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SEASONAL CHANGES IN ABUNDANCE AND POND PREFERENCES
OF WATERBIRDS AT MOITAKA SEWERAGE WORKS. PORT

MORESBY. PAPUA NEW GUINEA

H.  I , .  BELL

Deparlmcnt {)f  Zoolog}, Universit}  () l  New England
Armid.r le. N.S.W. 2l5l

R.( ir( l  l0 Nor, ' . ,mhu, 198.1

Re ] ' i f t d  lAp r i l .  198  5

Dala are given on abundance oi the more common waterbirds at Moitaka sewerage
works, Port L4oresby. Egrets and Ped Herons showed few seasonal l luctual ions whereas
Australasian Grebes, Black-winged Sti l ls and lvlasked Lapwings increased alter the
breeding-season. Terns were annual passage migrants. Jacanas occurred only when the
south-east trade winds accumulated scum into t irm mats. Species favouring anaerobic
ponds were: lerns and Pied Herons, because dead f ish and cockroaches were present;
Jacanas. which walked on the f loating laeces; and Masked Lapwrngs, which ioraged along
the shal low shore-l ines. Grebes only irequented aerobic ponds, and Sti l ts preferred them
where the shorel ine was sulf iciently shal low. Egrets showed no preferences.

' I ' hc  
u l l rac l ion  o f  u  a tc rb i rc ls  to  scwcragc  works

is  s .c l l  known (c .9 .  G luc  and Bodcnham
1911.  1977 in  Ur i ta in :  Hcron I970 and Bockc l
1976 in  .Au\ t r i r l i i r ) .  Macka!  (1967)  f i rs t  d rew
at tcn t ion  to  thc  abundant  b i rd  l i fe  a t  the  Moi -
la l ia  \c \c ragc  \ \ 'o rks .  Por t  Moresby ,  Papua Ncw
( iu inca .  Ihc  wo lks  ad jo in  the  Waigan i  Swamps,
\ \ t i ch  co \  c r  hunt l rc r l s  o f  squarc  k i lomet res ,
s ) tc r -c  la rge  asscnrb laqcs  o f  b i r ( l s  can  bc  sccr l
c.g. -l 000 t, itt lc BIack ( ormorants Plnlacro-
u t ru . r  s t t l c i ros t r i s  and 2  000 Wander ing  Whis t -
l ing Ducks I)t,rulrott1lntt (r-( itQlc (pcrs. obs.).

- l ' hc  
a im o l  th is  papc l  i s  to  show how thc

abundancc  o f  cc r la in  spcc ics  a t  the  scwerage
u'orks is rclatcrl to scason ancl to local condi-
1 ions .  fhc  papcr  t loes  no t  d iscuss  seasona j i t y
ar r r l  abunr lancc  o f  b i rds  o f  Waigan i  Swamp in
( lc ta i l  bcc  L lsc  o thcrs  ha !c  co l lec ted  da ta  there
o"  c l  n lanv  vcars .

STUDY AREA AND METHODS

Tcchn ica l  c le ta i l s  o f  Ihc  scwcrage wo lks  a rc
f ronr  a  rcpor t  to  thc  PNG Pub l ic  Works  Dcpar t -
mcnt  (1975.  l1 )76) .  F igu Ic  I  dep ic ts  thc  p lan .
Seu,agc  rccc ivcs  l i t t l c  t rca tmcnt  bc fo rc  cn tc r ing
thc  pon( ls ;  bu t  faqcc \  a lc  mechan ica l l y  b roken
up in to  smal l  p icces .  Seuagc f lows d i rcc t l y  i l l to
Anaerob ic  Ponds l .  2  an i l  3 .  a l thou-qh Pond I
uas  i l topera t ivc  f ( ) r  m( )s t  o f  thc  s tudy  pcr iod .
Thc scwage contains a Iargc and apparently
constant supply ol largc dcad cockroaches, B1c1-
toidca. Aller brcak-dorvn in the anaerobic ponds
thc  sc t iagc  is  rc lcasc i l  in to  Aerob ic  Pond I ,
thcncc  to  Aerob ic  Pond 2 ,  a f tc l  wh ich  the
c lT lucn t  f iows in lo  thc  swamps.  Ponds arc  s tccp-
si(lecl, $' ith banks cn. 4 m widc, covercil bv morvn
gtass .  Bccausc  thcrc  a re  s lu t lgc  dcp<ts i ts  thc
banks of anacrobic poncls slopcd away grariually
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TABLE I

Bi() lo8ical Oxygcn Dem^nd l()adings of seuerage ponds
in lcsts al N4oitaka Doccmber, 1975 (PNG Public Works

Deparlmenl 1975).

Ponrl Loading BOD Reduction 9o
(mean )

Anaorobic I
Anacrobic 2
Anacrobic J

Acrobic 2
+Not€ that bv
anacrobic owing

Closed
1 l0l kg O"/ha/dat
I 023 kB O,/ha/day

89 kg Oilha/day
37 ks O,/ha/day

N'larch, 1976, Acrobic I
to ovcrloadinS.

68.7
42.6
50.6' l
3 1 . 3

had bccomc

FLOOD-GATE

-) ,lr.o* ","."

Figr l r ( '  l .  1-dr ' r r r  t ) l  M.) i taka sewerage wrk: i ,  Porr
|tl.)r(lb). Embankments diyiding Dondt are
tn, I  d.atr ' t r  t1)  s(ate.

hut  in  the  acrob ic  ponds ,  par t i cu la r ly  Pond 2 ,
thc  Farc r  was  much c lccpcr  c lose  (<  0 .5  m)  to
thc  banks ,  about  I5 -30cnt  dcep compared to
5  cm in  anaerob ic  ponds .

Thc syslenr originally was dcsigncd for a
human popu la t ion  o f  26000 bu t  by  I975 was
copirlg with the scwage of 57 500 pcople. In
Scp lcmber /Novcmbcr .  1976,  Anaerob ic  Pond 3
ovcrflorvccl directly into thc swamp. By March,
1976, Acrobic Pond I had become anaerobic
owing to inflow from the anaerobic ponds. Scum
covcr, rnainly of partly-dissolvcd facccs and
tor lc t  papcr .  uas  dcnse on  thc  anaerob ic  ponds
and f rom Junc  to  Novcmber ,  whcn the  south-
crst tradc wind bleu,, it accuntulated in the
north-$est corners of ponds. In Anacrobic poncl
- i  dur ing  thc  t radc  w ind  season the  scum was a
f i rn r .  I rc i r r i l y  t l y -h lown layer .  covcr ing  ca .  0 .5
h i t .  A l  , ' l hur  l lmc \  \cum ra \  e \cn ly  d ispersed
and not a solid mass. By contrast, the acrobic
pon( ls .  a1  leas t  un t i l  March ,  t976,  werc  c lear
ol scunr. rich irr algae and with clear water. The

' Ihc 
Biological Oxygen Demand is the quanti ty

o\ygcn rcquired to oxidize a unit volumc or area
matcnal.

tsiological Oxygen Demands of each pond are
depicted in Tablc l. Thc African 6sh l i lapia
nossambit'a q'as abundant in all ponds and the
swamps. Tlrosc in anacrobic pontls, however, werc
breath ing  a t  lhc  sur face  and many f loa t ing  dead
fish we re seen.

' l ' he  
Ia in fa l l  dur ing  thc  s tudy  pcr iod  is  shown

in Tablc 2. data bcing takcn from Port Moresby
legional F'orcstry omce.

I  v is i t cd  Moi taka  sevcnteen t imcs  bc tween
Scptcmbcr ,  1975 and Novcnrbcr ,  1976,  in  a l l
scasons  cxcept  fo r  the  wet tes t  pcr iod  ( la te  Dec. -
Feb. ) .  A l l  b i rds  seen \ \ , c re  countcd ,  by  pond,
or by ballk on which they wcre sccn. I present
da ta  on ly  fo r  the  morc  abundant  spcc ics ,  bu t
wil l refcr briefly to othcrs.

RESULTS

Figurc 2 shows the abundance. on all ponds,
of several species or groups. Thcse need not
indicate relative abundance in the neighbouring
swamps. For examplc ('omb-ctested Jacanas
Irediparra gall inacea werc abundant year-round
in lhe swamps, but not so on the sewerage
Poncs.

Feu'cr Masked Lapwings V anallus miles
occurred during the dry season (July-Nov-
ember). Black-wingcd Stilts Llimentopus himan-
/opu.! disappeared, both from the works and the
neighbouring swamps. during the wct season.
Jacanas left lhc ponds during thc .wct season
but were breeding in the nearby swamps then.

of
of

AEROBIC POND I
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TABLE 2

Rainfal l ,  Jackson's Aero(lromc, Porl Morc\b!. Scplcmbcr, 1975-No\cmbcr. 1976.

Co re l l a  9  (4 )

I\{ONTH
Ra in fa l l  (mn r )

J F
1 7 8  l 6 t

A S  o
1 2  0  1 2 9

S O N D
63 77 137 227

N I A N l J J

1 1 6  1 0 1  1 5 9  r . l 4  8

N

f / \
|  *  \ A ^ v
l .  '  " v

\ A' \ /
t - - . . /

BLA'K WINCED STiLT

e t

v r\. . . . . .n
WHISKEREO,CUIL-AILLED ONd
WHIiE-WINGED IERNS

,lN V^-=.*

.A rrst ralirsian (ircbcs 'fa<'lttboptLts noyoe-
htl landiac i leclined in the wet season. Whiskered
(' ltl id onias /r,r'brirlo, Whitc-rvingeL] C. le ucrt ptera
anLl Gull-bil lcd ferns (ielo<]rclit lon niloti(a
occur rcd  on ly  in  la tc  spr ing  and ear ly  summer ,
in hoth I975 and 1976. Grcar Egretta alba,
Inlcrnrc(l iatc l l .. internedia and Litt le H,grets
I). gar:ctto appcarcd to show a wct scasol't pcak
but  th is  $as  no t  s ta l i s t i ca l l y  s ign i l i can t .  The
Picd FIcron Ardt'u piLatu appearecl to be present
vcar - round.  bu t  in  g rca tc r  numbcrs  in  the  car ly
\ \ ( l  \ l j l r \ r rn .  Hr ' ! \ l \ ' ( r .  n  th rcc  occa. i r 'ns ,  in
Octobcr .  1975 and 1976.  and Augus l ,  I976,  thcy

wcre  I i r tua l l y  abscnt .  bu t  in  cach casc  wctc
present  in  c i thc f  thc  p rcced ing  o f  Io l low i l lg  wcck .

Scvcra l  spcc ics  p rc fc rcd  par l i cu la r  pon i l s  fo r
lo rag ing .  To  de tc rmine  such prc fc rcnccs  i t  was
nccessary  to  d is t ingu ish  be twccn thosc  spec ics  tha t
fo rage on  or  ovcr  thc  opcn watc t .  such as  grcbcs .
jacanas anc l  t c rns .  an( l  thosc  whosc  fo rag ing  area
is  dc termincd b ] ,  thc  amount  o f  shorc - l ine .  such
as  Iapwings ,  s l i l t s .  egrc ts  and P icd  Hcrons  (a l -
though P icd  Hcrons  and egrc ts  $ ' i l l  a lso  hovcr
and takc  I i sh  ovcr 'opc I l  watc r .  W.  F i l cwooc l .  pc rs
c o m m .  ) .

' [ ' ab lc  
- ]  shous  thc  numbers  o f  g rcbcs ,  iacanas

anc l  te rns  sccr r  in  cach pond a t  Mo i taka .
Aus t ra las ian  Grebes  c lear l , v  a \ 'o idcd  lhe  rnae-
rob ic  ponc ls  anc l  l rom March .  I976.  r l ' hcn  Aero-
b ic  Pont l  I  becamc anacrob ic ,  thev  abandoncr l
i t .  Jacanas occur red  prcdominant ly  on  Anacrob ic
Pond --1, but occulrcd t\\ ' ice on thc acrobic ponds,
fecc l ing  on  thc  shorc - l inc .  Poss ib ly  therc  was a
cr )nccn l ra t ion  o l  lood  th r : rc  a l  such t incs ,  bc-
causc  Jacanas fa rc ly  fo ragc  a long shorcJ ines .
Anacrobic Poncl -.1 was thc onlv pond with a
la rgc  sur lacc  area  o f  f i rm scum and thc  jacanas
rvalkecl upon it searching lor rnaggots. Sharp-
tailed Santlpipers Calidris nt unirutto also foragr"'d
on thc  scum but  many wcrc  found dcad.  r ' ro t
obv ious ly  k i l lec l  by  p redators .  on  ncarby  cmbank-
ments. 

-ferns 
foraged only ovcr Anacrobic

Ponds 2  and 3  (Ponc l  I  rvas  inopcra t ive) .  A l l
th ree  spec ics  take  aer ia l  o r  sur face  prey  and
wcre  sccn  to  takc  f l y ing  inscc ts ,  par t i cu la r ly  ovcr
thc  f loa t ing  scunr .  o r  f loa t ing  dcad f i sh  and cock-
roaches.

Tab lc  4  shows the  f rcqucncy  o f  occur fencc ,  o f
shore-birds at cacll pond. Egrets showcd no
prc fc rcnces :  bu t  wcrc  se lc lom common (F igurc
2)  in  cont ras t  to  thc i r  s ta tus  in  thc  nc ighbour -
ing  swamps.  P ied  Hcrons .  wh i lc  p rcscu t  a t  a l l
ponds ,  favourec i  lhe  anacrob ic  oncs .  Thc  B lack-
w ingcd St i l t  favourec l  Anaerob ic  Pond I  ( thc
inopcra t ivc  onc)  and Acrob ic  Pon i l  I  hu t  avo i t l -
cd  Acrob ic  Ponc l  2 .  Maskcd Lapwings  favourcd

: l- r

e f- r
I
L .

GREAI INTERMEDIATE ONd
L I T T L E  E G R E T S

a 7 o  Af n / \
F ^ \ ^ A /
L" \-- -v

AUSTRALASIA{ CR€BE

Iiignrc :. r\'rnr.r.1 .)l Malktd Laptoinss, Illatkrtinsed
St i l t ! .  a\ )mb'(restel l  Ja(anas,  Austra lat ion
Or(l)!s, l er,:l, E{rert and Picd Ilcrons reutrd-
cd a! r'irit! t/) \loitaka scx'/'aee works,
S(pt(nh(r ,  1975 k)  Ntrvcnihcr .  l1)76.

COMB-CN€STEO JACAI{A
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T'ABLE ]

NLrmbcrs ol grcbcs, iacanas "nO ,".nr ."",r,1, 
R,,i l ' l t :r.rt,#,ttrO^ 

sc$cragc $ orks, Septcmbcr, 1975

1 1 1

PoNI,)
l9?5

' '  :5 i \  . l \

Au\ t rah$ian Crcbc
Anacr( ib ic I
, \naerobic 2

A r r o b i e  |  2  2
Acrobic 2 l0 l l l

Conrb-crcsled Jacana
Anacf t rb ic I
A n i t e ( ) b i c :
r \nrcr()b ic . l  :0

Acr()b ic 2

Whiskcred,  White-rv inscd

A n r c r o b i c  :  1 2
An.crobic . l  25 5l

r \0tu)bic 2

1976
l0 \  2 l \ i  28x i  I2x i i  5 i i i 2 - l i i i  2 r r  2 . r r r '  2 ,1 \  |  ^ \  r i r  2 t ) !  i r r  28 r ' i i i  24 i r  l r  2 l x i

I

2 l
9  9  2 0  1 2  8 . 1 0  2 4  2 0 7 0  5 5

2 ) 5  2 1  : l
l 0  36  28  l 0

73 60 ,10
40
20

rn i l  Cul l -b i l lcd Tcrns

I
.+0 lol
l u
4

5
1 2 8
8  1 4

22  8  8  l 0
1l 20

"  ( l ) a \ ,  m o n t h  i n  R o m a n )

Anacrob ic  Ponds I  ( inopera t ive)  and 3 ,  bu t
i*'oi,. lcrl Ae robic Pond 2, though frequencics
d i lTc lcd  l i t t l c  bc twccn a l l  ponds .

T A B L L , 4

Abundancc of  $ading spocies at  d i l lorcnt  ponds of  Moi-
laka se$erase $orks (h i rds per l00m of  shorel ine.  for

r is i ls  $hen thc specics $as rccorded).

Black-rr inged Maskcd
[grets Picd Hcron Sti l t  Lap{in8

DISCUSSION

'lhc dpparent scasonal changcs in Figure 2
can bc  n ' ros t l y  exp la incd .  A l though Mayr  (  l94 l  )
claime(l that thc Masked Lapwing was a winter-
ing  migran t  in  Papua Ncw Guinea we now know
i t  to  be  a  b reec i ing  rcs idcn t .  The h igher  numbers
a t  Mo i taka  are  a t  t imcs  \ \ 'hqn  w in tc r ing  migran ts
shou ld  be  absent .  A  few breed on  thc  embank-
ments  a t  Mo i taka  in  the  dry  scason bu t  the  h igh
numbcrs in the wet season havc probably dis-
persed from othcr brcetl ing areas

Black-winged Stilts disappearcd, from both
scwerage wofks and swamps, in the late wet
\cason. as they did in subsequent years. Sti lts
breetl locally (Finch 1982, first notcd by R. H.
Donaghey in 1967-68) but nccd shallow watcr
with snrall islands, which is not present at Moi-
taka .  On re tu rn  the i r  numbers  inc ludcd many
imnra turc  b i rds ;  so  they  presumably  d ispcrsc  1< l
b rccd .  S in i la r l y .  Au- - t ra las ian  Grcbcs  probab ly
dispcr-sc to brecd during the wet season, therc
bc ing  no  watc r -wccd fo r  nes t -bu i l t l i ng  in  thc
sewcragc urrrks.

Ani lcrobic
Anac()bic

, \cr lJbic I
r \ c r ( i h i c :

1.0+
0.8
o.7
0.7
oA-

45.50
p<0.0O1

I  indicato\  \ igni l ic . rnt l )  morc thrn ! 'xpcctcd,  indicatcs
\ i g n i l i e r n l l \  l c $ c r  l h r n  c \ p c c t c d  ( a l l  p < 0 . 0 1 ) .  E x p c c t -
cd \ l luc\  c l lcul i l t rd f rom l ( ) la l  nLrmbers of  b i rds div ided
h\ pf t ) l ( ) r l ron () l  l ( ) la l  shor! - l ine for  cach pond.

I
2
l

0. . r  1 . .++  l . l+
0 .2  2 .81-  0 .9
0 . l  1 .0+  0 .7
0 . 2  L l  -  1 . 2 +
0.1  L  t  0 .2
l l  l2  - r -1.1_s 126.6
ns p<0.001 pq0.00l



112 H. L. Bell: Seasonat changes

.lacanas lvcrc al\\ 'avs prcscnt near lhc \\,orks,
hu t  p rc fc r lcd  to  l cc ( l  on  thc  pon( ls  whcn pre-
\u i l in -q  \ \ inc l \  p ro \ ided a  t i rm scum-covcr  fo r
fo rag ing .  

- Ihc  
low nuntbcrs  in  1975,  compared

to  1976.  r rc rc  p robab lv  duc  to the  d i rcc t  rc lease
ot  scwagc in to  thc  swamps l rom Anaerob ic
Pond 3  in  Scptcmbcr .  1975.

Thc  scas0na l  pa l tcn l  fo r  te rns  sugge\ ts  tha t
thev  i l r c  pass lgc  migran ts .  Whiskerec l  and Gu l l -
b i l l cL l  Tc lns  in  Papua Ncw Guinca are  probab ly
\ in tc r ing  migran ts  f rom Aust ra l ia ,  wh i le  Whi tc -
r r i n e e , !  l r r r r s  a r i  P r l a ( i l c t i c  \ \ i n t ( r i n g  m i c r a n l s
lo  Aus t ra l ia .  Thc  pa t tc l l t  i s  p robab ly  one o f  bo th
lo r th -bound and south-hounc l  pa \sagc  migra t ion
thn)ugh Moi taka .

I  c rnnot  cxp la in  the  pa t te rn  fo r  egre ts :  thc ! '
a rc  abunL lan t  ycar - rount l  in  the  ne ighbour ing
su 'anrps .  Aus t ra l ian  breec l in ! i  Grca t  and L i t t le
Lgre t \  do  nrovc  to  Papua Ncw Gui rea  (B i r t l
Brn( l0 rs '  Assoc ia t ion  o f  Aus t ra l ia  l9 (2 .  I964)
hut  iocu l  in fo rn tan ts  c la in t  tha t  a l l  th r {c  cgrc ts
brccd  in  Papua Ncrv  Gu inea and thc  Gr (  31  Egrc t
is r. lcfinitely known to do so.

P icd  Hc |ons  arc  supposcc l  to  n r ig ra te  to  nor th -
cn l  Aus t l r l ia  l rom Papua Ner l , ( lu inca  (Hancock
ant l  D l l io t  I978) .  Th is  idca ,  cur rcn t  fo r  vears  in
l l r c  A u \ l l l l i  D  l i l c r  r u r c  r (  g .  (  r v l c y  l t ) . 1 1 ) .
seenrs  un \uppor tcd  by  cv ic lcnce.  Why a  b i rd
shoul(l migratc from waterbodies in Papua New
Guinea.  to  those in  Aus t ra l ia ,  whcn bo th  under -
go  s in r i la r  scasona l  pa t tc rns  o f  ra in fa l l .  seems
nys t i l \ ing .  Therc  wcrc  suddcn abscnccs  a t  Mo i -
taka  bu t  a l l  u i th in  a  week or  two o f  subsequent
incrcases .  P icd  l - l c rons  arc  g rcgar ious ;  I  counted
a flock. ntost l ikcly headin-u for a roost of
, \1 t ' la lcucu t rccs .  o f  I  150 b i rds .  a t  Ba l imo,
\ \ ' cs tc rn  Pror , incc  (Be l l  1967) .  Thc  spec ies
qu ick lv  congrcgatcs  a t  an  cphemcra l  food source ,
as i1 (locs in thc Western Province after dry
gras \ lands  havc  bccn f i rcd  (Rand 1942,  Bc l l
1967) .  I  be l i c r ,e  tha t  thc  tcmporarv  abscnces  a t
\ '1 , ' i t . rka  rc  (a  \e r l  h \  h i rJ '  mo| ing  o tT  a  tcm-
;:xrrarv foocl soul'cc or perhaps tempoiary changes
in  thc  conten ts  o f  scwagc ou t f lows (e .g .  a  lack
0 f  cockroaches)  a t  Mo i taka .

The qua l i t v  o f  the  ponds has  a  d i rec t  bcar ing
on u 'h ich  spcc ies  usc  them.  Anacrob ic  ponds ,
rr' i th thcir high scun cover, lack of oxygen antl
h igh  c lcns i tv  o f  so l id  mat te r  in  thc  watc r  wou ld
d iscor r ragc  d iv ing  spcc ies .  So i t  i \  no t  surpr is ing

o1  wa te rb i r ds  i n  P .N .G . Core l l a  I  ( 4 )

thai not onl)' cl icl Grebcs avoicl anacrobic ponds;
thev  qu ick ly  i rbanc lonc t l  Aerob ic  Pond I  whcn
i l .  L { r .  l u r n c ( l  l n l c r , ' h r c .  l r r  c o n t r a ' t .  j r c a n a s
can on ly  fo ragc  on  anacrob ic  ponc ls  when season-
a l  cond i t ions  pack  up  thc  sur facc  scunt .  Prc -
\umably. had thc se\\,age works not been grossly
ovcr loa i l c t l ,  there  wou ld  havc  bccn no  jacanas a t
a l l .  

' fhc  ( l ca ths  o f  Sharp- ta i l cd  Sanc lp ipers .  wh ich
foragcd on  thc  samc f loa t ing  scLrm as  jacanas,
mav l ' raYc fcsu l tcd  f rom botu l i sm as  found a t
servcragc  r r r rks  c lscwhere  (c .g .  Mou l ton  c t  c / . ,
l9?6) .  l t  so  thcn  i t  i s  s t range tha t  no  jacanas
wcrc  found dcar l .  The par t ia l i t y  by  tc rns  fo r
Anacrobic Ponds 2 and -.1 was bccause clense
c louds  o f  inscc ts  hovcrec l  ovc t  the  scum in  Pond
3 and clcad Tilopiu and cockroachcs floatcd on
both  ponds.

Var iuus  fac to rs  a f lec t  thc  p re fe rcnccs  by  shorc -
l i r re  spcc ies .  Egre ls ,  in  v iew o f  thq i r  abun( lancc
in thc su'amps. trcatcd thc scwcragc \!-orks as
only a sccondary habital. Thcv appcared to for'-
age on all poncls. Thc deep watcr of the two
acrobic l.ronrls woukl not inhibit I lg.cts. \\, i th
thc i r  long  lcgs .  as  i1  d id  Maskec l  t .apwings .  P iec l
Herons ,  a lso  longJcggcd,  c lcar ly  favourcc l  anae-
rob ic  ponds ,  perhaps  c luc  to  thc i r  p rec l i lec t ion
lor t l 'rc numcrous cockroachcs irncl t leacl Tilopia
o |  thcsc  pon( l \ .  P ic r l  Hcrons  hovcrcd  a t  t l r s  in -
f low p ipcs  (2  m abovc  watc r  l cve l )  1o  takc
cock.oaches. and above thc $,atcr to takc deacl
f i sh  and cockroaches.  S t r i c t l y ,  in  th is  sc t t ing ,  thcy
wcrc  no t  wa i l ing  b i rds .  Anacrob ic  Pond l .  be ing
located bctwcen Ponds 2 ancl J. was usetl irs a
basc for sallying ovcr tl 'rosc poncls.

S t i l t s  appcarcc l  to  p lc fc r  thc  inopcra t ivc  Anac-
rob ic  Pond I  an t l  Acrob ic  Ponc l  l .  Probab lv  the
mie I r .o l tan i .m.  r rn  r rh ich  \ l i l l \  f ccJ  nccL l  c lcar
watcr. Acrobic Poncl 2 was probablv too (lccp fol
S t i l t s  and was avo ic lcd .  I -apu, ings  c lcar ly  favou[ -
cd anacrobic ponds exccpt Pontl 2. Poncl 2 is
ncares t  the  car -park  and works  dcpot  so  human
(listurbancc may havc rcrluccd thc prcset'rce of
th is  wary  spcc ics .  I  be l ievc  tha t  Masked Lap-
wings  prc fc r  the  anaerob ic  pont ls  hecausc  the
\ \a tc r  i s  sha l low there .

Many mig la to rv  wat lc rs  v is i l cd  thc  a fca  an( l
whcreas almost all Sharp-tailed Santlpipers. Pec-
toral San.fpipers Calidris mel(rnotu,! and Rcd-
neckcd Stints Colidris utficoll is werc on thc
anacrob ic  pon( ls  w i th  the i r  sha l low shores .  long-
lcggc(l spccic\ such as thc Ruff Philomacltu:;
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pugnax and Black-tailcd Godwit Limosa limosa
wcrc only cvcl'sccn irt the deeper aerobic ponds.

\\ 'hilc scrvcrage works everywhcrc sccm to
prov idc  hab i ta t  fo r  rva tc rb i rds  i t  shou ld  be  borne
in  min( l  lha t  thc  spcc ics  l i ke ly  lo  bc  a t t rac tcd ,
in  any  numbcrs .  u i l l  c lcpcnd upon the  managc-
mcn l  r ) f  thc  wofks ,  the  d i f fe ren t  types  o f  ponds
cnrployer.l. ancl t lrc rate of scwage inflow in rela-
t iou  to  the  s izc  o f  thc  works .
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