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INTRODUt;TION 

Co~petltion has been defined by Birch (1957) as the 

process occurri.ng "when a number of org2nisms (of the same or 

different Apecies) utilise common resources that ere in short 

supply; or, if the resources are not in short supply, competition 

occurs when the organisms seeking that resource nevertheless harm 

one or other in the process". 

Interspecific competition in birds has been studied by 

many authors including MacPrthur (1958), Cody (1968)and Williams 

(1975). Australian studies include those by Recher (1971) and 

Recher & Abbott (1970). 

One method of studying competition between two (or more) 

species i~ to measure the niche of each species and calculate the 

amount that the niches overlap. Hutchinson (1958) defined the 

species niche as a. n-dimensional hypervolnme where each resource 

used by the species constitutes a dimension. Resources include 

food, roosting sites, nesting sites and oxygen. Particular bird 

species use only a part of the range of each resource. For 

example, many type s of fooa are avaj_lsble but a species is 

limited by morphology and behaviour to certain food types. The 

niche of a species is determined by the parts of the ranges utilised 

for all n resources used by the species. The presence of another, 

competing species will cause a species to use smaller parts of 

the ran~es of one or more resources than it would when alone. 

For this reason two tynes of niche are recognised (MacArthur, 

1 g6s) : 

(1) fundamental niche which is the niche occupied by a 

species when alone. 

(2) realised niche which is the niche occupied in the 

preAence of competing species. 
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In practice one can~ot me 2Rure the usage by a species 

of all its resources and most s tudies of competition have assumed 

that the level of competition between species can be estimated 

by measur ing the amount of overlap in the usage by the species 

of the limiting r e source. A resource is limiting if an increase 

in the resource causes an increa se in the number of individuals 

of the species that the habitat supports ( Slobodkin, 1 954). 

The resource most commonly as s umed to be limiting is 

food although it frequently is not (Hutchins on, 1958). Seed, 

fruit, nectar and insect eating birds usually are food limited 

(rrurdoch, 1966; Slobodkin, Smith & Hairston, 1967). When food 

is a limiting r esource, one would expect the bird species in a 

community to be distributed over the food item range s o as to 

exert equal feeding pressure on all food items (Cody, 1968). 

More species would feed in pa.rts of the range where food items 

are abundant than parts where fooct i terns are re.re. 

The fact that the species of a community are distribut_ed 

over the food item range does not ensure the persistence of all 

the s pe ci e s. If two species are feeding on the same food items 

the more effici ent feeder will aisplace the other s pecies from 

the community. To persist in the community a species may adopt 

one of two feeding strategies (MacArthur, 1958): 

( 1) the individuals of the species may concentra.te their 

feeding in a very small part of the food item range 

where they feed most efficiently (and for which they 

pos s e sR s pecialisations) and they will displace other 

specie s which feed less efficiently on the same range 

of food items. 

(2) the individuals may feed in such a manner as to fe ed 

mainly on fo oa items that are not available to other 

species in the community. Thi s may be achieved in four 
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ways (MacArthur, 1958): 

(a) using different parts of the habitat from other 

species, 

(b) feeding at different heighte above ground, 

(c) using different food searching behaviour so as to 

come across different food items, 

(d) temporal separation from other species with the 

same food item preferences in cases where the food 

supply is renewable. 

The vegetation, climate and soil of an area determine, 

either cU.rectly or indirectly, the range of food i terns available 

to birdR. The VPgetation determines: 

(a) the habitat heterogeneity, 

(b) has a strong influence on the range of vertical heights 

available for feeding, 

(c) affects the type of food searching behaviours that are 

profi ta.ble. 

Because the vegetation of an a.rea exerts such a strong 

influence on the ways that bird species may divide up the food 

resource to lessen interspecific competition, one would expect 

areas of similar vegetation (with similar climates and soils) to 

possess bird communities which had divided up the food resource 

similarly. The two communities would contain pairs of species 

wj_th sir:iilar niches (assuming that the limiting _food ·resource is 

the primary determinant of a Rpecies' niche). These pairs would 

constitute ecological equivalents, unrelated (usually at family 

level) birr.l species from different geographic area.s that have 

~imilar diets and feeding behaviour. 

c~ay (1974) examined the bird communities of two sites 

with similar climates, vegetation and soils, one in California 

and the other in Chile. The two comm.uni ties cont2,ined a similar 
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number of species ana in almo s t all ca~es there were pairs of 

Rpecies that formed ecological equivalents. The similarity in 

structure of the two communities was impresnive and Cody suggested 

that a comparison of the Californian and Chilean bird communities 

with those of other areas in the world that have a Mediterranean 

climate anrl chaparral-like vegetation would be interesting. 

The suggestion by Cody formed the basis of the present 

study, which had two purposes: 

(1) To compare the bird communities of the Californian 

chaparral site and its south-west Australian equivalent. 

(2) To examine how a group of related bird species (all 

members of the Meliphagidae) divide up their food 

resource. 

The species were Gli_g_.:!:,Philia melanops (Tawny-crowned honeyeater), 

Phylid,9!'Wris nit9;.Q.!: (White-cheeked honeye2.ter), Ac2.~thorhynchus 

§_~erciliosus (Western Spinebill), Lichmera indistjncta (Brown 

honeyeater), Jv'Telithreptus breviros~!'_~§. (Brown-headed honeyeoter) 

and M:vzomP.la ~_i.._g_r::.§. (Black honeyea.ter). 

Specht (1969) described the chaparral as a fire-tolerant, 

broad or needle leafed, sclerophyllous vegetation occurring in 

areas of 375-750mm annual rainfall and infertile soil. Specht 

consic1ered that s2nrlplain heath and mc=illee are the southern 

Australian equivalents of chaparral. The site chosen for this 

study was an are a of sandplain heath near Alaersyde. 
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The study 8ite was a 4 hecta.re 1:-Te8 of sBndplain heath 

Rurrouno ea by wa.na oo (1~uc;..§:!Y.Et1,A,§ __ vJand o()_) and mixed 1,rnna oo-she oak 

(Ce.sv:rina p:lauca) woodland. It was locc'lted in the East Pingelly 

Wildlife Reserve. 

Within the study area ten 30m diameter sampling sites 

were chosen to represent a range of different habitats within the 

study area and marked out. All bird observations were made in 
-

these sampline sites. Information about the vegetation structure 

and species cornnosition of each sampling site was obtained from 

two 30m line transects, one running North-South and the other 

running East-West. The heiaht of each layer of vegetation was 

measured every metre. For example, if a bush were growing under 

a tree at a metre intercept, and t11.ey formed two distinct vege­

tation layers, both the height of the bush and the tree were 

recorded. These data were converted to percenta~e gro11nd cover. 

The sanmling method used was a variation on the method of Gates 

(1949), who usPd continuous sampling along the transect instead 

of regular point quadrats (metre intercepts). Continuous sampling 

is slower and less suitable for conversion of sampline data to 

diversity indices. The plant species present at each metre 

intercept were recorded and the data were converted to plant 

species frequency. 

Bach bird obRervation period in a sampling site was one 

hour lon~ and the observation periodA were spread throughout the 

day so that e ach site was sampled during four periods, early morning 

(7.00 - 9.00 a.m.), mid-morning (9.00 - 11 .30 a.m. ), afternoon 

(1 .30 - 4.00 p.m.) and late afternoon (4.00 - 5.00 p.m.). There 

1.JBS a totsl of 47 hours of observation in the sampling sites. 

During the observation pe:riods three types of quantitative 

data were collected: 



(1) t~e bird species thi t entered the sampling site. 

(2) the number of indivi~uals of each species whose feeding 

behaviour was recorded. 

(3) the length of time that e2ch infivirlual carried out 

fe Pding behaviour (50 second limit on an individual bird). 

Feedin~ time was divided into: 

(a) time spent nectar feeding . 

(b) time spent insect feeding. 

( C ) time spent feedin g in each vegetation height class. 

Some ob ~ervations were marle of the parts of the trees and bushes 

that different species used while fe eding. 

At the conclusion of the study period a day and a morning 

were snent waJ.king in the different habitats around the study area 

to see whether the bird species found in the study area also 

occurrerl in other habj_tats. These observations were combined with 

observations made while searching for a suitable study are a . 

fl bird species list for the study are a was prepared. 

Information about species' size was obtained from Serventy & 

Whittell (1 967) ana about species' feedin~ preferences from my own 

and I.J. Abbott's observations. An estimate of the relative 

abundance of the species was calculated from the number of feeding 

observations for each species in the sampling sites. 

The bird species data was compared with that of Cody . (1974) 

for the Santa Monica (C~lifornia) chaparral bird community. The 

feeding preference data for the Santa Monica bird species waa taken 

from Reilly (1968). 

In erlrlition to <lata about feedin g behaviour collected in 

the field the bill lengthR of the six honeyeater species commonly 

encour>"\;P.ren in the study area were me2::rnred. 
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Gape length was used as a meaningful measure of bill 

len2:th, and five male and five female birds of each species were 

measured except in the case of P. niger where six males and two 

females were me asured. 
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RESULTS 

.2.'.J_ Vegetation 

Over half the area of the sampling sites was either 

bare ground or covered by vegetation less than 0.5m high (Fig.1 ). 

Only two (Dryanrlra _sessili_§_, Banksia atterit!a_tg) of the twenty 

seven species present in the sampling sites grew above 2m high. 

Taken aR a whole the sampling sites were dominated by 

D. sessilis, with Casurina f!~IIl_ilis and M_elaleu.ca S£ prominent in 

the understorey vegetation (Table 1). There was considerable 

variation in the plant species composition of the different sampling 

sites however and D. sessilis was replaced by B. attenuata in some 

sites. 

During the study neriod D. sessilis was in flower and 

was being used for nectar feeding by honeyeater species. In the 

latter nart of the study Adenanthos SP began flowering and was 

also used for nectar feeding. Other plant species were flowering 

but did not appear to b~ used by the honeyeater species for nectar 

feed j_nr;. The plant species were .Acacia lasiocalyx, Ji .• lasiocarpa, 

Anigozanthos humilis, Baeckea preissiana, Boronia ca:el:_tata, 

Galytrix brachyphylla, Ca.surina humilis, Dry_andra. nooilis, 

>-Tibbert ia enervia, Hi bbertia sp, I sopogol1 forrnosus and Stirlingia 

latifolia. 

l.~~ Bird Species 

Although other species were recorded (Appendix 1) only 

the way th2t honeyeaters divide up the food resource was examined. 

Division of the food resource was achieved in several ways: 

(a) Food Preferences 

The honeyeater guild (Root, 1967) could be divided into 

two groups consisting of those species that were entirely nectiv­

orous or almost so (L. indistincta, M. brevirostris, M. nigra) 

and those species tha.t spent approximately equal time insect and 
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nectar feeding (G_. ~elanops, P. niger, A. superciliosus) (Table 2) 

(b) ~~~<i._ing height and behaviour. 

Because all species distributed their nectar feeding time 

eaually in D. sessilis and in Adenanthos sp there was no difference 

in the vertical nectar feeding height distribution of the six 

honeyeater sp~cies. Small differences existed in the feeding 

behaviour of some of the species. Most netably, M. brevirostris 

was ablP. to feed on the outermost Q~ ses_§_i~_is flowers by hanging 

from the stamens of the flower on which it was feeding upside 

down. G. melanops and P. ni~er were restricted to the central 

and upner parts of D. sessilis trees because they almost always 

fed from small br2nches. L. indistincta and A. superciliosus 

were intermediate in this respect and often . fed while perched 

on leaves, although they sometimes fed on the outermost D. sessilis 

by hovering for short periods. 

The three insect/nectar feeding species showed differences 

in their height distributions while insect feeding (Table 3). 

All three species did some insect gleaning but whereas A. su2er-

ciliosus was primarily a gleaner in shrubs and the lower parts 

of trees, P. niger and G. MelanoPs spent most of their insect 

feeding time hawking for insects (Table 4), P. niger ca.ught 

insects on short flights around tree top level (5 - 8m) whereas 

G. me1BQOP.§. caught insects hi.gh above the heath (15 - 3Om) 

Both species spent long periods perched in trees waiting for 

insects to fly past. B. attenuata was used more commonly than 

D. sesrdlis, Particularly G. m~.1_anops was seen frequently sitting 

on top of B. attenuata cones in top of the tree (Table 5) . 

(c) Horizontal distribution 

The samnling sites were not used equally by the species 

(Table 6), sugrrestin,a; that ha.bi ta.t selection was occurring. 

Further evidence of habi t2.t selection was provided by the species -
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sa.mpling site data ( 'l'able 7) which may also be interpreted as 

evidence of competition, although it j_s more likely that they 

only reflect habitat selection. With two exceptions (P. niger, 

L. indistincta) there was a significant inverse relationship 

between the number of individuals of a given species observed in 

a samnling site and the proportion of all individuals observed in 

the site that belonged to other species. If all six species 

Preferred the same habitat, one would expect the abundance of 

all six species to be high in some sampling sites and low in others. 

As the number of observations of 2 given species in a sampling 

site increased, the proportion of ell individuals observed that 

belonged to other species would remain constant. An inverse 

relationship between the number of observations of a given species 

and the proportion of all observations that were of other species 

indicBtes that the given species prefers a different habitat to 

those preferred by the other species. 

P. niger did not appear to be excercising habitat selection 

within the study area but L. jndistincta was restricted to areas 

where D._sessilis was dominant (which covered a wide range of 

habi t2ts). 

( d) Drya.ndra a~s _ _? ___ factor in h9bi tat E3_~_1,~_g~iog 

D. sessilis was an import2nt factor in determining the 

spatial distribution of the honeyeaters in the study area during 

the study period. The amount of time spent nectar feeding was 

correl2t ed vdth the amount of D. sessilis in each sampling site 

(Spearman's Rank Correlation Co-efficient for tied values, rs= 

0.705 n = 10, P<0.05) . . Although additional factors hart a role 

in habitat selection, D. sessilis abundance was the primary factor 

used by the honeyea.ter species in choosing a habitat for nectar 

feeding. 

Sites with abundr:=:nt D. sessilis supported as much insect 
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feeding activity and a greater amount of nectar feeding than 

other sites. These sites had a greater bird species diversity 

(MacArthur & MacArthur, 1961) than sites with less D. sessilis 

(FiB. 2; r = 0.906, n = 10, P < .01 ). s 

( e) Rabi tat 91-C~I'lap 

.Al though data. was collected that suggested the honeyeater 

species had different preferred habitats (Tables 6 & 7) the differ­

ences in the habit&ts could not be quantified. Differences in the 

preferred habit2ts of two groups of honeyeaters, nectar feeders 

and insect feeders, ~an be shown. Nectar feeders were found only 

wheT"e D. sessilis was present a.nd were most abundant where D. sessili,· 

was abundant. Insect/nectar feeders were more independent of the 

distribution of D. sessilis ana therefore the horizontBl, habitat 

overlap ( index I; Whittaker, 1 960) bet111een nectar ano insect/nectar 

feeders was least in sites with a low D. sessilis abundance and 

greatest in sites with a hi.tsh ]2. _ses_g_:i_lis abundance (Table 8). 

The nectar feeding species had a more restricted range in the study 

area than insect/nectar feeding species. 

(f) Bill size 

The bill lenp;th of the honeyeater species wa.s vari2..ble 

(Table 10) • .Although the bill length ratio between species is 

often used as an indicator of feeding overlap, there was no corre­

lation between bill length ratio and feeding overlap (either insect 

or nectar) of pairs of species in the honeyeaters studied. 

impossible to measure tongue length, which is probably a more 

approoriate indicator of feeding overlap between honeyeaters, 

It was 

bec2use the ton uuAs of t~e bird skins had been removed or were 
'··' 

inacceRsible. 
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DIW")US~TCiN 

The veretetion of the Senta Monica (California) site 

(Codv, 1974) anr'l the East Pingelly nite were different (Fig. 1 ). 

The East Pingelly site had a more open vegetation with a lower 

mean heie;ht al though the maximurr. height of the vegeta.tion on the 

two sites was the same. The small areas of m2llec _th2t grow on 

some ridges comn~ised a vegetation probably more like the Califor­

nian chaparral although somewhat lower. The soil in these areas 

(shallow soils ovPr laterite) is more like most of the chaparral 

soils than the r'leep s2.nd on which sandplain heath grows. Unfortu­

nately no area of mallee exceeding 0.2 hectare, which was considered 

to be too small an area to study, was found. 

A si.111.i lari ty between the Santa Monica and East Pingelly 

bird communities, such as Cody (1974) found between the Santa 

Monica and Chile bird communities, would not be expected because 

of the different vegetation structure and soil in the two sites. 

It is interesting nevertheless to com~are the bird communities of 

the t~o sites because they represent equivalent vegetations in a 

Me~iterranean climate (Specht, 1969). 

The two sites both supnorted seventeen bird species but 

there were notable differences in the structure of the two bird 

communities. 

(1) The Bast Pingelly community contained seven predominantly 

nectar feedinp.; s-pecies and t·wo other species ·which take some nectar 

compored -to one nectar feeding s:9ecies in the Santa Monica community. 

This major difference in the communities must surely be attributable 

to the differences between the plant species present at the two 

sites and thus questions the generality of the statement by MacArthur 

& Macf.rthur (1961) th2t "plant species diversity, except by 

infJuencing (t~e foliage) profile, has nothing to do with bird 

spP-cies diversity" which can be restated as "habitats of the same 



profile have the same bird Rp~cies diversity whether composed of 

few or many pl2nt ::,pecies". 

In the different samoling sites in the study area hebitat 

usa r e (bird Apecies diversity) was not dependent on vegetation 

height diversity but was dependent on the abundance of a particular 

plant species, D. sessilis. When D. sessilis ceased flowering 

habit2t us2 2;e would be dependent on another plant sr,ecies and 

would probably change. While MacArthur & MacArthur's (1961) 

statement about plc1nt species c:'liversity is probably true for alJ 

North American and moAt Australian ~ituations, it ignores the 

importance of individual plant species in determinin~ how many 

nectar feedin~ species can co-exist in a h2bitat. If all the 

Q.:_s~s~i.lis in the sampling sites had been renoved and replaced 

1d.tli. B. -~j:;_tenuata, th.us lowering the plant species diversity but 

meinteining the same vegetation profile, the bird species diversity 

of the sites would have decreaRed. 

J.. ma._jor difference between Australian and North .American 

situations is stability. Whereas North Jmerica has a very predict­

able climate, Australia hes an erratic climate which leads to 

different parts of the food resource being limiting in different 

years (8.J.~T.F. Davies, pen::. comm.). For example, karri trees 

(}illcalyntur:, a i versicolor) produce flowers at intervals of __ up to . r 5 

ye ars. Competition for fooa will occur between different bird 

species in different years. In ye ars when karri tre es flower in 

the south-west forests nectar feedin g birds may not compete with 

ercri oi:her, but 8 miG;r2.ti.on of nectar feeding birds into the 

forests may ren1llt in insect/nectar feeding species competing 

for insects with insect feeding birds. 

(2) The Santa Monica site supported five ground feeders 

while the Ec1st Pineelly site supported only one ground feeding 

snecies (Pha:es . chelc~p_j:;era). Cody ( 197 4) conc.idered Australia 

to be depaupera te in ground feeding b{rds. Presumably this is 



due to few Pustralian plants nioducing seeds and berries in such 

a wey as to be accessible to ground feeders. The floras of arid 

areas where finches (Ploceid2e) are common are exceptions. 

(~) Eleven of the Santa Monica species eat berries and fruit 

whereas only one of the East Pingelly species (Zosterops gouldi) 

does. This reflects the absence of berries and soft fruit in the 

sanc'lplain heath vegetation while they form a conspicuous part of 

the Santa Monica flora. Parrots (Casatuidae) comprise the primary 

frouo of fruit eaters in Australia, eating the seeds and inner 

parts of woody T<}ucalyptus fruits. One parrot snecies (Barnardius - -----·-·---- ... 

zonarus) was present in t~e East Pingelly site. - ------ -
In this study the ways in which a group of six honeyeater 

species divided up their food resource were also examined. It was 

assumed that all D. sessilis flowers were of equal value to the 

honeyeaters since all parts of the D. sessilis trees appeared to 

be used equally (although not always by the same species). This 

was also true of J\.denanthos s_E. Because the D. sessilis flowers 

produced the same nectar (assumed), the feeding behaviour differences 

observeo only caused feeding pressure to be more even on all 

flowers which probably allowed more honeyeater species (and individual 

to co-exist than would have been the case if they all foraged for 

nectar in a similar fashion. 

The composition of nectar feeding species in a habitat 

must vary throughout the year as different plant species become 

the primary nectar source. This was illustrated when several 

M. nigra individuals appeared during the later stages of the study. 

Presumably they had been feeding on a nectar flow elsewhere that 

he.a finished and none of the other plant species flowering in that 

habitat were suitable for nectar feeding by M. nigra. 

The three honeyeater species in the study area that were 

recorded as spending considerable time insect feeding are usually 

considered to be primarily nectar feeders (I.J. Abbot pers. comm.). 
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The snecies may have been jnp Rct feedi.n~ because they were nesting 

and reauired more protein thAn nectar nrovided (Ford & Paton, 1975). 

In the study area, at least two pairs of G. melanops were nesting 

during the study period and two pairs of P. niger were seen feeding 

fledgeJ_ings that were perched in the centre of low bushes. A large 

number of pairs of P. ni_g3r had nested in mallee, north of the 

study area, and fledgelings and juveniles were common in this area 

at the conclusion of the study. 

A. superciliosus, the third insect/nectar feeding species, 

'\•18S not obe.erved nesting and no juveniles were identified. It 

remains possible however, that insect feeding in thiR species was 

due to nestin~ behaviour that was overlooked. 

Almost no insect feeding by M. brevirostris was observed 

during th~ study although Keast (1968) reported that the species 

is pri_rnarily insectivorous in other parts of Australia. It is 

unlikely that the behaviour of the south-wer~tern M. brevi:rostris 

population differs from those in other parts of Australia to the 

extent that the south-western nopula,tic-n is necti vorous while the 

others are insectivorous but there is no doubt that the south­

we~tern ~~_I~virostris nopula.tion may spen~ a large portion of 

its time nectar feA~in~ when in an erea with a suitable nectar flow. 

In this study M. brevirostris was found to be abundant in the 

nearby wandoo woodland where groups of individuals may have been 

foragin~ for insects in the ways described by Keast (1968) and 

occasionBlly moving into the samplin~ sites to feed on D. sessilis 

flowers. 

D~ __ sessilis abund2nce predicted the amount of nectar 

feeding in a site better than D. sessilis and Artenanthos SP 

abuna r:mf!e combined because Ad~na.nthos sn, which was found infrequently 

throughout the scimpling sites, was only fed upon in sites where 

D. sesRilis w2s present. 



D. sessilis abundanc e was not the only factor used in 

habitat selection, therefore species may occu py simil a r habitats 

when D~ s es s il.is is not flowerin g if 2.nother plant species is 

nrovid i ng a, suitable nectar sourc e. This type of habitat selection 

has been re ported for G. melanops by Gannon (1966) who claimed that 

it was always found in open, heath-type habitats. 

Honeyeater suecies may move from area to area as different 

pla nt species flower in the diff erent areas, but they must remain 

in one area at some time during the year long enoug h to bre e d. 

G. meJ.anops, P. niger and perhaps A. supPrcili osus , were doing that 

during the study period. They were using a strong, long-lasting 

ne ctar flo ~ to provide the e nergy for nesting , which included energy 

require~ to enable them to forag e for inse cts as a source of protein. 



J:)t!~_.1_. The ver-i:rt2-tion hei f:: h -t; distributj on at the BaAt Pine;elly 
stuay site and the Santa Monica site (Cody, 1974). The Bast Pingelly 
w~etation hei~hts are expressed in metres, the Senta Monica heights 
BTe in feet. 
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F\f..:._.?.•. 9omP.ari.r-,on of the hab i. t~t us~,£;8 with t~e amount of 
If. _§.£:_~~l~s in eoch of the sarnnling ~J_tP,S. Hobi t;d. usa,se for 
a ssm1>line; site w2s c2.lculater1 by z:p .. ?.. _where p is the proportion 

of time spent feedin~ in the Rite by the species. Habitat usage 
is an equivalent ind ice to Bird Species Diversity ( - ~ p-.. ~e p;,. 
MacArthur & MacArthur, 1961 ). 
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'I!:.:"Q.~J}l_l. The plant species c'.)mposi tion of the ten sampling sites, 
Easerl on two 30m transects in each sampling site. For each species 
the numb e r of metre intercepts· at which it was present and the 
number of times that the spec i es occurred compared to the total 
number recordin~s, expressed as a percentage, are shown. 
--------------------------·----·-----

SPBCTES 

J2.ryan_g_ra sessilis 

Melaleuca sp 

Casurina humilis 

Le2_!_g__sPermum sp 

Calytrix brachy_phylla 

•Unknown A 

Coustis dioica 

H'akea ruscJfolia 

Banksia attentuata 

Stirlinaia latifolia 

Breamea sp 

Petrophil_? sp 

Lepidosnermum 

-'~·Unknown B 

Pcacia lasiocarpa 

Leuco.E_Q_p;an sp 

Adenanthos sp 

Xanthorrea nreissii 

Dryandra ~?bi1is 

Davesia brevifolia 

Gastrolobium suinosum 

Ani,rr,ozanthos hurnilis 

Baeckea nreissians 

9"ib bP.rtia. sp 

Galothamnus sp 

Acacia lasiocalvx 

Boronia caBitata 

IN'l.'ERSEPT8 

84 

68 

58 

47 

40 

39 

32 

28 

27 

26 

1 9 

1 6 

1 3 

1 1 

6 

5 

2 

3 

2 

2 

2 

2 

2 

2 

2 

% ABUNDANCE 

1 5. 5 

1 2. 5 

1 0. 7 

8.7 

7,4 

1.2 

5.9 

5.2 

5.0 

4.8 

3.5 

3.0 

2.4 

2.0 

1 • 1 

0.9 

0.4 

0.6 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.4 

0.2 

0.2 

·itUnknown .A - l,j_Jiaceae, similar to .Aca.nthocarpus in growth form. 
**Unknown B - small heath-type bush. 



TtBLB 2. The proportions of insect and nectar feedin g c2rried 
outbyeach species. The number of observations and the total 
feeding time of each species is shown. 

SPECIES 

G. melanops 

P. niger 

Ii .• superci.liosus 

L. indistinct a 

M. brevirostris 

tv!. nigra 

PB.OPORTION 
NECTP.R 

0.45 

0,72 

o. 54 

0.99 

0.97 

0.9'3 

P:lOPO 
INS 

0.5 

0.2 

0.4 

0.0 

o.o 
o.o 

RTION 
# OBS. 

FEEDING 
BCT TU~ (Sec) 

5 1 25 3283 

8 66 1897 

6 31 740 

1 59 1586 

3 25 660 

7 8 172 

·----· 

TABLE '3. Comparison of the time spent insect fe eding by the 
three insect/nectar feeding species in the differe nt vsrtical 
height classes. 

SP');lr;IES 

!G. melanops 

P. niger 

A. superciliosus 

--·- ----------· 
;2 

X = 244,62 

VERTIC 
-------,---· --.. ----- ---

0 

11 0 

6 

20 

o - . 25 I • 25 

204 

0 

42 

AL HEIGHTS (m) 
----·--

- .75 ,75 - 1.75 

220 156 

30 134 

11 6 22 

}
r 2 

' O. 001 , 8 = 26. 1 2 

1.75 

1103 

347 

1 36 

Where X2 t ests whether there is a significant interaction 
between species and vertical height classes. 



TABLE 4. Number of observa tions of hawking 2nd gle aning for 
insects by three species, ~~el§:!22.E.§!., P. nip;er and A. superciliosus. 

-
SPECIES HAWKING GLEANING # OBS. ~0 HAWKING 

G. melanons 23 1 6 39 59.0 

P. niger 9 5 1 4 64.3 

A. superciliosus 0 8 8 0 

~ 

TABLE 5- Corrpa.rison of the u ~e of B. att enuata and D. se ssilis 
as a perch by Q~.~~~1§:!22.~ and P. niger during insect hawking - with 
the relative abundance of B. attenuata and D. sessilis in the same 
area. 

SPECIES 

G: rnelanops 

2. ni ger 

2 
X = 7 . 88 

-----··- -- r--· 

OBS. in OBS. in OBS. Bf,NKSIA 
BANKSI.P.. DRYMJDRA OBS.DRYA NDRA 

1 5 2 7-5 

6 2 3.0 
---·-

x~ 
0.01,1 = 6.64 

BANKSIA ABUNDP.NSE 
DRY J\NDRA ABUNDANCE 

0.26 

0.23 



'l'P.BLF. 6. The number of observations of each honeyeater species 
observe·d in the ten sampling sites. 

M- • ••--•--•----- - • 

SAMPLING SITES 
~- -· 

SPECIBS 1 2 3 4 5 6 7 8 9 10 
. ... 

G. rnelanops 1 2 50 4 2 4 18 6 9 1 3 5 

P. nip;e r 0 3 5 0 1 5 2 8 1 0 0 1 2 

A. sune:r.ci.liosus 2 0 0 0 2 0 2 0 6 7 

I,. inrlistincta 0 0 2 0 0 1 6 10 4 1 16 

M. brevirostris 0 0 0 0 5 4 4 9 0 1 

M. nigra 0 0 0 0 0 0 5 0 0 2 

x';( = 220.44 
2 

X . 0.005,45 = 73.5 

Where X 2 tests whether there is a significant interaction 
between species and sampling sites. 

TABJ,E 7. Comparison of the numbers of 8. given bird species (x) 
wi th-·ffie proportion of the birds present th.at belone; to other 
species (y) for the ten sampling sites . The correlation co-efficient 
(2) was used as a measure of the rel8tionship between x and y. 
r shows the amount of variation in they values due to chanees 
in the value of x. 

--· 

SP1!1CIE8 

1------ ---··-·--

G. mel anops 

P. nige r 

A. superciliosu 

L. in~iPtincta 

M. brevirostris 

JI~. nigra 
·- --------·--

~ , . 

r 

0.72 

0.36 

0.88 

0~58 

0.67 

o.gg 

-

r2 P,r = o 

0.52 0.02 

0. 13 < 0.10 

0.77 0.001 

0.34 0 .10 

0.45 0.05 

0.98 0.001 
·- -- - --



T!~~B 8. Cornuerison of the horizontal overlao between nectar and insect/nectar feedin~ soecies 
vith the perce;te~e D. sessilis ground cover i; the ten sampling sitAs. The pro portion~of-all 
i.ndi viduals obeerved-ln eech sen:pling ~i te is s~own for each guild. 

Nectar feeders 

Insect feeders 

OveTlap 

<1, °9Ty2.ncr2 

----~ -•-•-- -- - - ~-----

SAr!'PJ1I r-TG SITES 
~------ ·- --·-- --- ·- - --- -

2 .:: 4 5 6 '7 8 9 -I I 

-

01 O 0.022 0 0.087 0.283 0.206 0.185 0.011 

0.063 0.238 .040 .018 0.094 0.126 0.072 0.1C-3 0.099 

0 0 0.022. 0 0.087 0.126 0.072 0, 143 0. 011 

o I 3. 3 9.3 0 27.5 20.4 34.0 28.1 22.6 

-- - ---

Spee:rm2.n' ~ 'R.enk Correl2.tion Coefficient for tied values, 

r = 0.708, 
s 

~ -s o.~5 = 0.564 

# 
1 C individuals 

0.206 92 

0. ~ 08 2 "'7 :::...) 

0.108 

14.8 



Tf..BJ,E g. 
lenP:th 8R 

Bill len~th of the six hcneyeater species (using gape 
a me a sure of bill length). 

-----··-···--·-- ---------·~------ ------·------------•·-------------------· 

9PT-:r;I~S 

G. melanops 

P. niger 

A. superciliosus 

I,. ina isti.ncto. 

rvr. brevirostris 

~ - nigra 

10 

8 

10 

10 

1 0 

10 

bill 1.en,q:th (r::ir.i) 
--···•- - ·· 

17.8 

21 • 7 

1 9- 4 

15.3 

1 0. 2 

1 4. 8 
- ----------------·--·-·------- ···-··-----------------

S.E. 
----·-----·· -

0.30 

0.51 

0.60 

0.40 

0 .16 

0.23 
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J\.PPRNDIX I 

The bird snecies th2t occurred in the East Pingelly (near 
Pldersyae) and the Santa Vonica (California) study areas. The size 
and main feeding preferences 2nd relative abundance of the species 
(East Pingelly only) are shown. The Californian data was extracted 
from Cody (1974) end Reilly (1969). 

(a) East Pingelly site. 

--·------· ·-· -· 

SPB0IBS - sciP,ntific name R.BL. 
- common name SI7,E (cm) FOOD J\BUNDANCE 

- . ·-----------· ·------· 

Glicinhilia rnel2nops 1 5 Nectar 0.37 
Ta:wny-crowned. honeyeater 

f----· ·--·-·-----·-------- · --·--------·---- --· 

fl]J7:lidonyri s __ Q~_ger 1 7 Nectar 0.20 
White-bbeeked honeyeater 

r--------- --- ------

Lichmera indistincta 1 2 Nectar 0 .18 
Brown honeyeater 

---· ---·- -··· ··---- --------------- ··-------·-
Acanthorhynchus_su12erc.iliosus 1 5 Nectar 0.05 
1V. Spine bill 

·-----·---·--· 
~Tyzome1__§:_nigra. 11 Nectar 0.02 
Black honeyeeter 

- -- ·-

relithrentus brevirostris 1 3 Insects 0.07 
Brown-headed honeyeater 

-· 

Melinha~a leucotis 21 Insects . 01 
White-e2rea hone ye at er 

------
7,osterops gouldi 1 1 Nectar, Insects, .02 
W. Silvereye Berries 

t----------------- ----·----
Petroica poodenovii 1 1 Insects .005 
Red-cappecr-robin 

-·· ·-· 

Acanthiza inornata 10 Insects . 001 
w. Thorn bill 

. . 

Acanthiza anicalis 1 1 Insects .04 
Broad.tailed Thornbill 

I-•- ·-
Rhinidura fuliginosa 1 5 Insects .02 
Grey Fantail 

-

Colluricincla rufiventris 24 Insects . 01 
w.snrIKe'r.nrus h 

'---··-·----------------------·-- --- -

*~rit~ll:~ s C~~k~~onha.nus 
26 Insects . 01 

( ccJ.terpillnrs) 
- -------·- - - ---·- ----- --··- ---------···- -- ••·----- . 

Phaus chalcoptera 32 Seed low ------- -· - __ B _______ ----- . -
Comwon . ronzew1ng 

- ----· ---- - · 
Anthochacra chrysoptera 29 lfoctar low 
Little Wattlebird 

.....------- ·- · -

Barnar~ius zonarius 37 Bucaly~tus fruit low 
Port I-incoln P2rrot 

- -----· -------·- - · ---- - ----·-· 



(b) Santa Monica site. 

---
SPF,0,I"SS - scientific name 

- common nan:e -SI'-rn (cm) FOOD 
-·--·- · --------- -----·- -··-

C~_ly~!,e :=mnc1 10 Nect2r 
Anna's Hurnmin~bird 

f-- - - - >-· 

Vermivora calata 1 3 Insects 
Oran~e-crowned warbler 

·-- --- ---· 
Vireo solitarius 14 Insects 
Soli tar:1/ vireo 

·--· ·-· 
Psaltriu8rus minimus ·-·---·- 1 1 Insects, 
Bushtit seed, fruit. ,__ _______ 
Mviarchus ciner2scens 

, , ··-------··· 20 Insects 
Ash thfoated flycatcher 

~----- -----····--·-· 
DendrocarPus nuttallii 18 Insects, 
Nuttall's Woodpecker berries, fruit. 

-·--------
Thryomanes_berwickii 1? Insects 
Berwicks wren 

(;olantes cFi.f er 34 Insects, ants, 
Rea·=sfi.aTied rli cker fruit, berries . 

--·- ------------ -·-- ------- - . ------ --
Ch2-m2.e a f2scj_2ta i6 Insects, 
Wrentif berries, fruit. 

- -- -------------- --

P8rus inorn2tu.s 1 3 Seeds, fruits, 
Pl2j n titmouse irn=,P.cts. 

-----· -- ------ ------·---·---- --- -- ------···· ---- --- --··-··- -- -------------
reronantes sexatslis 1 7 Insects 
White fronted swift 

·-- ·-·------- ------· - -···-·-···- ·- ·- ---·-•---· 
Pi. pilo . ery_j;hronhthalmus 20 Seeds, fruit, 
Rufous-sided towhee insects. 

- -- - ----- --·----- - ·- -·- -•--·-----~-- ---
I'heucticus melanocephalus 18 Seeds, fruit, 
Black headed ~rosbeak berric::-; , insects. 

---··--
Pi. pilo fuscus 2~~ Seeds, fruit, 
Brown towhee insects. 

·- -·-· -- •-- ·---- -----·. - ··--------- --· 
Toxostoma reniviuum 30 Berries, fruit, 
Californi2n ThrashRr insects. 

-- ----·-------- -- -•-OR ·--·•-•- • 

Aphelocoma coerulesceus 30 Berries, seeds, 
Scrub jay fruit, insects . 

----·---·-- -· -------- . ----- --
Lonhortyx c8li.forni.cus 27 Seeds, lecives, --·------1..:--.----··- ·- · fruit. CclLforni2n qu2il 

------ -----··- ·---·------- ··-


