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TEMPORAL AND SPATIAL VARIATIONS
IN DENSITY OF LANDBIRDS AT
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INTRODUCTION

Densities of landbirds have been estimated in
heathlands (Pyke 1983), woodlands (Ford and
Bell 1981; FLtrd et al. 1985; Gilmore 1985; Kcast
1985; Wonarski 1985; Arnold et al. 1987) anc)
forests throughout Australia (Recher et a/. 1971;
Bell 1980; Loyn 1980; Shields and Recher 1984;
Wardell-Johnson 1984; Collins et al. 19851
Kavanagh et al. 1985 Pyke 1985; Shields er al.
1985). To pertbrm these estimates, standard
procedures were adopted (Pyke and Recher 1984;
Bell and Ferrier 1985) and the surveyed plots
varied in size from a circular area of 0.13 ha (Pvke

l q8J)  to  a  long rec lanqu lar  t ransecr  o f  5u  hc
(co l l ins  e r , / / .  l9g5) .  w i rh in  each p lo r .  i l  was
implied (or assumed) that the iabitat was
homogencous.

Comparisons in bird density can be made
between similar habitats in different places
and between different habitats. But for these
compar i \ons  ro  be  meun ing fu l .  var ia t ions  in
dens i ty  wh ich  occur  u i rh  month  o f  year  and in
particular pockets of the habitat should be
considered. The aim of the present study was to
quantify these variations in an urban reserve with
a mosaic of different microhabitats.



STUDY AREA AND METHODS
Puckcys Reserve (Fig.  t )  is  a 43.5 ha coastat  sand_dune and

cstuanne-\ \ 'e t land locatcd c.  2,5 knr f rom the centra l  business
dr\ l I rc l  L ' r  W,r l long,)ng.  l l  is  domrndteJ by 8 m .and hi l l \  near
Inc h(r^ch- and re l i t i rc I  l i r rge parche\  o l  hank\ ia{uci l lyDl
r^r({ t  {1_' ;  i r rc : r l  c lu\ed .edg( l i tnd I  lgoo "re l  rn. l  gr i .s
l ind\ , {1,1" ;  : r reJ) .  Thc hrnd dunc. iupf , , , f l  Banksi t  inregrt lot i t .
Luia l )pt t \  

.ho!r \otdp, .  Lcprotpcrmum lacvqarunt  a id a
\nruDFv un{ ler-rnr(y { \hrub layer co\er  g0 q0 " . , .  Lou areas
are domlndleJ t 'v  c. r .urr ina and paperbark lurc\ t .  fot  the
furpu\c ' r t  lhc sruJy.  e jghr .ub rrea\  A_L anr i  X.Z wer<
recognized. (Fig. 1). Area searches (pyke and Recher l9g,{)
wcre conducted in each of  tbe twelve calendar months
between July 198,1 and February 1986 (n = l2). Surveys were
commenced before l0:00 h (rypicai ly  before 09:00 h) ;nd the
i tverutc t rmc taken to \urve!  lhc etghl  \ub_. i rea\  sa\  b hour\
( n ' n g (  5 - 7 . 5  h r c j .  A I I  b i r d s  s c e n  6 1 h s 2 1 d  w e r e  r e c o r r l r J  $ h i l e
u d l k i n g  s l n \ r l ! .  S q u e a k i n g  w . r \  t r e q u e n t t y  u s e d  l o  a r d
dctr( l ron.  The s lud!  . r red anLl  mclhodq ha\e 

_be(n 
dc.cr ibed

in detai l  cLsewhere (Wood 1993).
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RESULTS

. In the terrestrial areaof 37.8 ha, atotalof 4 92g
indiv iduals  of  b2 landbi rd species was counled.
. the .averagc number of  landbi rd species and
indiv iduals  censused in  each .uruey *a i  25 { ronec
16 J5)  and 410 ( range 282 4e51 lsspqcl ; r . l "y .
lwenl )  specres were nresenl  in  s ix  or  more
surveys.

Density variations with month of yeur
The. olerall density of all 62 landbird species

ranged from 7.46 birds per ha in March 19g5 to
l3.l hirds per ha in February lq86 (average - l0.gl
b i rds/ha.  Table l ) .  Of  lhe 20 species which were
present in six or more surveys (Table 1), 11
species had a min imum densi ty  o l  zero (absenr  in
a l  leasI  one calendar  month) .  The other  n ine
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Figure I. Prcke.yr Rererve shotring (a) geography, sub-areas,8 m contour aboye mean sea level, and (b) vegetation communties.
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specles were prcsent in everv
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Dcnsity variations with microhabrtat

.,*; i"lf l"': il^ T::TillIi: ;:,.0,..1:l'o.t
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I l rgnesl denstt le\ In suh_ar€a Z whieh was also pre_
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TABLE 1

Only  two, ,spec ies .  Supr rb  Fr i ry_wrcn  and Newr |o  and.  Honcyea ler  werc  recordcd in  a l l  sub_

f, "'il Ji:ll jj'i Tl i.ili,l1?: y;:: ill',i "[.;[.j
l r ,especl rve ly .  l -or  lhese two speeies. . the rangc
9l_ l rghe_s]  _dcnr i t ics  between mrerr )naDt l i l t \  u tsr , .  / 4 . r o  ̂t  t . 5 4  b r r d s  p e r  h a  ( a  r ] t i o  o f  1 5 . 6  t o  t  )Ior  rhe lor -mer:pecies and 0.5r ,  to  2U b i rds oer  ha
: . j , . rJr l '9 . " , ,  J6 ro l )^ for . rhc la t rer .  Orher  specieswrrn a wrde r tnge of  h ighesr  densi t ics uere Si lver_
:y:, { rllCe t}- I 4. 79 birds/ha,) and Retj_whiskered
outout ry(onorus iocosus (rangc 0_4. l7 hirds/ha;.

DISCUSSION

, . This study was conclucted with an awareness of

:lf i.'&Jild;H"1";'L".il5';',;,1:::'r',J*:
In :Je  

possrb te .  I r  iho \  ed  rha l  monrh ly  var ia l ions
In  oensr ty  were  \uhs tan t ia l .  Such var ia t i , rns  cou ld
De due 1( )  avr i lab i l i l y  o f  food.  such as  nec la r
tLo t l lns  and ts r r l la  1982:  Ford  lqEJ:  pykc  and
Recher  1988t .  changrs  in  s , rc ia l  o rgan iz i t t ion  o f
lne-  spccres  presen l  (McFar land and Ford  Igq l ) -
c rnerent  pa t te rn \  o f  res idcnc l  {pyke  e /  a1 .  lggg)

Overall dcnsiry (birds/ha) of 20 landbird
area searches rn each calendar month. M:|,"j1::!111 illl"'dbirds) 

in the terrestrial area of Prckevs Rcserv€ (37.8 ha) dunnsaxrmum values arc shown in parenthcsis, minimum values arc underl incd, uni" l .  r .ro.

Specics '
Jul .  Oct .
1984 1984

Jun. Aug.
1985 1985

Sep. Nov.  Jan.
198-5 1985 1986 1986 densiry

Dcc. Mar- Apr. May
1984 1985 1985 1985

Spotted Turtle-dove
Fan-lailed Cuckoo
Horsclield's Bronze-cuckoo
Red-whiskcred Bulbul
Easlcrn Ycllow Robin
Crey Fantai l
Eastern Whipbird
(;olden-headed Cisticola
Superb Fairy-wren
Variegatcd Fairy-wren
South€rn Emu-wren
White-browcd Scrubwren
YellowThornbi l l
Litde Wattlebird
Lewin's Honeyeater
Ncw Holland Honeyeater
East€rn Spinebill
Spotted Pardalote
Silvereye
Red-browed Firetail
Al l62landbird species 9 05 10.40 11.18

0.03 0.03 0.11
0.21 0.29 0.05
1.59 |.21 t.2'/
0  03s  0 .11
0.19  0 .16  0 .05
0.69 0.32 0.93
0.58 0J6 0.42
0 0 .11  0 .08
0.21  0 .13  0 .19

(5.16) 1.0s 3.60
0.08 0.13 (0.16)
0 .13  (0 .24)  0 .16
1.88 1.06 0.69

(1.3s) 0.48 021
12.78 9.44 8.92

l . 14  0 .40
o.32 0.21
0 0.06
0 . l 1  0 .  n
0.32 0.22
2.09 1. ' t2

(0.66) 0.23
0.40) 0.17
1.08 0.94
0.12 0..14
0.16 0.08
0 . 1 6  0 . 1 1
3 .17  2 .89
0 0.05
0.05 0.09
1 .11  | . ' 73
1 .21  0 .M

(13 .10 )  10 .81

0 . 1 1
0.03
0.03
0.05
0.21

0
0.05
0.05
0 . l l
o.32

0 . 1 3
0.03
0.03
0.85
0.26

0 . l 3
o .21
2.28
0.37

0.05
0.0s
U
0.08
0.03

0 . 1 1
0.05

{J. i  I
0 . 1 9
0

( 1 .4 )
0 . 1 6
0 . 1 3
0 .13
0 .13
1 .75
0 .56
0.26
1 .03
o .37
0.08
0
0.1'7
0])3
0
2.91
0.26

10.66

r, (0.l9)
0 .03  0 .19
0.311 0.34

0.05 0
0 0.05
0 0.03
0.05 0.19
0 . 2 1  0 . 1 1
0.03 0.03
0.16 0.08
0.03 0.24
133- 1.59
0 0.19
0.24 0.13
0.87 0.90
0.40 0.32
0 0
0 (0.32)
2.t2 5.05
0 0
0 0 .19
0.87  1 .19
0.45 0.93
7.46 11.51

0.08
0.08
0.05
0
0.08
0

0 . l 9  (0 .29 )
(0.11) 0. iJ3
(0 .11 )  0 .08
0.08 0.14
0.26 (0.37)
0 .13  (0 .19 )
0 .19  (0 .21 )
0.03 (0.42)
2.01 (2.35)
0.05 0
0 .13  0 .05
1 .40  1 .38
0.40 0.50

(0.32) 0.08
0.05 0.08
2.78 |.22
0 0
0 .05  0 .13
|.64 (3.62)
0 .16  0 .11

12.09 12.94

0 .24  0 . l 3  0 .11
0 0.03 0.04
o (J 0.03

1 .32
0.24
0.05

( I .40)
0 . 1 1
016
0 . 1 1

0.05
0.08
1 . 1 9
0

1 .35
0.50
0.13  0 .19
1.22  1 .03

(0.69) 0.s3
0.03 0
0.03 0.05
1.64  1 .35
0.03 0.08
0.05 0
1.61 2.94
0.08 0

"Scientific nam€s are given in Table 2.
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TABLE 2

Corel la 19(1)

SpcLies

Highcst  densi ty (b i rds/ha) of  20 landbird spccies in sub areas A_E and X Z ar  puckeys Rescrve dur ingarca scarchcs rn e i rch carendar month betwccn July 1gg,{  and February rgso.  uaximum varucs lor  eachspccles are shown ln parcnthesis,  minimum values are under l jncd.  unlcss zero.

A B C D E X Y Z
5.,{ hr 3.7 ha 3.tt  ha 3.6 ha 4.8 ha 8.2 ha 5.? ba 2.6 ha

Spotted Turrlc-dove 0 0 (0.79) 0.56 0.63 0.19 r, .- j5 0.38
Strcpbpelia Lhinensi!

Fan-tai led Cuckoo 0 0.2'I  (0.53) 0.28 0.qZ 0.12 0 0.31t
Cuculus pyfthophanus

Horsel ield sBronzeCuckoo O 0.27 0.26 (0.56) 0.21 0.t2 U.ts 0.38
Chrysocotttx basaIis

Rcd whiskcred Bulbul 0 1J.21 2.63 3.61 (4.17) 1.46 0.70 3.85
Plconotut jocosus

Ilastern Yellow Robin 0 o. i l l  0.79 0.83 0.12 0.61 0.35 ( i .51)
Eopsaltriu uustraIis

Grey Fanlai l  0 0.54 u.53 0.28 0.63 0.24 0 ().77)
Rhipiduru fuliginosd

Eastern Whipbird 0 0 0.53 0.56 0.21 0.49 0.35 (1.15)
Psophodes oliraceus

Golden-hcaded Cist icola 0.93 0.27 (1.58) 0 0 0.9S 1.40 0
Cisti(ola odlis

Superb Fairy-wren 0.11 3.78 6.58 4. 4 5.21 1.95 1.75 (11.51)
ll4alurus claneus

Variegated Fairy-wren 0 2.16 1.84 2.22 0 0.85 0.70 (4.62)
Malurus lamberti

Southern Emu-wren 0 0. i t1 0.19 0.56 0 0.,19 1.,{0 (1.5d)
Stiriturus maluchurus

White browed Scrubwrcn 0 1.35 3.68 2.22 (3.96) t .7), 1.05 3.08
Scricornis frontatis

Ycl lowThornbi l l  0 0 1.05 (3.33) 1.0,1 0.85 0.88 2.69
Acanthiza nana

Litt le Watt lcbird 0 (1.0E) 0.53 0.83 0.63 0 0.18 0.38
A ntho c h ae ra c h rJ ! o p t e ra

Lewin's Honeyeater 0 0 0.26 1.11 (2.29) 0.24 0 0.17
MeliphaBa lewinii

New Holland Honcycater 0.56 12.16 5.79 10.00 (20.00) 3.05 7.02 12.31
P h y I i do n ), r i s n o v ae ho I I an diae

Eastern Spinebil l  0 0 0 (1.39) 0.42 0.37 0 0.38
A c a t, h o r h f nc hu s te nuiro st I is

Spotted Pardalote 0 0 (1.32) 1. l l  1.0.1 0 0 1 l5
l\rdukttus punctatus

Silvereye 0 ,1.05 '7.11 
E.33 (14.79) 3.05 1 '75 

8.46
Zostercps Iate/ans

Rcd-browcd Firetai l  0 0 0.53 2.50 (6.67) 3.29 0 3.46
Emblema temporclis

or recruitment of juveniles into the population.
The results presented suggest that for density
estimates to be meaningful, they should be
quali l ied as either single measurements in a
particular month, or as average, maximum
and minimum values, calculated from multiple
measurements  over  r  nominated  per iod  o f  t ime.

Spatial variations in density were also substantial
and could be due to partit ioning of resources

(Ford and Paton 1976; Paton 1986; Brooker e/ a/.
1990) or species adaptation for particular niches
(Pyke 1980; Cameron 1985; Ford et al. 1986
Recher 1989). In suburban Brisbane, Catterall el
a/. (1989) lound that most forest birds were
habitat specialists. At Puckeys Reserve, most
Iandbirds were also habitat specialists, linked to
the various microhabitats for food, nesting or
protection (Wood 1993). Numbers of honeyeaters
increased substantiallv in autumn and winter
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t l

whcn b_anksia antl coral trees werc rlch withncetur  (Woud lgq . l ) .  l t  i s  rhere forc  nur  . ,u rpr i r in l
r l ) i r t  rh ( -h igh€sr  dcns i t ie \  o I  New H" l l rJ i j ; ; ; i :
c i r t c rs  (2 f l  h i rdVhat  and S i lvc re les  t f+ .Zq  b i rdL
l: ' l I^e:e 

recordc.q in su|-or"o E. the only porriun
or  tnc . rc \c r \e  w i lh  ho th  hanks i r  and c . r i i l  t r , ,e r .
Ine-n tghe5t  rcpor ted  dcns i t ies  fo r  rhese spcc ics

i r re  f r  n t rd \  per  ha  lb r  rh r .  Ncw Ho lhn t j  Honev_
er rer  (p r ron . l ( )86)  rnd  25  b i r t l s  per  h r  to r  t l i er l v e r c ) ( .  ( K r t l a $ a  r n d  I i l s o n  l ( 4 3 ) .

Rechcr  11a851 gr rphed the  resu l rs  o f  s rud ies  inr ,  \a f l c ty  o t  . la rge_\ca le  {b road ly  homcrqeneous)
p r o t s  t n r o u g h , ) u t ' o u I h - e a s t e r n  A u s t r i l i a  a n d\nowed tha t  b i rd  dens i t ie r  (a l l  spec ies  combined)
In  d r l le ren t  p lo rs  u i th  s imi l i r  h lb i ta ts  werev i rn i lD le ,  Hc  suggested  lh t t  den\ i t je \  shuu ld  beusL 'd . l t s  Ind l (es  o l  abundance ra ther  than r igorous
aDsut  te  va lues . . In  the  present  s tudy .  there"uas  a
Y,-ul 

,1n9. ol densities for particuiar species intne  \ ; r f l { )u \ ,mrcrohah i tc lJ  o l  a  rma l l  p lo t .  l t  there_rore  scenr \  t rke l )  tha t  f ine_sca le  d i f l c iences  in  b i rc l
l jn f , ' l ' " t :  

o t ,  r  spcc ies  combined and par r icu la r
\pcc tc r .  m lgh t  occr r r  in  la rge_scc le  p lo l \  wh ich  are
T:)rl l l) 

homoBen-eou\. This possibil iry. as we asInc  l rRe l rhood o l  mon l  y  var ia t ion ,  shou ld  be
consrdercd  whcn h i rd  denr i t ies  a re  es t imared orcompared.

ACKNOWLEDGMENTS

.  
I  * 1 r l  1 , ,  l h  nk  R .  E .  Md io r  anL l  two  anonymou \  j e re ree \

ro r . l nc r r  c ! , ns t ru  i \  c  commen t .  on  ea r l i e t  . j r r i t s  , , f  t hc  mrnu_scripl.

REFERENCES
All:111,9 w , Maller. R. A. and Litchfield, R. (1982).,4re,,.

l / i t l / .  Res. 14:331 341.
Bcl l ,  H. L. (1980). Corela + 8-19.
B e l l .  H .  |  .  a n d  F e r r i e r . 5  r t 9 8 ) )  ( o r c  a q J _ t J .
l J rooke r .  M .  C . .  B ra r l hwar l e .  R .  W.  and  Ls tbe rg . .  J .  A .(,1990). Enu mt 215-230.
( ' i rmeron. L ( l l )85). In .BrrJ\ ot Fucit l lpr Fore<15 and \ ood_

linJ\. Ecolots). Conrrrrat ion. Management..  (Ed\
A. Keast. H. F. Recher, H. Ford and D. Saunjers)

^ nr l ] l  lql  rs_urrev Bcal! & Son.: Chrppins No on ){  | l t l c r . r l l . - ( -  P . .  C re rn .  R  L  andJone . .  O .N  i t o rq ) . , f uv .
l'Yil.. . Rer. 15:289-305.

Coll ins. B. G. anti  Bri f fa, P. (1982). A&sr. wit( l t .  Res. 9l
557-569

Coll ins, B. G, Wykes. B. J. and Nichol ls, O. G. (1985). In'Birds of Eucalypt Forcsts and Woodlands: Ecoiogy,
Consc at ion, Managcmenr'.  (Eds A. Keast, H. F. Rechlr,
H. Ford and D. Saunders) pp. 341 354. (Surrey Beatty &
Sons: Chipping Norton.)

Ford. H. A. (1983) Corela 1:25-31.
Ford, H. A. and Bell .  H. L. (1981). Enu 8l:202-20i1.

Fuld: 
L._A and paton. D. C. (1970). Aus!. L Ecot. t :281 287

F9:-d,.L A . Bridges. l_. nDd Noske- s. (1e85) a.or./ .? 9:9',7 107
Fo rJ  H  A . .  No .k ( .  S .  . r nJ  Bn , i g ( \  I  { t , J , ' , . l  L r ra  86 :t 6lJ t7t
C , ] 1 " . , : :  o ,  \ 4  { t | | s r  t  B i r ( t .  o r  I  u ( i , t ) p r  t , , r e j r \  dnd

l l " : ' i l u : ,  
r - r o r i , gy .  an l l \ c r \ a r i , r n .  Ma las rmcn r  (hJs  A .K ! -a \ I .  H .  t .  R ( i hc j .  H  t , , , j ( ,  r I , t  D  SJL rnJ r r . t  pp  7 t  r l

, ,  
fSu r fev  BeJ t r !  &  Son . :  Ch ipp r ' l g  \ , , r r , , r r . . 1

Krv.rnrgh- R. P shi(. td. J V.. n.ch,.:r .  .  L J J Rohar,_
J_oncs, w. (; .  (1985). In .Bircjs of Eucatypl e"*i i .  " , ia
y- yll"!,,..."1"ef curr.. r vJrron. v"n,irem.nr.. 1 L.i,
A .  } ' _ ( J s r .  H .  I  X e c h e r .  H .  F , , r L I  i , n J  D .  5 r u I J i r \ )

- -  
pp.  273 2t t1.  (Surrey Beatry & Sons:  Chipping N" i r" r .J  

'

Keast . .A.-(198,1) .  In .Mcrhods 
nt  C.n"u";ng ei . , l ,  in  , { i r t_

r a l i r r  .  ( F d  S .  J .  J .  L  D J v i c \ r  p t  t q _ 2 1  ( R . A . U  U . :Mclhoui  ne.  )
K e e v  4 .  1 1 , t 3 5 ,  I n  B I J .  o l  f u ( d t y p l  t o r c , r .  J n d  W ! , o L l _

l rnr i \ :  l - ( 'u logv.  Cun\cr \a l io .  M.rnagcmcnr.  (Lds
A 

l.:sJ, H F. Rccher, H. Ford anci n. s,unj.rij
. . .pp.97-116. (Surrcy Bcatty & Sons: Cbipping N"n,,". j  

- ,

K i kk rw i .  J -  : r n r i  \ l i t . on .  t .  \ , t .  I  l o \ r )  L r i a  8 i :  t 8 l  I 9x .
LUyn, R. H (tqxo) Azr.r 80:21:r-22h
t f J ' 1 ,19  D  c  . , nd  t , , , r d .  H  A .  I  t aq r r  I n  . p ro (ecJ  r s .  u l

 A  I n t c rn i r t r , , I a l  ( - ong rc \ .  pp .  I  l . l  l _  I  lS5
Pr ron .  D  C  { l qN , r  l n .1he  Dynamrcp r r r rn r r sh rp :  t lUJ ,an r l

r j an r (  I n  sou th ( rn  Au . r j a l i a  rFd \  H  A .  I o r J  i  r J  D .  C .
-  r r l on l  pp . t r  I  t  ( \A  a ; , , \ t  p r i n r c j :  AJ ( ta i dc . )
Pyke, G. H. ( l9iJ0).,4&sr. J. Ecot. S:34.\_369.
Pyke. G. H. (19u3)., tusl.  J. Ecot.8:271 233.
Pyke . ,G .  H .  ( j qd ) j  I n  B i rd {  o r  f uca t )p t  Fo je \ l \  anL l  \  ooL l -

lano\: 
. l -(L, log). 

( un*rvrlr .rn. Mitni igfmcnt..  (EJ. A
Kea \1 .  H .  f .  Rc^ch r r .  H . f , r r J . r nJ  D .  S . rundc r , l pp  65  

_ ,

-  
( ) u r re !  Bea r t y  &  S^n \ .  C l t i pp rn t  N , , no  )P l l , r .  C .  H .  nod  Rcche r .  H .  l :  t t 9b1 l .  l n  .Mc rhu r i s  

u t(  
_cn .us rng  U r rd \  r n  Ausu : r l i a  .  iEd .  S .  J .  J .  |  .  D rv i e \ )  pp

55 63. (R.A.O.lL: Melbourne.)
P1ke. U. H. and Rechcr. H. l .  ( lu8r) frxa 88: r l- : t2_
Pyke .  C .  H . .  R rLhc r .  H .  F .  r r r L l  O  Conno r  p .  J .  r  l qdq ) .  Fn

89:3G-39.
R rche r .  H . t . i t q8< r  l n  B i rdso l  Luc i l l yp r  F ,  r r e r r .  and  Wuod_

rand \ '  I  co tog ! .  ( ' on re r r r r r i , , n .  M ,n rgcmenr . .  (FJ \
A l-9asJr H. F. Recher, H. Ford and- D. Saunjers)

_ 
pp. 129 135. (Surrey Beafty & Sons: Chipping Norton.)

Recher, H. F. (1989). tn,r 89:20+215.
Rccher, H. F., Thomas, D. G. and Mil ledge, D. c. (197i).

Emu 1l: 4043.
Shields, J. M. Kavanagh, R. p. and Rohan-Jones W. G.

f lq85). In Bird\ ot Fu(Jlypr t-oresr. !rnd Wuodtrnds:
Ecologv Con\er\ut ion. Managcmcnt .  (EJs A. Kea.r. H.
F .  Rechc r .  H .  Fo rd  and  D .  Saunde r . r  pp .  55  h4 .  rSu  e ,
Bearty & Sons: Chrpprng Norron.)

Shiclds, J. M. and Recher, H. F. (1984). Corctta at 2941.
Woinarski,  J. (1985). In 'Birds ofEucatypr Forests and Wood-

lands: Ecology, Conse ation, Managem€nt' .  (Eds
A. Keast, H. F. Recher, H. Ford and D. Saunders)
pp 165-175. (Surrcy Beatty & Sons: Chipping Norron.)

Wardell-Johnson, c. (1984). In 'Methods of Censusing Birds
in Austral ia' .  (Ed. S. J. J. F. Davies) pp. 25 33.
(R.A.O.U.: Melbournc.)

Wood, K. A. (1993). aanrtscape and Urban Plann.23i81+5.


