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Birds were counted along four 8-9 ha transects 50 m wide throughout 1981. Densities 
averaged 8.3-11.1 birds/ha. with numbers tending to be highest in winter and lowest 
in spring. About 50% of individuals belonged to species that are insectivorous, 35% 
were honeyeaters (eating nectar and insects) and about 13% were of graminivorous 
species. Frugivores and vertebrate-feeders were scarce. A total of 67 species were seen 
of which 40 were resident in one or more sites and 11 were breeding summer visitors. 
Numbers of several species, especially pardalotes and honeyeaters. increased in early 
autumn and declined in late winter. Home ranges of seven species were mapped and 
these more accurate estimates of density were compared with those from the transect 
censuses. On average, density was underestimated by the transect censuses by 15%, 
and by up to 50% for individual species. Estimates of density at one site were about 
50% of those made nearby in 1978 and 1979. A severe drought had probably contributed 
to this decline. 

Results are compared with those from three other locations in south-eastern Australia. 
Although they span nearly 8° of latitude the composition of the avifauna and its season­
ality are very similar in all four locations. 

INTRODUCTION 

Recently several workers have estimated the 
density of birds in eucalypt woodlands and 
forests in south-eastern Australia (Bell 1980, 
Loyn 1980. Ford and Bell 1981. Friend 1982, 
Kavanagh and Recher I 983. Recher et al. 1983a,
b, summarised in Recher 1984). We estimated 
the density of birds in eucalypl woodland near 
Armidale (.'0 JO'S., 151 40'E.) between January 

1981 and February 1982, as part of a study on 
birds in relation to eucalypt dieback. We also 
compared densities of some species of birds esti­
mated from territory mapping with those from 
lransecl counts to gain an idea of the accuracy 
of the latter. Shields and Recher ( 1984) and 
Bell and Ferrier ( 1985) have recently done the 
same. 
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STUDY SITES 

Eastwood State Forest (10 km SE of Armi­
dale) was chosen as the major study area. It is 
one of the few areas within 20 km of Armidale 
that carries a reasonable area ( I 00 ha) of natural 
woodland, similar to that covering the Northern 
Tahlelands at the time of European settlement. 
Some trees had heen cut down before and in the 
early stages of the study, but tree-felling had 
\'irtually ceased in 1981. There was dense re­
growth of eucalypts in a few places, perhaps 
where most trees had been removed previously. 
The forest was lightly grazed by cattle, horses, 
\Vallaroos Macropus robustus, Swamp Wallabies 
W a!fahia hicnlor and Hares Lepus capensis. 

Two sites at Eastwood were chosen, 200 m 
apart, for censusing birds. Site I was 8 ha, site 
2 was 9 ha. Sitt: I overlaps with Site I described 
in Ford and Bell ( 1981). We censused birds at 
two other sites (both 9 ha); Hillgrove Creek 
State Forest ( 12 km E of Armidale) and the 
campus of the University of New England (4 km 
\V of Armidale). Hillgrove (site J) has wood­
laml similar to that at Eastwood, but it was 
perhaps more heavily grazed and it has less 
underslorey. Trees had been felled extensively 
at the University of New England (site 4) and 
many of those remaining arc dead. The ground 
is rockier there than at the other sites and the 
grass is denser. This site has not been grazed 
for al least 15 years except by the occasional 
macropod. and now suffers little disturbance. 
Site 4 overlaps with site 2 in Ford and Bell 
( 1981). 

The density of trees and mistletoes at each site 
was estimakd hy counting them in twenty 10 m 
x 10 m quadrats placed at 50 m intervals along 
four lines 75 111 apart. Shrubs were counted in 
twenty 5 m x 5 111 quadrats at the same sites. 
An estimate of density of plant cover at 0-1 m, 
1-5 m and > 5 m was made in I m� in each of
these quadrats. Site 4 has far fewer trees than 
the other three sites. which have similar tree 
densities (Table I). Shruhs. mostly sapling 
eucalypts, were most dense at site 1, and at 
similar densities in the other three sites. Site 4 
had the most ground vegetation (mostly 
grasses). Mistletoes were more common at the 
two Eastwood sites ( I and 2). 

One hundred trees were chosen randomly at 
each site and identified. The Ribbon-gum 

TABLE I 
Details of vcgdation al each sitc. 

Site 
Trees/ha 
Shrubs/ha 
Ground cover 
1-5 m cover
> 5 m con·r
M istletocs/ha

345 
400 
41% 
5% 

16% 
JS 

2 
415 
240 
52% 
1% 

J2% 
75 

J 
.165 
160 
22% 

JC}() 
24% 
JO 

4 
60 

220 
83% 
5% 
7% 

10 

Fucalyf)tus viminalis clearly dominates at the 
University of New England whereas the stringy­
hark E. caliKinosa dominates the other sites 
(Table 2). £. hlakelyi (Blakcly's Red Gum), 
E. l'iminalis and E. melliodora (Yellow Box)
occur at all sites. The study was started in the
latter stages of a severe drought. Rainfall for
Armiclale is shown in Table 3. Although good
rain fell in the winter in 1981, plants barely
staried growing until September. By the end of
1981 growth of grasses, shrubs and trees was far
more prolific than it had been in the previous
two summers. when grass seeds were virtually
absent and shrub growth minimal. Although no
measurements were made of the growth of
vegetation the differences in growth rate over
diffe;·ent years prohahly affected populations of
both insects and birds. Insects were sampled on
eucalypt foliage throughout 1981 at sites I and
4 (S. Harrington. C. Donovan and M. Lowman
unpublished). On the whole insects were scarce,
with no period when they were abundant. Bell
(1985) also found foliage insects scarce in 1981
at Wollomombi (30 km E of Eastwood).

TABLE 2 
Numbers of each species or tree al each site. 100 trees 

counted. 

Site 2 3 4 
Eucalyptus ca!iJ,:iruaa 44 56 6J 
E. blakelvi :12 20 13 19 
E. viminalis 10 7 2 81 

E. melliodora 7 II 22 
E. hridi:esiana I 
Acacia filici/olia 6 5 
A. irrorata l
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TABLE 3 

Rainfall ( mm )  a t  Armidak· in 1 980 and 1981 and mean for last 50 years ( source Armidalc 
Express, 6 January, 1982) 

Jan. Feb. Mar. Apr. May June 

1980 67 72 1 8  3 11 1 31 
198 1  D 84 5 28 83 49 
Mean 112 92 66 36 44 48 

50 years 

CENSUS M ETHODS 

A wide variety of methods is available for 
estimating dcnsit:ies of terrestrial birds ( Pyke 
and Recher 1984 ) .  These include transects of 
fi xed or variable width (Bell 1980, Recher et al.

l lJX3b. Bell and Ft:rrier 1985), circu lar plots 
( Recher et al. 1983b)  and mapping of territorial 
birds Loyn 1980 ) .  Sh ields and Recher ( 1 984) 
used four methods: t ransect census, territory 
mapping. nest searches and mist-net t ing. The 
main method used in this study was the fixed 
width t ransect. 

Trees were marked with su rveyors' coloured 
tape at 50 m intervals to make ,i grid in each 
site. The censuser walked along the centre l ine 
( marked wilh wh i te tape ) .  of each 50 m square 
and n:corded onto a map al l bi rds identified 
( seen or heard ) within 25 m of th is  l ine. Censuses 
were I 600 m ( site I )  and 1 800 m (other sites) 
in length and took about one hour. When the  
area is gridded there are few problems with 
determining whether a bin.I is wi thin 25 m or not. 
Obsen·ers wal kt:d slowly, stopping at about 25 m 
intervals or when h irds were seen or heard. The 
ma jor inaccu rac ies in th i s  method are under­
cst i.mation of density c i ther because bi rds move 
away from t he  observer before being located or 
hccausc b i rds arc ove rlooked. Franzreb ( 1981) 
and Hilden ( 1981) found that by using the fixed­
width line transect they underest imated density 
bv some 50'1o. i . e .  the est imate obtained is about 
ha i r  of thc true density. Eucalypt woodland is 
more opcn  t han t he habitats in which these 
workers ccnsused and a 50 m wide strip is more 
conservative than the 1 20 m strips used by 
Recher I!/ al. ( 198Jb) and 80 111 strips used by 
Friend ( ! ()82 \ .  Bell and Ferrier ( 1985 ) found 
that transect censuses underestimated densities 
of many spccies but that those of variable width 

July Aug. Sept. Oct. Nov. Dec. Total 

20 7 5 65 1 0  I 03 516 
63 19 53  87  76 92 653 
46 5 1  52 74 83 88 792 

( Emlen's 1971 method) are more re l iable than 
fixcd-width transects. Shields and Recher (1984) 
Found that the rel iability of results of fixed-width 
transects varied greatly between species, and that 
territory mapping was unreliable for some 
Australian species. 

A better est imate of the  density of several 
species was obtained by plotting the  home 
ranges of colour-banded birds at site I .  A grid 
of 12 ha was used, which included the  8 ha grid. 
Rangcs were plot ted for the fol lowing species: 
Supe rb Fairy-wren, Speckled Warbler, Rufous  
Whistler, Eastern Yel low Robin, Crested Shrike­
t i t ,  Wh ite-throated and Brown Treccreepers 
(scientitic names in Table 4) . Densit ies calcu lat ­
e d  b y  the two methods were compared for t h e  
breeding season only ( August, 198 1 - February, 
1 982), when home ranges varied less than when 
t he b irds were not breeding. 

Censuses were carried out twice each month 
from January, 1981 t o  January, 1 982, at sites 
I and 2 ,  and from February, 1981 to February. 
1 982, at site 4 and once a month from March ,  
1981 t o  February, 1 982, at site 3 .  SN censused 
up to J u ly, 1981 and LB from August, 198 1 ,  
onwards. Al l three authors noted locat ions of 
colour-banded birds. 

RESULTS 

The mean densities of each species at each 
site for t he ent i re period of censusing are given 
in Table 4. The number of species at each  site 
ranged from 41 to 48. The bird communities 
were similar at the two Eastwood sites ( I and 
2), which differed from those at H i llgrove 
Creek State Forest ( site J) and the University 
of New England ( site 4) (Table 5). Sites 3 and 
4 differed markedly from each other. Site 4 
differcd most in its vegetation from the  ot her 
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TABLE 4 

Density ( bi rds/ha)  or each species at each site, calculated by dividing total number seen bv area of t ransect and 
number of counts. Feeding groups are those given in Ford and Bell ( 1 982) .  

Number of counts 

Pad fie Bl.1ck Duck A 11a.1· .mperci/iosa 
Maned Duck Chennnella jubata 
Australian Kestrel Fa/er, cenchroides 
Painted Button-quail Tumix varia 
Crested Pigeon Ocypl,aps /opl,otes 
Galah Cacallla rmeicapilla 
lorikect sp'? 
Crimson Rosella Plutycerc11.1· e/e,:anr 
Eastern Rosel la P. eximius 
Red-rumped Parrot PseplrotUl' lwematonotus 
Fan-tailed Cuckoo Cuculus pyrrlroplranu.1· 
Shining Bronze-Cuckoo Clrry.wcoccyx lucidus 
Tawny Frogmouth /'odar,:us strigflidel' 
Australian Owlet-Night jar A egfltheles crislatus 
Laughing Kookaburra Dacelo novae,:uineae 
Sacred K ingtishcr Halcyon sancta 
Rainbow Bee-cater Memps oma111s 
Dollarbird E11nstom11s orie11 tali.1· 
Welcome Swaliow Hirundo neoxena 
Tree Martin Cecmpi.1· ni,:ricans 
Black-faced Cuckoo-shrike Coracina novaelwl/andiae 
White-winged Triller Lala,:e rneurii 
Scarlet Robin Petmica multicolor 
Red-capped Robin P. goodenovii 
Eastern Yel low Robin Enpsaltria australi.1· 
Crested Shrike-t i t  Falcrmc11/11s frontatus 
Golden Whistler Pachycepl,a/a pectoralis 
Rufous Whistler P. mfiventris 
Grey Shrike-thrush Colluricincla harmonica 
Black-faced Monarch Monarcl,a me/anopsis 
Leaden Flycatcher Myiagra rubecula 
Re.stlcss Flycatcher M. inquieta 
Grey Fantail Rl,ipidura fuh,:innsa 
Willie Wagtai l  R. leul'oplrrys 
Rurous Songlark Cirwlnramplw.v matlwivsi 
Superb Fairy-wren Malurus cyaneus 
Speckled Warbler Sericor11i.1· sagillatu.1· 
White-throated Gcrygonc <..iery,:one olivacea 
Brown Thornhil l A <"a11rhi::.a pusilla 
Buff-rumped Thornhil l  A .  re,:ulmdeJ 
Striated Thornhi l l  A .  lineata 
Varied Sittclla Daphnetansitta chry.mptera 
White-throated Trcccreeper Climacteri.1· leucophaea 
Brown Treecrceper Climaueris picumnus 
Red Watt lebird A nrhnchaera carunculara 
N11isv Friarbird /'/,i[emon cur11ic11/atul· 
Noisv Miner Manurina me/anocepl,a/a 
Yellow -faced Honeveater Lid1enustomus clrrysops 
White-cared Honeyeater L. leucutis 
Fuscous Honevcater L. fusca 
Brow n-headed · Honeyeater Melitlireplus brevimstrfa 
Whitc-napcd Honcyeater M. lw,atus 
Eastern Spinehill A ca111lwrl,ynchus tenuiml'tris 
Scarlet Honeycatcr M yznmela sanguinolenta 
M istletoebird Dicaeum lrirundinaceum 
Spotted Pardalott: PardalotuJ puncrarus 
St riated Panlalotc /' . . l'lriaru.1· 
Si lvcreyc Zmrerops lateralis 
Diamond Firctai l Emb/ema guttara 
Olive-hacked Oriole OrioltH sagittatu.1· 

Sitt• 1 

26 

.01 

.02 

.66 

.01 

.01 
.04 
.04 
.01 

.01 
.07 
.01 
.02 
.01 
.39 
.20 
.04 
.36 
. 1 3  

.01 
.04 
. 1 5  
.09 

1 . 1 8  
.41 
.01 
.01 
. 2 1  
.06 
.30 
.65 
. 1 6 
. I O  
.06 

.01 

3 .23 
.04 
.ss 
.01 

. 1 7  

. 1 8  

.67 
.01 
.05 

Sit-;, Z 

26 

.01 

. 5 3  

.02 

.04 

.01 

.05 

. 1 2  

.03 

. 1 2  

.20 

.06 

. J O  

.25 

.01 

.04 

.0l 

. 1 5  

.25 

. J O  

.07 

.06 

.20 

.32 

. 1 2  

. 1 8 

. 1 5  

.02 

3.63 
. 1 2  
. 18 
.01 

. 1 5  

.05 

.39 
.01 
.01 
.01 

Site 3 

1 2  

.02 

.02 

.01 

.50 

.OJ 

.02 

.02 

.06 

. 1 2  

. 1 4  

.06 

.09 
. 30 
. 1 4 

.03 

.03 

.09 

.06 

. 1 6  
. 3 1  
.05 

.70 

. 1 4 

.46 

.54 

.30 

.02 

.05 

. 10 

.06 
.7 1  
. 1 9  
. 8 1  
. 10 
.02 
. 1 3  
. 33 
.98 
. 1 2  
.06 

Site 4 

24 

. I I

.01 

.01 

. 1 8  

.06 
1 . 1 5 
.22 

.08 

.01 

.01 

.03 

.20 

. 1 8  

.02 

.01 

.01 

.05 

. 1 3  

.01 

.01 

.0 1  

. 1 3 

.03 

.46 

.01 

.01 

.06 

. 10 

.01 

.20 

. 1 6  

.02 

1 . 7 1  

. 1 9  

.64 

.01 
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Table 4 continued 

Common Star l ing Sturnus vulgari.f 
White-winged Chough Cnrcorax melanorhamphos
Dusky Woodswallow A rtam1u cyanopteru,1· 
G rey Butchcrbircl Cracticu.1· torquatus
Australian Magpie (;ymnnrhina tibicen
Pied Currawong Strt•pera graculina
Aust ral ian Raven Curvus corrmoide.v 

Insect ivores 
Honevcaters 
Hcrbi"n1rcs 
Vcrtcbratc-f ceders 
Al l  Species 

sites: it ha<l frwer live trees but more dead 
t rees. Hole-nesters like the Common Starl ing ,  
parrots and pardalotes we.re m ore common there. 
R osdlas and Com mon Starlings may a lso have 
been more common there because it was sur­
rounded by open country, where they feed. Over­
all abou t half of the birds at each site were 
rrimarily insect ivorous and 25-50% were honey­
caters (Table 4) . The latter were predominantly 
Melithreptus or Lichenostomus, two genera that 
mostly eat insects. honeydew or manna rather 
than nectar (Ford and Paton 1976, 1 977. Paton 
I 980, Wykes, in press) . The only frequently used 
source of nectar was that of the m istletoe 
A myema. which flowered from February to 
Apri l .  (Foraging data have been collected for 
all srccies between 1 981 and 1985) . About 10% 
of b irds were herbivores. chiefly the se-ed-eating 
Eastern Rosella. which was particularly abun­
dant i n  site 4. The on ly native succulent  fruits 
eaten by birds were those of mistletoes, eaten 
by the Mistletoebird. and the small shrub Cheno­
podium trigonum. eaten by Speckled Warblers 
and Si lvereyes. Birds that incl ude a significan t  
amount of vertebrates in their diet were gene­
rally scarce. 

TABLE 5 

Similarity in propllrtions llf �pccies between each pair 
of sih!s ( Similarity = I - ½ � / P1 1  - P,./ , where 
P 1 1  and P,. arc the proportions of bird species i of al l  

species at sites j and k ) .  

Site I Site 2 Site 3 
Sitc 2 0.747 
Sitc J 0.630 0.509 
Site 4 0.522 0.526 0.364 

1 .63 

. 1 6  . 1 1  . 1 2 

. 1 9  . 1 2  . 1 8  
.01 

.21 . 1 7  . 1 7'  .35 

. I I  .08 .05 

.02 .01 .05 .02 

5.92 3.2 1 5 .41 4.32 

4.00 4.29 2.06 2.28 

1 . 1 2  0.77 0.95 1 . 74 

0.05 0.04 om 0,07 
1 1 .09 8 .3 1 8.45 8.41 

The densit, ies of birds in sites I to  3 fell mark­
edly between June and October (F igure I) . Part 
of the reason for this decline may have been 
the changeover from SN to LB at the end of 
J uly (LB was ini,tially less experienced than 

13 

E , H 

11978 - 23·6, 

11979 - 2 1 · 5  I 

-i..-._-_-_--:.._-_-_--:._--:._--:._-:._-:._-:._-:._-:_-:_-:_====-' N_SECT IVORES2r-------------

Figure I .  Mean estimated densities of birds of five 
Kroups from sites I fr, 3. Densities and
periods of censuse.1· are also given for 1 978 
and 1979. 
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13 U N E  

12 

11 

'(J 

9 

8 

7 
�
.J: 
--

ai 

VERT-FEEDERS 

Figun: 2 .  Estimated di:1uitie.1· of bird.1 of fo11r ,:mups 
at site 4. 

SN ) though densit ies at s i te 4 did not change 
t h rough the  winter ( Figure 2) . Honeyeaters 
showed the most marked decl ine from about 5 
b i rds per ha i n  J une to about 2 birds per ha i n  
t h e  last th ree months o f  the year. Most Whi te­
naped Honeyeaters left in late winter. The local 
breed ing  season is from A ugust to January for 
most species and breeding was general ly un­
successful  before Novembe r. 1 98 1  (H. Ford .  H .  
Bel l .  R .  Noske u npublished ) .  Hence t h e  decl ine  
from J u ne tu October can  be  partly a t t ributed 
to morta l i ty  with lack of  recru i tment .  A furt her 
reason is t h at b irds may be harder to see i n  the 
breed ing season as most flocks have broken up 
and some ind i v iduals wil l  be incubat ing or be­
having secret ive ly. The increase late in Janua ry, 
1 982. in  site 4 is  most ly  through an influx (or 

100 a) 

80 

60 

,,><· ---x 
'If'  \ St P  

/ .""- \ X , 
......_ \,• ,' \, � 

: ·•. . )( 

autumn-winter 
visitors 

I: .f\ 0 I- •• i / •�_,-.SO
--

p '-. X-•• X.. X- - -><-· 
Z / p o..._ 

· ·x--·
0 - ' -=: 
� J F M A M J J A S O N D  

b) 
summer visitors 

(/) 
0:: ' 
w \, 

� F \ ••. �Wh 
::::, 0 \ 
z ,,,, � �. 
....J 
<( 
1-

J 
c) 

F M A M J 

� ,s 

10 

5 

passage migrants 

M A M J  J A S O N D  

Figun: .t N 11mbt·r.1· of (a) Striati:tl Parda/rite ( St P) , 
Wl,ite-napetl Hrmey,•att>r ( WN ) ,  Spotted 
Pardalote ( Sp P) . < b l  R 11/n11.1· Wlri.fller 
( R  Wlr J .  Noisy Friarbird ( NF ) .  Sacred 
Kin,:fi.l'lrer ( SK ) ,  ( c )  Grt>y Fantail ( GF )  
l'e/low-faced Hom•y,·ater ( }'F ) i11 eaclr 
numt/r. A If sites c11mhined. 

successful  breed ing ) of starl ings and Eastern 
Rose l las. 

Scveral species showed marked seasonal 
changes in abundance. The cuckoos. Sacred 
K ingfisher. R u fous Whistler. R u fous  Songlark, 
W h ite-winged Tri l l er. Leaden Flycatcher a n d  
White-th roated Gerygone arc su m mer visi tors 
though only the w h ist ler is common.  The N oisy 
Friarbird. Red Watt lebird and Black-faced 
Cuckoo-Shrike also trnded to be least com mon 
in winter  ( Figure J ) .  W hitc-napcd Honeyeaters, 
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/ 

Figure 4. f-111me-ra11ges of ( a l  Crested Slrrike-rir. C b )  
Spffkled Warhf,,r, C c )  R 11/011.s Whistler and 
( d ) Super!> f"uiry-wre11 al .sire I. Grid is in
511 m .\"({I/are.\". (_3 i11dicu1e.� pre.1·e11c·e of u
Ire/per ) .

and hot h species of pardalotcs were scarce in  
spring (ult hough all breed locally ) .  The  Yellow­
f"aced 1-loneyeater, a well-known migrant ( Hind­
wnod 1 956 ) .  appeared to be mostly a passage 
migrant as did the Grey Fantai l  (Figure 3 ) .  

The home ranges o f  seven species at  site I are 
shown on Figures 4 and 5, wi th the grid where 
t he censuses were carried ou t .  These are based 
on sight ings of colour-banded birds between 
August, 1 98 1 .  and February. 1 982. Densities 
were calculated for each srccics by adding the 
proport ions of cach home range that  fal ls  within 
the 8 ha grid and the number of birds occupying 
this range. W hen young had fledged they were 
added to thc number in the home range. For 
instance for group I ( top right corner) of 
Superh Fai ry-wrens there were three birds (2 d' o ,  
I 9 )  from August to December C'i month s) and 
sewn hi rds ( 4 young reared)  in January and 
February l2 months). Si xty percent of th is home­
range was deemed to fall with in the  8 ha grid, 

A 

3 

Figure 5. /-lome-range.1· nf ( a )  Brown Treecreeper, (b )  
Wlrite-r/m,ated Treecreeper a11d (c )  Eastern 
)'e/lmv R11bi11 al .1'ire I. Grid fa in 50 m 
sq11ares. 

thus there was an a\'erage of ( 3  x 5/7 )  + (7 x 
2/7)  x . 60 = 2 .48 birds from this group. Other 
wren groups add 1 .83 .  1 .03, 1 . 37, 1 .66 birds, total-

TABLE 6 

Estimates of density ( bi rds/ha ) for seven species at 
Eastwood I comparing two methods: t ransect data from 
August to February inclusivi:; and plotting home-ranges. 

Transect 
Transect Home- X 100/ 

Range home-range 

Crested Shrike-tit . 1 2  . 1 5  80% 
Speckled Warbler .5 1 . 77 66% 
Rufous Whistler .54 . 88 6 1 %  
Superb Fairy-wren 1 . 34 1 .05 1 28% 
Brown Trcccreeper 
White-throated 

.23 .32 72% 

Trcecreeper . 60 .54 1 1 1 % 
Eastern Yel low Robin .4 1  .78 53% 

ALL SPECI ES J.75 4.49 85% 
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ilng 8 .. n birds in 8 ha or 1.05 birds/ha. Similar 
calculat ions wen;: made for the  other species. 

Densities were also calculated for each species 
l'rom the transect data for the same period. The 
results arc compared in Table 6. The densi ty 
from plot t ing home-ranges is assumed to  be more 
accurate although a degn.:e of subjectiveness is  
invol ved in Jrawing boun<laries of home-ranges, 
especially when these fall partly outside the grid. 
Also transien t  birds were not counted, so i f  any­
thing the densi ty est imates from mapping are 
st ill underest imates. Bearing  these sources of 
error in m ind .  transect censuses appear to be 
accurate for some species - Superb Fairy-wren 
and Wh i te-throated Treecreeper. but to under­
estimate densit ies hy up to 50'1'<J for others, e .g. 
Eastern Ye l low Robin. 

The degree of accuracy accord� wi th  the cons­
picuousness of the species. Fairy-wrens are 
ground-dwelling and often call and Treecreepcrs 
call frequently and are easily seen.  Eastern 
Yellow Robins on the other hand an: often in­
conspicuous and although male Rufous Whistlers 
are noisy and obv ious in the breeding season ,  
females are harder to locate. I f  the species whose 
home ranges were plotted in site I are represen­
tative of all species ,  t h is would give a density of 
about 14 birds per ha ( instead of c. 11) for this 
site. 

DISCUSSION 

The average density at sites I to 3 was esti­
mated to be 9. 3 birds/ha, compared with 23.6 
and 2 1 . 5 bi rds/ ha  in 1 978 and 1979 respectively 
at sites overlapping with si te I (Ford and Bell 
1 982 ) .  These earlier censuses we re carried out 
over only part of the year: June to September, 
1 978 and August to  December, 1979. J n  1981 
t hese periods had slightly h igher and sligh t ly 
lower densities respect ively t han the  average for 
the whok year. One reason for th is decline is 
the drought .  1 980 was very dry and few young 
birds fledged. There may also have been declines 
th rough emigration and mortality during  the 
1981 winter. There was virtually no grass or herb 
seed set in  1 980 and t h is i s  reflected by a decline 
in Diamond Fin:tails (Tahk 7) . Several insecti­
vorous birds seem to have declined during the  
drought.  especially the thornbills. Apparen t  
declines of  several species, the pardalotes and 
White-naped Honeyeatcr, are partly because 
t hese species an: most abundan t in winter when 

TABLE 7 
Estimates of density ( birds/ha ) of several species at 

Site I in 1 978. 1979 and 1 981. 

Species that apparently declined during 
1978 1979 

Golden Whistler .43 . 79 
Duff-rumped Thornhi l l  1.54 .92 
Striated Thornhill 1.58 .25 
Urown-headed Honcwater .65 .38 
Silvereve 

• 
. 36 .88 

Diamond Firetail 1.18 .25 

drought. 
1981 

.04 

.2 1  

.06 

.04 

.01 

.05 

Species apparl·ntly not affected by drought. 

Eastern Yellow Robin 
Superb Fairy-wn:n 
Speck led Warbkr 
Varicd Sittella 
Fuscous Honcycater 

1978 1979 198 1 
.68 

1.03 
.49 
.20 

., .01 

.67 
1.41 
.54 
.20 

5.46 

.39 
1. 1 8

.41

.30
3.23 

the  1 978 census was carried out . On the other 
hand several insectivores have maintained 
reasonably constan t numbers over the three years 
( Table 7 ) .  

A s i te part ly overlapping wi th  site 4 was 
censused in I 979. Density in  t hat year was esti­
mated at 10.5 birds/ha, not much more t han the  
8 .4/  ha est imaled in  1981, though the lat ter  i s  
inflated by  an increase in  starl ings and Eastern 
Rose:llas in summer l lJ8 l-1982. The vegetat ion at 
site 4 is less dense than at other sites and has 
suffered from moderate eucalypt dieback. J n  
1 979 i t  had about half t h e  tknsity of birds of 
site I. whereas i n  1981 density at si te 4 was 75% 
of that at site I. There had been recovery of 
the trees over the previous few years. Possibly 
the main reason why c.h:nsity has not decl ined 
as much in site 4 is that the common species 
there ; Eastern Rosella, Superb Fairy-wren ,  
Fuscous Honeyeater and stading may have been 
l ess affected by the drought .

Most other places in  south-eastern Australia
where bird density h as been estimated are i n
sclerophyll forest rather than woodland .  Bell's
( 1 980) site near Canberra and Shields and
Recher·s ( 1984) sites near Bombala are most
s imi lar to the Armidale sites and t hese observe rs
used similar methods. Densit ies of ground vegeta-
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tion of I0-47<1n. of shrubs 2-4% and trees 27-50% 
at Canberra compareu with 22-52%. 1-5%, and 
l 6-J2{1n in our sites I to J .  Comparable figures
were not given by Shields and Recher ( 1984) ,
but thei r two sites \Ven: woodland or open forest,
mostly with l it tk undcrstorcy. Bel l estimated
that there were 4. 7 b i rds/ha in forest and 6.05/
ha in  regrowth a long a power line. Shields and
Rcd1cr's transect censuses averaged 17.5-25 birds
per ha. closer to our 1 978 and 1979 figures for
East wood. Many species were found in all three
a n:as a lthough their abundances were often
d ifferent. 

Loyn ( 11)80) mapped territories in eucalypt 
for..:st in ..:astern Victoria. He found from 7.8 to 
18. 1 territori..: s  per ha i n  mature forest and 0.6
to 8 . 5  terri tori..:s p..:r ha in regrowth areas.
Assuming a minimum of two birds per territory,
densi ties in the former are thus considerably
above those near Canberra and Armidale  (in
1981) .  Sh ields and Recher ( 1984) calculated
density of territories for individual species rather
than for the whole community: these wi l l  be
d iscussed later. A feature of both Bell 's and
Loyn 's  for..:st sites is the low frequency of honey­
..:aters, lJ11o and I 30'n compared with 350'0 near
Armidale. Parda lot es ( 17% Canberra) and
thornbil ls ( 25'"1o Vi ctoria ) were major groups in 
the other rlaccs.

Recher et al. ( 1983b) rightly pointed out that  
many species in south-eastern Australia are 
regular migrants. On the whole densities of birds 
arc lower in winter than in the other seasons 
near Bomhala and to a less marked extent at 
Canberra ( Bell 1980 ) .  In contrast nea r Armidale 
numbers in winter tend to be higher than those 
in spring. Loyn ·s ( 1980) study did not cover a 
whole  year ( on ly August to  February) though 
he does comment on the status of many species. 
Many spc.cics are breeding migrants to most or  
a l l  of the study areas. They arc virtua l ly  or 
enti-rcly absent between May and August. These 
incl ude: Sacred Kingfisher, White-winged Triller. 
Rufous Whistler. Leaden and Satin Flycatchers, 
Whi1tc-throated Gerygone, Ol ive-backeu Oriole 
and Rufous Songlark . Most or all of the cuckoos 
probably belong to this group too. Several other 
species, a l though seen during winter appear to 
be more common in spring and summer. These 
include Black-faced Cuckoo-shrike (absent  i n  
winter from Bombala ) .  Red Wattlcbird (Armi­
dale and Canberra) . Noi sy Friarbinl ( Armidale 
and Canberra ) .  Dusky Woodswal low (all areas 
hut absent from winter in southern ones). 

A few species differ in status between the four 
areas (Table 8). Overall there is a tendency for 
� •. atus to change from summer to winter visitor 

TABLE 8 

Ci <1 l 1.k11 Whist ler 

Grey Fantai l  

Yel low -r an·d 
Hom·yeater 
White-naped 
Honcycatcr 
Spotted Panla lute 

Striated Parda lute 
Si lverl'Yl' 

A lt i t udl· 

Status nf various species at each of four sites. 

Armi<lale 30 ° J0•S 
This study 

C'hidly winter visitor 

Autumn peak 

Chidly winlt'r visitor 

Chiefly " inter visitor 

Scarce in spring 

Scarce in spring 
Chiefly winter visitor 

I 000 m 

Canberra 35 ° 30'S 
lk l l  1 980

Bombala 37 °S Gippsland 38
°
S

Rel·her el al. 198Jb Loyn 1 980 

W inter visitor Non-breeding 
visitor 

Chiefly summer Summer visitor 
visitor 
Autum n  and spring Summa visitor 
peaks 

Spring peak Summer visitor 

Chiefly autumn and Summer visitor 
winter 
Complex Summer visi tor 
Passagl' m igrant Summer visitor 

650 m 850 m 

Chiefly sum mer visitor 

Chidly summer visitor 

Chiefly summer visitor 

Concent rate in winter 

Chiefly sum mer visitor 
Chiefly summer visitor 

200-400 m 
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as one goes north .  e .g .  in Golden Whistler, 
Yel low-faced Honeyeater and Striated Pardalote. 
Regular patterns are compl icated by d i fferences 
in a l t i tude and the f requent  presence of two or 
more populations. For instance. near Armidale 
a few Si lvereyes breed. but many more pale­
flanked ( main land? ) birds arrive in au tumn as 
do many da rk-flan ked ( Tasman'ian?) birds. 

Perhaps only the Whi te-browed Woodswallow 
A rtamus superciliosus can be regarded as a 
nomadic visitor .  I t  was com mon i n  Armidale i n  
spring 1 980 and spring 1 982 wi th many breed­
ing, but v i rtual ly absen t  in 1 98 1  and 1 983. I t 
was a lso abundant at Bomba la i n  1 980 ( Recher 
and Schu lz 1 983 ) ,  though not recorded previous­
ly, and reached Nadgee, far sou th  coast of 
NSW. in I 1)8 1 ( Recher. pers. com m . ) .  

Several species for which we plotted home­
ranges were also censused by two or more 
methods hy Bel l  and Ferrier ( 1 985) or Snields 
and Recher ( I 984 ) ,  though the ir  methods differ­
ed f rom ours. Shie lds and Recher a lso suggested 
the best census methods for each of their species. 
Eastern Yel low Robins wen: under-est imated by 
Sh ields and Recher and by us f rom t ransects. 
Plott ing of te rritories or home-ranges is probably 
t he best met hod for t h is species, though com­
munal breed ing, wh ich we did not observe, may 
com pl icate matters. Un like  us Shields and Recher 
( 1 984) round female Ru fous W histlers conspi­
cuous on transect censuses, poss ibly because t hey 
covered the ir  t rans(cts more slowly than we 
did. 

Fai ry-wrens and Wh i te-throated Treecn:epers 
were easy to locate at both si, tes, and Bel l  and 
Ferrier ( 1 985 ) round that the i r  t ransect counts 
of t reecreepers were re l iable. Speckled Warblers 
sing wel l .  so the i r  terri tories can easi ly be 
mapped. but the i r  complex soc ial organ ization 
( Be l l  1 984) means that mapping should be com­
bined with colour-handing if  absol ute dcns· i t ies 
a re requ ired. Shri ke-t its a re probably reliably 
counted on transects. i ndeed mapping may be 
unrel iable as they have large territories and may
breed communal ly  ( Howe and Noske 1 980) .  We 
considercd mapping.  colour-banding and nest­
searches for our  common honeyeatcr, the Fus­
cous. hut  experienced the  same d ifficult ies that 
Sh ields and Recher u id with the  Wh i te-naped 
Honcyeater ( h igh density, complex social be­
haviL'U r ) .  Transect censuses are probably the 

best way to count honeyeaters, un less a lot of 
t ime is committed to banding and nest-search­
ing. Final ly it should be pointed out that  t ransect 
censusing is v i rtual ly the only method that  can 
be used in the non-breed ing season .  

Bell and  Ferrier ( 1 985 )  compared the  densit ies 
from mapped ranges of colour-handed birds with 
estimates from t ransects. They also found that 
t ransect censuses underest imate density but that 
those of variable width ( Emlen's ( 1 97 1 ) method ) 
are more reliable than fixed-width transects. 
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