t r i c t e d  b y  t h e  a v a i  l a b i  I  i t y
a n d  e f f e c t i v e n e s s  o f  e q u i p m e n t  a n d  f e w  q u a n t i f i a b l e  d a t a
wer€l  obta i  ned.  Desp i  te  th is ,  sotne subject  i  ve observat lons
w e r e  m a d e  a n d  t h e  g e n e r a l  i m p r e s s i o n  g a i n e d  w a 6  t h a t
w a t e r b i r d s  w a r e  f o r a g i  n g  e x t e n s i v e l y  a t  n i g h t .  g i t e  I  I  w a s
s u r v e y e d  i n  d a y l i g h t  a n d  a t  n i g h t  o n  l O  A u g u s t  t 9 ? 4  a n d  t h e
f o l l o w i n g  n u m b e r s  o f  b i r d s  w e r e  s e e n ,  w i t h  t h e  n o c t u r n a l
c o u n t s  b e i n g  a p p r o x i m a t i o n s  o n l y .

D i  u rna  I  Noc tu rna l
L i t t l e  P i e d  C o r m o r a n t
hfh i  te- faced Heron
Grea t  Egre t
B I a c k  S w a n
A u s t r a l  i a n  S h e l  d u c k
P a c i  f i  c  B l  a c k  D u c k

"6rey Tea I
iAustra I  as I  an Shove I  er
l l a r s h  H a r r i e r
tu rp Ie  Swamphen

I  ack -w i  nged  S t  i  I  t
(  Tota I

I
2
I
3
I

24

1 0

3
46

1
6

3 6 )

2
3

t o
4

1 0

b e r s  i  n  d a y l  i g h t  a n d  a t  n i g h t  w e r € ,  s i m i  l a r  b u t  i t  i e
spected that  rnore b l  r  ds were present  at  n i  ght  than were

r d e d r  E S  v i s i b i l i t y  a r n o n g s t  f l o o d e d  s a m p h i r e  m a d e
n t i f i c a t i o n  a n d  c o u n t i n g  v e r y  d i f f i c u l t .  T h e

s t r a l a s i a n  S h o v e l e r s  i n  p a r t i c u l a r u n a y  h a v e  b e e n  r n o r e
ndan t  than  i  nd i  ca ted ,  as  they  wc t r€ t  heard  ra ther  than
F l .

t r l bu t l on  o f  Wate rb l rde  on  the  Ee tua ry  Eye tem

l e  t h e  s u r v e y  z o n € r s  b r € | r e  u n e q u a l  t n  s i z e r  o a k l n g  d i r e c t
a r i s o n s  o f  n a t e r b i r d  n u m b e r s  d i f f i c u l t ,  i t  w a 6  a p p a r e n t

w a t e r b l r d s  w e r e  u n e v e n l y  d i s t r i b u t e d  o n  t h e  e s t u a r y
t e m  ( T a b l e  4 ) .  Z o n e s  3  a n d  4  a r o u n d  t h e  V a s s e  E s t u a r y

A p p e n d i x  3  a n d  F i g u r e  2 l  s u p p o r t e d  t h e  l a r g e s t  n u r n b e r s
s t  spec ies  and  the  g rea tes t  to ta l  numbers  o f

v i d u a l s .  A l t h o u g h  t h e s e  z o n e s  w e r e  l a r g e  a n d
pessed  much  o f  the  Vasse  Es tuary ,  severa l  spec ies  wer€ l
o p o r t i o n a t e l y  a b u n d a n t  i  n  t h e m  r e l a t i v e  t o  t h e  s l  z e  o f

t o n e s ,  T h e r e  w e r e  a p p r o x i m a t e l y  a s  r n a n y  G r e y  T e a l  s e e n
o n e  3 ,  # o r  e x a m p l e ,  a s  o n  t h e  w h o l e  o f  t h e  W o n n e r u p

ry  (4872  co rnpared  w i  th  4602 ,  .  Hore  ex t re rne  exarnp les
d b d  t h e  P a c i f i c  B l a c k  D u c k ,  w i t h  3 2 2 1  i n d i v i d u a l s  i n
4  c o r n p a r e d  w i t h  o n l y  9 6 8  i n d i v i d u a l s  o n  t h e  W o n n e r u p
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E s t u a r y ,  a n d  t h e  Y e l  l o h f - b i  l  l e d  S p o o n b l  1 l  w i t h  I  l O  s e e n  i n
Z o n e  2  a n d  9 8  i  n  Z o n e  3 ,  c o r n p a r e d  w i t h  o n l y  1 3  s e e n  o n  t h e
Wonnerup  Es tuary .  In  con t ras t  to  these  spc tc leE ,  the  B lack
Swan appeared to be rnor€ €tvenl  y  d i  s t r  i  buted acrosa the
wet land  sys tem,  e r i th  numbers  i  n  the  d i f fe ren t  zones  rough ly
propor t  i  ona I  to  the ar€tas of  the zones.

Oesp i te  the  i rnpor tance  o f  se tv€ , ra l  zones  w i th ln  the  Vasse
Estuary,  a  few Bpec i  es w€rre most  abundant  i  n  par ts  of  the
Wonnerup  Es tuary .  I  n  pa r t  i  cu l  a r ,  fnany  sPec ies  o f  waders
nare  la rge ly  o r  co rnp le te ly  con f  i  ned  to  Zone  7  .  These
i  nc luded abundant  apGrc i  es such aE the Red-necked St  i  n t  (  a  I  I
o f  t 2 9 2  i n d i v i d u a l s  i n  Z o n e  7 1 ,  C u r l e w  S a n d p i p e r  ( a l l  o f  2 6 0
i n d i v i d u a l s  i n  Z o n e  7 1 ,  R e d - c a p p e d  P l o v e r  ( Z o n e  7  c o n t a i n e d
' 7 6 Y .  o f  5 6 4  i n d i v i d u a l s )  a n d  B a n d e d  S t i l t  ( Z o n e  7  c o n t a i n e d
6 3 7 .  o f  3 O B 3  i n d i v i d u a l s ) .  T o n e  7  w a s i  a l s o  t h e  o n l y  z o n e
where  fou r  in f reguen t l y -observed  waders  uere  recorded .

Ereedl  ng Obearvat lon l

,B reed i  ng  observa t ions  a re  su rn tnar i  zed  i  n  Tab les  5  and  6 .
t  observat ions consisted of  a group of dependent young.

x c e p t i o n s  w e r e  o n €  o b s e r v a t i o n  o #  a n  A u s t r a l a s i a n  S h o v e l e r
eseumed to have a nest  tn  dense grass of  s i te  18 because of
t s  b e h a v i o u r ) ,  a n d  B l a c k  S w a n  n e s t s  w i t h  e g g s  l n  s i t e s  9 ,

and  30-34 .  The  loca t ions  o f  swan  nes t ing  mounds  wer€  no t
ra l  l y  recorded  bu t  13  mounds  w€ ' re  bu i  I t  (a l though  no t

d )  i n  g razed  samph i re  in  Zone  7 .  Some o f  these  nes ts
e  o l d  ( p r e - L ? g 4 )  b u t  a l l  h a d  b e e n  a d d e d  t o  i n  t 9 9 4 .  O f

I  spec ies ,  the  B lack  Swan was  recorded  b reed ing  mos t
quen t l y  w i th  rnos t  b roods  observed  on  the  Wonnerup

t u a r y ,  O f  4 2  b r e e d i n g  r e c o r d s  o f  t h e  e i g h t  o t h e r  s p B c i e s ,
l y  th ree  records  were  on  the  Wonnerup  Es tuary  and  mos t

e  c o n f i n e d  t o  Z o n e s  1 ,  2  a n d  4  o n  t h e  V a s s e  E s t u a r y .
h  t h e  A u s t r a l a s i  a n  G r e b e  a n d  E u r a s i  a n  C o o t ,  b r e e d i  n g  w a s
ge ly  con f ined  to  the  f reshwate r  poo ls  su r rounded  by
t u r e  o f  Z o n e  l .  M o s t  b r e e d i n g  r e c o r d s  o f  t h e  A u s t r a l i a n
l d u c k  w e r e  i n  Z o n e  4 ,  w h i c h  c o v e r e d  a  l a r g e  a r e a r  b u t
t  r e c o r d s  o f  t h e  P a c i f i c  B l a c k  D u c k  w e r e  i n  t h e  s m a l l

2 .  T h e  d e n s i t y  o f  B l a c k  D u c k  b r o o d s  w a s  p a r t i c u l a r l y
h  a l o n g  a n  u n d i s t u r b e d  s h o r e l i n e  o f  s e d g e s  a n d  t a l l  g r a s s

r  p a p e r b a r k  t r e e s .  S i x  b r o o d s  w e r e  f o u n d  a l o n g  l e s s
n 2OO rn of  shore.

s  w i t h i  n  f  l o o d p l  a i  n  v e g e t a t i o n  w e , r e  a n  i m p o r t a n t
t i o n  f o r  b r e e d i n g  r e c o r d s  o f  r n o s t  s p e c i e s  ( T a b l e

Whi te - f ron ted  Cha t ,  however  r  nes ted  in  bo th  d ry
d e d  s a r n p h i r e ,  w h i l e  t h e  g r e a t e s t  n u m b e r  o f  B l a c k

.h f€ r "€  loca ted  in  f l ooded  sedges .

6 ) .
a n d

Duck
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D I  etur  ba nco

Dis tu rbance  € )ven ts  were  recorded  fo r  23  sPec ies  w i th  the

rnos t  even ts  recarded  fo r  the  B lack  Swan,  Aus t ra l  l an
S h e l  d u c k  ,  P a c i  f i  c  B l  a c k  D u c k  ,  G r e y  T e a l  a n d  B l  a c k - w i  n g e d

S t i  l t  ( T a b l e  7  a n d  f  i g u r e  5 )  .  F o r  a l  I  s p e c i e s  w h e r e  b o t h

a c t i v e  a n d  i n a c t i v e  b i r d s  h , e r e  r e l o � r d e d r  t h e r e  w e r e

s i  g n i  f i  c a n t  d i  f f e r e n c e s  i  n  t h e  d i  s t a n c e  a t  w h i  c h  d i  s t u r b a n c e
o c c u r  r e d  b e t w e e n  s p e c i e s  ( F r ,  r 7 2  =  9 . 9 2 r  P
b e t w e e n  s i p e c i e s  w h e n  e n g a g e d  i n  t h e  s a m e  a c t l v i t y  ( F r '  t ? 7  =

1 O . 5 9 r  P
i  r r e s p e c t  i  v e  o f  s p e c i e s  (  F r ,  t z ?  =  1  '  9 4  r  P
d i f f e r c l n c e  b e t w e e n  s p e c i e s  w h e n  e n g a g e d  i n  t h e  s a t n e  a c t t v i t y

i  nd i  cates that  the overa I  I  d i  f  ferenc€,  between spGtc i  ee waEi

n o t  d u e  t o  d i f f e r e n c e s  i n  t h e  p r o p o r t i o n  o f  a c t i v e  a n d
i n a c t i v e  b i r d s  i n  t h e  s a r n p l e  o f  e a c h  t p e c i e s .  T h e

d i f f e r e n c € r  b e t w e e n  a c t i v e  a n d  i n a c t i v e  b i r d s  i r r e s p e c t i v e  o f

s p G l c i e s  i n d i c a t e s  t h a t  a  c o m r n o n  r e l a t i o n s h i p  e x i s t s  b e t w e e n

t h e  a c t i v i t y  o f  a  b i r d  a n d  t h e  d i s t a n c e  a t  w h i c h  i t  i s

d i s t u r b e d ,  r € , g a r d l e s s  o f  s p € l c i e s ,  a l t h o u g h  t h i s  r e l a t i o n s h i p

m i g h t  n o t  a p p l y  t o  a l  I  s P e c i e s -

F o r  m o s t  s p e c i e s  f o r  w h i c h  d a t a  w e r e  a v a i l a b l e r  t h e  d i s t a n c e

a t  w h i c h  d i s t u r b a n c e  o c c u r r e d  a p p e a r e d  g r e a t e r  S a r  i n a c t i v e

than  ac t i ve  b i  rds .  Cornpar  i  song  o f  rneen  d i  s tu rbance
d i s t a n c e s  f a r  s p e c i e s  w i t h  a d e q u a t e  d a t a  i n  b o t h  a c t i v i t y
c l a s s e s  ( r n o r e  t h a n  3  r e c o r d s  i  n  e a c h  c l a s s )  r  f o u n d  t h e

d i s t a n c G '  t o  b e  s i g n i f i c a n t l y  g r e a t e r  $ o r  i n a c t i v e  t h a n
a c t i v e b i r d s w i t h t h e A u s t r a l i a n S h e l d u c k ( T = 1 . B 7 , p <
O . O S )  ,  G r e y  T e a l  ( T  =  Z . t t ,  P
S t i l t  ( T  =  4 . 5 4 t  p
w e r e  f o u n d  w i t h  t h e  B l a c k  S w a n  ( T  =  - 1 . O S B )  a n d  P a c i f i c
B l a c k  D u c k  ( T  =  - A . 7 7 r .

D  i  f  f e rences  be tween  spec  i  es  were  so rne t  i  mes  g rea t  (  Tab l  e  7 ,  .
T h e  G r e y  T e a l ,  f o r  e x a r n p l e ,  w a s  f n o r e  s e n s i t i v e  t o
d i s t u r b a n c e  t h a n  t h e  A u s t r a l  i a n  S h e l d u c k  a n d  P a c i f i c  B l a c k

D u c k ,  w h i l e  t h e  B l a c k - w i n g e d  S t i l t  c o u l d  s o r n e t i m e s  b e

approached  to  w  i  th  i  n  20  r l l .  The  da ta  sugges t  tha t
d i f f e r e n c e s  r n a y  e x i s t  b e t w e e n  s i r n i l a r  s p e c i e s  s u c h  a s  t h e
A u s t r a l i a n  W h i t e  a n d  S t r a w - n e c k e d  I b i s e s ,  b u t  a d d i t i o n a l
r e c o r d s  w o u l  d  b e  v a l u a b l e .

T h e  d i s t a n c e  a t  w h i c h  d i s t u r b a n c e  o c c u r r e , d  w a s  i n d e p e n d e n t
o f  f  l o c k  s i  z e ,  t h e  n u r n b e r  o f  o t h e r  s p e c i e s  p r e s e n t  a n d  t h e
n u r n b e r  o f  p e o p l e  a p p r o a c h i  n g  t h e  b i  r d s  { a r  t h e  A u s t r a l  i a n
W h i t e  I b i s ,  B l a c k  S w a n  a n d  P a c i f  i c  B l a c k  D u c k  ( T a b l e  8 ) .
T h e  r e s p o n s e  t o  d i s t u r b a n c e  o f  i n a c t i v e  A u s t r a l i a n  S h e l d u c k s
a n d  a c t i v e  G r e y  T e a l  w a s  a l s o  u n a f f e c t e d  b y  f l o c k  s i z e r  t h e
presencG,  o f  o the r  spec ies  and  the  nurnber  o f  peop le

a p p r o a c h i  n g .  H o w e v e r ,  a c t i v e  A u s t r a l  i a n  S h e l  d u c k s '  i n a c t i v e
G r e y  T e a  I  a n d  a c t i  v e  B l  a c k - w i  n g e d  S t  i  I  t s  w e , r e  a f  f e c t e d  b y  a t
l e a s t  o n e  o f  t h e s e  v a r i a b l e s  ( T a b l e  8 ) '  F o r  a c t i v e
A u s t r a l  i a n  S h e l  d u c k s ,  t h e  d i s t a n c e  a t  w h i c h  d i s t u r b a n c e
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o c c u r r e , d  w a s  p o s i t i v e l y  I  i n k e d  t o  f  l o c k  s i z e .  T h u s ,  a  l a r g e
f l o c k  o f  a c t i v e  A u s t r a l l a n  S h e l d u c k s  w o u l d  b e  e x p e c t e d  t o  b e

d i s t u r b e d  a t  a  g r e a t e r  d i s t a n c e  t h a n  a  s r n a l  I  f  l o c k .  T h e

s a r n e  p o s i t i v e  r e l a t i o n s h i p  b e t w e e n  f  l o c k  s i  z e  a n d  d i s t a n c € '

a t  d i s t u r b a n c e  w a s  f o u n d  w i t h  i n a c t i v e  6 r e y  T e a l .  F o r

a c t i v e  B l a c k - w i n g e d  S t i  l t s ,  h o w e v e r ,  t h e  d i s t a n c e  a t  w h i c h

d i s t u r b a n c e  o c c u r r e d  w a s  p o s i t i v e l y  l i n k e d  t o  t h e  n u m b e r  o f

o t h e r  s p e c i e s  p r e s e n t  o n l y .  B l a c k - w i n g e d  S t i  l t s  h , e r e
genera l  l y  to le ran t  o f  d i  s tu rbance  bu t  wou l  d  take  f l  i  gh t  i  f

a n o t h e r  s p € ' c i e s  t o o k  f  l  i g h t .  T h i s  s o r t  o f  i n t e r a c t i o n
be tween  spec ies  was  observed  on  seve t ra l  occas ions  bu t  the

responEies and roovernents of  b i  r  ds were cornp I  i  cated and

d i f f i c u l t  t o  g u a n t i f y .  O n  o n e  o c c a s i o n r  a  m i x e d  f l o c k  o f

r o o s t i  n g  6 r e y  T e a l s ,  P a c i f i c  B l a c k  D u c k s ,  A u s t r a l  i a n
She l  ducks  and  h lh i  te - faced  Herons ,  w i  th  B l  ack -w l  nged  S t i  I  t s

f o r a g i  n g  i  n  a d j a c e n t  s h a l  l o w s ,  t o o k  f  l  l g h t  a t  a n  e s t i r n a t e

L 7 O ; .  T h i s  a p p € t a r e d  t o  b e  i n i t i a t e d  b y  t h e  t e a l s .  A l l

d u c k s  t e f t  t h e  a r e a ,  b u t  t h e  h e r o n s  r e t u r n e d  a n d  t h e  s t i l t s

f l ew c loser  to  the  sourc€ t  o f  d i s tu rbance  and  resumed

feedi  ng !

DIgCUEBI ON

P a t t e r n e  o f  F o r e g l n g ,  H a b t t a t  B e l e c t l o n  a n d  D l e t r t b u t l o n  o f

l r la terb l  r  dr  on thc Ectuary Eyetem

The nurnberE of  waterb i  rds recar  ded on the Vasse and Wonnerup

E s t u a r i e s  d u r i n g  t h i s  p r o j e c t  w e r e  c o n s i s t e n t  w i t h  n u m b e r s

r e v i o u s l y  r e p a r t e d  ( e g .  J a e n s c h  e t  a I .  1 9 B B ) .  T h e  C a t t l e
g r e t  h a d  n o t  b e e n  r e p o r t e d  f o r  t h e  s i t e  p r e v i o u s l y  w h i l e

:[ , fre rnax i  mum count of Wh i te-f aced Herons ( 45O i n December
g g 4 )  e x c e e d e d  t h e  p r e v i o u s  h i g h e s t  c o u n t  { a r  t h i s  s P € t c i e s

n  t h e  S o u t h - W e s t  ( J a e n s c h  e t  a I -  1 9 9 3 )  '

e v i o u s  s t u d i e s  ( e g .  J a e n s c h  e t  a l  .  1 9 B g )  r e c o g n i  z e d  t h a t

te rb i rd  abundance  on  the  Vasse  Wonnerup  Es tuary  sys tem

a k s  i n  l a t e  s p r i n g  / e a r l y  s u r n r n e r .  T h i s  w a s  a l s o  f o u n d  i n
4  a n d  p e a k  a b u n d a n c e  o f  w a t e r b i r d s  o v e r a l l  o c c u r r e d  w h e n

t e r  l e v e l s  w € , r e  d e c l i n i n g .  T h i s  c o u l d  b e  r e l a t e d  t o  t h e

E i l a b i l i t y  o f  f o o d .  C r o m e  ( 1 9 8 6 )  d i s c u s s e d  t h e  i m p o r t a n c e

c h a n g e s  i  n  t ^ l a t e r  l e v e l  a n d  p a r t i c u l a r l y  t h e  e f f e c t  o f

I  i  n i  n g  w a t e r  l e v e l  o n  t h e  a v a i  l a b i  I  i  t y  o f  f o o d  f o r

e r b i r d s .  H e  f o u n d  t h a t  b r e e d i n g  o f  w a t e r b i r d s  c o i n c i d e d
h  a  r i s e  i n  w a t e r  l e v e l  w h i c h  f o l l o t l e d  a  f a l l ,  a n d  e v e n

h  a  f a l l  i n  w a t e r  l e v e l .  T h i , s  c o n t r a s t s  w i t h  t h e

d i t i o n a l  a s s o c i a t i o n  b e t w e e n  b r e e d i n g  b y  A u s t r a l  i a n
r b i r d s  a n d  a  r i s e  i n  w a t e r  l e v e l  p e r  s e  ( F r i t h  1 9 7 4 ,  .

r d i  n g  t o  C r o r n e  (  1 9 8 5 )  ,  d e c l  i  n i  n g  w a t e r  l e v e l  s  r e s u l  t  i  n

d e a t h  o f  a q u a t i c  v e g e t a t i o n  w h i c h  s u p p o r t s  h i g h
l a t i o n s  o f  t h e  d e t r i t i v o r o u s  l a r v a e  o f  m i d g e s
r o n o n u s  s p p .  ) .  T h e s e  a r e  f o o d  f o r  y o u n g  w a t e r b i r d s  a n d

b e  r n o r e  i r n p o r t a n t  f o r  a d u l t  w a t e r b i  r d s  t h a n  h a s  b e e n

i o u s l y  b e l  i e v e d  ( B r i g g s  e t  a l , .  1 9 8 5 )  .  A  r i s e  i n  w a t e r
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l e v e l  s h o r b l y  a f t e r  a  f a l l  r € , s u l t s  i n  t h e  i n u n d a t i o n  o f
d e a d r  a q u a t i c  v e g e t a t i o n r  c r e a t i  n g  e s p € t c i a l  l y  f a v o u r a b l e
c o n d i t i o n s  f a r  r n i d g e  l a r v a e .  C r o m e  { 1 9 8 6 )  p o i n t s  o u t  t h a t
h i s  o b s e r v a t i o n s  a r e  c o n s i s t e n t  w i t h  a  w i d e  b o d y  o f
i  n f o r m a t i o n  c o l  l e c t e d  i  n  t h e  n o r t h e r n  h e r n i s p h e r e  r e l a t i  n g
w e t l a n d  p r o d u c t i v l  t y  t o  d e c t  i  n i  n g  a n d  r i s i  n g  w a t e r  l e v e l s .

The  co i  nc i  dence  o f  I  a rge  nurnbers  o f  wa te rb i  rds  on  the
e s t u a r  i e s  w i  t h  l o w  a n d  d e c l  i  n i  n g  w a t e r  l e v e l E  c o u l  d
t h e r e # o r e  b e  e x p l a i n e d  b y  a n  i n c r e a s e  i n  t h e  a b u n d a n c e  o f
m i d g e s r  t h i s  a b u n d a n c e  b e i n g  d u e  t o  t h e  a n n u a l  d e a t h  o f
a q u a t i  c  v e g e t a t i o n .  I  n  D e c e r n b e r  r  g r o u p s  o f  w a t e r b i  r d s ,
i  n c l u d i  n g  G r e y  T e a l s  a n d  G r e e n s h a n k s ,  h , € l r e  o b s e r v e d
a p P a r e n t l y  f e e d i n g  o n  e r n e r g i n g  r n i d g e s  o n  f l o o d p l a i n  p o o l s
a n d  t h e  s h a l l o w s  o f  t h e  e s t u a r i e s .

Ano ther  fac to r  tha t  cou l  d  have  a f fec ted  the  abundance  o f
w a t e r b i  r d s  o n  t h e  e s t u a r i e s  w h e n  w a t e r  l e v e l s  h , e r e  l o w  a n d
f a l l i n g  w a s  t h e  a c c e s s i b i l i t y  o f  a q u a t i c  i n v e r t e b r a t e s .
A q u a t i c  i  n v e r t e b r a t e s  s u c h  a s  C l a d o c e r a  (  " d a p h n i a , ,  )  h r e r e
abundan t  a rnongs t  f l ooded  vege ta t ion  and  migh t  have  becone
r e a d i  l y  a c c € l s s i  b l e  o n l y  w h e n  t h e  w a t e r  l e v e l  d r o p p e d  b e l o w
t h e  l e v e l  o f  m o s t  f r i n g i n g  v e g e t a t i o n .  I t  r n u s t  b e
r e c o g n i z e d r  h o w e v e r ,  t h a t  a t  l e a s t  p a r t  o f  t h e  i n c r e a s e  i n
wate rb i rds  on  the  es tuar ies  in  ea r l y  su rn rner  h ras  due  to  the
r n o v e r n e n t  o f  b i r d s  f r o m  t e r n p o r a r y  w e t l a n d s  i n  t h e  r e g i o n .

S p e c i e s  w h i c h  w e r e  n o t  a t  t h e i r  m o s t  a b u n d a n t  i n  D e c e r n b e r
i n c l u d e d  t h e  A u s t r a l a s i a n  S h o v e l e r ,  w h i c h  w a s  f o u n d  t o
f o r a g e  i n  f l o o d e d  s a r n p h i r e  a n d  i n  f l o o d p l a i n  p o o l s  t o  a
g r e a t e r  e x t e n t  t h a n  o t h e r  s p e c i e s .  I t  b e c a m e  s c a r c e  o n  t h e
wet  I  and  sys tem when  such  hab i  ta ts  becarne  scarce  due  to
f a l  I  i n g  w a t e r  l e v e l s .  T h e  Y e l  l o w - b i  I  l e d  S p o o n b i  I  I  w a s  a l s o
m o s t  a b u n d a n t  w h e n  w a t e r  l e v e l s  w e r e  h i g h  a n d  f o r a g e d
e s t e n s i v e l y  i n  p o o l s  a n d  f l o o d e d  s a m p h i r e .  I t  f o r a g e d  a l s o
i n  t h e  e s t u a r i e s  c l o s e  t o  f l o o d e d  v e g e t a t i o n  a n d  w a s  s c r a c e
w h e n  t h e  w a t e r  d r o p p e d  b e l o w  t h e s e  h a b i t a t s .  S o r n e  w a d e r s ,
s u c h  a s  t h e  B a n d e d  S t i l t  a n d  R e d - n e c k e d  S t i n t ,  w e r e  a b u n d a n t
o n l y  w h e n  w a t e r  l e v e l s  w e r e  l o w  a n d  t h e  e s t u a r i e s  c o n s i s t e d
o f  ex  tens  i  ve  sha  I  I  ows  o r  rnud- f  I  a ts  .

Desp  i  te  the  I  a rge  nurnbers  o f  wa te rb i  rds  p resen t  i  n  December
w h e n  t h e r e  w a s  l i t t l e  f l o o d p l a i n  h a b i t a t  a v a i l a b l e ,  a  l a r g e
P r o p o r t i o n  o f  t h e  t o t a l  o b s e r v a t i o n s  o f  r n a n y  s p e c i e s  o f
b i r d s  w e r e  o n  f  l o o d p l a i  n  h a b i t a t s .  T h e  a c t i v i t y  o f  a l r n o s t
a l  I  b i  r d  s p e c i e s  f o r  w h i c h  t h e r e  w e r e  s u f f i c i e n t  d a t a  w a s
u n e v e n l y  d i s t r i  b u t e d  a c r o s s  h a b i t a t s .  H i g h  p r o p o r t i o n s  w e r e
r e c o r d e d  a c t i v e  ( f o r a g i n g )  i n  f l o o d p l a i n  h a b i t a t s ,
e s p e c i a l  1 y  p o o l s  a n d  f l o o d e d  s a m p h i  r e ,  w h i  l e  t h e  e s t u a r y
s h o r e  w a s  h o s t  t o  a  d i s p r o p o r t i o n a t e l y  h i g h  p r o p o r t i o n  o f
i n a c t i v e  ( r o o s t i n g )  b i r d s .  T h i s  p a t t e r n ,  p a r t i c u l a r l y  t h e
h i g h  p r o p o r t i o n  o f  r o o s t i  n g  b i  r d s  o n  t h e  e s t u a r y  s h o r e ,  u r a s
a  I  s o  f o u n d  o n  t h e  L e s c h e n a u l  t  E s t u a r y  b y  N i  n o x  W i  I  d l  i  f e
C o n s u l t i n g  ( 1 9 8 9 ) .  E v e n  w i t h  s p e c i e s  w h e r e  t h e  m a j o r i t y  o f
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o b s e r v a t i o n s  h f e r e  o n  t h e  e s t u a r y  w a t e r s r  t h e  p r o p o r t l o n  o f

a c t i v e  b i r d s  o n  t h e  f l o o d p l a i n  w a s  o f t e n  g r e a t e r .  T h u s r  t h e

I  a rge  nurnbers  on  the  es tuary  rnay  have  been  re  l  a ted  to  the
j u x t a p o s i t i o n  o f  f  l o o d p l a i  n  h a b i t a t s .  h r h i  l e  s e v e r a l  s p e c i e s

# o r a g e d  o n  t h e  o p e n  w a t e r  o f  t h e  e s t u a r i e s ,  f e w  s p e c i e s

f o r a g e d  p r i r n a r i l y  i n  t h i s  h a b i t a t  a n d  t h e  R e d - n e c k e d  A v o c e t

was  the  on l  y  f  requen t  1y -observed  spec  i  es  to  do  € io .

S e a s o n a l  v a r i a t i o n  i n  d i s t r i b u t i o n  a n d  a c t i v i t y  i n  h a b t t a t s

d i s p l a y e d  a n  i n c o n s i s t e n c y  w i t h  c h a n g e s  i n  w a t e r  l e v e l  i n

s o r n e  s p e c i e s .  I n  t h e  B l a c k  S w a n ,  A u s t r a l i a n  S h e l d u c k t
Pac i  f i  c  B l  ack  Duck  and  Grey  Tea l  ,  the  Pre .q r : r  t i on  o f  b i  rds

o b s e r v e d  i  n  f  I o o d p l a i n  h a b i t a t s  d e c l  i n e d  a s  w a t e r  l e v e l s

r o s e  i n  w i n t e r  a n d  e a r l y  s p r i n g .  T h i s  f n a y  b e  r e l a t e d  t o

C r o r n e ' s  ( 1 9 8 6 )  o b s e r v a t i o n s  o f  a n  i n c r e a s e  i n  a q u a t i c

i  n v e r t e b r a t e s  i  n  r e c e n t l y  f l o o d e d  a r e e s .  T h e  a q u a t i c

i n v e r t e b r a t e s  f e e d  o n  t h e  d e a d  a n d  d e c a y i n g  a q u a t i c
v e g e t a t i o n  t h a t  g r € t w  d u r i n g  t h e  p r € r v i o u s  e p i s o d e  o f
f l o o d i n g .  T h e r e f o r e ,  t h e r e  r n a y  h a v e  b e e n  a  f l u s h  o f  f o o d

S o r  w a t e r f o w l  w h e n  t h e  f l o o d p l a i n s  w e , r e  f i r s t  i n u n d a t e d  1 n

e a r l y  w i n t e r .

Ac ross  the  su rv€ ly  zones  o f  the  es tuar  i  es  r  the  g rea tes t

n u r n b e r s  o f  b i r d s  w e r e  r e c o r d e d  w h e r e  t h e  f l o o d p l a l n  i s

s u b j e c t  t o  t h e  l e a s t  d i s t u r b a n c e .  N u n b e r e  o f  d u c k s  i n
p a r t i c u l a r  w e r e  h i g h  o n  t h e  V a s s e  E s t u a r y  a n d  a d j a c e n t
f l o o d p l a i n s  w h e r e  t h e  f l o o d p l a i n  v e g e t a t i o n  i n c l u d e d

sa fnph  i  re  r  s€dge  l  ands  and  paper  ba r  ks  t l he re  g r  a?  i  ng  was

res t r  i  c ted ,  Nurnbers  o f  ducks  were  I  ow on  the  Wonnerup

Es tuary  where  g raz  i  ng  occurs  a round  mos t  o f  the  shore l  i  ne

a n d  i n t o  t h e  e s t u a r Y .

The  abundance  o f  rnos t  spec ies  o f  r raders  fo l  l owed  a  d i f fe ren t
p a t t e r n  f r o m  t h a t  s e e n  w i t h  d u c k s ,  a s  m o s t  w a d e r  s p e c i e s
u r e r e  o b s e r v e d  i  n  l  a r g e  n u r n b e r s  o n  t h e  W o n n e r u p  E s t u a r y  o n l  y .

Th is  cou l  d  be  due  to  any  one  o r  a  co rnb i  na t ion  o f  a  nu rnber  o f
f a c t o r s .  G r a z i n g  c o u l d  a l t e r  t h e  a q u a t i c  i n v e r t e b r a t e  f a u n a

to  spec ies  favoured  as  p rey  by  waders .  The  low nurnbers  o f

d u c k s ,  F e y h a p s  b e c a u s e  l i v e s t o c k  d i s t u r b  r o o s t i n g  w a t e r f o w l t

c o u l d  a l s o  r e s u l t  i n  t h e r e  b e i n g  t n o r e  a q u a t i c  i n v e r t e b r a t e s
# o r  w a d e r s  t o  f e e d  u p o n  w h e n  w a t e r  l e v e l s  a r e  Y e , r Y  l o w .
A n o t h e r  f a c t o r  c o u l d  b e  d i f f e r e n c e s  i n  t h e  o p e r a t i o n  o f  t h e
f l o o d g a t e s  o f  t h e  V a s s e  a n d  W o n n e r u p  E s t u a r i e s .  S i n c e  1 9 8 7 ,

the  Vasse  f  l oodga tes  have  been  opened  i  n  }a te  su rn rner  to

r e l e a s e  s e a w a E e r  i n t o  t h e  V a s s e  E s t u a r y  t o  p r e v e n t  f i s h -

d e a t h s ,  a n d  t h  i  s  f n a y  a d v e r s e  I  y  a f  f e c t  t h e  a q u a t  i  c
i  n v e r t e b r a t e  f  a u n a .  T h e  r n a  i  n  b a s  i  n  o f  t h e  V a s s e  E s t u a r y
c o n n e c t s  d i r e c t l y  t o  t h e  f l o o d g a t e  a n d  t h e r e f o r e  t h e
s e a w a L e r  c a n  s p r e a d  t h r o u g h o u t  t h e  e s t u a r y .  T h e  W o n n e r u p
f  l o o d g a t e s  a r e  n o t  n o r r n a l  l y  o p e n e d  a n d  e v e n  i f  t h e y  w e r e t
t h e  m a i n  b a s i n  o f  t h e  W o n n e r u p  E s t u a r y  i s  i s o l a t e d  f r o r n  t h e
f l o o d g a t e s  b y  a  s h a l  l o w  c h a n n e l .  I  n  F e b r u a r y  1 9 9 5 r  t h e
W o n n e r u p  E s t u a r y  c o n t a  i  n e d  a n  i  s o l  a t e d  p o o l  t h a t  w o u l  d  h a v e
b e e n  u n a f f e c t e d  b y  t h e  o p e r a t i o n  o f  t h e  f l o o d g a t e .
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Unfor  tunate I  y  ,  data on the t r lonnerup Estuary were not
r o u t i n e l y  c o l l e c t e d  d u r i n g  t h e  s u r v e y s  o f  J a e n s c h  e t  a I .
( 1 9 8 8 )  s o  i t  i s  n o t  k n o w n  i f  t h e  W o n n e r u p  E s t u a r y  w a s
regu la r l y  favoured  over  the  Vasse  Es tuary  by  waders  in  the
e a r l y  1 9 8 O s ,  b e f o r e  t h e  p r a c t i c e  o f  r e l e a s i n g  s e a w a t e r  i n t o
the Vasse Estuary began.  However,  the counts of  waders
presented by Jaensch et  a l ,  .  (  1988 )  for  the Vasse Estuary are
much  h igher  than  were  found  in  1994 / '95 .  These  we , re  the
rnex i  mum counts obta i  ned f  rorn 61 surv€tys over  4 years r  hr t
e x a m i  n a t i o n  o f  t h e  c o m p l e t e ,  u n p u b l  i s h e d  d a t a  (  i  n c l u d i  n g
6 s o r n e  d a t a  c o l  l e c t e d  a f t e r  t h e  p u b l  i c a t i o n  o f  J a e n s c h  e t  a I .
( 1 9 8 8 ) ,  a t l  u n p u b l i s h e d  m a t e r i a l  h e l d  b y  W A R A O U  a n d  W A D C A L T ' I )
i n d i c a t e s  t h a t  t h e  V a s s e  E s t u a r y  c o n s i s t e n t l y  h e l d  l a r g e
numbers of  waders I  n  I  a te sutnrner /autumn each year .  The
n u m b e r s  o f  R e d - n e c k e d  S t i  n t ,  C u r l e w  S a n d p i p e r ,  S h a r p - t a i  l e d
S a n d p i p e r  a n d  R e d - c a p p e d  P l o v e r  ( p o o l e d )  n e r e :  J a n u a r y  1 9 8 . 2

1 O O O  t i d e n t i f i e d  a s  w a d e r s  o n l y r  c o u n t  i n c o m p l e t e ) ;
February  1983  18OO;  February  198 '4  2607 ;  February  1985
1 l  OO; March 1986 I  345;  t " tarch t987 l40 (  count
l n c o m p l e t e ) ;  t ' l a r c h  1 9 g g  2 O O  ( c o u n t  i n c o m p l e t e ) .  T h e  l o w
c o u n t s  i n  t 9 8 7  a n d  1 9 8 8  c o i n c i d e d  w i t h  t h e  b e g i n n i n g  o f  t h e
prac t i ce  o f  open ing  the  Vasse  f toodga tes  to  a l l ow seawate r
to  en te r  the  sys tem.  Even  these  coun ts ,  however l  iF€  much
hi  gher  than the numbers of  these sp€rc ies Eieen i  n  February
1 9 9 5  o n  ' t h e  V a s s e  E s t u a r y  ( a  t o t a l  o f  9  b i  r d s ;  a l  I  R e d -
c a p p e d  P l o v e r s )  .

T h e  d i s t r i b u t i o n  o f  b r e e d i n g  r e c o r d s  o f  d u c k s  r e f l e c t e d  t h e
d i s t r i  b u t i o n  o f  d u c k s ,  w i  t h  a l m o s t  a I  I  b r e e d i  n g  r e c o r d s  o n
t h e  V a s s e  E s t u a r y .  T h e  g r e a t e s t  c o n c e n t r a t i o n  o f  b r e e d i n g
by  ducks  was  a long  an  ungrazed  shore l  i  ne  o f  sedges  under

a p e r b a r k s .  T h e  E i c a r c i t y  o f  d u c k  b r e e d i n g  o n  t h e  W o n n e r u p
s tuary  sugges ts  tha t  g raz  i  ng  the  es tuary  shore  and
l o o d p l  a i  n  r n a k e s  c o n d i  t i o n s  u n s u i  t a b l e  f a r  d u c k s .  I  n

n t r a s t ,  B l a c k  S w a n s  a r e  a b l e  t o  b r e e d  w h e r e  g r a z i n g
curs ,  s l  though  rnos t  b reed i  ng  was  on  i  s  I  ands  o r  on  the

n g r a z e d  e a s t e r n  e n d  o f  t h e  W o n n e r u p  ( S w a n  L a k e ) .  N e s t -
nds  bJere  cons t ruc ted  by  Swans  on  g ra  zed  shore  I  i  nes  bu t

re- not used.

tur ba nce

s t u d y  o f  d i s t u r b a n c e  a i m e d  t o  g a i n  a n  u n d e r s t a n d i n g  o f
s e n s i t i v i t y  o f  d i  f  f e r e n t  s p e c i e s  a n d  t h e  i r n p o r t a n c e  o f

to rs  such  as  the  ac t  i  v  i  t y  o f  the  b i  r  ds  r  the  p r€ ,sence  o f
r  s p e c i e s  a n d  t h e  i  n t e n s i  t y  o f  t h e  d i s t u r b a n c e .  S o r o e
r  s t u d i e s  h a v e  l o o k e d  a t  t h e  s e n s i t i v i t y  o f  d i f f e r e n t
i e s  o f  b i r d s  a n d  a t  t h e i r  s e n s i t i v i t y  t o  d i f f e r e n t
c e s  o f  d i  s t u r  b a n c e  (  i  n c l u d i  n g  p e d e s t r  i  a n s ,  d o g s  t
t e r s ,  b a i t - d i g g e r s ,  o f f - r o a d  v e h i c l e s ,  h e l  i c o p t e r s  a n d
t a r y  a i  r c r a f t )  ,  b u t  t h e  i r n p o r t a n c e  o f  a c t i v i t y  a n d  o f
p r e s e n c e  o f  o t h e r  s p e c i e s  h a s  r e c e i v e d  I  i  t t l e  a t t e n t i o n .
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f v lany  s tud i  es  i  n  the  I  i  t e ra tu re  have  t r  i  ed  to  assBss  the
i r n p a c t  o f  d i s t u r b a n c e  u p o n  w a t e r b i  r d  p o p u l a t i o n s  t  r d t h e r
t h a n  l o o k  i  n g  a t  d i s t u r b a n c e  p e r  s e  ( e g .  K i  r b y  e t  a I  .  1 g 9 S )  .
T h i s  g e n e r a l  a p p r o a c h  h a s  a r i s € l n  b e c a u s e  i t  i s  b e l  i e v e d  t h a t
d i  s tu r  bance  can  adverse l  y  a f fec t  popu l  a t  i  on€ i  by  reduc i  ng
s u r v i v a l  a n d  r e c r u i t m e n t .  O w e n  (  1 9 9 3 )  ,  h o w e v e r ,  r e v l e w e d
a v a i  l a b l e  i  n f o r m a t i o n  a n d  w a s  u n a b l e  t o  f i  n d  c l e a r l y
d o c u r n e n t e d  c a s € ) s  o f  w a t e r b i r d  p o p u l a t i o n s  d e c l i n i n g  a s  a
r e s u l t  o f  d i s t u r b a n c e .  T h i s  w a s  a t t r i b u t e d  t o  t h e
c o r o p l e x i t y  o f  v a r i a b l e s  a f f e c t i n g  p o p u l a t i o n s ,  r n a k l n g  i t
i r n p o s s i  b l e  t o  i s o l a t e  d i s t u r b a n c e  a 6  a  f a c t o r  a f f e c t i  n g
popu l  a t  i  ons  i  n  the  long  te r rn .  There  we , re  roany  examp le i  o f
s h o r t - t e r m  e f f e c . t s  w h e r e  b i r d s  a l t e r e d  t h e i r  i o r a g i n g
b e h a v i o u r  a n d  u s e  o f  r o o s t i n g  s i t e s  a s  a  r e s u l t  o f
d i s t u r b a n c e .  D a v i  d s o n  a n d  R o t h w e l  I  (  1 9 g 3 )  n o t e d  t h a t
waterb i  rds coul  d  cotnPensate far  d i  s turbance to roroe degree,
s u c h  a s  b y  i n c r e a s i n g  r a t e s  o f  f o o d  i n t a k e ,  b u t  t h a t  s o m e
docurnented i rnpacts would be exp€lc ted to have long- terr1
ef fects .  For  exarnp I  e ,  d i  s tur ,bance of  water fowt  ;  repar i  ng
fo r  m ig ra t ion  has  been  shown to  reduce  the  numbers  o f  O i iOs
a t  s t a g i n g  a r e a s  a n d  t o  a d v e r s e l y  a f f e c t  t h e i r  a c c u r n u l a t i o n
o f  e n e r g Y  r e s e r v e s '  D a v i  d s o n  a n d  R o t h w e l  I  (  l g g 3 )  a l s o
r e p o r t  t h a t  d u c k - s h o o t i n g  i s  b a n n e d  i n  p a r t s  o f  E u r o p e
d u r i n g  s e v e r e  w e a t h e r .  A t  s u c h  t i r n e s ,  t h e  b i r d s  a r 6 !  u n a b l e
to  feed  and  the re f  o re  re  I  y  on  s to red  € ,nergy ,  and  i  t  l s
r e c o g n i s e d  t h a t  d i s t u r b a n c e  c a n  l e a d  t o  t h e  d e p l e t i o n  o f
tha t  s to red  energy .  The  b reed i  ng  success  o f  so rne  waders
( P i e n k o w s k  i  1 9 9 3 ,  S c h u l  t z  a n d  B a r n f o r d  1 9 9 7  )  a n d  t e r n s  ( H i  I  I
e t  a I -  1988)  has  been  repor ted  to  be  adverse ly  a f fec ted  by
d i s t u r b a n c e ,  a n d  t h i s  h a s  b e e n  i r n p l i c a t e d  i n  t h e  d e c l i n e  o f

,  
t " g i o n a l  p o p u l a t i o n s .

* . ' f  t  h a s  b e e n  f o u n d  t o  b e  d i f f  i c u l t  t o  g e n e r a l  i z e  a b o u t  t h e
t i ' l m p a c t  o f  d i s t u r b a n c e .  f r n p a c t s  a r e  e x t r e r n e l y  v a r i a b l e ,  w i t h
a c c o u n t s  o f  s p e c i e s  d i s p l a c e d  f r o m  a  s i t e  f o r  l o n g  a f t e r  a
d i s t u r b a n c e  e v e n t ,  t o  s p e c i e s  w h i c h  r e t u r n  a l r n o s t
i m r n e d i a t e l y .  T h e  t y p e  o f  d i s t u r b a n c e ,  t h e  s p e c i e s  i n v o l v e d
r n d  t h e i r  f a r n i  I  i a r i t y  w i  t h  t h a t  f o r r n  o f  d i s t u r b a n c e  c a n

f f e c t  t h e  r e s u l t .  M i n i m a l  d i s t u r b a n c e  w i t h  r a p i d  r e t u r n
hen the d i  s tur  ba nce ceased was f  ou nd at  Her  dsrna n La ke ,

r th ,  when  rnode l  power  boa ts  were  raced  i  n  an  a rea
r e q u e n t e d  b y  w a t e r b i r d s  ( B a r n f o r d  e t  a l .  l g g o ) .  I n
E n t r a s t ,  f  i  s h e r r n e n  d i  s p e r s e d  o v e r  a n  e n t  i  r e  r n u d f  I  a t  a t  I  o w
t  de  were  found  to  d i  sp  I  ace  waders  f  ro rn  the  en t  i  re  a rea
o w n s h e n d  a n d  O ' C o n n o r  1  g g 3  )

r e s u l t s  o f  t h e  d i s t u r b a n c e  s t u d y  o n  t h e  v a s s e  a n d
n e r u p  E s t u a r i e s  r e c o r  d e d  b a s e l  i  n e  r e s p o n s e s  o f  w a t e r b i r d s

i  c o n t r o l  l e d  d i s t u r b a n c e  a t  a  l o c a t i o n  w h e r e  t h e  b i r d s  h a v e
d  I  i t t l e  o p p o r t u n i  t y  f a r  h a b i  t u a t i o n .  T h u s ,  s p e c i e s  s u c h
r ' ' t h e  B l a c k  S w a n  a n d  P a c i f i c  B l a c k  D u c k  h , e r e  r n o r e  s e n s i t i v e
r l d i s t u r b a n c e  t h a n  w o u l d  b e  e x p e c t e d  o n  a n  u r b a n  l a k e ,

r e  b o t h  c a n  b e  r e a d i l y  a p p r o a c h e d .  T h e  G r e y  T e a l  w a s
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r n o r e  s € , n s i t i v e  t o  d i s t u r b a n c e  t h a n  t h e s e  s p e c i e s r  w h i c h  r o a y
e x p l a i  n  i t s  l o w  n u r n b e r s  o n  s i t e s  r e g u l a r l y  u s e d  b y  p e o p l e .

T h e  d i f f e r e n c e  i n  s e n s i t i v i t y  t o  d i s t u r b a n c e  b e t w e e n  a c t i v e
and  i  nac t  i  ve  b i  r  ds  o f  severa  1  spec  ies  i  s  impor tan t  and  has
i m p l  i c a t i o n s  f a r  r n a n a g e r n e n t  ( s e e  b e l o w ) .  T h e  d i f f e r e n c e  i s
p r o b a b l y  a d a p t i v e  a s  b i r d s  t h a t  a r e  a c t i v e  r n a y  b e  a b i e  t o
take  evas  i  ve  ac t  i  on  rno re  qu  i  ck  I  y  than  b i  r  ds  tha t  a re
i  nac t  i  ve .  Thus ,  i  nac t  I  ve  b i  r  ds  need  to  become a  I  e r t  and
a l t e r  t h e i r  b e h a v i o u r  a t  a  g r e a t e r  d l s t a n c € r  f r o m  a  p o t e n t l a l
t h r e a t  t h a n  a c t i v e  b i  r d s .  O n I y  t h e  P a c i f i c  B l a c k  O u c k  a n d
B l a c k  S w a n  w e r e  n o t  m o r e  r € , n s i  t i v e  t o  d i s t u r b a n c e  w h e n
i  nac t  i  ve  than  when  ac t  i  ve .  f  n  bo th  cases ,  rnany  o f  the
fo rag  i  ng  b i  r  ds  were  observed  on  g razed  Earnph  i  re  and  pas tu re
a n d  r e s p o n d e d  t o  d i s t u r b a n c e  b y  w a l k i n g  b a c k  t o  t h e  w a t e r .
I n a c t i v e  b i r d s r  p a r t i c u l a r l y  B l a c k  S w a n s ,  t e n d e d  t o  b e  a t
t h e  w a t e r ' s  e d g e  o r  i n  t h e  s h a l l o w s r  s o  h a d  a  s h o r t  d i s t a n c e
to  go  to  the  sa fe ty  o f  the  open  wa te r .

T h e  e f f e c t  o f  f l o c k  s i z e  u p o n  t h e  d i s t a n c e  a t  w h i c h  a c t i v e
Aus t ra  I  i  an  She  I  ducks  and  i  nac t  i  ve  6 rey  Tea  I  responded  to
dls turbance rnay be I  i  nked to the probabi  I  i  ty  of  the presGrnce
o f  " n e r v o u s "  b i r d s .  A  l a r g e  f l o c k  i s  m o r e  l i k e l y  t o  c o n t a i n
a  " n e r v o l l s "  i n d i v i d u a l  w h o  w i l l  s e t  t h e  w h o l e  f l o c k  o f f .
Note that  there wasi  no s i  gn i  f  i  cant  associ  a t  i  on between
n u m b e r  o f  b i r d s  i n  a  r e c o r d  a n d  a c t i v i t y  e x c e p t  w i t h  t h e
A u s t r a l  i a n  S h e l d u c k r  s o  t h e  g r e a t e r  s e n r i t i v i t y  o f  i n a c t i v e
b i r d s  t o  d i s t u r b a n c e  c a n n o t  b e  e x p l a i n e d  b y  t h e  i n c r e a s e d
t i k l e i h o o d  o f  " n e r v o u s "  i n d i v i d u a l s  b e i n g  p r e s e n t .

he  e f  fec t  o f  o the r  s ipec ies  upon  the  response  o f  B l  ack -
' i n g e d  S t i l t s  t o  d i s t u r b a n c e  s u g g e s t s  t h a t  r n o r e  " n e r v o u s , '

c i e s  c a n  s e t  o f f  s p e c i e s  t h a t  w o u l d  o t h e r w i s e  n o t  b e
l a r m e d  b y  a  d i s t u r b a n c e .  T h e  6 r e y  T e a l  w a s  r e s p o n s i  b l e  f o r

i s  i n  m a n y  c a s e s  b u t  i n s u f f i c t e n t  d a t a  w e r e  c o l l e c t e d  w i t h
t  s p e c i e s  F o r  t h i s  t o  b e  a p p a r e n t .

i n t e n s i t y  o f  t h e  d i s t u r b a n c e  w a s  a s s u r n e d  t o  v a r y  b e c a u s e
o n e  t o  t h r e e  p e o p l e  a p p r o a c h e d  t h e  b i r d s ,  b u t  t h i s  d i d

a f f e c t  t h e  d i s t a n c e  a t  w h i c h  b i r d s  w e r e  d i s t u r b e d .  T h i s
p r o b a b l y  b e c a u s e  t h e  p e o p l e  s t a y e d  w i t h i n  a  f e w  m e t r e s

e a c h  o t h e r .  T o w n s h e n d  a n d  o ' C o n n e r  ( 1 9 9 3 )  f o u n d  t h a t
l e  p e o p l e  c r e a t e d  a  " z o n e  o f  e x c l u s i o n "  ( w h i c h  v a r i e d  i n

b e t w e e n  s p e c i e s )  a r o u n d  t h e r n  w i  t h i  n  w h i c h  b i  r d s  w o u l d
r e r n a  i  n ,  a n d  t h a t  p e o p  I  e  s c a t t e  r e d  a c r o s s  a n  a r e a
t i v e l y  e x c l u d e d  a l l  b i r d s .  T h e  d i s t u r b a n c e  d i s t a n c E of

but
c i e s  o f  b i r d  m i g h t  b e  t h e  s a r n e  w h e n  a p p r o a c h e d  b y  a

Ie  person  as  t ^ rhen  approached  by  peop  I  e  spaced  apar t ,
t n u l t i p l e  a p p r o a c h  r n i g h t  h a v e  a  s y n e r g i s t i c  e f f e c t .
r  when  approached  by  severa  I  peop  I  e  f  ro rn  d i  f  f e ren t
, G t E r  b i r d s  m i g h t  b e  d i s t u r b e d  a t  a  g r e a t e r  d i s t a n c e  t h a n

approached by the sarne nurnber  of  peop I  e  i  n  a group.
i f  t h e  r n u l t i p l e  a p p r o a c h  d o e s  n o t  d i s t u r b  b i r d s  a t  a
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g r e a t e r  d i s t a n c c r  t h a n  t h e  s i  n g l e  a p p r o a c h r  t t  i E  i m p o r t a n t
t o  n o t e  t h a t  t h e  t o t a l  a r e a  o f  d i s t u r b a n c e  w i l l  b e  g r a a t e r .

coNcLUE I ON8, I t ' lPL I CAT I ONg AND RECOHT'IENDAT I ON8

W h i  ! e  t h e  V a s s e  a n d  l r l o n n e r u p  E s t u a r i e s  m a y  b e  v i e w e d  a s  a
s i n g l e  s i t e r  w E t e r b i r d s  v a r y  i n  t h e i r  p a t t e r n s  o f
d i s t r i b u t i o n  a n d  u s a g e  o n  t h e m ,  T h e  V a s s e  E s t u a r y  s u p p o r t s
r n o r e  o f  m o s t  w a t e r b i r d  s p e c i e s  t h a n  t h e  h l o n n e r u p  w i t h  t h e
e x c e p t i o n  o f  w a d e r s .  T h e  i r n p o r t a n c e  o f  t h e  V a s s e  p r o b a b l y

I  i e s  w i t h  i t s  e x t e n s i v e  a r € , a s  o f  u n d l s t u r b e d  f  l o o d p l a i n
h a b i t a t ,  u s e d  b y  w a t e r b i r d s  f . o r  b o t h  f a r a g i n g  a n d  b r e e d i n g .
T h e  e x c e p t i o n  w i t h  w a d e r s  r n a y  b e  r e l a t e d  t o  t h e  d i r e c t  o r
i  nd i  rec t  i rnpac t  o f  g raz  i  ng  on  aqua t  i  c  i  nver teb ra tes  i  n  the
W o n n e r u p ,  t o  t h e  r e l e a s e  o f  s e a w a t e r  i n t o  t h e  V a s s e  i n  l a t e
Burnfner t  or to both.

W a t e r b i r d s  o c c u r  r e d  o n  b o t h  t h e  o p e n  w a t e r s  o f  t h e  e s t u a r i e s
a n d  o n  t h e  f l o o d p l a i n s  b u t  t h e  f l o o d p l a l n s  w e r e r  i n  g e n e r a l t

more  i rnpor tan t  { ' o r  Sor  ag  i  ng .  Fur the rmore  r  the  peak  i  n
a b u n d a n c e  o f  w a t e r b i r d s  o n  t h e  e s t u a r i e s  c o u l d  h a v e  b e e n
l i n k e d  t o  t h e  a b u n d a n c e  o f  i n v e r t e b r a t e s  o n  t h e  f l o o d p l a i n s
w h e n  w a t e r  l e v e l s  w e r e  f a l  I  i n g .  T h u s r  t h e  a b i  I  i t y  o f  t h e
es tuar ies  to  suppor t  wa te rb i rds  may  depend  uPon  the
p r o d u c t i v i t y  o f  t h e  f l o o d p l a i n s  t o  a n  e v e n  g r e a t e r  e x t e n t
t h a n  i n d i c a t e d  b y  t h e  d a t a .  T h e  d i s t r i b u t i o n  o f  w a t e r b i r d s

f r n  t h e  e s t u a r i e s  l s  c o n s i s t e n t  w i t h  l a r g e  a r e a s  o f
tu f ld i s tu rbed  f  l oodp la i  n  p raduc ing  the  g rea tes t  amount  o f

d .  T h e  l r n p l i c a t i o n s  o f  t h i s  a r e  t h a t  t h e  l a r g e  a r e a s  o f
n d i s t u r b e d  f l o o d p l a i n  a r o u n d  t h e  V a s s e  E s t u a r y  a r e  c r u c i a l

m a i n t a i n i n g  t h e  a b u n d a n c e  o f  w a t e r b i r d s  o n  t h e  s i t e .  I t
E  p r o b a b l e  t h a t  b o t h  t h e  s i z e  o f  t h e s e  f l o o d p l a i n s  a n d  t h e
a c k  o f  g r a z i n g  a r e  i r n p o r t a n t .  S h o r e l i n e s  o f  u n d i s t u r b e d

d g e s  b e n e a t h  p a p e r b a r k  t r e e s  a r e  e s p e c i a l l y  f a v o u r e d  { o r
e e d i n g  b y  d u c k s ,  w h i l e  u n d i s t u r b e d  s a t n p h i r e  i s  i r n p o r t a n t

f o r a g i n g  b y  a  w i d e  r a n g e  o f  w a t e r b i r d s .  S a r n p h i r e  i s
le  to  recover  rap  i  d I  y  f  ro rn  the  e f fec ts  o f  g raz  i  ng  I  t s

rved  dur  i  ng  the  f  i ve  years  fo l  l ow i  ng  the  re tnova l  o f
ses  f  ro rn  the  nor the r  n  s  i  de  o f  the  Vasse  (  pe rs .  obs .  )  .

d i s t u r b a n c e  s t u d i e s  i  n d i c a t e  t h e  i m p o r t a n c e  o f  p r o v i  d i  n g
t i n g  a r e a s  f r e e  f r o r n  d i s t u r b a n c e ,  w i t h  t h e  e s t u a r y  s h o r e

p e c i a l l y  b a r e  s h o r e  a n d  b a r e  i s l a n d s )  b e i n g  t h e  p r i n c i p l e

s  { a r  r o o s t i n g .  I r n p o r t a n t  r o o s t i n g  s i t e s  s h o u l d  b e
t i  f  i ed  and  a f  fo  r  ded  p ro tec t  i  on  i  n  any  p r .oposed
Ioprnen ts .  The  respose  o f  spec  i  es  sens  i  t  i  ve  to
u rbance ,  such  as  the  Grey  Tea l  ,  sugges ts  tha t  a  rn i  n i rnum

tance of  cdt .  2OO rn between roost  i  ng s  i  tes and sources of
u r b a n c e  i s  a p p r o p r i a t e .  T h e  c r e a t i o n  o f  r o o s t i n g  s i t e s ,

a s  i s l a n d s ,  c o u l d  a l s o  b e  c o n s i  d e r e d .  O t h e r  s t u d i e s
l i t e r a t u r e  c i t e d )  s u g g e s t  t h a t  f o r r n s  o f  d i s t u r b a n c e

h  m i g h t  b e  s i g n i f  i c a n t  o n  t h e  V a s s e  h l o n n e r u p  s y s t e r n  i  n
f u t u r e  i n c l u d e  p e d e s t r i a n s  a n d  u n l e a s h e d  d o g s .

2 t .



D i s t u r b a n c e  d i s p e r s e d  o v e r  l a r g e  a r e a s  i s  r n o r e  d i s r u p t i v e

t h a n  d i s t u r b a n c e  c o n c e n t r a t e d  i n  s n a l l  a r e a s .  h l a t e r b i r d s

b e c o r n e  h a b i t u a t e d  t o  l o c a l  i  z e d  d i s t u r b a n c e  b u t  r e a c t  n a i v e l y

when  d is tu rbance  rnov€ ,s  i  n to  a reas  where  i  t  does  no t  no r rna l  l y

o c c u r .  T h u s ,  c o n f i  n i  n g  d i s t u r b a n c e  t o  p a t h w a y s  a n d  s p e c i f i c

a r € , a s  i s  d e s i r a b l e .

On the  bas is  o f  th i s  s tudy ,  a  nurnber  o f  recorn rnenda t ions  fo r

f u t u r e  w o r k  s h o u l d  b e  c o n s i d e r e d .

i  )  .  I n v e s t i g a t e  a q u a t i c  i n v e r t e b r a t e  a b u n d a n c e ,
p a r t i c u l a r l y  a s  t ^ l a t e r  l e v e l s  f a l  l  i n  l a t e  s p r i n g ,  a n d  l o o k

f . o r  e v i d e n c e  o f  f l u s h i n g  o f  i n v e r t e b r a t e s  f r o m  t h e
f  l o o d p l a i  n  i n t o  t h e  o p e n  t ^ l a t e r  o f  t h e  e s t u a r i e s .

i i ) .  I n v e s t i g a t e  a q u a t i c  i n v e r t e b r a t e s  i n  l a t e  s u f n t n € r r t
par t  i  cu I  ar  I  y  to  cornpare the Vasse and tdonnerup Estuar  i  es and

to  exarn i  ne  the  i rnpac t  o f  a l  l ow i  ng  seawate r  to  en te r  the

s y s t e n .  I t  f n a y  b e  p o s s i b l e  t o  v a r y  t h e  t i m i n g  o f  o p e n i n g

the  Vasse  f l oodga tes  so  tha t  de le te r ious  e f fec ts  upon
a q u a t i c  l n v e r t e b r a t e s  a n d  w a d e r s  d o  n o t  o c c u r .  F a r  e x a n p l e t

i f  t h e  f l o o d g a t e s  a r e  o p e n e d  w h e n  t h e  s a l i n i t y  o f  t h e

es tuary  i  s  the  sa rne  as  tha t  o f  the  oceanr  then  i  nver teba tes
woul  d not  be exposed to the osrnot  i  c  shock that  may occur
current  I  y .  However ,  i  nver tebrate abundance rnay depend upon

the estuary water  becom i  ng hypersa I  i  ne i  n  l  a te sutnrner  .

i i i ) .  T h e  d i s t r i b u t i o n  a n d  a c t i v i t y  o f  w a t e r b i r d s  a t  n i g h t

r e c e i v e d  i n a d e q u a t e  a t t e n t i o n  a n d  s h o u l d  b e  i n v e s t i g a t e d .
T h i s  c o u l d  b e  a c h i e v e d  t h r o u g h  o b s e r v a t i o n s  o n  a  s e t  o f
r e a d i  l y  a c c e s s i b l e  s i t e s  i n  b o t h  d a y l  i g h t  a n d  a t  n i g h t .
W o r k  a t  t h e  R G C  W e t l a n d s  C e n t r e  b y  f ' l r  F ,  D o y l e  ( p e r s .  c o m m .  )

sugges ts  tha t  so fne  s i tes  may  be  ve rY  impor tan t  fo r

w a t e r b i r d s  a t  n i g h t .  T h i s  r n a y  b e  d u e  t o  v e r t i c a l  r n i g r a t i o n
o f  a q u a t i  c  i  n v e r t e b r a t e s  a t  n i  g h t  -

i v ) .  M o n i t o r  w a t e r b i r d  n u r n b e r s  i n  c o n j u n c t i o n  w i t h  t h e

l o s s  o f  f l o o d p l a i n  h a b i t a t  o n  t h e  V a s s e  E s t u a r y  a n d  i n  l a t e

sumrner  on  the  Vasse  and  Wonnnerup  Es tuar  ies  w i  th  re fe renc€ l

t o  t h e  o p e r a t i o n  o f  t h e  f l o o d g a t e s -

v ) .  l " l o r e  e x t e n s i v e  a n d  i  n t e n s i v e  w o r k  o n  t h e  i r n p a c t  o f

d i s t u r b a n c e  u p o n  w a t e r b i  r d s  i  s  n e e d e d .  T h i  s  c o u l  d
n v e s t i g a t e  a s p e c t s  o f  d i f f e r e n t  s o u r c e s  o f  d i s t u r b a n c e
i k e l y  t o  b e  s i g n i f i c a n t  o n  t h e  V a s s e  W o n n e r u p  E s t u a r i e s  a n d

h e r  u r b a n  a n d  n e a  r - u r  b a n  w e t  l a n d s .  M o r e  b a s e l  i  n e  d a t a  a r e
l s o  n e e d e d  o n  r n a n y  s p e c i e s .  S u c h  s t u d i e s  c o u l  d  p r o v i  d e
n f o r r n a t i o n  v a l u a b l e  i  n  t h e  d e v e l o p r n e n t  o f  g u i  d e l  i  n e s  f a r

I  ayou t  o f  pedes t r  i  an  and  dua  I  -use  pa thways ,  I  n fo rmat  i  on
h a b i t u a t i o n  t o  d i s t u r b a n c e  c o u l  d  b e  g a i  n e d  b y  r n o n i t o r  i  n g
ac ts  o f  d i  s tu r  ba  nce  w  i  th  i  nc reas  i  ng  hurna  n  usage  a round

V a s s e  E s t u a r y .  A n  i r n p o r t a n t  s i t e  # o r  t h i s  w o u l  d  b e  t h e
o f  t h e  P o r t  6 e o g r a p h e  D e v e l o p m e n t  w h e r e  p r e - d e v e l o p m e n t

t a  h a v e  b e e n  c o l  l e c t e d .

? 2 .
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a b l e  1 .  S u r n m a r y  o f  w a t e r b i r d  o b s e r v a t i o n s  o n  t h e  V a s s e  a n d

n n e r u p  E s t u a r l e s r  g i v i n g  t h e  n u r n b e r  o f  r e c o r d s  o f  e a c h  s P e c i e s ,

e  c o u n t  o f  e a c h  s p e c i e s  ( a d u l t s  o n l y )  i n  e a c h  f i e l d  t r l p

nd  the  percen tage  o f  the  to ta l  coun t  o f  each  spec ies  observed  ln

l o o d p l a i n  h a b i t a t s  f / .  F P )  i n  i t a l l c s ,  F l o o d p l a l n  h a b i t a t s  w € , r G t  a l l

b i t a t s  e x c e p t  o p e n  w a t e r ,  s h a l l o w s  a n d  s h o r e  o f  t h e  e s t u a r i e B .

i n d i c a t e s  t h a t  a  s p e c i e s  w a s  o b s e r v e d  b u t  n o t  c o u n t e d .

Total eo.rnt in:

N Records Feb % FPtbc

50
2

H-

30
10

A€

2t
?

6rebe
alasian Grebe

al ian Pel ican

Corrprant
e Black CornPrant

Pied Corrprant

e Egret
-Faced Fbron
Egret

e Egret

' i l ian tfiite lbls

l led Spmnbi 11

$.lan
al ian Shel d-rck
ic Black Dlck
TeaI

asian $roveler
D.rck

fuck

I I ied Sea Eagle
ler

Rai I
Crake

$enphen
Cmt

iper
iper

iled Sandpiper
Sti nt

Sti nt

w. r27
zEt m

lm 59:t
m7 2&5

59 4€}€l
1@

33
+  1 1

1 . O
EJ6. O

4 .2

o.o
o.o
2.2
2.5

73.3
fr.o
n.4
69.8

t@.o

1@.O
v.o
8.3
6F.. I

3  9 .4
tN 23.2
150 4?.O
n4 19.3

10 4?.6
o.o

I  t . 7
n.o

Q . O

1

fl.o
ffi.o

1@
t@

fr.o
1@
9.4

T@
o.o

7I .8
o.o
5.4
o.Q
o.o
o.o

t2

+

I
5

1 6

1

1
32
57
27

143
t7B
2,t
TN
44

2
2
9
5

NA
t7..54
1523
LS76

{
n
7A
7

LE

+

89
13
40

13
I

450

tn
73?

1B

t7g
439:t
zEr
7to.s

T7
100
Ito

T

;

4;

B

2

3

1

t2
60
E

v
96

=

30
I

27

1
6

2
I
6

1 1 6

{ B
I J

I

Y
:

1
2

1
1
1
6

tTz

-

:

;

;
1

1 ;

2

e

I

4
L 2

1
2
I
B
7

1
2

38
1
3
I
1
2

62
ry

1
39
33

2

1
2

749
1 4 1

;
2

195

2

15
+

1 4

5
1 1
1 9

I
I

1G
49

1

I1
3

;
+

1
65 19

4
s
70 t23p�

1 -
miper

28.



Table 1 (cont. )

Species N RecorG

Total cq"rnt in:

Jure Arg 0ct Ibc Feb % F P

Pacific Golen Plover
Red-capped Plorer
Greater Sard Plsver
Black-fronted tkrtterel

Blacktirqed Sti lt
Ban&d Stllt
Red-recked Arocet

Si lr,er gll I
hhtt€irrir€ed Black Tern

trfronted Cl€t

aflErcus Ree#larbler
ttle Grassbird

'otals

160
ffis
599

:

68

1
n

1
1

85
t2
14

26
1

57

2
13

i
4C:

2

3?

4

7100

:

5(t
10

t
1 1 6

1
15

mo

7
I E

1
2

LTlO
m

1520

819

83

1
3

zffi

-

2 l
2oo1

3€
1

tb

2

5F�77

o.o
24.8
o.o
o.o

9.3
19 .7
t . o

18.2
o.o

fr.?

T@
t@?

69€l

2 9 .



FIGURE 4 .  The  to ta l  nunber  o f  observa t ions i  o f  a l  l  sPec ies

i n  e a c h  h a b i t a t  c l a s s  w i t h  t h e  n u t n b e r  o f  o b s e r v a t i o n s  a f

a c t i v e  ( f o r a g i n g )  b i r d s  s h a d e d .  H a b i t a t s  a r e :  E h J  e s t u a r y

w a t e r s ;  E S  e s t u a r y  s h o r e ;  P I S  p o o l s  i n  s a m p h i r e ;

F 1S f  I  ooded safnph i  re ;  DyS drY safnph i  re  ;  past  pasture;

RuS rushes  and  sedges-

I
,
0

rl

{,
(
)
I
0
n
T
0

t

15608

18888

PIS I ls
Halitat

Dss
tgPe
Inact iveI f,rtiur fl

3 0 .



TABLE 2. The total  nu,nb€r of  each sPecie6 of waterblrd in each

habitat  category tnroughout ths studyt.  wl th the percentage of these

c l a s s i f i e d  a 5  a c t l v e  i i o r a g i n g  o r  d r i n k i n g )  l n  i t a l i c s '  H a b t t a t

; ; t ; ; ; t i "=  have  been  s i rnp r r -+ i i o  as  g i ven  i n  Append lx  l b '

exc€pt that estuary waters includes oP€n water and Bhal lows of the

€stuar i .€s;  ar,O pa=tuie includes +looded paeture and-poole on pasture'

The x2 value is tne resul t  of  a Two-way chi-square t€6t on nuf iberB

" "o " "4  as  ac t i ve  and  i nac t i ve  ac ross  hab i ta te t  exc lud lng  hab l ta tB

where  fewer  than  6  obeerva t i ons  w€re  made '  S tgn l f l cance -  l eve lg  a re :

N S  n o t  s l g n l + l c a n t ;  i  p  <  O ' O 5 ;  r r  p  (  O ' O l i  * * t  p  <  O ' O O 1 '

Flo$la in

Pmls Flmd
samph

tlry
samph

Past Rrsh &
sedge

xz
Secies Est-uary

tlaters
Estuary

slrcre

Fbary-frea&d 6rebe

Fustralasian GreE

Arstral ian fuI ican

Drrter

Pied CornPrant

Little Bl ack
Oorrprant

L i t t le  Pied
Corrprant

hhite-recked Fbron

Little Egret

hhite4aced Fbron

6reat Egret

Cattle Egret

6lmsy Ibis

1
T@

19
8?-5

1 1 5  6
o.o at 3

I
o.o

1 2 2
o.o I@

3 4 3
o,o o.o

5
1&

1 -
t&
g 309

9.4 74.4

5 5 7
o.o ?7.3

I
T&

31 t7
3.2 lQ

?t3  15
o.Q 1@

lo.g7
rt

27.92
t**

E} 305,5
I& l * *

9  y . n
l@ trt*

3 t24.8
l@ l**

3 I lEI)
10Q ***

9:5
1 . O

3
# . 7

23
ft.5

1
o.o
q2

o.o
t2l

fl.4

68
52.?

4
1or]

134
t@

24
fr.o

I
1 @

I
t@

4
t@

1
1 @

2l
t @

1 9
t@

n
ffi.o

m
€14. I

1 5
t@

2
t@

q2
t&

2
1&

2
1&

n
t&

806
t@

A.rstral ian hhite Ibis 11
t@

153
10r'

Strarnrrecked I bis
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2 (cont. )

I ltrrrbi I led Spmnbi I I Zt 3

ack Sean

loo o. o

3493 7rO
3 . 4  1 . 4

al ian Sheldrck 2BS 3064
65,3 g.?

fic Black tlrck tgto tm
s.7 4.2

Teal 6t6Z sgBB
rc.o o.g

alasian Slroveler Ze &
6 .9  I  . 6

nk-eared DJck 100 100
o.o o.o
53

24.5

Flogla in

Est-r.rary Estr.rary Fmls Flmd Wt^laters shore santph sacph
Past fush & Xt

sedgB

98
loo

1€9
72.7

825
24.2

1993
67. t

Flry
4 . ?

Lry
77.8'

76
loo

76
w.t
6re

J3.6

976
tb.g

1563
4.4

t7 l
n.2

4
roo

to
I@

t2 2g
16. 7 vr.s

4 € p
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t@
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2 2tq3
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4 ztn
1@ trt
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7
1&
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Tg.-E 2 (cont' )

Flm$la in

Species Esfu.rary Estuary
t"laters shore

Flmd Dry Past Rrsh &
sernph sanph sedge

Pols Y2

Grershar*

M Krot

$rarp-tai led SandPiPer

fud-rEcked Stint

t-ongr-tcd Stint

Orrlen San$iper

Pecific Golden Plqer

Red-capped Plover

Greater Sand Plorer

Blacktronted tlctterel

Black+irged Sti lt

Baned Sti tt

Brecked Avocet

$i lver Brl I

hhite-wirged Blacl<
Tern

hhite-fronted Chat

Clarprq,rs Reed-hlarbler

Lit t le Grassbird

n
2.?

4
t&

m
t&

1634
?3.?

2tb5
? 1 . ?

1614
67.8

79
&.o

l4
2.?

s
t@

1 1 1 1
T@

1
T&

60
t@

7
T&

6B
%!.o

I
T&

2
1&

3F9
8.?

50
o.o

T2
o.o

1
o.o
36

T@

7t
T&

270
1@

1 1 8
T@

15
1 @

27
1@

34
t@

3
T&

2
t@

5/5
w.I

500
1@

2
t@

n2
l@

190
t@

1 1
l&

3
t&

10
t&

2
t@

200
T@

24
l@

2L
1&

7  . 1 6
l.lS

16.9€l
Ir t

twz
t*l

62E}.5
tt*

7 . t 7
I

5S5.8
*tr

t47
tffi

2
loo

4
1@

3 3 .



TABLE 3.  The tota I  nurnber  of  each of
o f  w a t e r b i r d  i n  e a c h  h a b i t a t  c a t e g o r y
t h e  p e r c e n t a g e  o f  t h e s e  c l a s s i f i e d  a s
i  n  i  t a  I  i  c s .  H a b i  t a t  c a t e g o r  i e s  a s  i  n

the rnost  common spec ies
i n  e a c h  f i e l d  t r i p ,  b r i t h
a c t i v e  ( f o r a g i n g  o r  d r i n k l n g )
T a b l e  2 .

Species Estuary Estuary
tlaters shore

Flmd Dry
sefltph safiph

Pmls Past Rrsh &
sedge

h lh i  te - faced  Heron
Jun

Aug

Oct

Dec

Feb

2
100

I
too
t20.
10(/^
1 1

1o.0

Jun t44
94. o

Aug 863
37. I

O c t  1 3 O l
1 2 .  g

Oec t tB�z
5 5 .  I

Feb 3
o . o

1 0
60.  o

53
o . o
444
4 . 5

t 2 ? a
75. 4
1  1 0 0
8 1  . 8

1 3 4
3 . O
264
o . 7
4(J^9

1 4 . 9
989

5 9 .  5
1 0

o . o

6
too

1 3
10g�

I
109^
6 t

100
4

too

1 0
100

2 2 4
100 40

64
too
t92

?2. 2
1 0

o . o

5
40,  o

2
IOO

7
IOO

2A
o . o

30
o . o

40
o . o
t70
5 . 9
470
o . o

94
too

7
100
23

too
183

89. I
2

too

4?A
?3 .7

154
?o .3
381

?o .3
t26
too

80
too
t 7

roo
49

100
73

roo

46 t
too
t97
too
4 t

10o�
6

o . o

66
IOO

24
too

I
100
5BO

22. 4

4 8 1
?3. I

1 3 1
9 5 .  4

1 8 4
100
BO

o . o

5
100

7
100

4
100

2
100

2
o . a

2
too

4
100

2
too

2
too
33

too

Bl  ack  Swan

Aust ra  I  i  an She I duck
Jun

Aug

Bct

Dec

Feb

F a c i f i c  B l a c k  D u c k
Jun

Aug

Oct

Dec

F e b

29
o . o
721

28. O
22o^5
o . o
1 0 9

6 4 .  2

320
o.  o

32
o . o
2 t 6

?5. O
6 3 1
o . o
1 0 0
o . o

r20
50. o

29
?3. I
539
o . 2
t32

,n. 
:

995
5?. g

r20
8 5 .  Q

641
6 4 .  ?

t97
?3. 4

40
100

B
25. O

29
roo

39
97. 4

4
to . :

3
100
37

too

3 4 .



TAH-E 3 (cant' )

Species Estlrary Estrrary Pmls
waters shore

F1@d
sarph

Dry
safiph

Past, Rr€h &
sedge.

G r e y  T e a  I

A u s t r a l a s i a n

B l  a c k - w  i  n g e d

Jun

Aug

Oct

Dec

F e b

Shove 1 er
Jun

Aug

Oct

Dec

F e b

s t i l t
Jun

Aug

Oct

Dec

F e b

73?
t 3 . 6
1 5 9 1

o . 4
68�4

32. 2
2922
52. I

213
o . o

223
o. ?

22
27. 3

L 7
5El.  I

453
o . o
3 1 4
o . o
2A3
1 . 5

2948
o . 7

70
1 4 . 3

1 3
o . o

50
o . o

1
to!

1 0
o . o

20
o . o

2
1o.g.

337
8 . 9

1 5
,o:

?
roo

4
1 0 0

1 5
too

257
too

4 L
92. 7

5 1 2
42.  6

35
too

1
100

4 6
100
62

77. 4
36

,o. !

44
1 0 0
26

too
1 7 8
100

t 2
to!

505
40. 6

5.47
3 3 .  I

1 t
too
500
o.  o

t 7 t
,r. 

:

2
too
t 2

too

?4
100

20
too

I
to!

4
too

B
to!

l { h i  te -  F ran ted  Cha t
Jun

Aug

Oct

Dec

F e b

L02
100
40

100
t47
1o.0

1  3 3 1
?2. 5

t 4
IOO

44
8 8 .  6
270
too
24t
100
20

1 0 0

57
roo
32

too
99

1 0 0
2

1 0 0

22
to!

t 7
100
77

1 0 0
3 1

1 0 0

3 5 .



T A B L E  4 .  T h e  d i s t r i b u t i o n  o f  w a t e r b i r d s  i n  s u r v e y
a n d  F i g .  2 )  o n  t h e  V a s s e  a n d  H o n n e r u p  E s t u a r i e s .
t o t a l  n u m b e r  o f  e a c h  s p € t c i e s  s e e n  a c r o s s  a l l  f i e l d

zon€rs  (Append i  x
V a l u e s  g i v e n  a r G !

t r  i  p s  (  p o o l  e d )  .

3
the

Spec i  es Zone number
Vasse Wonnerup

Fbary-headed Grebe
A.rstralasian Grebe

Astral ian Pel ican

0rrter

Pied Corrnrant
Llttle Black Corrprant
Little Pied Corrcrant

bftiterecked l-bron
Ltttle Egret
hhite-faced Fbron
6reat Egret
Cattle Egret

Glresy Ibis
A.stral ian hhite Ibis
Stra*-recked lbis
Yel lqrbi 1led Spmnbi I t

Black $ran
A.rstral ian $reldrck
Pacific Black hrck
Gre/ Teal
Arstralasian Ehoveler
Pink--eared ELrck
Fbr*pad
f{ared Drck
l'trsk nrck

@rey

hhite-bel I ied Sea Eagle
f'larsh F{arrier

fu+Fbanded Rai I
Spottess Crake
tl,rsky f"loorhen
furple 9rlanphen
Eurasian Cmt

hbod San$iper
Cqnnon Sandpiper
6reerrshank
Red Krpt
Sharp-tai led San@iper
Red-recked Sti nt
Lorg-ted Stint
furlar San$iper

2 2

18 t2

L 7
g2

11 85 13
201 233 2
f i 3 9 2

16

8B
n
3l 2

1 B

54 68
l 9
2

9:5

1

1
3

35

1

34
5

; ; ; , ; 1 3
t 7 3 4

1 1 1 : ;
t7 4A 159 188 4

= r B 7 A :

1 2 0
2r2

I  1 1 0

4 2rO
r72 6n
23 7e,

73 gl3
s7 47

3 t 7
4 L 2 €

2

1 4 3 1 5
30 157 643

7 6

2
1

1
3 2i

2
;

6-7
1 1 5 1
q9t

1G7
43

1@
Ito
n

5

615
t26
140
941

-

NN 1fl7
9]'7 3173
753 sz,r

4972 t96/�
' :  ":

g7 ro90
79o^ 845
351 477

1#r 167
30 139

105 
:

l -
6  1 1

;

I
2

150
4 6

? 9 3 0

2-'t
; :

1 8 n
4

s
LT2

t
2&

' t q

t ? 4 % I ;

?
g

2

3 6 .



Table 4 (corrt. )

Spec i  es Tone nurnber on:
Vasse hfonnerup

32

Facific Gol&n Plover
fud-capPed Plorer
&eater Sand Plover
Black-fronted tbtterel

Elack+ir€ed Sti lt
Baned Sti lt
Red--rEcked Avocet

gl lver Gul I
tfrfte+ringed Black Tern

Uhits+ronted Chat

Clarprcus bd+tarbler
Ltttle Grassbtrd

ilrnber sPecies

l*rnber indlvidlals

105

rc '

698

n-

3t
w
62

1

147

2t

n
1234

n
4p,2t

1 T
2

68 563
200

s13 500

21 4Y

s 5 4

2
2 1

? F � 2 6

s7J€- 1056

:

T2
13
2

11
51

7
4 427

: 1
500
1@

3

21

9:

rlz re
75 2015
68 505

:  
1 1 :

52

- - -

E 3 2 B

361 m65 6051

3 7 .



T A B L E  5 .  T h e  d i s t r i b u t i o n  o f  b r e e d i n g  o b s e r v a t i o n s  a c r o s s  s u r v e y

zones  i  n  the  Vasse  and  tdonnerup  Es tuar  ies .  _? r "ed t  
ng  observa t lons

u s u a l l y  c o n g i s t e d  o f  d e p e n d e n t  y o u n g .  s e e  F i g u r e  2  a n d  A p p e n d l x  3

# o r  l o c a t i o n s  a n d  d e t a i  l s  o f  z o n e s '

Spec i  es Nurnber  o f  b reed i  ng  observa t ions  in  Zone :

r 2 3 4 5 5 7 8

AuEt ra  1  as  i  an  6 rebe

W h l t e - f a c e d  H e r o n

B l a c k  S w a n

A u s t r a l  i a n  S h e l  d u c k

P a c i f i c  B I a c k  D u c k

6rey Tea I

A u s t r a l a s i  a n  S h o v e l e r

Euras i  an  Coo t

h lh i  te - f  ron ted  Cha t

23 20
t -
a

I
a

20

1

1

1

1

1 6

1 6

I

2

I

1

4

1

3

4

3

1

1 1

2

TABLE 6 .  The  d i  s t r  i  bu t i ' on  o#  b reed i  ng  observa t ions  ac ro€ iB  hab i  ta t

types i  n  the vasse and wonnerup Estuar  i  es.  Nurnbers for  habi  ta ts

cor respond  to  code  nurnbers  used  i  n  Append i  x  18  and  a re  as  fo l  l ows :

I  -  o p e n  w a t e r  o f  e s t u a r y ;  2  e s t u a r y  s h a l l o w s ;  3  d r Y  s a m p h L r e T

4  f  r o o d e d  s a m p h i  r e ;  5  - -  p o o r s  i  n  s a m p h i  r e  o r  o t h e r  f  l o o d p l a i  n

vege ta t ion ;  6  pas tu re l  I  sedges  and  rushes ;  9  es tuary  shore '

Spec i  es Number  o f  b reed i  ng
r 2 3

observa t  i  ons
4 5 6

i  n  H a b i  t a t :
8 ?

Aus t ra  I  as  i  an  Grebe

tdhi  te- f  aced Heron

B l a c k  S w a n

A u s t r a l i a n  S h e l d u c k

P a c i f i c  B I a c k  D u c k

6rey Tea I

A u s t r a l a s i a n  S h o v e l e r

E u r a s i  a n  C o o t

N h i  t e - f r o n t e d  C h a t

5  1 1

1 -

I

1

1

2

l 4

1

I

1 1

2

1

1 3

2
1

I

4

1

30

4

4

2

1

4

2 1

3 8 ,



TABLE 7.  SurnrnarY of

e r r a r  (  S E  )  r  f i € d i  a n  t
d i s t a n c e  a t  w h i c h  a
i  n a c t  i  v e  a n d  a c t  i  v e .

d i s t u r b a n c e  d a t a ,  g i v i n g  t h e  f n e a n r  s t a n d a r d

2 5 r o F .  p e r c e n t i l e  a n d  7 5 € F  g e r c e n t i l e  o f  t h e

s p e c i e s  w a s  d i s t u r b e d  w h e n  b i r d s  w e ' r e

A l l  d i s t a n c e s  a r e  i n  r n e t r e s .

Spec i  es A c t i v i t y  N  l { e a n
eve nts

SE M e d i  a n 23
%

73
%

A u s t r a l i a n  P e l i c a n  I n a c t i v e

h lh i te -n€ lcked  Heron  Ac t  i  ve

l l l h i  te - faced  Heron  I  nac t i  ve
Ac t  i  ve

6 r e a t  E g r e t  A c t  i  v e

A u s t r a l i a n  W h i t e  I b i s  A c t i v ?

S t r a w - n e c k e d  I b i s  I n a c t i v e
Ac t  i  ve

Y e l  l o w - b 1 1  l e d  S P o o n b i  I  I
Ac t  i  ve

B l a c k  S w a n  I  n a c t  i  v e
Ac t  i  ve

A u s t r a l  i a n  S h e l d u c k  I n a c t i v e
A c t i v e

P a c i f i c  B l a c k  D u c k  I n a c t i v e
Ac t  i  ve

G r e y  T e a t  I n a c t i v e
A c t  i  v e

P i  n k  - e a r e d  D u c k  I  n a c t  i  v e

B l a c k - w i n g e d  S t i l t  I n a c t i v e
A c t  i  v e

P u r p l e  S w a r n P h e n  A c t i v e

E u r a s i a n  C o o t  A c t i v e

P a c i f i c  G o l d e n  P l o v e t '  A c t i v e

R e d - c a p p e d  P l o v e r  I n a c t i v e
Ac t  i  ve

B a n d e d  S t i l t  I n a c t i v e

3

2

1
6

4

5

1
4

223.3

r25

1 5 0
7 4 . 2

8 3 .  I

1 5 5 .  B

t20
8 7 . 5

8 � 6 . 7

1 1 1 . 4
t 4 4 . 6

1 4 4 . 5
9 0 .  4

7 6 . 6
8 3 .  3

1 7 2 .  4
1 1 0 . o

t 7 0

1 1 5
3 4 . ?

I

30

50

30
20

1 0 5

5 3 ,  6 0

2 5 .  O O

g . 2 t

t 7  . 7 2

4 1 . 8 0

2 t . a o

4 . 2 2

1 8 .  8 3
2 A  . 4

2 5 .  8 8
t 2 . 8 9

4 . 4 3
g .  5 5

1 9 . 5 3
1 5 . 9 0

1 5 .  5 4
3 .  9 5

o . o
2 . 8 9

4 5 .  O

250

1 2 5

75

90

L 4 2 . 5

7A

90

t2(J^
1 2 5

1 1 0
BO

75
7 7  . 3

1 5 0
1 0 0

1 1 5
50

30
20

1 0 5

tz(J^ 300

1 0 0  1 5 0

60 90

6 2  1 0 5

100  500

6 5  1 1 0

80 90

5 0  1 3 0
8 0  1 6 0

80 200
5 0  1 1 0

55 90
60 90

1 1 0 '  2 0 0
7 0  1 5 0

6

7
t 4

1 3
1 3

32
1 8

2 t
1 1

1

4
4 0

1

1

I

2
3

2

9 0  1 4 0
4 0  6 2

30 30
1 5  2 5

6 0  1 5 0

3 9 .



T a b l e  7  ( c o n t .  )

Spec i  es

Red-necked Avocet

6ree nsha nk

S h a r p - t a l  l e d  S a n d P l P e r

Red-necked  S t i  n t

C u r l e w  S a n d P i P e r

E i i  l ve r  Gu l  l

Wh i te - f ron ted  Cha t

A c t i v i t y  N  l ' l e a n  S E
even ts

A c t t " :  2

I n a c t i v e  1
A c t i v e  4

60  10 .  o  60  50 70

go
5 7 . 5  1 1 . 0 9  6 0  4 0  7 3

l ' fedl an 23
%

73
%

I  nact i  ve

I  nact  I  ve

Act  i  ve

I  nact  i  ve
Act  i  ve

Act i  ve

I

2

1

1
I

6

223

30

30

35

300
200

2 ? . 8

o . o

3 .  5 3

30 30 30

3 t30 23
F , ,

i l

Tota I  number of  events:

4 0 .



T A B L E  g .  R e s u l t s  o f  F l u l t i p l e  R e g r e s s i o n  t e s t s  t o  e x a t n i n e  t h e

in rpac t  upon  the  d is tance  a t  r rh i ch  a  spec ies  was  d is tu rbed  o f :

f  l  ock s  i  ze ,  the num ber  of  o ther  spec i  es present  and the nurnber

o f  p e o p l e  c a u s i n g  t h e  d i s t u r b a n c e .  A c t i v e  a n d  i n a c t i v e  b i r d s

are  t rea ted  sepa ia te ly .  The  be ta  we igh ts  de te rmi  ne  the  sourcc ls

o f  s i g n i f i c a n c e .  S i g n i f i c a n c e  l e v e l s  a r e :  N S  n o t  s l g n l f i c a n t ;

I  p  (  O ' O 5 ;  t t  P

Auetral  ian tdh i  te Ibl3

S p e c i e s  a n d
a c t i v i t Y

Act i  ve

B l a c k  S w a n
I  nact  i  ve

Act  i  ve

f t : r ,  1 o r =  O . 1 2 7
p  =  o ' 9 4

f  r : s ,  : r ,  =  7  .44

P  =  0 ' 0 6 7

F s ta t i  s t  i  c  Leve l  o f
s i g n l f i c a n c e

f  < s ,  z ,  =  O . 5 B
p  =  0 . 6 8 1  N S

Beta we 1 ght

f l o c k  s i z e  O . 9 2 8
N  o t h e r  s p P  - O . O 9 1

N  p e o p l e  0 . 2 1 8

Leve l  o f
s l g n i f i c a n c e

NS

NS

A u s t r a l i a n  S h e l d u c k
I  nact  i  ve f  rs '  " ,

Act i  ve f rs, rn

=  2 . 7 A 2
p  =  o . 1 0 8

=  5 .  BB
p  =  o . o 1 7

NS

NS

NS

p  =  o .oo31
p  =  o . 7 t 6
p  =  4 . 4 4 6

t t
NS
NS

P a c i f i c  B l a c k  D u c k
I  n a c t  i  v e  f  < s ,  - > =  |  . 3 7

p  =  o - 2 2
A c t i v e  f r s r  t 4 t =  1 ' 7 5

p  =  0 . 2 0 3

rey Tea I
I  nact  i  ve

A c t  i  v e

l a c k - w i  n g e d
Act  i  ve

f  < : r ,  rz r=  7  .  tO
p  =  o ' oo27

f < s ,  ? >  =  2 . 5 3
p  =  o '  1 4

s t i  t t
f  t : s ,  s6 ,  =  5 .  48

P  =  O - O O 3 3  t t *
f  l o c k  s i  z e
N o ther  spP
N peop  Ie

p  =  0 . 3 2 4  N S
p  =  o . o o 2 9  t *
p  =  0 . 1 3 5  N S

* *

NS

f l o c k  s i  z e
N o ther  sPP
N peop  Ie

o . 7  t 6
-o.  o79
o . 0 1 6

o.  0006
a . 6 7
o .  9 3

p =

P =
p =

* * r
NS
NS

o .  t 4 4
a  . 4 4 7

- o  . 2 t 7

4 1 .



F I G U R E  5 .  T h e  d i s t r i b u t i o n  o f  d i s t u r b a n c e  r e c o r d s  f o r  t h e

B l a c k  s w a n ,  A u s t r a l  i a n  s h e l  d u c k ,  P a c i f i c  B l a c k  D u c k  ,  G r e y

T e a l  a n d  B i a c k - w i n g e d  s t i  I t .  o p e n  b a r s  a r e  f . o r  a c t i v e  b i r d s

a n d  s h a d e d  b a r s  f . e � r  l n a c t i v e  b l r d s '

Blaclr Sran

E

08 1[8 LzE

Austral ian $heliuclt

7

186 12S 1{0 t6E
tletres

Pacif ic Black $uck

I
ir
F
0
)
0

T

188 lZE l{E t6t 188
lletres

42 .



t
{,
I
0
)
0

7

F i g u r e  5  ( c o n t . )

20 {0 6E 86 1[8 rz8,

6reg Teal

Xlack*inged Sti lt

l{E 160 188 ?AE
tletres
Iffi lnactive

88 lEE \ZE

[-l sct ive

4 3 .
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A ' ' E N D I x  1 8 .  s p e c i e s  c o d e s  u s e d  s a r  t h e  c o m p l e t i o n  o f  f i e l d

data sheets and fc l r  ent ry  i  n to the cornputer  spreadsheet  '

N a r n e s  i n  p a r e n t h e s i s  a r € t  t h e  r e s u l t  o f  t h e  r e v i s i o n  b y

c h r i s t i d i s  a n d  B o r e s  ( r g g 4 )  b u t  w e r e  n o t  c u r r e n t  w h e n  f i e l d

w o r k  t o o k  P l a c e .

F i e l  d  c o d e  S P e c i e s  C o m P u t e r  c o d e

;;;-- ;;;;;;;;;-;;;---- 

---;;;

HhGb Hoa rY-headed Grebe o�62

A P e l  A u s t r a l  i a n  P e l  i c a n  1 O 5

D a r t  D a r t e r  1 O 1

P i e C  P i e d  C o r m o r a n t  O 9 9

L P i C  L i t t l e  P i e d  C o r m o r a n t  l O O

L B l t r  L i t t l e  B l a c k  C o r m o r a n t  O 9 7

P c H n  P a c i f i c  ( W h i t e - n e c k e d )  H e r o n  1 8 9

WfHn Whi  te - faced  Heron  lBg

C a t E  C a t t l e  E g r e t  
q 7 7

6r tE  Grea t  Eg ie t  tg7

L i t E  L i t t l e  E g r e t  l B s

6 1 o 1  G l o s s Y  I  b i s  t 7 g

A u b J l  A u s t r a l i a n  W h i t e  I b i s  t 7 9

S t n l  S t r a w - n e c k e d  I b i s  l B O

Y b S b  Y e I  l o w - b i  l  t e d  S P o o n b i  1 L  t 8 . 2

B I  kS  B  I  ack  Swan 2O3

AShd Austra I  i  an She I  duck 2O7

AublD Austra I  i  an Wood Duck 2Az

P a B D  P a c i f i c  B l a c k  D u c k  2 O B

6 y T 1  G r e . Y  T e a l  - , - . -  
z t l

A u S h  A u s t r a l a s i  a n  S h o v e l e r  z t z

P e a D  P i  n k - e a r e d  D u c k  2 1 3

Har  d  Har  dhead  215

f" , tusD Husk Duck 2t7

O s p y  O s P r e Y  F - - r -  
2 4 t

W b S E  L l h i t e - b e l  l  i e d  S e a - E a g l e  2 2 6

H a H a  M a r s h  H a r  r  L e r  2 t q

BbaR Bu f f -banded  Ra i  I  046

S p t r r  S P o t l e s s  C r a k e  O 5 1

DuHh DuskY Moorhen O55

PuSh PurP le  SwamPhen O5B

Coot  Euras  i  an  Coo t  O59

P a G P  P a c i  f  i c  G o l  d e n  P l o v e r  1 3 7

R c a P  R e d - c a p P e d  P l o v e r  1 4 3

G I S P  6 r e a t e r ' S a n d  P l o v e r  1 4 1

B f o P  B l a c k - f r o n t e d  P l o v e r  ( D o t t e r e l  )  1 4 4

B w S t  B l a c k - w i n g e d  S t i l t  L 4 6

B d S t  B a n d e d  S t i l t  L 4 7

RnAv Red-necked  Avoce t  148
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A p p e n d i x  1 B  ( c o n t . ) .

F i e l  d  c o d e Spec i  es Computer code

bf  ood Sa ndP i  Per
Comrnon SandP i Per
Greenshank
Red Knot
S h a r p - t a i  l e d  S a n d P i  P e r
Red-necked  S t i  n t
Long- toed St i  n t
Cur I ew Eia ndP i Pe r
S i  1  v e r  G U I  I
Wh i  te-w i  nged B I  ack Ter  n

C r e s t e d  T e r n
Stubb le  G lua i  I
R i c h a r d ' s  P i P i t
Cl  arnorousi  Reed-Warbler
L i t t l e  G r a s s b i r d
Whi  te - f ron ted  Eha t

WooS
ComS
Ga nk
RdKn
shts
RenS
Lts t
CurS
S i 6 u
WwTn
ct dT
srbQ
R i p i
ctRt^,
L i 6 b
WfoC

154
137
158
t64
163
Lb2
?65
1 6 1
t25
109
1 1 5
oo9
6,47
5'24
5.22
448,

4 8 .



A P P E N D I X  l C .  C o p i e s  o f  f i e l d  d a t a  s h e e t s  u s e d  i n  t h e
f  l o o d p l a i  n  a n d  d i s t u r b a n c e  c o r n p o n e n t s  o f  t h e  s t u d y .
A b b r e v  i  a t  i  o n s  # o r  a c t  i  v  i  t y  a n d  h a  b i  t a t  w e r e  u s e d  a s
p r e s e n t e d  i n  A p p e n d i x  1 4 ,  N o t e s  o n  w e a t h e r  c o n d i t i o n s  w e r e
made bu t  no t  used  in  subsequen t  ana lyses .  Tempera tu re  was
es t i rna ted  as :  coo l  (  <2O ' t r )  ;  rn i  I  d  (2O 3OeC)  ;  o r  ho t
( > 3 O o C ) ,  R a i n  w a s  r e c r : r d e d  a s :  n o n e i  o c c a s i o n a l - s h o w e r s i  a r
r e g u l a r  r a i n .  h l i n d  w a s  e s t i r n a t e d  a s :  s I  i g h t  ( < 5  k p h ) ;
rnodera te  (  5  20  kph)  ;  o r  s t rong  (  >2O kph  )  .  C l  oud  cov€ ' r  was
r e c o r d e d  a s :  I  i t t l e  c o v e r  ( O  t O % l  i  m o d e r a t e  c o v e r  (  l O
5O%) ; ar heavy cover ( >5O% ) ,

4 9 .



FIELD DATA SHEET
VASSE-IJONNERUP PR0JECT; FLooOpLAIN USAGE

S i t e  N o . D a t e : T i  rne:

No tes : W e a t h e r :  T

R-

hJ_

ri
v

s p p . N H a b i  t a t A c t i v i t y s p p . N H a b i  t a t A c t i v i t y

A d d i t i o n a l  n o t e s :



FIELD DATA
VASSE-WONNERUP PROJECT;

SHEET
DISTURBANCE STUDY

Weather: T- ;  R- ;  tr f-  ;  C- .

D i g t a n c e  ( r n )

a l e r t  ,  f l i g h t
Type of
di stur b

Spec i  es

Notes :

NB : Uge co dee aEi for f l oo dp Ia i n usag€ surv€y .
Wt th  mixed f locks,  record r€Eponse o f  each speeiee but
ind lcata  that  the sp€c ies  are  together  w l th  brackets .



APPENO I  X 1 D,  Structur€ of  spr€tadeheete uEed f �or  s tat  i  Et  i  ca l
ana lyses .  Code  nurnbers  used  fo r  spec ies ,  hab l ta t  and
a c t i v i t y  a r €  g i v e n  i n  A p p e n d i c e E  l A  a n d  1 8 .  D a t e  w a s  n o t
used  I  n  the  sp readshee ts  bu t  each  t r  i  p  h ,as  ass i  gned  a
nurnber :  I  =  June i  2  =  Augus t ;  3  =  Oc toberT  4  =  December ;  5  =
F e b r u a r y .

C o l u r n n 6  i n  f l o o d p l a i n  u s a g e  s p r € ' a d s h e e t .

1  .  S p e c i e s  c o d e s  ( A p p e n d l  x  1  B )
2 .  N u m b e r  o f  b i r d s ,
3,  Tr  i  p  number (  1-5 r  see note
4 .  T i m e  ( t a k e n  a t  b e g i n n i n g  o f
5.  S I  te  number .
6 .  H a b i t a t  c o d e  ( A p p e n d i x  1 A ) .
7 .  A c t i v i t y  c o d e  ( A p p e n d i x  1 A )

a

a b o v e ) .
a  B u r v e y  a f  a  s i t e ) .

a

Co l  urnns i  n  d i  s tur  bance Fpr€tadsheet .

1  .  S p e c i e s  c o d e  ( A p p e n d i  x  I  B )  .
2 .  N u m b e r  o f  b i r d s .
3 .  T r i p  n u r n b e r  ( 1 - 5 ,  s e e  n o t e  a b o v e ) .
4 .  T i m e  ( c l a s s e d  i n t o  h o u r l y  i n t e r v a l s ) .
5 .  H a b t t a t  c o d e  ( A p p e n d i x  1 A ) ,
6 .  A c t i v i t y  c o d e  ( A p p e n d i x  l A ) ,
7 .  D l s t a n c € ,  a t  w h i c h  d i s t u r b a n c e  o c c u r r e d  ( m ) .
8 .  Number  o f  o the r  spec ies  p resen t .
9 .  Number of  peop I  e  form i  ng d i  s tur  bance.
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APPENDI  X  2 .  Comrnon  and
spec ies  recorded  dur  i  ng
a r d e . r  f o l  l o w  C h r i s t i d i s

s c i e n t i f i c
the  s tudy .
a n d  B o l e s

nafn€rs of a I
Names and

( 1 9 9 4 ) .

I  w a t e r b i  r d
t a x o n o m i c

Pod i  cep  i  d i  dae  (  g rebes  )

(  da r te rs  )
Anhi nga melenogaster

P h a l a c r o c o r a c l  d a e  ( c o r m o r a n t s )

Pied Corrnorant  Phalacrocorax var{us

Hoary -headed  6 rebe
A u s t r a l a s i a n  6 r e b e

Pe l €,ca no i  di dae
A u s t r a l  i a n  P e l  i c a n

A n h i  n g i  d a e
Dar te r

PoI iocephalus pol iocephalus
Tachybaptus novaehal Iandiae

( p e l  l c a n s )
Pele,canus conspic i  I  la tus

Pha I acrocarax sul ci  rostr i  s
Pha I acrocorax meI anaIE ucos

P legad is  fa l c ine l  l us
Thresk iornis nalucca

T h r e s k  i o r n i s  s p i  n i c o l  J  i s
P I a t a I e a  f l a v i p e s

A r d e i  d a e  ( h e r o n s  a n d  e g r e t s )
W h i t e - n e c k e d  H e r o n  A r d e a  p a c i f l c a

L  t  t t  l e  Egre t  Egre t ta  garze t ta

Whi te - faced  Heron  Egre t ta  novaeho l  l and iae
Grea t  Egre t  Egre t ta  a I  ba
c a t t l e  E g r e t  A r d e o l a  i b i s

( i b i s  a n d  s p o o n b i l l s )

L i t t l e  B l a c k  C o r r n o r a n t
L i t t l e  P i e d  C o r m o r a n t

P l a t a l e i d a e
6 l o s s y  I b i s
A u s t r a l i a n  W h i t e  I b i s
S t r a w - n e c k e d  I  b i  s
Y e l  l o w - b i  I  l e d  S P o o n b i  1 1

Anat i  dae  t  ducks ,
B l a c k  S w a n
A u s t r a l i a n  S h e l d u c k
P a c  i  f i  c  B l  a c k  D u c k
Grey  Tea  I
A u s t r a l a s i a n  S h o v e l e r
P i  n k - € t r e d  D u c k
Ha r  dhea d
lYla ne d Duck
Musk Duck

P a n d i o n i  d a e  ( o s P r e Y  )
Osp  rey

A c c i p i t r i d a e  ( k i t e s '

W h i  t e - b e l  I  i e d  S e a  E a g l e
M a r s h  H a r r  i e r

geese a nd swa ns )
Cygnus atratus

Tadorna tadornoi desoi;l:,,';"2;z:,t'i",z1z
Anas rhynchati  s

Na I acorhynchus membranace,us
Ay thya  aus t ra t  i s

Chenonetta jubata
B i  z  iu ra  Loba ta

Pand ian  ha l  i ae tus

h a w k s  a n d  e a g l e s )
Hal  iaeetus leucogaster

Ci rcus aerugi nosus
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A P P E N D I X  2  ( c o n t .  )

R a l l i d a e  ( c r a k e s  a n d  r a i l s )
Bu f f -banded  Ra i  I
S p o t l e s s  C r a k e
Dusky l ' loorhen
P u r p l e  S w a m p h e n
Euras  i  an  Coo t

S c o l o p a c i  d a e  ( s a n d P i P e r s )

tdood Sandp i  per
Common SandP iPer
6 reenshank
Red Kno t
S h a r p - t a i  l e d  S a n d P i P e r
R e d - n e c k e d  S t i  n t
Long- toed  S t  i  n t
C u r l e w  S a n d p l P e r

P a c i f i c  G o l d e n  P l o v e r
Red-capped  P lover
Grea t. ,e,r Sa nd P I over
B l  a c k - f  r o n t e d  D o t t e r e l

R a t I u s  p h i l i p p e n s i s
Porzana tabuensls

6al l inu la tenebrosa
Porphyrio porphyrio

FUI  i ca  a t ra

Tr i  nga g lareola
Tr i nga hypaleucos

Tr i nga nebul ar i a
Ca l id r i s  canu tus

C a l i d r i s  a c u m i n a t a
C a l i d r i s  r u f i c o l l l s

Ca l id r i s  subn inu ta
CaI i dris ferrugi nea

P I u v i a I i s  f u l v a
Charadr ius ruf icapi  I  lus

Charadr  ius leschenaul  t  i  i
EI seyorni s melanops

( s t i l t s  a n d  a v o c e t s )
Himantopus hinantopus

C I adorhynchus I eucocePha I us
Recurvi rostra novaehol Iandiae

a n d  t e r n s )
Larus novaehal Iandiae

Hydroprogne caspia
Sterna bergi i

Chl i  donias teucapterus

C h a r a d r i  i d a e  ( I a p w i n g s  a n d  p l o v e r s )

R e c u r v i r o s t r i d a e
B l a c k - w i n g e d  S t i l t
B a n d e d  S t i l t
Red-necked  Avoce t

L a r i d a e  ( g u l l s

S i  l v e r  6 u l  I
C a s p i a n  T e r n
C r e s t e d  T e r n
b l h i t e - w i n g e d  B l a c k Ter  n

Me I  aphag  i  dae  (  honeyea te rs  and  cha ts  )
W h i t e - f r o n t e d  C h a t  E p t h i e n u r a  a l b i f r o n s

S y l v i  i d a e  ( o l d  w o r l d  w a r b l e r s )
C I arnorous Reed-War bl er Acrocepha I us stentare,.Js
L i  t t  le Grassb i  r  d Nega t urus gran i  ne,us
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APPEND I  X  3 .  SurveY zones .
s i  tes  w i  th i  n  zones  .  Zones
Wonnerup  Es tuary .

S e e  F i g u r e  2
I  -5 on Vasse

f o r  l o c a t i o n E  o f
Es tuary ,  Zone  6 -8  on

Zo ne S i t e s  w i t h i n  z o n e F l o o d p l a i n  v e g e t a t i o n

2 ,  3 t  4

2 1 r 3 5 r 3 6 r 3 7

3 8 ,  3 9 ,  4 0 ,
4 2 ,  4 3 ,  4 4 ,

5 ,  6 ,  7 ,  B ,
1 O ,  1 1 ,  t 2 ,
t 4 ,  1 5 ,  1 6

3

5 1 8 ,  2 A ,  4 6

6 24 ,  23 ,  28 ,  29

2 t  ,  2 2 ,  2 3 ,  2 6 ,
2 7 ,  4 8

3 O ,  3 1 ,  3 2 ,  3 3 ,
34

S e a s o n a l ,  f r e s h w a t e r  p o o l s  w i t h
some rushes,  saJnphi  re and
p a p e r b a r k s .  P a r t l y  g r a z e d .

Sarnph i  re  r  h r i  th  paperbarks  and
sedges a I ong sofn€t shore I i  nes and
seasonal  pools  between denselV-
vege ta ted  i s lands .  Some a reas  o f
Typha.  fYfost ly  ungrazed except  f �or
s i t e  3 5 ,  w h i c h  i n c l u d e d  P a s t u r e .

Large  a rea6  o f  ungrazed  samph i  re
i  nc I  ud i  ng seasona I  poo I  s .  Some
paperbarks  and  sedges .

E x t e n s i v e  a r e a  o f  u n g r a z e d
sarnph i  re  i  nc lud i  ng  seaEona l  poo l  s
w i t h i n  s a m p h i r e .  A  l o w  l e v e e
support ing sedges occurs between
the estuary and sarnph i  re  i  n  sotne
a r e a s .

Ung r  azed sarnph i  re  i  nc I  ud i  ng
s e a s o n a l  p o o l s .  A l s o  p a s t u r e
around f ' la I  bup Creek and f r  i  ng i  ng
vege ta t ion  o f  sedges  and  wa te r
c o u c h  ( s i t e  4 6 r .  A  l o w  l e v e e
suppor t ing  sedges  be tween  the
e s t u a r y  a n d  s a m p h i r e  i n  s i t e  1 8 .

Sarnph i  re  a nd sofne areas of  sedge.
S i t e s  2 4  a n d  2 3  u n g r a z e d '  b u t
p a r t s  o f  2 9  a n d  a l l  o f  2 A  g r a z e d .

Grazed  samph i  re  i  nc lud i  ng  so rn€ ,
p o o l s .  S i t e  4 8  w a s  a  l a r g e t
s e a s o n a  I  p o o l  w i  t h i  n  p a s t u r e  a n d
a p p e a r e d  t o  h a v e  b e e n  r n o d i f i e d
to  i  nc rease  d ra  i  nage .

S i  te  30 was ung r  azed sarnp h i  re
w i t h  v e r y  e x t e n s i v e  p o o l s r  s i t e
3 l  w a s  p a s t u r e  w i t h  p o o l s  w h i  I e
the  re rna  i  n i  ng  s  i  t es  were  par t  1y
g r a z e d  w i t h  e x t e n s i v e  b e d s  o f
sedge  and  wa te r  couch .

4 l  t
45

9 ,
1 3 t

7

I
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A P P E N D I  X  4 . O p p o r t u n i s t i c  o b s e r v a t i o n s  o n  o t h e r  f a u n a .

T a x o n Cornrne nts

G u e n t h e r ' s  T o a d l e t
Pseudophryne guenther i

P o b b l e b o n k  R e c o r d e d  a t  s i t e  2 ,  l t  a n d  3 2  i n
L innadynastes dorsal  is  August .

Crus tacea
C l  a d o c e r a n

( d a p h n i a / w a b e r  f l e a )

European  Carp
Carass ius  ca rag �s ius

G l a u e r t ' s  F r o g l e t
C r i n i a  g l a u e r t i i

S a n d p l a i  n  F r o g l e t
Cr i ni a i nsi gni fera

S I e nde,r Tree Frog
L i  to r ia  ade la i  dens is

M o t o r b i  k e  F r o g
L i t o r i a  m o o r e i

L o n g - n e c k e d  T o r t o i s e
Cheladina oblonga

K i n g ' s  S k i n k
E g e r n i a  k i n g i  i

E x t r e m e l y  a b u n d a n t  i n  v e g e t a t e d
sha I  I  ows around estuar  i  es,  arnongst
f  I  ooded sedges ,  sarnph i  re  and i  n
f l o o d e d  p a s t u r e .

O n e  i n  f l o o d e d  t r a c k  o n  e d g e  o f
p a d d o c k  i n  s i t e  1  ( A u g u s t ) .

t r a l l i n g  a t  s i t e  4 0  ( J u n e ) .

R e c o r d e d  a t  s i t e s  I ,  t 7 ,  2 7 ,  3 2 ,  3 4 ,
3 6 ,  3 7 ,  3 8 ,  4 O ,  4 2 ,  4 3  a n d  4 5 ,  w i t h
a l l  r e c o r d s  i n  e i t h e r  J u n e  o r
Augus t ,

R e c o r d e d  a t  s i t e s  I  a n d  3 4  i n  J u n e .

R e c o r d e d  a t  s i t e s  I  I ,  1 7 ,  3 2 ,  3 5 ,
3 6  a n d  4 5  m a  i  n l  y  i  n  A u g u s t .

R e c o r d e d  a t  s i t e s  1 ,  ? ,  1 3 ,  3 6 ,  3 7 ,
4 1  a n d  4 3 .  M o s t  r e c o r d s  i n  A u g u s t
a n d  O c t o b e r .  R e c o r d s  a t  s i t e  I  i n
D e c e m b e r  i  n c l u d e d  l a r g e  t a d p o l e s  i  n
t h e  e s t u a r y  a n d  r e c e n t l y -
rnetarnorphosed f rogs on the
s h o r e l  i  n e .  S e v e r a l  s p e c i m e n s
d i  sp  I  ayed  a  dark  re t i  cu l  u rn  on  the
f l a n k  a n d  i  n s i  d e  o f  t h e  t h i g h
s u g g e s t i v e  o f  h y b r i d s  w i t h  L i t o r i a
cyc lo rhynchus  (Ca le  1993)  .

A d u l  t s  s e e n  a t  s i  t e s  I  ,  3 2 ,  3 5  a n d
M a l b u p  C r e e k .  N e s t  p r e d a t e d  b y  F o x
a t  s i  te  39  (  December  )  .

S e v e r a l  l i v i n g  i n  t i r n b e r s  o f
W o n n e r u p  f l  o o d g a t e s ;  s e e n  i  n
Decernber  and  February .
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A p p e n d i x  4  ( c o n t . ) .

T a  x o n Comnents

T i g e r  S n a k e
Notech is  scuta tus

Water  Rat
Hydromys chrysagaster

u n i  d e n t l f  i e d  r a t
Ra t  tus  sp.

R e c o r d e d  a t  s i t e s  1 ,  5 ,  l O ,  l t ,  . ! 6 ,
19 ,  23 ,  35 ,  37  and  45 .

One found dead on Layrnan's Road near
lr fonnerup HouEe in August.

Tracke of a rat  i  n darnp mud at s i  te
37 in  December .  lY los t  l l ke ly  the
in t roduced B lack Rat  R.  ra t tus  or
po6si  bly the i  ntroduced Brown Rat
R.  narveg lcus.  The on ly  poes i  b le
nat i ve Ep€lc i es i s the BuEh Rat
R. fuscipes.
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