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Summary 

Bushland fragments have pot~nt ia l for the cons~rvation nf native bird sp~eics dive rsity in 
suburban Austral ia, wh~re exotic birds are part icu larly successful. We surv.:ycd the birds in 
15 bushland fragme nts 1.3 to 12..+ ha in area in su burban M~lbourne. Victoria. d uring thc 
1999- 2000 breed ing season to dete rmine whethe r the fragments were dominat.:d by nat iv.: o r 
exotic birds. Bird species richness and size nf the fragm~nt w.:rc! positive ly corrdatccl. Ninety 
per ce nt of the species recorded were native and sy·;, of the sightings were also of nat ive birds. 
wh ich num e rically dom inated a ll fragmen ts and wer~ ma inly typica l fo rest or opcn-wnodland 
b irds. A h igh inc idence o f native , trec-hollow-n~s ti ng sp~c ies sugg~s t ~d that nld. hol low­
bearing t rees m ight sti ll be com mon in thc fragm<!nts o r ncarby. However. a ll fragm.:ms 
contained at least one exotic bi rd species. and three such species we re com mon and widely 
dis tribute d amon~ the fragments. The widespread Red Waulcbird Amlrodwem mtwtculaw. 
Common Blackbird Tun/us 111emla. Spotted Turtle-Dove Streptopelia chiueusis and Brown 
Thornhill Acauthi::.a pusilla were particu larly respo nsib le for s imi la rities amo ng th e avia n 
com mun it ies of the su it e of fragme nts. We conclude that fragme nts of native bushland in 
eastern suburban Mc lbournt:: have some consc!Vation potential for native birds. although this 
is circu mscribed by the fact that the nativ.: species which were most abundant in the fragm.:nts 
are also com mon in residential areas. 

Introd uction 

Eighty per cent o f the human population of t he world"s industria lised coun tries 
lives in cit ies, but urban ecosystems have rece ived substantial a tte ntio n from 
ecologis ts a nd conse rvatio n bio logis ts o n ly rece ntly (Uhl 1998) . Significan t 
resea rch on the bi rd commun ities of Austra lian cities began o nly about 20 yea rs 
ago. T his research has shown that these communities generally have a lower 
species richness, a highe r total bird abundance and a greater proport ion of exotic 
birds than avian communities in rural na tive bushland (Sewell & Catte ra ll 1998). 
One reason for the re lat ive pauc ity of na tive bi rds in suburbia is thought to be the 
relatively sma ll proportion o f native vegetation (G reen 1984). However, most 
A ustra lian cities have preserved in t he ir parks and resc tves some remnants of the 
o riginal , native bushland tha t dominated the s ite pre-urbanisa tion and some a lso 
have na tive bushland of mo re recent origin created through habitat restorat ion. 
These fragme nts and remnants could potentia lly play a key role in conserving 
native bi rd species dive rsity in the urban e nvi ronme nt, provided tha t they arc not 
s imply dominated by exotic birds in t he way tha t much of suburbia tha t is 
dom inated by high-density ho using has bee n, particula rly in our temperate-zone 
cities. The value of presetv ing this d iversity stems from its importan t role in 
urban ecosystems, its aesthe tic appeal to ci ty-dwelle rs and its possible economic 
value (Barbier et a/. 1994, Fc rnandez-Juricic & Jokima ki 200 I). 
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This study quantitat ively documents the bird communities in a suite of vl:l ri l:lblc 
bushland fragments in eastern suburban Melbourne, V ictoria, during one breeding 
season. The aim was to determine whether the fragments provided significant 
habi tl:l t for nati ve birds in the urban environment. An obvious l imitation of this 
investigation is its short duration: bird species richness would undoubtedly have 
been higher in many fragments if surveying had been extended (Slater 1995, 
Mac Nally 1996). H()wcver, with respect to the main qu estion addressed in this 
study, namely the extent to which the fragments provide habitat for native birds, 
the trend in the data is so strong that temporally more extended sampling would 
have been unlikely to change it signi ficantly. 

Method 

Studv sites 

We studied 15 bu~hland (as defined by Sewell & Callera ll 199S) fragments in the t::a~tern 
suburbs of Melbou rne cn•-l5'S. 1-l-l0 5t!'E). Th..: ~elect ion del iberately incorporated variabil ity 
in c haracteris tics such ;1s a n;:a. degree o f isola tio n fro m othe r bushla nd. degree o f d iss imilarity 
be tween the fragme nt and its su rround ing matrix. a nd vegetatio n. Except fo r fragme nt area. no 
s t ati~tical analysis of th..: influence of thes..: variables on param..:tcrs of avian comm un ity 
composition such as sp..:cies richm:~~ was mack. because the sample size of fragments required 
to do so adequately was proh ibit ive. 

Fragmen t area wa~ measured from ae ria l pho togr<i phs wit h the software prngra m 7ilblet ll 
(produced by Monash University) and a WACOM 1212R Dig it is..:r. Degree of isolat ion from 
other bushland was defin..:d in terms of the p..:rcentag..: of bush lan d ( i.e. a ll areas >I ha 
composed of trees a nd/or ' hrubs) with in a circk of I km rad ius a rou nd the fragment a nd was 
measured by the same techniq ue a~ that used fo r area. The degree o f d issimil arity between the 
vegetat ion in a fragmen t and in its surrou nding ma trix. the Dissimilarit>' Index, was determ ined 
from measurements of percentage vegetation cover (by the method ot Ken t & Coker 1992) in 
the fragment and in a 200m band around it. Vegeta tion st ruct ural a nd floristic attribu tes were 
measured in 20 m~ quadrats situated adjacent to established pa ths a nd a t ra ndom intervals 
<tio ng them. T he num ber of p lo ts was pro pun iunal to the a rea o f the: fragment. with o ne plot 
being analysed per 3 ha of bushland. T he measures taken were: ca tegorica l visual est ima tes o f 
percentage cover(:!: 10"( ) in the various horizontal vegetation laye rs (herb 0-1 m. shrub 1.1-
3 111, ' ub-canupy 3. 1-6 m and canopy >6 111). the identity o f plan t species providing a t ic<JSt 
20''? o f the cover in eac h layer. a nd tree dc n;,ity. 

Bird swreys 

T he fixed-widt h s tri p tra nsect method (Bi bby c1 a/. 2000) was used to estimate the bird 
populat io ns. La rger fragme nts must be searched fo r longer to detect most o f the species. so we 
surveyed fragments in proportion to their a rea by esta blishing one 60 m x 20 111 transect per ha 
of fragmen t. A known drawback of this is exaggeratio n of the rela tive occu rrence of ra re species 
in large r fragme nts (Mac Na lly & Ho rrocks 2002). The number of t ra nsects per fragment 
ranged from o ne to 20 and a ll fo llowed estab lished foo tpaths. It took <Jbo ut 5 minutes to wa lk 
eacl1 transect and record all b irds visible. excl uding those flyi ng hig h over it. To increase 
independence of the observat ions. t ra nsects with in a fragme nt were at least 35 m apart. Each 
fragment was su rveyed scve n t imcs from Octubcr 1999 to J anuary 2000. Su rveys were conducted 
in the fi rst fo ur hours after sunrise in fine. dry condit io ns. O n average. su rveys in a fragme nt 
were I I days apart. 

From the 'urvey data. we calculated sp..:cics rich nes~ (the nu mb..: r o f spc:cies recorded in a 
fragme nt during the en tire study) and estimated the mcan density (individuals per ha) of each 
spcc i..:s a nd all species combined fo r e ac h fr;1gment. Sa turat io n curves ( i. e. plo ts o f sp..:cies 
rich ness as a function of the number of su rveys co nducted) were calcu la ted to ascertai n 
whether the su rveying aclequat..:ly estimated species richncss: they mostly began to reach an 
asymptote (plateau) tow<Jrds the end of the study period. suggesting that sampl ing was adequate. 
A Na tive Bird Ra rity lmk x (N R I) was ca lc ulated fo r each fragment. Each native bird species 
was given a ra rity score ( RS) . whic h was the inverse of the num b..:r of fragme nts in wh ich it 
occurred and could therefore range.: from 0.067 (present in a ll fragments) to I (present in o nly 
one fragment). T he N R I for each fragment was then calcu lated as the sum of all RS values 
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d ivided by nat ivt:: bird species richness. A species was regarded as being ·dominant· in a fragment 
if it contri buted murc than 57r of the total bird sightings during the s tudy and ·rare' if it 
co ntributed less than .l'.k> (Huhta lo & Jarvinen 1977). Each species was a lso categuris..:d 
according to the type o f nest it typ ically uses. based o n Bcru ldscn ( 1980) and Pizzey & Knight 
(2000): cup or platform nest built in vegetation. do med nest in veget ation. tree-hul\mv. and 
bu rrow. For convenie nce. bird species arc referre d to in the text by their com mon names: 
scie nt ific names arc given in T.tblc 2. 

Data analysis 

Statistical amtlyst::s were perfonm:d wit h the software programs Systat 9.0 and Pri111cr (Carr 
.1994). A ch i-squart:: goodness-of-fit test was used w determ ine wh..:th..:r the 15 fragments 
differed in b ird species richness. Varia tion among the fragments in the est imated mean d..:nsity 
of a ll birds was examined wit h a single-factor analysis of variance (/\ OVA) based o n the 
dt::nsity scores obtained in each census. We used randomisation tests based o n chi-square 
analysis of frequencies (Manly 199 1) to determine wh..:t her the fragments varied significantly 
in the percentages o f species and individuals that were tWtive and the percen tages of species and 
individuals tha t used the four different types of nest. No n-me tric mu lti-d imensional sca li ng 
( MDS) (Clarke 1993) was e mp loyed to examine graphically wheth.:r particu lar suhs..:ts of 
fragme nts sha red a dist inct avian commu nity structure in terms o f the bird species pn.:sent and 
the ir densities. The S IM PER procedure (percen tage simila ri ty) (Carr 199-1) was used to 
determ ine the species that cont ribu ted most to the observed similaritie' among fragment bird 
commun ities. - -

Results 

Variation itl fragment characteristics 

The fragments varied 17-fold in area (range 1.3-22.4 ha) and 2.7-fold in the 
Dissimilari ty Index (range 12-3 1 ). whereas the degree of isolation ranged from 
0 (highly isolated) to 16% (moderately isolated) (Table 1). The mean percentage 
cover in the fo ur horizontal vegetation layers was herb 57C)( (range 10- I OO~'c). 
shrub 24% (5-50%), sub-canopy 21 % (5-60%) and canopy ~1 9( (0-60% ). Tree 
density averaged 7 trees per 20 m1 (range 0- 13). In terms of thei r contributions 
to total percentage cover, eight diffe rent plant species collectively dominated the 
herb layers of the suite of fragments (Th atch Saw-sedge Gahnia radula. Austral 
Bracken Pteridium esculentum, Panic Ve ldt-grass Ehrharta erecta, Large Quaking­
grass Briza maxima , Kangaroo Grass Themeda triandm, Common Maidenhair 
Adiantum aethiopicum, Sweet Verna l-grass Antho.ranthun1 odoratum and Spiny­
headed Mat-Rush Lomandm longifo!ia), five species dominated the shrub layers 
(Hedge Wattle Acacia paradoxa. Swamp Paperbark Melaleuca ericifolia. Sweet 
Bursaria Bw:mria spinosa, Button EverlastingJ-/elic/II)'Sl/171 sco1pioides and Woolly 
Tea-tree Leptospermum lanigerum ), two dom inated the sub-ca nopies (Black 
Wattle Acacia meamsii and Blackwood A. melanmylon) and rive eucalypt species 
(Mea ly Stringybark Eucalyptus cephalocwpa, Messmate Stringybark £. obliqua. 
Red Stringybark E. macrorhync/w, Snow Gum£. pauciflora and Manna Gum £. 
,·imina/is p1yoriana) dominated the canopies. The salient find ing in the pre ent 
context was that the fragments were clearly heterogeneous with respect to all the 
physical and vegetation features measured. 

A1·ijauna of the ji·agments 

Collectively, Thbles I and 2 summarise key aspects of bird community structure 
in the fragments and list the bi rd species recorded and their distribution among, 
and estimated mean density in, the fragments. Fifty bird species (in 22 fami lies) 
were recorded in the fragments, 90% of which were native. There was a significa nt. 
but moderate, correlation between the number of fragments occupied by a native 
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Table 1 

Physical variables and bird community structure of the bushland fragments studied in 
Melbourne, 1999- 2000. NRI = native bi•·d rarity index, Species richness = number of 
s pecies (including exotics) recorded in a fragment during the study. See text for further 
details. Fragment locations: I Antonio P~wk, Mitcham (Melway •·eference page 49 C8), 2 
Blackburn Lake Sanctum·y, Blackburn (48 C ll ), 3 Bradshaw Park, Mordialloc (87 EIO-
ll ), 4 Braeside Park Conservation Reserve, Braeside (88 G8), 5 Bushland Reserve, Frankston 
(102 D- E9), 6 Coomoora Woodland, Keysborough (88 K6), 7 Reserve on Corio Road, 
Dingley (88 Fl), 8 Joseph St Rese•·ve, Blackburn North (47 JS), 9 Loughies Bushland 
Reserve, Ringwood orth (49 E-F3), 10 Valley Reserve, Mount Wave..tey (70 F-G2), 11 
William Morris Reserve, Wantirna (63 F7), 12 Wandinong Sanctuary, Blackburn (61 Kl) , 
13 Warrien Reserve, Croydon (36 KIO), 14 Wombolano Park, Ringwood East (50 Cll), 15 
'Yarra Valley' Bush, Ringwood North (36 E12) . 

Physicall'Oiiables of}i"agm enrs Bird community strucfllre 

Area Isolation Dissimilarity 5/Jel:ies % natil·e % natiFe Mean nati1 ·e Fmgm enr 
No. (ha) (l'f ) index(~) lie/mess ~pecies ilulil'iduals birds/lw NRI 

6.6 16 17 14 79 84 16 0.158 
2 J 9. I 3 12 3 1 90 79 62 0.3 1 
3 1. 7 () 17 9 78 68 6 0.287 
4 22.-+ 5 15 32 81\ 9 1 78 0.339 
5 5. I 5 ?~ _ .) 20 86 87 28 0.272 

6 4.8 2 16 18 72 87 26 0.208 
7 5.6 15 16 83 83 22 0.259 

8 1.3 19 5 67 86 3 0.1. 6 
9 4.0 10 2lJ 14 79 89 9 0.204 
10 5.3 22 14 8 1 71 15 0.14 
II 3. 1 I 31 10 88 95 I I 0.1 34 
12 1.8 4 30 6 57 91 12 0. 113 
13 5.1 7 19 14 85 8 1 10 0.21 3 
14 8 .2 3 l lJ 15 80 76 2 1 0.1 49 
15 6.8 () 19 12 85 8 1 20 0.15 
Mean 6.7 4 20 15 80 8 1 23 0.206 

species and its es tima ted mea n de nsi ty in the suite of fragmen ts as a whole 
(r J' = +0.429, P < O.Ol ). Thus the only native species recorded in all fragments, 
th

1e 'Red Wattle bird. had the highest overall mean de nsity (8.6 individua ls/ha) 
and the equa l th ird most widely distributed native species, the Brown Thornbill 
( I J fragme nts), had the s ixth hig hest de nsity (2.2 individua ls/ha). However, s ix 
othe r na tive species occurred in more than ha lf the fragme nts (RS 0.083-0.125), 
but had mea n de nsities rang ing from 0.2 to 1.3 individuals/ha. The 14 native 
species that were the least wide ly distributed among the fragments (RS 1) included 
four membe rs o r the o rde r Psittaci iformes (Gang-gang Cockatoo, Galah, Sulphur­
crested Cockatoo and Musk Lorikeet), and they had estimated mean densities of 
0. 1 to 5.7 individ ua ls/ha. The Noisy Miner. which is thought to strongly influe nce 
bird commun ity composition in fragmen ted rural box-ironbark habita ts in 
Victo ria (Grey et at. 1998), was recorded in 47% of fragm e nts (RS 0.143) and 
had a high ove ra ll estimated mea n density (7.9 birds/ha). However, this was 
la rgely a product of its pro lific numbers just in the Braeside Park Conservation 
Reserve remnant (Thble 2). 
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Table 2 

Occurrence and estimated mean density of bird species in the bushland fragments. F•·agment 
identities m·e as in Table I; mean density (in parentheses) is in individuals pe•· ha. Nest 
types s hown in superscript are: C cup or platform, D domed, H tree-hollow and 

B burrow. BP indicates brood parasite, '' indicates exotic species and F = fragment. 

Species Rarity score Fragment idemiry (mean density) 

11 Australian Wood Duck 
Clrenonetta jubata 

<""Pacific Black Duck 
Anas superciliosa 

lNankeen Night Heron 
Nycticorax caledonicus 

lA ustra lian White Ibis 
Tlrreskiom is m olucca 

cspottcd Turt le-Dove* 
Streptope/ia clrinensis 

l'Common Bronzewing 
?haps clwlcoptera 

cc rcsted Pigeon 
Ocyplraps lop/rates 

11 Gang-gang Cockatoo 
Cal/oceplwlon fimbriarwn 

HGalah Cacama JVseicapilla 
11Sulphur-crestecl Cockatoo 

Cacat11a galerita 

0.333 

0.5 

0.077 

0.333 

0.5 

" Rainbow Lorikeet 0.1 11 
Triclroglossus /raemarodus 

HMusk lorikect 
Glossopsitta concinna 

''Crimson Rosella 0.2 
Platycercus e!egans 

"Eastern Rosella 0.091 
Plarycercus eximius 

nPPa llid Cuckoo 
Cuc/1/us pallidus 

lll'fan-ta iled Cuckoo 
Cacontatttisflabelliformis 

'Tawny Frogmouth 
Podargus srrigoides 

" Laughi ng Kookaburra 
Dacelo novaeguineae 

11 Sacred Kingfisher 
Todiramplllls sa news 

0 Superb Fai1y-wren 
Malurus cyaneus 

uspotted Pardalote 
Pardalotus puncta/Lis 

DWhite-browcd Scrubwren 
Sericomis ji'Oillalis 

0.25 

0. 167 

0.5 

0.167 

0.2 

0.125 

F2 (0.7); F4 (0.4): FJ5 (0.4) 

F2 (0.3); F4 (0.6) 

F4 (0.3) 

F4 (0.4) 

Fl (I. I); F2 (5.7); F3 ( 1.9): F4 (3): F5 ( 1.7): 
F6 (2): FS (0.3): F9 (1.3): F I1 (0.1): F12 (1): 
FJ3 (2.7); F14 (1.6): F l5 (3.3) 

F J (0.4 ): F4 (0. I); F 14 (0. J) 

F4 (0.1); F7 (0.1 ) 

FI 3 (0.1) 

F2 (0.1) 

F4 (0. 7) 

F1 (0.4): F2 (0.9): F4 (0.9); F5 (0.7); F9 (3.3): 
Fl l (0.4); FJ2 (4.9); F I3 (0.3): F14 (0.3) 

F6 ( I) 

F2 (0.3); FI I (0.3); Fl3 (0.7); Fl4 (0.4): 
Fl 5 (0.3) 

F l (I); F2 (2): F4 (2. 7); F5 (0.9): F6 ( I): 
F9 (0.3): F lO (0.4); FJ I (0.6); Fl3 (0.3): 
F l4 (0.3): F l5 (0.4) 

F2 (0.1) 

F4 (0.1) 

F l (0.1); FS (0.4): F ll (0.9): F15 (0.3) 

F2 (0.6 ): F3 (0.1 ); F4 (0. 1 ): F5 (0.6): 
Fl O (0. 1); Fl 5 (0.1) 

F2 (0.3); F4 (0.1 ) 

F2 (Q.9); F4 (10.3): F5 (OA): F6 (0.6); 
F7 (;,.4): F lO (0.6) 

F2 (0.4); F3 (0.4): F4 (0.1 ): F5 (0.3); 
F lO (0.6) 

F2 (2.3): F3 (0.4): F4 (0.7): F6 (1.7); F7 (2. 1): 
F lO (0.4); F13 (0.1): F14 (0.1 ): F15 (0.7) 
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Table 2 continued 

Species Rarify score Fmgmenl idelllily (mean densily) 

" Brown Thornbil l 0 .09 1 
Acanlhi::a pusilla 

DYellow Thorn bill 
rlca111hi::a nat/ll 

cRed Wattlebird 0.067 
Alllhoc//(/em caruncula/a 

cLittle Wa trl eb ird 0.083 
Alllhochaem clursop£em 

' N oisy Mincr 0.143 
Manorina melanocephala 

' White-eared Honeycater 
LichenO.I'Iomus leu col is 

cwhite-plumed Honeyeater 0.2 
LicftetiOSIU/1/IIS petlicil/a/US 

'Whitc-napcd Honeyeatc r 0.333 
J\lfefilflrCpiiiS hllllllliS 

' New Holland Honeycater 
PhylidOtl)'l'is nol·aehollatuliae 

cEastern Spinebil l 0.25 
Acatllhorh.'·tlchus /etlllirosltis 

cr ink Robin 
Pelroica rodinogtwer 

cHooded Robin 
Melanodtyas cucullaw 

' 'Easte rn Yellow Robin 0.25 
Eopsaliria aus1mfi.1· 

co rey Shrike -thrush 0 .333 
Col/uricincfa harmonica 

cMagpie-lark 0 .167 
Crallina ( \'anoleuca 

corey Fantail 0. I 6 7 
Rhipidura .fuligitiO.m 

cw illie Wagtail 0.5 
Rhipidum /eucopht~·s 

cslack-facecl Cuckoo-shrike 0.1 25 
Comcina nomehollandiae 

CQJive-backed O riole 0.333 
Oriolus sagi!WIIIS 

cGrcyButcherbird 0. 167 
Cmclicus lorqualus 

'Australian Magpie 0. 125 
Cymnorhina libicen 

''Pied Currawong 0.5 
Slrepem grawlina 

DRcd-browccl Finch 0.333 
Neochmia lemporalis 

cs ilvcreye 
Zos1erops lwemlis 

F2 (4.9); F3 (1.4); F4 (4); F5 (1.4); F6 (0.9); 
F7 (0.6) : F9 (1.4); FlO (1.3); F13 ( 1.3); 
FJ4 (3.3): F1 5 (4) 
F3 (0.1) 

Fl (I I. I): F2 (26.7): F3 (3.1); F4 (II. I): 
F5 (8.4): F6 (7.9); F7 (3.4); Fil (3) ; F9 (1.6); 
FlO (7.7): Fll (7.7): Fl2 (4.4): F1 3 (6): 
F14 ( 15.6); F1 5 ( 11.1) 
F 1 (0. 1 ): F2 ( 1.7); F3 (0.6); F4 (0.4); FS (I); 
F6 ( 1.4): F 7 (0.6): FLO (0.6): Fll (0.3); 
Fl 3 (0.7); Fl4 (0.3): Fl5 (0.6) 
Fl (1.4); F2 (6.9): F4 (34. 1); F6 (4.4); 
F7 (-1.3) : F lO (2.3): F12 (2) 

F5 (0.6) 

F2 (-t.f); F4 (6.9): F5 (0.9): F6 (6. 1): F7 (2.9) 

F4 (I. I): F5 (5.9): F7 (0.3) 

FS (5.7) 

Fl (0.1): F2 (0.1): FlO (0. 1): F 14 (0.1) 

F2 (0.1) 

F7 (0.1) 

F4 (0.6 ): F5 (0.4 ): F7 (0.1 ); F9 (0.1) 

F4 (0.3); F5 (0.4): F9 (0.3) 

F l (0.3 ): F2 (I); F4 (0.4); F6 (0.3); F7 (0.3); 
Fl O (0.4) 
F2 (I): F4 (0.3 ): FS (0.3): F6 (0. 1 ): F9 (0. 1 ): 
F14 (0.3) 
F2 ( 1.6); F7 (0.9) 

F l (0.3); F2 (0.1); F4 (0.3); F5 (0.1): F7 (0. 1); 
F9 (0.3): F lO (0. 1): F l2 (0.3) 
F2 (0. 1): F9 (0. 1): F13 (0.1) 

F2 (0.4): F6 (1 ): F9 ( 1.3): Fll (0.9); 
F1 3 (0.6): Fl4 (0.3): F1 5 (1.3) 
F l (0.9); F2 (4.1); F4 (0. 1); F6 (0. 1): 
Fl O (0. 1): F1 3 (0. 1): Fl4 (0.1): F i:> (0.6) 

F2 (0. 1 ): F9 (0.1) 

F4 (0.7): FS (O.l); F7 (0.4) 

F2 (0.1) 
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Species 

ccommon Blackbi rd''' 
Turdus menrla 

<'Song Thrush" 
7itrdus philomelus 

11Common Starli ng''' 
Swmus ntlgaris 

11Common Myna* 
AcridUiheres lristis 

Bird Com m unilies of Urban Bushland 
Fragments 

Rarify score Fragme/11 ide/llily (mean demil)') 

27 

IL067 F l ( 1.4); F2 (3,9); F3 ( Ll ): F4 (2.7) : F5 (2.3); 
F6 ( L6): F7 (0.6): F8 (0.-+): F9 (2.7): 
F lO (0.6): F ll (0 .6): F 12 ( I.-+): F1 3 ( L6): 
F1 4 (4 .9); F15 ( 1.3) 

F6 (0.1 ) 

0 .5 F-+ (0.4): F6 (0.1) 

0. 1 Fl (0.6); F2 (7.1 ): F4 ( I A); F5 (0.3); F6 (0.3): 
FS (0.4): PJ (2.1): Fll (0.4): Fl 3 (0.3): 
F 1-+ (0.3) 

Records of a few waterbi rds mainly re flected the presence of wetlands close 
to o ne fragment (Bracside Park Conservation Reserve). Only two typically open­
country native species occurred in the fragm e nts, Austra lian Magpie (8 fragme nts) 
and Magpie -lark (6 fragme nts). but both were at low densities. Most o the r native 
species recorded are typica lly forest or ope n-woodland dwelle rs. The single record 
for the Hooded Robin is unusua l for the Melbo urne area. but the species has 
some times been recorded th is far south (Emison et a/. 1987). 

Five exotic bi rd species were recorded in the suite of fragme nts and at least 
one of these occurred in each fragme nt. RS values for exotic species ranged from 
0.067 to I. The most widespread exotic species, the Commo n Blackbird, occurred 
in all fragments a t de nsities of 0.4 to 4.9 (overa ll mean 1.8) individ uals/ha. The 
Spotted Turtle-Dove occupied 13 fragme nts a t de nsities of 0. I to 5. 7 (overall 
mean 2.0) individuals/ha and the Common Myna te n fragm ents at densities of 
0.3 to 7. 1 (ove rall mea n 1.3) individua ls/ha . The Common Starling and the Song 
Thrush were recorded in only two and one fragmen t(s), respective ly. All these 
exotic species, except the Thrush, arc com mon in res ide ntia l suburbs in eastern 
Melbourne (G reen 1984) and arc predominantly ground-fo ragers. 

In all. 2857 bi rd s ightings were recorded. 84% of which we re o f native birds. 
The re were five 'd ominant' species (>5% ofsightings) in the sui te o f fragme nts 
as a whole (Red Wattlebird, Brown Tho rnbi ll , Noisy Mine r, Common Blackbird 
a nd Spotted Turt le-Dove), three of which a re native. Sixty-six per cent of species 
in t he fragme nts we re ·ra re' ( < l % ofsightings). The two cuckoo species recorded 
a rc brood paras ites, and the Pacific Black Duck has va ri able nes ting habits 
(Bc ruldsen 1980). Twenty-nine (62% ) o f the othe r 47 species bui ld cup o r 
platform nests in vegeta tion, 12 (26% ) use tree-hollows. 5 ( I I % ) build domed 
ne ts in vegeta tion. and o ne (2% ) , the Spolled Pardalo te, is a burrow-neste r. 

Vari{{/ion in the bird communities of the .fi·agmenls 

The 15 fragments varied in bird species richness from five to 32 pccies 
(X1u~ = 54.409, P <O.OOl). Fragment a rea and bird species richness we re 
pos1dvely correlated (r 11 = 0.92 1, P <O.OO l ). The re was a lso variation among 
the fragments in the ddri~ i ty of native birds (F 1 ~.' 11 

= -D.59-L P < O.OO J), which 
ranged fro m an estima ted three to 78 inclividuhls/1la. However, the percentages 
o f species and individuals tha t were native did not di ffer sig nificantly amo ng the 
fragments (x111 ~ 1 = 7.658 and 12.08 1, respective ly, P> 0.05 in both cases). 

The percentage of nat ive species that use the four diffe re nt type of nest did 
not va ry among the fragme nts (x1

1411
= 22.409. P> 0.05), but the pe rcentage of 
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Figure I. '1\vo·dimensional non-metric multi-dimensional sca ling (MDS) plot offragments 
based on bird community com1>osition during the 1999-2000 b1·eeding season: 
Fragment numbe1·s are as listed in Table !legend. Relative dis tance apm·tofthe 
fragments 1·eflects relative similarity in the composition oftheir bird communities. 
Fragments J a nd 15 (shown a s solid c i1·cles) thus had particularly similar bird 
communities. 

native .individuals did (x~21 = 369.943, P< O.OOl). Cup-. or platform-nest;rs 
compnsed a mean of 62'1o (range 29-J 00%) of the nat1ve spec1es and 7:J% 
(range 44-100%) of the native individuals in the f ragments. Tree-hollow-nesters 
comprised an average of 21% (range 0--43%) of native species and 12% (range 
0--42%) of native individuals. Domed-nest-users comprised a mean of 15% (range 
0- 43%) of native species and 13% (range 0- 39%) of native individuals, and 
burrow-nesters comprised an average of 2% (range 0-14%) of native species and 
less than I % (range 0- 4%) of native individuals. T he N RI varied 3-fold among 
fragments, from 0. 11 3 in the Wandinong Sanctuary, which had on ly four native 
species, to 0.339 in the Braeside Conservat ion Reserve, which had 28. 

On the basis of thei r bird communities, seven of the bushland fragments 
(Wombolano Park, The Valley Rese1ve. Bushland Rese1ve, Loughies Bushland 
Reserve, Wandinong Sanctuary, A ntonio Park and ' Yarra Vall ey' Bush) formed a 
loose cluster in the non-metric MDS plot (Figure l ), i.e. they had fairly similar 
bird communities that were relatively distinct from those in the other fragments. 
Of the e seven, Antonio Park and 'Yarra Valley' Bush (Fragments I and 15. 
indica ted by sol id circles in Figure I ) were particularly similar in area, vegetation 
structure and Dissimilarity Indices and not surprisingly had ve1y similar bird 
communities. SIMPER analysis indicated that overall the species that contributed 
most to similarity among the bird communities of the fragments were the Red 
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Wattlebird, Common Blackbi rd , Spotted Turtle-Dove and Brown Thornhill, 
which variously accoun ted for 7-55% of the similarity. All four species were 
widely distributed in the suite of fragments and had high estimated mean densities. 
In contrast, the species that contributed least to similarity among fragmen t bird 
comm unities ( < l% ), the Sacred Kingfisher, Common Starl ing, Crested Pigeon. 
Silvereye and Pacific Black Duck, occurred in only one or two fragments and at 
low est imated mean densities. Although the Noisy Miner was the second mo ·t 
abund ant species in the sui te of fragments, it accounted for on ly 4% of the 
similarity among fragment bird communities because its distribution was very 
uneven. 

Discussion 

Nalive bird dominance 

Collectively, the urban bushland fragmen ts had a relatively high bird species 
richness and were strongly dom inated by native birds during this single breeding 
season. This contrasts markedly with the re latively low species richness and 
greater proportion of introduced birds typically reported for the residential suburbs 
of Austra lian towns and cities (Jones 1981, Green 1984, Mason 1985. Catterall 
el a/. 1989, Mu nyenyembe el a/. 1989, Lenz 1990). However, our findings are 
consistent wi th observations that native bird dominance is usually greater in the 
least than in the most developed residential suburbs in Australian and other 
ci ties (Jones 1981, Green 1984, Mason 1985, Blair 1996, Sewell & Catterall 
1998). Each of the fou r exotic species that arc part icularly common in eastern 
suburban Melbourne (Common Blackbird, Spotted Turtle- Dove, Common Myna 
and Common Starling) occurred in at least one of the bushland fragments studied, 
and two of them, the dove and the blackbird, were among the most abundant 
species recorded in the suite of fragments. Nonetheless, the bird communit ies of 
the fragments more closely resembled those of sclerophyll fores t and woodland 
on Melbourne's outer perimeter than those of adjacent, developed suburbs. Green 
(1980), for example, found that 89% of species in bushland on the north-eastern 
outskirts of the ci ty were nat ive, whereas only 77% were native in an adjacent 
residential area. Li ll (u npublished data) also fou nd that 96% of species in 
Sherbrooke Forest, an 821-ha wet-sclerophyll forest in the Dandenong Ranges 
on Melbourne's eastern fringe, were native. 

Studies of fragmented bushland habitats in rural Austral ia have shown that 
variables such as area, shape, isolation and vegetation characteristics infl uence 
bird community structure (Loyn 1985, 1987; Lynch & Saunders 1991: Barrett et 
a/. 1994). The extent to which these variables exert a similar influence on bird 
community structure in urban bushland fragments is less well known. The urban 
fragments inves tigated in this study varied co nsiderably in both the bi rd 
community composition and most of these physical and vegetation characteristics. 
but we did not exam ine the influence of these traits on breeding bi rd commun ity 
structure stat istically because of the limited sample size of fragments. Nonetheless, 
at least the constant proportions of native species and individual did not appear 
to be influenced by any of these factors. Some authors argue that similar ecological 
patterns and processes are evident in urban and natural environments (Fernandcz­
Juricic & Jokimaki 2001). However, the factors determining bird com munity 
composition in urban and rural native bushland fragmen ts could potentially be 
somewhat different, because the nature of the surrounding habita t and the extent 
to which fragments are linked by intervening vegetation wh ich birds can use are 
often very different in these two situations (Catterall eta/. 1991). 



30 VAl'! POLAN EN PETEL & LILL 

Nest types used by all bird ~pecies 

AUSTRALIAN 
FIELD ORNITHOLOGY 

Our investigation was conducted during a single breeding season, but we did 
not systematically establ ish the breeding status of most species. H owever, some 
species resident consistently in the larger fragments during the study period were 
definitely breeding there and others may have been. As in most other terrestria l 
bird com muniti es, except those of the central business districts of towns and 
cities, cup- and platform-nests bu ilt in vegetation were estimated to be the most 
common type of nest in the bushland fragments. The most interesting finding was 
that 12 exclusive tree-hollow-nesters were recorded in the fragments; four of the 
native tree-hollow-nesters occurred in at least one th i rd of the fragments, and the 
Rainbow Lorikeet occurred in 60% of them and at high densities. This may 
indicate that in these fragments and nearby there are still many trees of sufficient 
age to contain hollows suitable for nesting. In the fragments, these nest-sites 
would have been ava ilable to native hollow-nesters, because two of the three 
exotic hollow-nesting bird species that are common in suburban M elbourne, 
Common Starling and House Sparrow Passer domesticus, were uncommon in, or 
absent from, these bushland fragments. H owever, it is also possible that many 
individuals of some of the highly mobile, hollow-nesting species, such as the 
lorikeets, may have been using the fragments primarily for feeding. 

Conservation implications 

A sizeable suite of bushland f ragments in urban M elbourne with highly varying 
physica l and vegetation characteristics had breeding-season bird communities 
that, unlike those of highly developed suburbs, were dominated by native birds 
(see also van Polanen Petel 2000). Therefore such fragments, if appropriately 
managed, could potentially play an important role in maintaining native bird 
species diversi ty in urban M elbourne, as Grover & Slater ( 1994) argued for 
Melaleuca remnants in Brisbane. This is important, because invasive species 
constitute the second most sign ificant threat to biodiversity globally (Ewel et a/. 
1999). However, it needs to be borne in mind that the native species that were 
most common in the bushland fragments examined here are also common in 
residential suburban Melbourne, which lessens the fragments' conservation value. 

Some studies have been conducted in other countries to identify the factors 
that determine native bird community structure in urban bush land fragments 
and remnants (Gavareski 1976, Tilghman J 987, Fernandez-Juricic 2000, Crook 
eta/. 2001). However, more research of this sort is required for Australian cities 
before optimal conservation and management strategies can be devised. Amateur 
and profession al ornithologists should be encouraged to publish their bird sutvey 
data for urban bushland fragments to facilitate such analyses. 
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Stephen Debus - A Tribute 
This issue of AFO marks the completion of Stephen's twentieth year 

as editor of The Australian Bird Watcher/AFO. The first issue he edited 
was volume 10 part 6 published in June 1984 and for most of the time 
since he has handled all submitted papers. It is only in the last few 
years that the editorial team has been expanded with the addition of 
sub-editors for particular bird groups. Stephen remains co-ordinat ing 
editor and personally handles papers on predatory birds, one of his 
major ornithological interests. Anyone who has been associated with a 
publication such as ABW/AFO will appreciate what a mighty effort he 
has put in over two decades. His commitment is all the more noteworthy 
since he has, during the same period, raised a family and also completed 
MSc and PhD degrees in ornithology. On behalf of the Bird Observers 
Club of Australia and the AFO Editorial Board I thank Stephen for his 
contribution and look forward to a continuing association with him and 
the journal. 

Alan Lil l, Chair, AFO Editorial Board 
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