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Breeding Bird CensuS€s: An Evaluation of Four Methods

for use in Sclerophyll Forest

JAMES M. SHIELDS and HARRY F. RECHER

Four methods were used to censits birds in forest and woodland near Bombala on
on the Soulhern Tablelands ol New South Wales. None was completely satistactory. but
a modif ied sinp lransecl procedure provrded repealable estimates of the relat ive abundance
ol most species. The most accurate estimates of the abundance ot individual species
were obtained by combining terr i tory mapping wilh colour banding of individuals and
Intensrve searches for nests. Mist nett ing was necessary to colour band birds, but by
itsel was nol part icularly uselul as a census procedure. Mist nett ing was also the most
t ime  consuming  me lhod  used  and  requ i red  t he  g rea les t  number  o f  peop le .  Mappng  and
nest searches were also t ime consumlng. but could be done by one person. Transect
counts took lhe least effort and can be regarded as the most ef l icient use ol resources
where an estimate of relat ive abundances is al l  that is required.

Bct rvccn  1976 un t l  1981,  we s tud iec l  b i rds  on
t\\,o I0 lra plots ncar Bombala (-j6,,54,S.,
149 l4 'E . )  on  thc  Sourhcrn  Tab le lands  o f  N.S.W.
As part of this programne we used a strip
1r 'onsec t  p roccdurc  to  es t imate  the  numbcrs  o f
b i rds  on  thc  p lo ts  th rough thc  year .  ln  l9?9
ant l  1980 we a t tcmptcd  to  loca te  a l l  ncs ts  and
nrappcd lhc tcrritorics or home ranges of breed_
ing bilr ls. To assist in thcse stuclies, birds were
nr is t  nc t ted  and ind iv idua l l y  co lour  bandec l
(CSIRO ban i ls *  rverc  a lso  p la icec l  on  each b i rd
n e t t c d  ) .

I  l ] .rnt l \  U\crl  rrcr..  pr,,r i , led h\ th(. Au-trel irn Bird_
h  nd rnF  s rhun ) r .  I ) i f i . i , , n  , , 1  W i l L l l i f (  Jnd  R rngc l l nd .
Resoa rch ,  CS IRO.

Transect counts, territory mapping, nest
searchcs ancl mist nct capturcs arc mcthods
uscd to cstimatc thc numbers of breeding birds
in forests of the northern hcmisphere (see Ralph
aDd Scot t  l98 l  for  rev iews) .  1"he brceding sea-
son in thcsc habitats tcnds to be brief and
svnchronous with most birds being tcrritorial
and monogantous (Kcndeigh 1944,  Wel ty  1975,
Robins 1978) .  This  is  not  the case in  Austra l ia
rn l rcrc  thc brcc. l ing scason is  pro lungcd,  nest ing
l \  ( , l l C n  u \ ) n ( h T O n | , U 5  i r n c l  C r r m m U n a l  n c S t i n g
is  comnton (Dow lc )gQ,  Marchant  1981,  Reche i
c t  a / .1983a) .  Ccnsus  procedures  deve loped in
America or E,urope thcreiorc need to bc tcsted
before they arc uscd widcly in Australia (Dwyer,
t972) _
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Although not dcsigned to compare difierent
ccnsus  mcthods ,  our  r tud ies  a t  Bombala  dur ing
l , )7 ( )  un( l  l98U pcrmi t  u \  lo  compare  the  number i
( 'h tu i r rc . l  hy  \ t r ip  cuu l t l s  u i th  thc  numbers  o l
b lcc . l i r rg  h i r t l s  c . t imutcJ  by  tu r r i to ry  mapp ing .  by
r )c \ t \  t r ' ( i i t cd  unr l  h )  mis t  nc t t ing .  In  th i5  p i l fe r  we
conrparc  cach mcthod and eva luaae the i r
c l l c ( l i \ cnc \ \  rn  e , t imut ing  thc  numbers  o f  b i rds
t ' f ccd ing  i r r  rc lc rophr ' l l  fo rcs ts .

Methods
'i 

wo plots (Woodlot l and Woodlot 2) on
privatc land adjacent to Bondi State Forest
(a l t i tuc lc  830m as l )  werc  used fo r  th is  s tudy .
T l rc  p lo ts  ucr r  r l20  m l r rng  hy  240 m wide  a ;J
gr i ( l . l cJ  r l  . l ( J  n r  in rc r \a l \ .  Ob\c rva t ion \  o I  ncs t_
ing  b i rds  wcrc  madc up  to  60  m outs ide  the
boundary  o f  the  gr ids .

l  hc  u r ro r l l r r rs  \  c r (  mo\ t l )  rcgruwth  lo re j t
u r t ( l  $ (x ,d l i r t ) \ l  l0  t r ,  80  lears  o ld .  bu t  remnant
mi r tu lc  aud o \c rn la tu rc  t rees  were  abundant .
Both wcrc grazcd by sheep and cattle. Narrow-
lcirtcJ Pcppcrminl f uil l)ptu.\ todidta, M.luntain
C;unr .  / : .  Ju l r tmp l runu an t l  R ibhon Gum f .
| inrinoli.r wcre the most abundant trees in the
l()rcstcd parts of thc Woodlots. Woodland areas
wcre don natcd by Snow Cum E paucil lora antl
tslack Sallcc I-:. stellulata.

Wrxrdlot 2 was mostly a uniform lorest aver-
ag ing  J0  r r r  25  nr  in  hc ighr .  bur  onc  s i t le  was
h, runr lc r l  h r  uuod lun t l .  Th is  p lo t  was  opcn w i th
a sparsc undcrstorey of cucalypts. Shrubs and
gr 'ound !cgc ta t lon  were  abscnt .  About  ha l f  o f
Woodlot I was rvooclland. The other half was
lo res te( l  w i th  t l rc  cauopy rcach ing  - jO to  35  m.
LJndcrs to rcy  and shrub  layers  were  we l l  deve l -
opcd in thc forcstcd scction. The woodlancl
por t ion  avc .agcd l0  to  15  m in  canopy he igh t .
Shrubs  and L lndcrs to rcy  wcre  absent  in  the  wood-
land,  bu t  thc rc  was a  grassy  ground cover .  The
plots arc dcscribed in grcater detail in other
papcrs  (c .9 .  Rccher  e r  a /  I98- .1a) .

Bcg inn ing  in  I978 the  p lo ts  werc  ccnsused
month ly  dur ing  thc  main  par t  o f  thc  b rced ing
scason (Octobc r-Dcccmber). We treated each
woo( l lo t  as  t$o  ad jaccnt ,  non-over lapp ing
t ransec ts  420 m long and 120 m widc .  The
t r  nscc ts  wqrc  wa lkc t l  s low ly  and a l l  b i rds  secn
or  hcarc l  rv i th in  60  m o f  e i ther  s ide  o f  thc  ccn t re
l inc  rvc rc  rccorc led  (Rechcr  € ' l  a /  1983b) .  Counts
ucrc  bcgun rv i th in  onc  hour  o f  sunr ise .  Each

t ransec t  took  two hours  to  census  w i th  the  two
ttansccts on a plot cionc consccutively. By using
two obscrvcrs both rvoodlots werc done on thi
samc days .  Wcathcr  permi t t ing ,  the  wood lo ts
werc  censuscd on  four  consecut ive  days .  Thc
month ly  censuscs  thcre forc  cons is ted  a f  four
lwo hou l  counts  a long cach t ranscc t ,  two o f
wh ich  werc  donc  car ly  in  the  morn ing  and two
la- t r ' r .  ln  th is  pupcr  \  u  a tJ r l  t r rge ther  thc  a \c ragc
t t l  thc  luUr  e r lUn ls  uLrng  thc  l \ao  l ran ic ( l . i  a \
an  cs t imatc  o f  the  numbcr  o f  ind iv idua ls  o f
cach spcc ics  on  the  wood lo ts .

Wc used standard international methods
( l B (  ( '  

. 1 , ) 7 0 )  l , ' r  1 . . ' 1 1 ' , , r t  m a p p i n g .  E a c h  p l o r
$  \  \  rs r tC( l  r ' l t  ( lgh t  ( ) r  m( , rC occa\ iun \  anL l
thorough ly  searched w i th  each b i rd  hcard  or
seen rccorded on a ntap of thc study area.
S in tu l tane, rus  lh r r : r ru t ionr  o l  t l r c  i lmc  spec ie ,
wcrc  leg is tc rcd  and denotcd  d i rcc t iona l l y .  In
c r 'mb i la l ion  q i th  e lu r te rs  o I  s ing lc  rcg i i t ra i i r rns .
\ rmu l l !n (uu \  obrc r ra l i t ln r  r ' l  i nd iv i r lua ls  o l  thc
sanrc  spec ics  a l low the  cons t ruc t ion  o f  accura te
maps o f  the  tc r r i to r ies  o f  b i rds  o r  pa i rs  o f  b i rds
(Kende igh  1944) .

Many ind iv idua ls  had te r r i to r ies  o r  homc
rangcs which extentled bcyond the l imits of the
s tudy  p lo t .  In  the  casc  o f  thcse  b i rds ,  the  ex tcn t
o f  the i r  moventcn ts  ou ts ide  thc  p lo t  was  mapped
and on ly  the  por t ion  o f  the  te r r i ro ry  w i th in  the
study plot was uscd to estimate numbers. For
cxample .  i f  a  pa i r  spcnt  ha l f  i t s  t imc on  the  gr id
and ha l f  ou ts ide .  i t  was  countcd  as  ha l l  a  tCr r i -
to ry  and as  onc  inc l i v idua l  in  the  ccnsus .

Ncs t  search ing  is  a  s imp lc  and accura te
tcchn iqLre  fo r  es t imat ing  thc  numbcr  o f  b reed ing
b i lds  (Longcore  and Jones  I969,  D isney  and
: i iokcs  1976) .  Most  nes ts  were  loca tcc l  wh i lc
doing other rvork, but we made a special elTort
to locate all nests on thc woodlots during 1979
and 1980. We are confidcnt that more than 90
per  cent  o f  a l l  ncs ts  werc  found.

Mis t  ne t t ing  was done immedia tc ly  bc fo re  o r
a f te I  the  month ly  t ransec t  counts .  E igh tcen
20 m nc ts  werc  c rcc tcd  on  cach gr id  and opcned
lrom dawn frtr six hours on two consecutive
days ,  weathcr  pern ] i t t ing-  S ix tcen ne ts  werc
loca tcd  in  a  regu la r  con f igura t ion  around thc
p lo t  so  tha t  a l l  par ts  o f  thc  g r id  were  samplcd .
Thcse pos i t ions  were  used each month .  Two
nets  wcrc  p laced oppor tun is t i ca l l y  to  capture
par t i cu la r  i r rd iv idua ls  o r  to  take  advanta-ee  o f
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birds rvhich haLl congrcgatecl at a Iood source
(c .g .  honeycatc rs  a t  a  f lowcr ing  shrub) .  The
pr inc ipa l  reason fo r  mis t  ne t t ing  was to  capture
in t l i r idua ls  fo r  co lour -band ing  to  ass is t  w i th  the
n la l )p ing  o l  n to \cmcnts  and s tuc l i cs  o f  thc  b io -
logv  o f  ind i r  idua l  spec ics .

Results

h.ighty-fivc spccics of birds wcre recorded on
lhc  rooc l lo ts  bc lwcen 1976 and l98 l  (Tab le  l ) .
Fort,v-\c\cn specics rvcre recordcd nesting on
thc  \ \ood lo ts  (Tab lc  l ) .25  o f  wh ich  nss ted  each
)c i i r  (Rcchcr  c , r  a l  1983a) .  Numbers  var icd
seas( )na l l l ' .  bu t  t ransec t  ccnsuscs  t lu r ing  spr ing
and sunmcr  a rc tagcd - .15  to  40  spec ies  and 175
to  250 inL l i v ic lua ls  per  wood lo t  (Recher  e t  a l
l9 l l la ) .  M igra l t t s  dcpar ted  in  la tc  summer  or
au lumn anc l  rc tu rncd  in  spr ing  bcg inn ing  in
. \ugus t .  By  ear ly  Dcccnrber ,  a l l  m igran ts  had
cs tab l i shcd tc r r i to r i cs  and werc  nes t ing ,  and the
r rcs t ing  o f  rcs ic lcn t  b i r t l  spcc ics  was a t  i t s  pcak
(  Re chcr  ? f  a /  l i )8 - . la ) .

In  compar ing  ccnsus  n te thods  i t  m igh t  be
prc lc rab lc  to  usc  a  d i f f c rcn t  month  or  per iod
o l  thc  b rccc l ing  scason fo r  each spcc ics ;  some
rc . ; i c lcn t  b i rc ls  nqs tcd  as  car ly  as  Ju ly  (e .g .
Striatcd Thornbil l A(antlt izo /lnccrc). Howevcr,
oLrI conccrn i l] this papcr is with the effectivc-
ncss  o l  thc  ( l i l l c rcn t  methods  in  assess i ! tg  thc
nunrbcrs  o f  b i rds  in  a  communi ty  and no t  w i th
s tu t l i cs  o f  inc j i v idua l  spcc ics .  Ana lys is  i s  there-
fo rc  bascc l  on  coun is  madc dur ing  December .

OuI  ob jcc t iVc  was to  es t imate  the  numbcrs
o f  ind i r idua ls  a t  an  ins tan t  o f  t imc by  cach o f
1hc  nrc thods .  For  some methods ,  th is  tcmpora l
\cale was not appropriate. What are probably
bc t lc r  cs t imatcs  o f  numbers  werc  ob ta inc t l  f rom
mis t  nc t t ing  and f rom nes t  scarches  by  us ing
thc  rcsu l ts  ob ta incd  ovcr  an  en t i re  season.

Thc  l ranscc t  n rc thod was the  on ly  p rocedure  tha t
samplcd  the  cn t i re  av i fauna (Tab le  l ) .  Ter r i to ry
mapp i r rg  uas  e fTcc t ive  fo r  l9  spec ies  and nes t
scarchcs  san ' rp lcd  3 l  spec ies .  For ty - four  spec ies
\ \c tc  caught  in  mis t  nc ts  dur ing  1979 and 1980,
bu t  manv o f  thcse  werc  caught  in f requcnt ly .
During ntonthlj '  samplcs ( Octirbe r-Jan ui ry) in
1979-l{0 an avcragc of 20 spccics was caught on
Wooi l lo t  I  anc i  l9  spe c ics  on  Wood lo t  2 .  In
1980- t i l  thc  month ly  (September -January)  avcr -
agc  \ \ 'as  1 .1  spcc ics  on  Wood lo t  I  and I5  spcc ic \

on Woodlot 2. There was a total of 18 netting
sess ions  dur ing  1979 and 1980;  n ine  on  each
woodlot. Twcnty one of the 44 species netted
were  eaught  on  th rcc  o r  fcwcr  occas ions .
On ly  14  spec ies  were  ne t tcd  in  n ine  or  more  o f
the  scss ions  and on ly  f i vc  o f  thcsc  werc  caught
on l6 or more occasions.

Us ing  the  census  da ta  fo r  December  1979 and
1980,  the  es t imates  o f  b i rd  numbers  ob ta ined
by the transcct method wcrc significantly
differcnt from all othcr procedures (Wilcoxon
Matched-pa i rs  S igns  Rank Tcs t .  p<  0 .01) .  The
disparity is largely due to the greater number
o f  spcc ics  sanrp lcc l  dur ing  the  t ransec t  counts .

'fwenty-one 
specics ncstcd on both of the

woodlots during I979 and 1980. Nine species
were  b i rds  wh ich  occu lcd  on ly  in  smal l  numbers
(c.g. Spotted Pardalote Partlakttrts pun(tatus,
Grey Shrike Thrush Colluri<incla harmonica),
ol wcre cryptic and dil l icult to census by any
method (c.g. Tawny Frogmouth Podargus
strigoides\, or could not bc sampled with rnist
nets by virtuc of sizc (e.g. Laughing Kooka-
burra Dacclo novaeguineae). The rcmaining l2
specics were abundant and could bc rcasonably
expected to be censused by each of thc mcthods
tcsted. Ten of these wcrc sclcctcd for a compar-
ison of thc numbers cstinratccl for each spccies
by  the  four  ccnsus  mcthods  (Tab le  2 ) .  Brown
and Striated Thornbil ls AcanthiTa pusil la an<)
A. l ineato werc not considered as they ncstcd
ntuch car l i c r  thun rhe  ( ) lhc r  \pcc ic \ .

Thc  spec ies  se lec ted  to r  ind iv idua l  ana lys is
lcprcscnt thc range ol breccling habits and for-
aging bchaviour sccn among forest and wood-
land b i rds  in  southeas tern  Aus t ra l ia .  Thcy
il lustrate thc kinds of ploblems encountered in
us ing  lhe  four  census  methods  tcs ted .  For  thc
in i t ia l  ana lys is  we used thc  numbcrs  counted  by
territory mapping and nest searches from mid-
November  to  mid-Decembcr  and by  mis t -nc t t ing
and t ransec t  ccnsuses  dur ing  Deccmber  in  1979
and 1980. We then comparc thc seasonal esti-
mate s of numbcrs (Scptcmbcr/October-
December )  fo r  each spec ies  by  nes t  searchcs
and mis t  nc t  cap ture  (Tab le  . l )  to  the  Dcccmber
t ranscc t  and mapp ing  counts .  Resu l ts  o f  thcsc
compar isons  us ing  Wi lcoxon Matchc( l -pa i rs
S igns  Rank Tcs t  a re  shown in  Tab lc  4 .
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TABLE 1
Slatus. brcc(l ing biologt rnd hest ccnsus methods lbr bird specics recorLlcd on thc woodk)ts betwccn 1976 and l98l
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l l ro\  o-hcrdcd Honcvcatcr
Whi lo-ni lpcd l lonc\  c i r ler
(  rc\ccnt  Hone\c i r lcr
Fl l \ tcrn Spincbi l l
Nl is t lc l ( )c i r i rd
Spol lcd Padalote
Str i r rcd P rdr lotc
Si l !ereve
truropian Goldf inch
Rccl-Bro\red Finch
Ol i rc 'haclcd Or io lc
Sr l in Bo$ crbi rd
Whitc-wingcd Chough
l\'lagpic Lark
Duskv Woods* l lo \ r
Whi lc 'brorvcd Woods$r l lo$ '
Austra l i rn Nl i rSpic
Picd Currawong
Crcy ( 'urrrwon{
Austr l l l ian Ravcn
Li t l lc  Ravcn

I\tryho!k'' t)li uku\

Scri? is lit',tuli\

Ddphocnotitu r\\ot)!ttftt
( I iDkt( ter i !  k  u p l lu.u

, tn (x hu?tut&run.ul  tu
Lkh!noskr u!  (hrrsop: i

,\le Iithretu.\ hrc\ iro\tris

I'h| l il.,t\ t i! p.\ nllo p tt tu
t\ < m thorhr n(h u ! tc nu i ru n ris
I )it tku,n hirundinut:euDr
l\tnlulotus lM(nnLts

Zost?r0ps l eralis
( ulue Iis tnluclis
Enbk'nu tenpoft!!i!

Ptikr()rhtnthus I iola( qs
Co rcorax rne kuo rfuun phos
Grullitlu clunoltu(u
Artutnus r'lanopler t | \

GrDtnorhinu tihi<.11
Sitpant gruulitxt

( t,t u:i ct)k,niI?5

T T
S I"T\ I .NS.MN 

' I  
] \ I .NS

]" ' I 'M.MN T
f  . N S . M N . T M  T . T M

s  I  . N S . M N . T M  l '
S  I . N S . M N . T M  T
S] I "NS.NIN. ' I 'M T

I . M N  f

B B
B

B B
B
B l l

B
B
I J B
I } B

B
B I '

I I B

B

B B
B B

t l '
T T

tl

('
C
C
C
('
I.J
( '
C
c
C
C
I-i
C
U
C
TJ
C
C
C
c/l

U

a
U
(l

('
C
C
C

B

B
B

B
B

s r . l I  T . T t 1 . N S . N l N
S.I  I  T. I 'M.NS.NIN

T.MN
T.NS. \ ' I  N
I . M N
I . M N

S . C o  T . N S . I l N
T . M N
I . M N
T

I I  T . N S . T M . M N
H T.NS. ' I 'M.] \ , IN

T . M N
T . M N
T. ]\{N
T
I

S  T .NS
T

Co  T .NS .MN
(ir T.NS.I\ ,1N

f.t \ ' tN
T

MN.T.NS.'1'M
MN.NS.TM'f

T
T
t'
N S
T
T
T
NS.TM
NS.TM
T
f
T
NS. (T r \4 ) '
I
NS-f

T .  NS
NS
I'f

r  .Ns.l  lvl  NS.(l  Nl)"

a. C = Commoni Rcgul i r r  occurrence:  (J :  IJncommon: I r reSular  occurrence
V = Vi tgrant i  Not  norml l l ) -  present.

b.  S = Soci i l l  Nc\ t ing:  H = Hol lo$ ncsler :  Co = Colonir l  or  Group Nestrng.

c.  T = Trrrnsecl :  NS: Nest  scLrrchi  Tiv l  = Tcrr i lory Mapi  = Nl is t  Nct .
'  at  lcast  20 hi r  ncedcd i i ) r  Terr i ( ) r \  Mappir lg.

Engl i \h n i r f ic \  of  \ome species rcfcrred to iD text  do not  conl i ) rm to L is l  of  Rccommcndcd Flogl ish Nrnrcs.  This has bccn
ireccptcd for  publ icLr l ion in th is lorm as thc p.rpcr  is  one of  a scr ics publ ishcd in Dumt)crof iournals.
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TABLE 2

Woodlots I  and 2 by thc four census melhods in

Core a I (2)

Deccmbcr 1979 and 1980

t919wooDLOT I
r980wooDLOT 2 1979

z a a . s

, o 3 ;

; ^

t ; > i ,

5 : z i n
. 9 = i :I - F L 2 F

rx .- tx

E R : Ar - ' : +
. c 5 . c 3 : :

i - , . r - a

2  4  5 ,  q  2 A  2
A : i ' i E i

t ! : - Y U .F  F  z >  F  i  i  Z
Flame Robin 6 g
Scarlet Robin 4 5
Easlcrn Yellow Robin Z 6
Rufous Whist ler 15 l l
Satin Flycatcher N/A
Grey Fantail 24 24
Superb Blue Wren l l  12
White-throated Treecreeper 8 3
Red-browcd Treecreeper I j
White.natr)d Honeyeater .14 NtA

I  9  t 0  6
t 2 4 l
7  1 6  2  t o

2 0  1 6  t 6  5
r 0 N / A 2 l
28 21 24 I
1 6  1 2 0 6

4 4 7
2 1 2 . 1

46 N/A 32 6

8

8
1 6
t 6
30
2
0
2

22

5
2
5
2
2
5
2
7
5
5

3
I

0
1
0
0
I
5
I
3

8
I
4

16
I

l 9
5
7
3

23

4
8

1 6
6

0
2
2

l 8

7
I
I
I
I
2
3
I
0
I

8 5 2
1 6 6
5 6 0

1 6  9  1 0
7 N / A 8
19  24  14
5 1 2 6
6 4 2
2 3 0

19  N /A  8

t l
2

l0

N/A
2 I
1 2
3
3

N/A

Exccpt  fo r  Wood lo t  l in  19g0,  t ransec t
L i )un1\ .  .  t c rn t ( , ry  mapp ing  anJ  ncs t  \carches
nro \ r \ t cL l  s tmt la r  c \ t tma lc \  o f  thc  nunrbers  o f  thc
l0  - rpec ic i  c t rns i r le rc t l  rTah lc  2 ) .  Therc  was a\ rg r ) r f ieu  t  r . l i lTc rcncc  bc twecn 11xnr .a1  aoun, ,
and ncst, searchcs, and betwcen territory map_
prng and ncs t  scarches  on  Wood lo t  I  

' dur ing

Dcccmbcr 1980. We bclieve that this was dui
to , , l i c  ( l rough l  

^cond i r ions  rhar  p reva i l cd  th rough
lv8{ l  0n  thc  S0urhcrn  Tah le land. .  an , j  uh i ih
lcd to an carlicr than normal cessation of nest-
ing  on  Wood lo t  l .  The morc  un i fo rm fo res t  w i th
i t r_c loscr  cqnop.y  9n  \ . \  ood lo r  2  apparent ly
hu l l c rc ] . j  nc \ l ing  h i r ( l \  f rom the  t l rought  bc t te i
than the  opcn u 'ood lands  on  Wood lo t  l .  M is t
nct rcsults difTcrcd from transect counts, terri-
tory napping and nest searches. Thc diflerences
wcre  s ign iRcant  (p<  0 .05)  in  6  o f  the  l2
compansons ancl nearly significant in lour
o tners .

Thc  numbcr  o f  d i f fe ren t  ind iv ic lua ls  o f  the
tc r  spccre5  ana lvsed in  r l c ta i l  caught  in  mis t

ncts -from Septcmbcr/Octobcr to .lanuary was
s ign i f i can t ly  g rea ter  than the  number  .uught  in
Decembcr  (Tab lc  3 ) .  S imi la r ly  the  numbl r  o f
breeding pairs idcntif ied by nist searches ovcr
the  cn t i re  b reed ing  scason (AugusfJanuary)
was s ign i f i can t ly  g rca tc r  than thc  number  b f
pairs breeding in Dccember. If the numbers of
h i rds  cs t imuted  b \  the  \ea \ona l  mis l  nc t  cap lu re \
and nest scarchcs are comparcd with the
numbers estimatcd by thc Decembcr transect
counts  and te r r i to ry  mapp ing .  thc  four  p ro_
ccdures provide similar estimates of abundance
(Tab le  4 ) .  Thc  on ly  s ign i f i can t  d i f f c rcnce was
on Wood lo t  2  in  t980 wherc  the  number  o f  pa i rs
locatcd by nest searches over the season was
greatc r  than thc  numbcr  o f  ind iv idua ls  recorded
on thc  Dccsmbcr  t ransec t  counts .  Th is  may
again be a drought effect as an unusually large
number  o f  pa i rs  a t temptcd  to  ncs t  ear ly  in  thc
season dunng 1980 and most  o f  th rse  had
f in ished by  Dcccmber .
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TABLE 3

35June .  1984

The lotal number of inrlividuals caught in mist ncts or estimated from the number of nests k)cated on the Wood)ots
during spring and summcr in 1979 and 1980.

Mist
wLt l '79 wl-r /80

Nct
wL2l ' t9 wl2l80

Nest Search
wl- l  /80 WL2l19 WL2l80wL l  / 79

Flame Roban

Scarlct Robin

l la\ lcrn Ycl l(nv Rr)bin

Rufous Whist ler

Salin Fl)catcher

Grc ] ' Fan ta i l

Supcrb Blue Wren

Whitc-throated Treecreeper

Red-bro*ed Treecreeper

Whitc-napcd Honeyeater

5

t 2

l 0

5

l 0

9

7

21

29
5
5
3
0
8

10
7
4

55

6
I f

l 4
2

2 l
9

t 0
l0

20
10
4
6
2
9

l l

4

8

I O

8

l 6

! 8

l,+

z
0
2

t 4

8
l 4
t 1
1 4
20

t 2
2
2

l 8

1 8

28
20
l0
28
6

8
66

20

20
24

34
2
6

l0
58

Inlividual Spc<'ics

In  thc  lo l low ing  we cons ider  each o f  thc  l0
spccics analyscd in dctail and discuss which
mcthod(s)  wcrc  most  usc fu l  fo r  es t imat ing
numbers .

Flanre and Scarlet Robins

Flamc Robin Petnita plneniteo and Scarlet
Robin P. multic'< or nestcd on both woodlots,
but w!'[e absent during winter. The nurnbcrs
of thesc robins were undcrestimated by the
transcct mcthod. Although males are brightly
colourcd and sang loudly, females were incon-
spicuous and wcrc oftcn misscd during transect
counts .  Th is  was cspec ia l l y  so  when nes t ing  as
thc fcmalcs appeared to do most of the incuba-
t  ion .

'I 'erritory 
mapping appeared to provide the

most accuratc population estimate for both
spcc ics  (Tab le  2 ) .  Th is  i s  bccause the  breed ing
cyclc was rcgular, bccause pairs were territorial
and bccausc most individuals were colour-banded.
Ncst searching alone provided population esti-
matcs  s imi la r  to  te r r i to ry  mapp ing  and was an
csscntial part of that proccdure. Nest searching
u'as rclativcly eficicnt as nests were not dimcult
to l ind- Ho$,cvcr, it was necessary to monitor
nests cl()sclv. as rc-ncsting was common and
pairs cxchanged matcs.

Although it was easy to catch robins (their
l i r lag ing  bchav iour  b r ings  thcm wi th in  mis t  ne t

TABLE 4

Signif icance of di lTerences in the
mon species sampled by each
procedures.

numbers of ten com-
of the four census

Pair of
census mclhod wL I  /79  WLI /80  WL2/79 WL2/80

T. x TM.

T. x Nest

T .  x  MN.

TM. x MN.

TM. x Nest

MN. x Nest

Ncsl/Season x
Nest/Dec.
MN/Season x
MN/t)ec.
Nest/Season x
Transect

Ncst/Season x
TM.

Ncst/Season x
Transect

MN/Season x
TM.

NS

NS

NS*

NS

NS

NS*

p<

p<

NS

NS

NS

NSX

NS

NS
p< .01
p< .01
NS
p< .02

NS NS
p 4 . 0 5  N S
p< .02 NS*
p< .02 NSr
p<  .01  NS
p< .05 NS

. 0 1  p <  . 0 t  p < . 0 1  p < . 0 1

. 0 1  p <  . 0 1  p < . 0 1  p < . 0 1

p< .02

NS

NS

NS

NS

NS

NS

NS

NS

Test: Wilcoxon Matched-pairs Signed Ranks Test.
H,, :  Al l  ccnsus mcthods give equal est imat€s of bird
populat i()ns of the t l jn specics l istcd in Table 3.
* Not signif icant at .05, but p( .10.
T. - Transcct. TM. = ferr i t()ry Map.
MN. = Mist Ncl. Nest - Ncst search.
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rangc) ,  ne t t ing  underes t imated numbcrs .  Net_I rng .  h , , \ \ c \ ( r -  p rov iL lc t l  eons i ,Jurab lc  aJd i r iUna l
l l l I ( ) rmu l ton  abou l  thc  b io l , rgy  u f  F lame Rob in . , .
LJur l tg  l  l (  .unrm(r .  la rgc  numbcr \  o f  uDDarent lv
nont . r r l t c  iuh- rdu l r  b i rJs  morcr l  rh rough rh i\ ! r ,ud l , , r \  |R(chcr  c f  {2 /  l r )R- ta )  A I thou;h  lh i *
l n n u r  \ \ u i  r c s r r l c r c d  , , n  t h c  m o n l h j y  t i a n . e e t
ccnsus ,  w i thout  the  in fo rmat ion  f ron i  m is t  nc i
l . ]n l l r rc ,  r .hc . rc . i Jcncy  \ lu tL r \  und age o f  rne ic
n r r U s  \  ' ) l l t r l  l l ! l \ C  h c ( t )  i n  q u C s t i O n .

Easlern Yellow Robin

Thc Eastcrn Ycllorv Robin Eopsaltria australis
Yas 

a ycar- round _brecding rcsident. Although
comml)n .  has tc ln  ye l low Rob ins  were  under_
csumatcd  on  t ranscc t  counts .  L ikc  femalc  F lame
and Scar lc t  Rob ins .  Eas tern  yc l low Rob ins  were
cryp t rc  and eas i l v  misscd  on  a  count  where  t ime
$.as l imitcd antl thc obscrver was restrictcd to
fo l low ing  a  cc l t t ra l  pa th .

. 
' I 'crritorv 

mapping. where no time limit was
Inrn , , \c ( l  rn ( l  lhc  p lo ts  \  c re  scurchcr l  thorough ly .
u l l ( ,$c l l  oh . (ncr \  ro  Ioca le  b i rds  and p lo t  i i r i i _
torics. The scclcntarv habits of these birds work
to the advantagc of mapping procedures; simul_
raneous reglslratlons were facil i tated and dis_
crctc clustcrs of observations were numerous.
Eastcrn Yellorv Robins were casy to net and
most rcsidcnts wcrc colour bancled which greatly

l ) . i \ te ( l  mcpp inr  in ( l i \ i ( lua l  rungcs  Thc  pr inc ipa i
( l | |ncu t ry  conccrncd lhc  spec ic , '  communal
hrcc , l ing  hub i r r  u i rh  as  many as  f i vc  h i rds
obscrvucl in association on onc bieecling territory.

Ncsts werq casy to find and the numbers of
parrs estimated by nest searchcs ovcr the breed_
lng season u'as similar to those cstimatcd by
mapping. Eastern Ycllow Robins were seriously
a f fcc tcd  by  the  drought  and in  1980 ncs t ing  had
finishecl by carly Novembcr. Estimate-s of
numbers bv ncst scarcl.tcs in Deccmber l9g0
were therefore mislcading.

Mis t  ne t t ing  gave an  in te rmed ia te  es t imate  o f
Eas tern  Yc l low Rob in  numbers  in  1979 and a
low es t imare  in  1980 (Tab le  3 ) .  The drought
anpcr rcJ  to  a f fc ( l  thc  fo rag ing  behav iour  o f
Eas tc r r r  Yc l lou  Roh inr  a r r r l  h i rd i to ruged h igher
in ths vegctation where thcy were Iess l i"kely
to bc ncttcd. F.astern Yellow Robins are long-
livcd ancl scdentary and it is possible that thJy
lcarn to .avoid mist nets cspecially when fixed
nc t  pos l t tons  arc  used.

Rufous Whistler
Ru l r ru r  \ \h i r t le rs  pu th l r r . , r , t rc la  t .u l i ten t r i s

\c rc  ahun! lun t  b rcc t l ing  mig l rn ts  on  lh ! .  s tuJv
p lUt - \ .  V i r l ( r  r l r ( l  f (mJ lc \  ucrc  c , rn t f , i cuour  and
a s l igh t ly  h ighcr  cs t in ta te  was ob ia incd  f rom
l r rn \cc t  (1 'u l l l s  rha  I r r ]m mapp ing  or  nc \ t
searcltcs. Transcct counts incluried individuals
at the .cclgcs of thc plot u.hich clid not nest or
malnfaln terntories within the woodlots but
which foragcd tlrerc. Ncsts werc obvious and
casy. to monltor. Rufous Whistle rs foragcd within
thc .  he ighr  rangc  o f  mis t  ners  (0_3 m)  and most
resrdents wcre colour bandcd. However, indi_
viduals are. lorrg-l ivcd and after being hincilecl
oncc or twicc learned to avoid nets. As we had
co lour  banded nos t  res idents  p r io r  to  1979,  mis t
r )c l t rng  ! \ t i  inc f fcc lua l  i t \  a  n rucc( lu rc  to  e5 t ima le
l h c  n u m b c r \  o I  R u f o u s  W h i s l l c r \  d u r i n g  l 9 7 q
and t980.

Satin Flycatcher

_ An abundant breeding migrant on both wooil_
Iots, t lc numbers of Satin Flycatcher Myiogra
cyonoteuco appear to havc becn accurately
assesscd by transect counts (Table l). Botlr
scxes were conspicuous, due to loud calls and
songs.. bright colours and active foraging
nc  na \  tour .

Satin Flycatchcrs nested in loosc colonies on
smal l  

.por l ions  o f  -cach-  g r id .  Tcr r r ro ry  mapprng
l rocedure \  $erc  lherc to re  no t  appJ icah le .  Vaps
\ho$cd c lus te r \  o f  rcg is t r r t ionr  a rounL j  the  ncs l_
tng  coJon ic .  wh ich  cou lL l  no l  he  a \ \ igncd to
nar l i cu la r  in t l i r i t lua ls  o r  pa i rs .  BecruG Sat in
F lyeutcher \  [u r i tgeL l  mo\ l l \  in  thc  lo res t  canopy.
I e w  h i r r l s  \  e r e  c o l o u r  h a n ( l e J  u n d  m i s t  n e r t i n g
was not a reliable census procedurc. Nests werE
easy to locate and monitor and ncst scarchcs
ovcr thc brceding season (Novembcr and
Deccmber) gavc an accurate Dopulation estimate.
However. it was nccessary to adjust for re-
nes t ing  and thc  number  o f  ac t i vc  nes ts  a t  any
one t ime was usua l ly  l css  than the  number  o i
ofcecrng palrs.

Grey Fantail
The Grey Fantail Rhipidura fuliginosa was

one ol the most numerous birds on the plots.
Their activc behaviour, <luerrulous intraspecies
naturs, frequentl), given song and habit of build_
rng supcrnumerary nests madc thent a confusing
spccies to census. It was easv to tlouble couni
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birtls using transecl cctlsus proccdulcs, and out locatc. lt was tlrcrefore possiblc to ovcrcstimatc
c i t i rn l l t c  l fom th is  nc thod was in f la tcd .  thc  nunbcrs  o f  thc  fo rmcr  bv  count ins  ind iv i --fcrritor."_ n,ap;,ing was .^r:.r.lll^:il.,,g{ :l: iill:,.i.}ii""*"i,lu,ilu:ifl",il1'Tff,::i 11,,fi'3J' heer  r ru r r r l r , . . r  r , l  rcg i r t r i r r iunr .  thc  r ' , : la l i vc ly  la rgc
arci.rs t lrat individuals movecl orer. and the snlall Mapping rvas possible rvilh both specics, but
t lumbcr  o f  co lour  banded h i rds .  The lcsu l tan t  tc l r i to r i cs  wcrc  la rgcr  t l tan  l0  ha  a t rd  ad jacent
nlaps \\cfc rl i ft icult to interprct, but in com- pairs overlappcd. Red-browcd Trcccrccper nests
i ) ina t ion  \ ! i th  ncs t  scarches ,  tc r r i to ry  mapp ing  wcrc  a t tc r ' rdcd  and tc r r i to r i cs  occup icd  by  morc
PtoL) rb l \  gavc  t l l c  bcs t  popu la t ion  es t imatc .  Ncs t  than two b i rds ,  bu t  Whi tc - th roa ted  Trcec ieepers
scarch l igurcs N,crc inflated by supernumary nested in pai[s. Mist ncttif lg was an effeit ive
t l cs ls .and 1o  bc  accura lc  rcqu i rec l  da i l y  mon i to r -  n rcar rs  o f  mon i to r ing  t rccc icepr r  popu la t ions .
r rg  o l  n .^s ts .  ( i rcy  Fanta i l s  \ \ c rc  no t  casy  to  nc t ,  T rcccrccpcrs  wcrc  easy  to  nc t  anc i  i requcnt ly
an( l  i l c t t i l l g  i s  t to t  a  usc fu l  cc t rsus  proccdure  fo r  rc -captured .  As ide  f r i rm pcr ioc ls  q f  adverse
th is  s l . rcc ies .  weathcr  (c .g .  Dcccmber  1980) ,  n i i s t  ne t  cap lu rcs

-qa \c  the  h ighes t  an t l  p r0bab ly  thc  bcs t  esr imdtc
Supr:rb Bluc !r\ ren of population densitcs

Ihe SLrpcrb Bluc Wrcn Malurut .5aneut was lyhitc-lplped Honeycater
l l  c i 'n tn l0 l t  \ f rcL ic \  o  \ \  ooJ lu t  l .  bu t  was  ,^ , r , , . ,  -
rcstrictcd to ihc cclgcs of woodlor 2. Supe rb .. ..:. ' ."11-'- ' lopttl 

Honcycatcrs Melithraplus lunatus

Bluc  Wr .ens  arc  com-muna l  b r " . r l ; ; ; ' u ; ; ; ; ; ; " ;  
\ \ c rc  lh (  most  nuntc rous  b i rds  on  ths  wood lo ts .

ircrc casilr, tocarccl and ,gc(rr.i;J ; ia;:; '"; .f , l ' , ') . 
*:.T. utl itg' grcga.rious' noisy aml highlv

couq ls .  t leucycr . .  nunrb . r , ,  * " r " l ' . i n ' ; ; in - ' ; r - , ; ; ; ; l  \ rs rh lc  rnd  thc i t -  numbcrs  wcre  d i l i cu l t  to
csrin,arcd duc ro tlc,ublc ",'unting ,,i-i',.riii.iuui.. i,'Jli''ili,"iJu ilrtl3*jiJu 

",",1;T;''J;.'fn".Hlr,;
( i roups of  wrens mainta incd tcr r i tor ies,  and i r rd iv iduals  or  l lock as thcse moved rapid ly  f rom

l t i i l tp in-g proccdurcs provcd sat is factory for  p lacc to p lacc a long thc t ransect .
I t l " t t 1 1 , "  , 1 t " ,  ( l i \ t r i h u l i u n .  A :  l c $ u r  t h u n  h a l f
ih" bi.i,, ,rcr" c,,tour bariJeJ, thc nrain ctil l iculry .,^,ll l l::.: 

-" lp"tl Honcvcaters ncstcd in loose
rr nrupprng \\lrs (lctcrnrining'ir,"'-"";-t"r-'i,i i^-".1:1ll.-l: Jh" 

birds werc not territorial and
intlivitluals 

-in 
u gr,,up. Xi:il i-*.r" ""rl l" j i"i, iLr-rit(tr.y. mapping was not possible. tlowcvcr,

bLrr .csr scarchc: ,ril i n,,i p',,ti.r. ;; '";;;;;;; l]:.l l:.,:it: 
casv to locatc and ncst scarches

cst in ' 'a te o l  nuntbcrs of  i " i l " i . i " " f r  
" f f , ' . t  

r " i i ,  l ) ru \ rdcLl  i in  accura le count  of  thc nuntbcr  of
.f ncsts r. inrriritruars ,"u, r.,*,'iuli-r, ;;;y ;;_ l[i:.;lijtt,:.,if,;;r],i""lll:,[:""r;YiT,lJ,lr lonr inant  in  c l i v  id  u  a  l s  assoc ia tcdNcsr rocarions. hu,u.,,.,.. ,..uiotlil",:i:":,"1i:: llli'l,iliTi,,;ff,it' ilit:,J:i ",l:' TflT;riithc  c l i s t r ibu t ion  o f  tc r r i t . r i cs  

o f  ihc  nes ls  ln  t l rc  canopy and thc  rap id  move-
SuPcrh  l l l uc  \ \ ' rens  werc  rcgu lu r l l  caughr  in  munt \  o f  the  b i rds  madc i t  d i tncu l l  to  use  co lour

t l r i s l  t rc ts .  bu t  scasona l  da ta  gave a  bu t tc r  hunt l  combina t ions  to  idcn t i f y  ind iv i t lua ls .
( \ r i ' | r r r l (  { ' f  t tu t t tbc rs  t l tan  'n " ' "  

l : ' ] :  -1 . , t lq ] :  A l rh , ,uFh ra rgc  .umbcrs  *c re  caughr ,  m is rnro | rh . .Supc fb  B luc  Wrcns  ma1 I .c . rn  
,n . l  

po t i ;  
n . i i i nu  

' i_ , i l , f  
" r . r r , ra tcd  thc  numbe r  o t  Whi tc -u  i t l r  t l r c  I n l { ) r n l u t i { } l  . u n t m u l l l c u t c d  t o  a l l

'rcnrbcrs .f thc group tr,.,.ty',.-'j".i"g ,r,. liji"",l"ii1.t;jl:::.tl:il;;t:jl;ii[']I1T3x:chanccs  o f  nc t l ing  ncw b i rds  
cncc( l  in  19g0.  wh i tc -napcd Honeyearcrs ,
although thcy forage in all purts of the forest,

Whitc-throatcd arrd Red-browed Treecreepcrs \pcnd most of thejr t intc in thc canopy and out
White_throatcd ClintaL.teris leuc,<tphaea an4 o, mist net rangc. Scasonal mist nct results

I l cd-b towcd C.  e r t th rops  Treccrecpcrs  were  prov idcd  a  bc l tc r  es t imatc  o f  nun lbers  than any
con ' rmr )n  \car  round res ic lcn ts .  Bccausc  o f  i t s  s lng lc  month .
l , ' u , l  r r r L l  , l i . r i n e t i r c  c u l l .  u r t r l  l i , r a g i n g  r c l i l i t i c s .
thc \\ 'hitc-thfoatccl Trcccrcepcr was casy ,u l)iscrrssion
lccor(l on a tfanscct ccnsus. The Rcd-browetl Lach of thc ntcthods appcarcil to providc' l  

rcccrccpcr .  a  l css  roca l  spec ies .  uas  harder  to  accura te  and rcpcatab lc  cs t imatc i  o f  abun{ancc
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for at lcast a fcw spccics of forest birds. The
lranscct nlcthod l, l,as the only procedure we
tcs lcd  $h ich  samplcd  the  cn t i rc  av i fauna.  Tcr r i_
rorv ntapplng u,as rcstricted to birds which
occup icd  rc la l i vc ly  sna l l  te r r i to r ies  o r  homc
rangcs .  \ \ ' hcn  combined w i th  nes t  searchcs  and
c t ' l , , t r l  h i r n r l i r r g .  m r p p i n g  g a r e  r h e  b c . t  c r r i m a f c
r , l  r h , o l u r c .  u h u n J u n e c .  B 5  i t r e l l .  s e a r c h i n g  f o r
nesls pror idcd a uscful indcx of the abuncjiance
of  ncs t ing  b i rc ls  anc l  o f tcn  gave thc  samc answcr
l \  n r i r l ) p i l l g .  M i \ l  n c l t i n g  u u s  t h e  l e a s l  r c l i u b l c
n r ( t l t , r r l  u n r l  , l i J  r t ( , r  r r n r p l c  a n y  o f  t h e  l u r g e r
spccrcs  (c .9 .  par ro ts  and rap tors )  o r  b i rds  wh ich
\pcnr  r t ros t  o f  thc i r  t imc in  the  canopy (e .g .
,[ l,r idgr.? fl lycatchcr\ ).

In  theory  thc  t ranscc t  mcthod shou ld  havc
countcd  non-brccd ing  and t rans icn t  ind iv idua ls
as  \ ,c l l  as  b rccd ing  res i i ten ts .  In  p rac t icc  res ident
ind iv idua ls  an t l  b rccd ing  b i rds  were  more
consprcL tous  than t rans icn ts  and non_breed ing
in t l i v idua ls  an t l  wcrc  t l . t c rc fo rc  more  l i ke ly  to  b !
dc tcc tc ( l  dur ing  a  count .  S ing ing ,  te r ; i to r ia l
r l e l c t t e c  u r r . l  n u \ l i n g  h c h u \ i ( , u r  i : n J e . l  t o  m a k c
DIccL l ln :  h l r ( l \  c i l \ \  to  L lc l ( ( .1 .  F \cn  ou l i i Jc  thc
brccdlltg scason rcsidcnts wcre probably ntorc
consprcuous than t rans ien ts .  For  c iample ,
fcs ldcn ts  n tav  ad jus t  to  t l t c  p rcscnce and ac i i v i -
I t c l r l  pcop lc  Jnr l  u rc  rhcrch)  l c , ,  l i kc l l  to  he
f ( n u t \ c r l  l l l u n  t r u n \ l ( n t \  u h i . h  m a y  h e  a l  f i r . t
l ra ly  o f  peop lc .

Mapn ing  and nes t  scarches  on ly  sampled  brccd-
i .ng  rcs idcnrs  a l though mapp ing  wou l j  be  usc lu l
to r  ccnsus lng  scdentary  spec jcs  (e .g .  thornb i l l s ,
t r -c tc rcepcrs )  ou ts ic lc  the  brced ing  season.  po ten-
t ia l l ) '  m is t  .nc ls  samplcd  a l l  ind iv idua ls  i r rcspec-
t i vc  o f  thc i f  b recc l ing  or  rcs idcncv  s ta tus .  I iow-
c !c r .  rcs idcn t  b i rds  may lcarn  to  avo id  ne ts
a t tc ' r 'bc ing  cap lu rcd  or  bv  observ ing  o ther  ind iv i -
( lua ls  caught  i11  thc  nc ts .

Tr0nse counts
' fhc  

usc  o f  s l f ip  t ransec t  p rocedures  in
cuca lvp t  fo res ls  and wood lands  and fac to rs
wh ich  a f fcc t  census  resu l ts  a re  cons idered by
Lovn (1980) ,  Rccher  c r  o /  ( lg l l lb ) .  Kavanagh
and I i schcr  ( l9 l i -1 )  and Pyke and Rechcr  f in
prcss) .  Thcrc  rvas  cons ic lc rab le  Ia r iab i l i t y  in  thc
nunrbcr  o l  i l ] c l i r idua ls  rcg is te rcd  dur ing  thc  four
c ( )un ts  o f  a  cc l tsus .  Par t  o f  th is  va f ia t ion  rcsu l ted
l fom d i lTcrcncc \  be twccn obscrvers  (Kayanagh
ar r r l  Recher  1983) .  bu t  c l i f l c renccs  be tween ear ly

and la tc  morn ing  coun ls  and changcs  in  weat l rc r
bet\,vccn census tlays also alTectcd results. 

' lhe
nunrbcr  o f  ind iV idua ls  es t imatcd  by  thc  t ransec t
nc thod shou ld  bc  v iewed as  an  in iex  o f  re la t i ve
abundancc  and no t  as  an  es t imatc  o f  abso lu tc
dcns i ty .  A  l ra rscc t  ccnsus  rcqu i rcd  l6  hours  on
cach r,voodiot ancl could bc complctcd by one
pcrson in  four  days .

Terr itor,- M apping

Tcrritory nrapping is gencrally consiclcrecl thc
most  accura tc  ccnsus  n te thod fo r  b rced ing  b i rds
i n  l h c  \ o n l r ( r n  H ( m i \ n l l c r c  r R r r h h i n r  l v 7 - X r  u n L t
l \  ! r rgu i rh l )  thc  n t r , . l  n  i J r :11  usc t l  ccnrur  mct l r r r r l
In .  .  An lc r ica  and Europe (Bcr tho ld  lg j6 ) .
A l though onc  major  s tudy  has  recent ly  en tp loyed
lh is  n le thod (Loyn 1980) ,  i t  has  no t  rece ivec j
c . r tcns ive  usc  in  Aus t ra l ia  (Rccr rc r  rn  p rcss . l .
l - c l r i lo r r  r r r . rpp ing  can or r l )  be  u :cJ  l r ,  coun l
b i f {1 .  \ ! l t i c l l  u ru  le r iJun t .  Mupp i r rg  i r  a l ro  labour
t n t c n s i r e  O n  ( , u r  \ t u d )  f t l l l \ .  t ( r r i l r ) r )  m u p l i n g
rc r lu i rc r l  . t . s  1 , ,  4 l )  huur \  , ' l  t ie lL l  nor  I  , ' l l  r - .ae l r
u r lu . lh ' l  b r  l t (  l l c r \ ( '  Our  cxpcr icncc  agrcer
w i th  thc  conc lus ions  o f  Darvson ( l9 l .  )  who
ind ica te i l  tha t  tc r r i to ry  mapp ing  is  no t  t l te  most
e l l i c i cn t  p ioccc lu rc  to  usc  whcrc  es t imates  o f
rc la t i !e  a l )L lndancc  as  opposcd to  abso lu tc  dens i -
t ies  o f  b rcc t l ing  b i rc ls  a rc  su t l i c icnr

Wc werc  ab lc  to  map te r r i roncs  or  nome
rangcs  fo r  l css  thar r  ha) f  the  spcc ics  wh ich
occur red  on  thc  s tud) '  p lo ts  dur ing  the  brccd ing
scason (Tab le  l ) .  [ ]o r  thcsc  b i rds  mapp ing
pl'occdurcs appearcd 10 proviclc an accurate
asscssmcl t t  Of  thc  numbcrs  o f  b reec l ing  ind iv i -
dua ls .  The spcc ics  we cou ld  no t  map had ranges
grca tc r  t l tan  I0  ha  or  wcrc  no t  te r r i to r ia l .  Many
rvcrc  h igh ly  soc ia l .  Wc werc  no t  ab lc  to  map
uny o f  thc  b i rds  o f  p rey ,  cuckoos ,  k ing f ishers .
parrots, srvailows, woodswallows. honeyeaters.
ravens ,  cur rawongs o f  l inches  wh ich  uscd our
s tudy  arcas .  Th is  does  no [  mcan tha t  thcse  b i rds
d id  no t  I lavc  te r r i to r i cs ,  on lv  tha t  l0  ha  was too
smal l  to  accommodate  thc i f  movcmcnrs .

A nuntbcr  o f  Au\ t ra l ian  b i rds  a rc  communal
ncs te ls  w i th  mo lc  than two ind iv idua ls  co-
opcra t ing  in  rcar in -e  1 ,oung (Rowley  l9 ( r5 ,  Dow
l9 l t0 ) .  Th is  causcc l  p rob len ts  in  cs t imat ing
numbers .  I t  was  o f tcn  d i f f i cu l t  to  dc te rmine  thc
number  o f  b i rds  assoc ia tcc l  w i th  a  tc r r i to ry .  and
it rvas possiblc that somc intl ividuals movecl
bc t$ ,ecn  groups .  For  examplc ,  Whi te -napcd
I{onyeaters nray havc fcd 1,oung aL morc than



June. 1984 J. M. Shietds & H. F. Recher: Breeding Bird Censuses 39

onc 
_  

nc- \ l .  Fur lhcrmorc ,  g roup \ i zc  \ \as  no t  con f i rn l  tha t  ncs ts  had no t  bccn  over looked.  I tcons tan l  a 'd  changcc l  th rough the  scason.  i s  thc re fo re  d imcur t  to ,uy . *ua t iy - i ' n * 'n 'ua t

Ai, rcusr rou, or rhe specics *:::-^.:lq:,_*: ::T;,y.,.l' :ii,*"i::'J,,i1,":'i,i.li;I[i"*o"i#;t . t l l ( l  r l l J p  \ \ ( f \ '  \ \ i . t c ( l  b r  i n r m r t u r e s  I r o m .  a  | ' . q r i r . i o t , , u r  r s  m u c h  l i m e  t s  t c r r i t o r y  n r a p n l n gpi l ious brooct  ( ' fab lc  l ) .6 . . " : : : . "1 . ,1 : .  
l1 , i ] : ,  l - r j - , ;  40 hours) .  No specics was regarded aslion irr i:roLrp sizc and thc ,br. 

l::_,1'i. :,.y::l: i",p"r,irri. ro ccnsus using this mcthod althoughinf.tmali.n on thc numbcrs or,.bi1: ' l:sll.:iated .ony 
'l"quir.a 

considerablc paticnce. For\ l l l l  i r l )  l )ur i iL l r l i l r  l ( i l ing Lr t i t .  . i l l -  ter r i tor ies . r l ' i lp1. ' ' i r r rn , r  \ ls l lcJ  therr  l r (s t  h( , l luw\  in_and ncs'rs n'crc consitlcrcd trt reniil, ;i,i";i'""t;;";d;",,il;lll':"i!:rL!l!, [i:l;"1:. ,i".li''i.l.'iol.,].inl"i:.,:.;ii"Ji i:It'rg \pccrcs as nreasurcd o" ":'ll:1l tLlpi]ls .r-t t.rl.r,"un,r theLe was rcme o;mculif rn aeter-Tl te .unrc pr , ,h l (nt  \ \u \  cncounrcrcr l  * i i t r '  t t rc  n, in ' i , , i '  * i . , f , l . r .  ho l l , ru  ncst inq srrec ius wcrcncst  searct r  ccnsus mcthod.  nest ins in  ; ' ; ; i i , , ;  ; ; ' ; . , ; t r ,  
' i ; i r . ; ' * " . t , .

I r r  Tablc  I  *c  inc l icatc  ,n :  
-T" , j " l . . : l i : l  As idc t rom the pract ica l  d imcul t ies,  compt ica_appcrrc(l to gi'c thc bcst estimalc 

:f-.:i lq:-r.: ti.,n', ;;.ri: as a resutr of rhe asynchronous breed_fot cach spccics. Te rritory ."rrL,:^s.yi-1,". 
F::! ;;;;;.i;l; or the birds on thc study prots. Atmctho( l  for  l9  of  60 specicst t t : : : : . jh i l ' l ^ ] : l :1"  b8rn ' t r 'u io , '  n . . , ,ng bcgan in  Ju iy  and cont inucdavifauna rcgularly prc\cnr u,l: '.1* 

".::]ti:-c.t: i 'rrii uglr'i un uury (Recher e/ d1 t983a). Not allBct tcr  cst imatcs of  t lens i tv  . : l t_ l l " :^ ,b: : l  .p . " i " l r ' " i . , "a  ar  the samc t imc and many re_oblaincd and additional to"'itt 
::.f^ry'1^h* |l.t "i '. i.ir '*n"",.u,, somc, rike rhc crey Fantail,s ize, r f  rhc i ru \ tv  n l , ) r \  bren incrcarcd. , :  

?0,  L l  ; ; i i i i r , ;J ; , , r ,n"ry  nesrs.  Many rcr iJcnr  \ncc.es,'l 'hc 
cllort rcquircd to survcy 20.'l:,,y:"Jg 

ll:: ,""i, 
' iJ' ',r,. 

h,astqrn yellow Robin. ncstcdprc 'cntcd us f ronr  carry ing out-othcr  s tudics,  i ; ; " "g i ; " ;  thc spr ing and summcr and d id notancl '  in  our  casc,  was not  pract icablc .  ;np; :?" ; l  " " "  morc abundant ly  at  onc t ime or

\(.r, .s(.drcr 3.^*i';,f;Li;:,: lll;.'',?fl',1 ;:t.,:i:,jfi:,1il:
\Ls, rrrLrri,,n hclpc,r in csrahrirhing.:1,:j:11,r:: l:;il"';ii ,iJii":'ij;,;;i f"):,'fl,y;1':i',ilr"'ji;p{, \ i r . i , ,nr  r ' l  p . r i r '  un. l  pror idcd an crr imarc of  ; i_ ' " ; ; : " ; . ; 'irumhcrs of n,,"-,"-it..i"r"ri"Jis nesting on the :-':-:: ' '. '.:l l 

which -had a- comprcssctl brceding
uoottlots. A numbcr ,rf ,n.kc.i ;;;;i"f;; 'dri: l i lt l),Il,l. 

lcss dill icult. In thc case of misrants,
hol r l  (197(r )  rccommcncletL combrntne terr i torv  : .  , i . .  . -Ja ls .wcrc involved in  nest ing act iv i -
nrapping l.i ih i"t. 'rrii '. ncst '";;;h;;;' i l. ';;ri : '::-l111:li"t'1v 

upon thcir return and wcre
$ay to incasurc breecling bircl prpri"J""t. 

-rtrii, exccl.rtronally conspicuous.
ol coursc, is rvhat we did. but, it .is ,worth Over the coursc of the breccling season, ncstconsidcr ing uhat  nest  searching ,hy , i tse l f ,  can , " , r r .h"r '  p*ru id"d accurate in format ion onconl r i l )u te 10 an undcrstandi"g: !9 . i19,1: rb: l t  " " ru. r ,  n f  nest ing pai rs  ro,  z+ ipcc ic ,  n ,  +oImrr . r ' r rnr  c i 'ns i ( r ( r r l  on\  in  e. ,nd-11r inB_a nesr  

i l ; " ; ; r  ; f  rhe ur i fauna (Tahrc l ) .  H 'ugvs1,\ c  \ u :  i \  t h c  p o r . i h i l i r r  u l  r l i s t u r n r n g  n e r t r n g  : , ,
b i rds ancl  cuur i i ' .e  i i " t " i i ion- , r i  i f r . ' " . i . ' . ; f r . i " i  th ts .wus possib le only  because more than hal f
forc as many obslcrvations as po..iblc ".ra rni.l" the.bir(ls on our plots wcre colour banded we
from a d is iance.  Therc is  utso t t r "  , i r f  i tu i  could r rack ind iv iduals  as they re_ncsted,  deter_
rcpcatcr l  v is i ts  to  a ncst  wi l l  a t t racr  oredators.  minc the number of  ind iv iduals  associated wi th
We markcd ncsts with coloureci sun,evors taDe each ncst and deal with the othcr complications
and lcarncd that prcdators (probably piitl Curia- noted above. As with tcrritory mapping, nest
wong .\1r('p{,r4 grat'ulina and Grey Currawong scarching did not provide information about
S tcrsieoktr) quickJy learnccl to issociate thl non-breeding birds and did not account lor the
tapcs $ ' i th  ncsts .  Af tcr  th is  d iscovcry,  tapcs were b i rds which uscd thc s tudy area but  nested
placed at lcast trvo metres from thc ncst. clscwhere.

Most  ncs ls  were l .cated whi le  carry ing out  In  our  v icw,  nest  searching is  best  combined
olhcr  \ tud ics but  f ront  t ime t t l  t ime specia l  wi th  ter r i torv  muppir rg.  Colouibani l ing fac i l i ta tes
c lTor t  rvus madc t ( )  locatc par t icu lar  ncsts  or  to  both mcthocls .  I i  thJ objcct ive of  the stut ly  is
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to  dc tc rn t inc  the  nun lbcrs  o f  b recd ing  b i rc ls ,
tc r | i to ry  mapp in- t  anc l  ncs t  searchcs  necd to  bc
( lonc  thn)u-qhout  t l re  b rccc l ing  season.  In  south-
c i i s tc rn  lo rcs ts ,  th is  means bcg inn ing  s tud ics  in
la tc  w in tc r .  I f  th is  i s  no t  done.  the  obscryers
m u \ l  l l n ( l ( r \ l a n L l  r h : r t  t h c \  r r c . l m p l i n g  o n l y  p a l l
, r f  t h c  h r c c t l i n g  a v i f a u n u .

Mis t  nc ts  a rc  a  usc fu l  census  proccc lu rc  (Mac-
,A . r thur  and MacAr thur  1974,  Kar r  l98 l ) .  How-
c \er ,  therc  i s  thc  imp l ic i t  assumpt ion  tha t  spec ics
arc  cqua l ly  cas l r  to  nc t  a t  a l l  t imes and a t  a l l
p laccs .  I f  th is  assumpt ion  is  cor rcc t  and the
sanre proccclurcs are followed throughout, the
numbcrs  o f  b i rc ls  ne t ted  can be  comparcd  and
used as  an  inc lcx  o f  scasona l  t rcnds  or  o f  d i f fe rcn t
dcns i t i cs  in  ( l i lTc rcn t  hab i ta ts .  However ,  nc i ther
a l l  spcc ics  nor  a l l  ind iv idua ls  a re  equa l ly  casy  to
n  c t .

M is t  nc t t ing  was rhc  lcas t  rc l iab le  methoc l
uscd a t  Bombala  and tended to  un( lc rcs t imate
thc  numhcrs  o f  b i rc ls  o f  a l l  spcc ies  ne t tcd .  There
arc  a  numhcr  o f  rcasons  fo r  th is .  M is t  ne ts  a rc
most  usc f r r l  in  hab i ta ts  w i th  dense shrub  and
gfoun( l  vcsc ta l ion  u ,here  v is ib i l i t y  i s  poor  anc l
i t  i s  c l i f f i cu l t  to  de tcc t  b i rds  by  o ther  means.  The
\ \ (x ) ( l lo ts  lackc( l  c lcnsc  vcgc ta t ion .  V is ib i l i t y  was
cxcc l l cn t  an( l  ( ) lhc r  ccnsus  procec lu rcs  cou ld  bc
uscd wh ich  gavc  more  accura te  counts .  More-
over, thc opcnness of thc plots probably made
i t  cas ic r  fo r  b i rc ls  1o  de tcc t  and avo id  thc  ne ts .

Mist nct\ also appcarccl to bc affected more
hv  u ,ca lhcr  cond i t ions  t l tan  t ransec t  counts  o r
tc r r i to rv  maDping .  The a f fec t i veness  o f  the  ne ts
in catching hirds was adverscly aflecte(l by l ighl
rvinds rvhich dicl not rcclucc our abil ity to detect
b i rds  bv  s igh t  o r  sound.  B i rc ls  cou ld  de tcc t  ne ts
rvhich rvere in thc sun. Moreover, on rvarm ancl
s t i l l  days .  b i t l s  sccmcd to  move lcss  and wcrc
thcrc fo rc  l css  l i ke ly  to  he  ne t ted .  The smal le r
nunrbcr of birds cau-sht in 1980 whcn comparecl
to  1979 is  la rgc lv  thc  resu l t  o f  d i f f c ren t  weather
r :onc l i t ions .  ' Ih roughout  

I980 thc  days  on  wh ich
wc nctted wcre warm with gustv winds dcveloo-
ing  bv  ear lv  morn ing .  I t  i s  a lso  poss ib le  tha t  the
numbcrs  o f  b i rds  anc l  thc i r  behav iour  were
Wcrc  a f fcc te i l  bv  d roucht  (Rechcr  e t  a /  l98 la ) .
Rv  1980 nranv  rc5 idcn ts  mav a lso  have learne t l
\ \ ' hc re  thc  nc ts  wcrc  and avo idcc l  them.

Mis t  nc t t inc  l cqu i rcd  ]2  hours  o f  f ie lc l to rk  on
cach uoot l lo l .  hu t  *c  nccc lcd  a  n t in imum of  four

peoplc on cach plot to rentovc birds from the
ne{s ,  makc  n ' tcasu lemcnts  and pu t  on  bands.
Mis t  ne t t ing  thcrc fo re  rcqu i rcd  a  min imum of
48  pcrson-hours .  Put t ing  up  ne ts ,c los ing  them
i t l  t h u  e n r l  , r f  u  r l a l  a n , l  r a l i n g  r h c m . l o u n  u g a i n
rc ( lu l l c ( l  Jno lher  2 ,1  pcrs ( 'n -h0r r r . .  g iv ing  a
mln lmum commi tmcnt  o f  72  hours  to  ne t  each
n lo l  cdeh mrrn th .  CI rnp31 inF pcr \ ( 'n -h ( ]u r \  \pcn l .
r l  r \  u h \  t . , u \  t h a t  m i \ t  n c l l i n g  u a \  t h e  m o \ t  t i m c
c l )n \umin-q  method uscd in  th is  s tudy .  Mis t  ne t -
l ing u'ouJcl not havc bccn possible at this levcl
of samplin.r if wc hatl not bcen ablc to make
use o f  a l l  pc rsonnc l .  rcgard less  o f  the i r  o rn i tho-
logical traininr. It rvas possiblc to instruct
assrs tan ts  on  mis t  nc t t ing  procec lu res  in  a  re la -
t i vc ly  shor t  pcr iod  o f  t ime,  whcrcas  the  o thcr
mc lhods  rcqu i rcd  ind iv idua ls  w i th  cx tcns ive
cxp-enence ancl a knowlcdge of the local
a \ r l tauna.

A l though our  month lv  ne t t ing  programme
l rmountc ( l  to  216 nc t  hours  on  cach wood lo t  fo r
thc  spr ing  anc l  sun tmcr .  the  sampl ing  per iod  o f
, ' n l v  l 2  h o u r i  o \ ' c r  t w  J a l s  m r y  h a v c  h c c n  t o o
hr ic f  fo r  an  t (cura lc  c \ t ima lc  o f  numhcrs .  The
to ta l  number  o f  ind iv idua ls  ne t ted  each season
is  c loscr  to  thc  cs t imatcs  ob ta incd  by  t ranscc t
coun l \  an t l  l c r r to ry  mrp f r ing  {Tab le  . t r .
( ) h r i r r u r l y .  u i r h  c r r , , u g h  c f l " r l  r l l  t h (  i n d i v i d u a l r
o f  spec ies  tha t  comc w i th in  mis t  ne t  rangc  cou lc l
bc sanrplccl by netting.

Conclusions

No onc  mcth , ,d  \a t i \ f i c ( l  I l  o r r r  rcqu i remcn l \ .
Each of thc four methotls u'as uscful and thc
proccdurcs  fo l lowcd in  the  Nor thcrn  Hemis-
phcrc  \ \ ,e rc  re l iab lc  under  Aus t ra l ian  cond i t ions .
Howcvcr. observers must account for communal
nesting. non-territorial species ancl a prolongecl
nes t ing  scason.

Whal  ccnsus  metho( l  i s  uscd  c lepends la rge lv
on thc  type  o f  qucs t ions  as ted  and the  t imc and
peoplc availablc for the work. Transcct counts
provide a rcliable index of bird numbers (Recher
e /  a1  1983b) .  I f  an  accura te  cs t imatc  o l  dens i ty
is  rcqu i rcd .  i t  wou ld  be  be t te r  to  combinc  te r r i -
torv mapping with nest searches. The use of
colour banded birds enhances thc valuc of map-
ping and standarcl netting proccclures providc
an indeDcndcnt  inc lcx  o f  numbers .  Mapo in t  and
nc t t ing ,  however .  samplc  on ly  par t  o f  the  fo res t
av i fau  na .
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