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INTRODUOTION

Comvetition has been defined by Birch (1957) as the
process occurring "when a number of orgenisms (of the same or
different speoies) utilise common resources that zre 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
meny authors including MacArthur (1958), Cody (1968)and Williams
(1975). Austrslien studies include those by Recher (1971) and
Recher & Abbott (1970).

One method of studying competition between two (or more)
species is to measure the niche of each species and calculate the
amount that the niches overlezp. Hutchinson (1958) defined the
species niche ss a n-dimensional hypervolume where each resource
used by the species constitutes a dimension. Resources include
food, roosting sites, nesting sites end oxygen. Perticular bird
gspecies use only a pert of the range of eech resource. For
exemple, many types of food are availeble 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 rescurces used by the species. The presence of another,
competing species will cause a species to use smaller parts of
the ranges of one or more resources than it would when alone.

Tor this reason two tyves of niche azre recognised (MecArthur,
1968):
(1) fundsmental niche which is the niche occupied by a
species when alone.
(2) realised niche which is the niche occupied in the

nresence of competing species.



In'practice one cannot mecsure the usage by a species
of all its resources and most studies of competition have assumed
that the level of competition between species can be estimated
by measuring the amount of overlap in the usage by the species
of the limiting resource. A resource is limiting if an increase
in the resource causes an increase in the number of individuals
of the species that the habitat supports (Slobodkin, 1954).

The resource most commonly essumed to be limiting is
food although it frequently is not (Hutchinson, 1958). Seed,
fruit, nectar @nd insect eating birds usually are food limited
(Mardoch, 1966; Slobodkin, Smith & Hairston, 1967). When food
is a limiting resource, one would expect the bird species in a
community to be distributed over the focd item range so as to
exert equal feeding pressure on zll food items (Cody, 1968).
More species would feed in parts of the range where food items
are abundant than parts where food items are rsare.

The fact that the species of a community are distributed
over the food item range does not ensure the persistence of all
the specieg. If two species ere feeding on the same food items
the more efficient feeder will displece the other species 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 concentrate their
feeding in a very small part of the food item range
where they feed most efficiently (and for which they
possess specialisations) and they will displace other
species which feed less efficiently on the same range
of food items.

(2) the individuels may feed in such e manner ss to feed
mainly on food items that are not available to other

species in the community. This may be achieved in four



wvays (MacArthur, 1958):

(a) wusing different parts of the habitat from other
speciegs,

(b) feeding at different heights 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 ares determine,
either directly or indirectly, the range of food items available
to birds. The vegetation determines:

(a) the habitat heterogeneity,

(b) has a strong inflgence on the range of vertical heights
available for feeding,

(c) affects the type of food searching behaviours that zre
profitable.

Because the vegetetion of an earea exerts such a strong
influence on the ways that bird species may divide up the food
resource to lessen inferspecific 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
with similar niches (assuming thet the limiting food resource is
the primary determinant of a species' niche). These pairs would
constitute ecological eaquivalents, unrelated (usuzlly at family
level) bird species from different geographic areas that have
gimilar diets and feeding behaviour.

Cedy (1974) examined the bird communities of two sites
with similar climates, vegetation end soils, one in California

and the other in Chile. The two communities contained a similar



number of species and in 2lmost all cases there were pairs of
species that formed ecological equivalents. The similarity in
structure of the twvo comrunities was imprescive and Cody suggested
thet a comparison of the Californian and Chileen bird communities
with those of other areas in the world that have a Mediterranean
climate and chaparral-like vegetation would be interesting.
The suggestion by Cody formed the basis of the present
study, which hed two purposes:
(1) To compare the bird communities of the Californian
chaparrel site and its south-west Australian equivalent.
(2) To exazmine how a group of related bird species (all
members of the Meliphagidae) divide up their food
resource.

The species were Gliciphilia melanops (Tawny-crowned honeyeater),

Phylidonyris niger (White-cheeked honeyeater), Acenthorhynchus

superciliosus (Western Spinebill), ILichmera indistincta (Brown

honeyeater), Melithreptus brevirostris (Brown-hezded honeyezter)

and Myzomela nigra (Black honeyeater).

Specht (1969) described the chaparrzl as a fire-tolerant,
broad or needle leafed, sclerophyllous vegetation occurring in
areas of 375-750mm annual rainfell and infertile soil. Specht
congidered that sendplain heeth and mallee are the southern
Australian equivalents of chaparral. The site chosen for this

study was an area of sandplain heath near Aldersyde.



METHODS
The study site was a 4 hectere #reaz of sandplain heath

surrounded by wandoo (Bucalyptus wandoo) and mixed wandoo-sheoak

(Cesvrina glauca) woodlend. It was located in the East Pingelly

Wildlife Reserve.

Within the study area ten 30m dismeter sampling sites
vere chosen to represent a range of different habitats within the
study area and marked out. A1l bird observations were made in
these samplingmsites. Information about the vegetation structure
and species comnosition of each sempling site was obtained from
two 30m line transects, one running North-South and the other
running Eest-West. The height of each layer of vegetation was
measured every metre. For example, if a bush were growing under
a tree at a metre intercept, and they formed two distinct vege-
tation layers, both the height of the bush and the tree were
recorded. These data were converted to percentare ground cover.
The sampling method used was a variation on the method of Gates
(1949), who used continuous sampling along the transect instead
of regular voint quadrats (metre intercepts). Continuous sampling
is slower and less suitable for conversion of sampling data to
diversity indices. The plant svecies present 2t each metre
intercept were recorded and the data were converted to plant
species frequency.

Bach bird observation period in a sempling site was one
hour long and the observetion periods were spread throughout the
day o that eech site was sampled during four periods, eerly morning
(7.00 = 9.00 a.m.), mid-morning (9.00 - 11.30 a.m.),.afternoon
(1.30 = 4.00 v.m.) and late afternoon (4.00 - 5.00 p.m.). There
was a total of 47 hours of observation in the sampling sites.

During the observation periods three types of cuantitative

date were collected:



(1) +the bird species thet entered the sampling site.
(2) the number of individuals of each species whose feeding
behaviour was recorded.
(3) the length of time thet esch individuel cerried out
feeding behaviour (50 second limit on an individuel bird).
Teeding time wes divided into:
(a) time spent nectar feeding.
(b) time spent insect feeding.
(c) time spent feeding in each vegetation height class.
Some observations were made of the parts of the trees and bushes
thet different species used while feeding.

At the conclusion of the study period a day and a morning
were snent welking in the different hebitats around the study area
to see whether the bird species found in the study area also
occurred in other hebitats. These observations were combined with
observations made while searching for & suitable study area.

» bird svecies list for the study sres wes prepared.
Informetion ebout species' size was obtained from Serventy &
Whittell (1967)»and abéut species' feeding preferences from my own
and I.J. Abbott's observations. An estimate of the relative
ebundance 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 (California) chaparral bird community. The
feeding preference data for the Santa Monica bird species was taken
from Reilly (1968).

In sddition to data about feeding behaviour collected in
the field the bill lengths of the six honeyeslter species commonly

encourntered in the gstudy sarea were messured.



Gape length was used as a meeningful measure of bill
lenesth, 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 measured.



RESULTS

3.1 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 (Dryandra sessilis, Banksia attenuata) of the twenty

seven species present in the sampling sites grew above 2m high.
Taken as a whole the sampling sites were dominated by

D. sessilis, with Casurina humilis and Melaleuca sp 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. zttenusta in some

sites.

During the study period D. sessilis was in flower and

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

latter vart of the study Adenanthos sp began flowering and was

also used for nectar feeding. Other plant species were flowering
but did not appear to be used by the honeyeater species for nectar

feeding. The plant species were Acacia lasiocalyx, A. lasiocarpa,

Anigozanthos humilis, Baeckea preissiana, Boronia capitata,

Calytrix brechyphylla, Casurina humilis, Dryandre nopilis,

Hibbertia enervia, Hibbertia sp, Isopogon formosus and Stirlingia

latifolia.

%.2 Bird Species

Although other species were recorded (Appendix 1) only
the way thet honeyeaters divide uv 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 that spent approximately equal time insect and
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nectar feeding (G. melanops, P. niger, A. superciliosus) (Table 2)

(b) Feeding height and behaviour.

Because all specieg distributed their nectar feeding time

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

in the vertical nectar feeding height distribution of the six
honeveater species. Small differences existed in the feeding

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

was able to feed on the outermost D. sessilis flowers by hanging

from the stamens of the flower on which it weas feeding upside
down. G. melanops and P. niger were restricted to the central

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

fed from small brenches. IL. 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 inseqt/nectar feeding species showed differences
in their height distributions while insect feeding (Table 3).
All three species did some insect gleaning but whereas A. super-
ciliosus was primerily 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 caught
insects on short flights around tree top level (5 - 8m) whereas

G. melanops caught insects high sbove the heath (15 - 30m)

Both species spent long periods perched in trees waiting for

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

D. sessilis, varticularly G. melanops was seen freguently sitting

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

(¢c) Horizontal distribution

The sampling sites were not used equally by the species
(Table 6), sugeesting that habitst selection was occurring.

Further evidence of habitat selection was provided by the species -
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sempling site data (Table 7) which may also be interpreted as
evidence of competition, although it is 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 & given species in a sampling
site increased, the proportion of 2ll individuals observed that
belonged to other species would remein constant. An inverse
relationship between the number of observations of a given species
and the proportion of all observations that were of other species
indicates that the given species prefers & different habitast to
those preferred by the other species.

P. niger did not appear to be excercising hzbitat selection

vithin the study erea but L. indistincta wes restricted to arees

where D. sessilis was dominent (which covered a wide range of

habitats).

(d) Drysndra as a factor in habitat selection

D. sessilis was an importent fector in determining the

spatial distribution of the honeyeaters in the study area during
the study periocd. The amount of time spent necter feeding wes

correleted with the amount of D. sessilis in each sampling site

(Spezrman's Rank Correlstion Co-efficient for tied values, Ty =
0.705 n = 10, P<0.05). Although additional factors had a role

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

used by the honeyeater species in choosing a habitat for nectar

feeding.

Sites with abundent D. sessilis supported as much insect



feeding activity and e grester amount of nectar feeding than
other sites. These sites had a greater bird species diversity
(MzcArthur & MacArthur, 1961) then sites with less D. sessilis
(PMig. 23 r, = 0.906, n =10, P < .01).

(e) Habitat Overlap

Although data was collected that suggested the honeyeater
species had different preferred hsbitats (Tables 6 & 7) the differ-
ences in the habitets could not be guantified. Differences in the
preferred hebitets of two groups of honeyeaters, nectar feeders
and insect feeders, can be shown. Nectar feeders were found only

where D. eessilis was present and were most abundant where D. sessilirc

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

distribution of D. sessilis and therefore the horizontal, habitat

overlap (index I; Whittaker, 1960) between nectar and insect/nectar
feeders was least in sites with a low D. sessilis abundance and

greatest in sites with 2 high D. sessilis abundance (Table 8).

The nectar feeding species had 2 more restricted range in the study
erez than insect/necter feeding species.
(f) Bill size

The bill length of the honeyeater species was varieble
(Teble 10). Although the bill length ratio between species is
often used as an indicetor of feeding overlap, there was no corre-
letion between bill leneth ratio and feeding overlsp (either insect
or nectar) of pairs of'species in the honeyeaters studied. It was
impossible to meeasure tongue length, which i1s probebly a more
appropriate indicetor of feeding overlap between honeyeeters,
because the tongues of the bird skins had been removed or were

inaccessible.



The vegetation of the S2nts Monice (Cslifornia) site

(Codv, 1974) and the Bast Pingelly site were different (Fig. 1).

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

mean height although the meximum height of the vegetation on the

two sites was the same. The smell sreas of mellee thet grow on

some ridges comprised & vegetation probably more like the Califor-
nian chaperral zlthough somewhat lower. The soil in these sareas
(shallow soils over laterite) is more like most of the chaparral
soils than the deep sand on which sandplain heath grows. Unfortu-
nately no 2rea of mellee exceeding 0.2 hectere, which wes considered
to be too smz2ll an area to study, was found.

A similarity between the Santa Monica and East Pingelly
bird communities, such as Cody (1974) found between the Santa
Monica 2nd Chile bird communities, would not be expected because
of the different vegetation structure and soil in the two sites.

It is interesting nevertheless to compare the bird communities of
the two sites because they represent ecuivalent vegetations in a
Fediterranean climate (Specht, 1969).

The two sites both supvorted 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 feeding species and two other svecies which take some nectar
compered to one nectar feeding svecies in the Santa Monica community.
This major difference in the communities must surely be attributable
to the differences between the plent species present at the two
sites and thus questions the generality of the statement by MacArthur
% MacArthur (1961) that "plant species diversity, except by
influencineg (the foliazge) profile, has nothing to do with bird

species diversity" which can be restated as "habitats of the same



profile have the same bird spgcies diversity whether composed of
few or many plent species".

In the different sampling sites in the study area hebitat
usage (bird species diversity) wes not devendent on vegetation
height diversity but wes dependent on the asbundance of a particuler

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

habitet usazge would be devendent on snother plant species and
would probably change. While MecArthur & MacArthur's (1961 )
statement about plent species diversity is probably true for all
North Americen and most Australian situations, it ignores the
importaence of individusl plant species in determining how many
nectar feedine epecies can co-exist in a8 hebitet. If all the

D. secssilis in the sempling sites had been removed and repleced

with B. attenuata, thus lowering the plant species diversity but

meinteining the seme vegetation profile, the bird species diversity
of the sites would have decresased.

A major difference between Australian and North American
situations is stability. Whereas North Lfmericas has & very predict-
able climate, fustralia has an erratic climate which leads to
different perts of the food resource being limiting in different
years (S.J.J.F. Davies, pers. comm.). For example, karri trees

(Bucalyptue diversicolor) produce flowers at intervals of up to 15

years. Competition for food will occur between different bird
species in different years. In years when kerri trees flower in
the south-west forests nectar feeding birds mey not compete with
ecch other, but a2 migretion of nectar feeding birds into the
forests may result in insect/nectar feeding species competing
for insects with insect feeding birds.

{2) T™he Santa Monica site supported five ground feeders
vhile the Fast Pingelly site supported only one ground feeding

species (Phaps chelcoptera). Cody (1974) congicdered Australia

to be depauverszte in ground feedineg birds. Presumsbly this is



due to few Australian plants hroducing seeds and berries in such
a wvey as to be accessible to ground feeders. The floras of arid
areas where finches (Ploceidee) are common 2re exceptions.

(3) TEleven of the Santa Monica svecies eat berries and fruit

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

does. This reflects the absence of berries and soft fruit in the
sendplain heath vegetation while they form a conspicuous part of
the Santa Monice flora. Parrots (Casatuidae) comprise the primary
group of fruit eaters in Austrslia, eating the seeds and inner
parts of woodv Rucalyptus fruits. One parrot species (Barnardius
zonarus) was present in the East Pingelly site.

In this study the ways in which a group of six honeyeater
species divided up their food resource were 2lso 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 Adenanthos sp. Because the D. sessilis flowers

produced the same nectar (assumed), the feeding behaviour differences
observed only ceused feeding pressure to be more even on all
flowers which probably allowed more honeyeater species (and individuazl
to co-exist than would have been the case if they all foraged for
necter 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
hed finished and none of the other plant species flowering in that
The three honeyester 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.).



The species may heve been insemct feedine because they were nesting
and reauired more protein than necter nrovided (Iford & Paton, 1975).

In the study aree, at least two peirs of G. melanops were nesting

during the study period and two psirs of P. niger were seen feeding
fledgelings that were perched in the centre of low bushes. A large
number of pairs of P. niger had nested in mallee, north of the
study area, and fledgelings and juveniles were common in this area
at the conclusion of the study.

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

wes not observed nesting and no juveniles were identified. It
remains possible however, that insect feeding in this species was
due to nesting behaviour thet was overlooked.

Almost no insect feeding by M. brevirostris was observed

during the study although Keast (1968) reported that the spvecies
is primarily insectivorous in other parts of Australia. It is

unlikely that the behaviour of the south-western M. brevirostris

population differs from those in other parts of Austrslis to the
extent thet the south-western novuleticn is nectivorous while the
others are insectivorous but there is no doubt that the south-

western M. brevirostris population mey spend a large portion of

its time nectar feeding when in an erea with & suitsble nectar flow.

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

nearby wendoo woodland where groups of individusls may have been
foragine for insects in the ways described by Keast (1968) and

occasionelly moving into the sampling sites to feed on D. sessgilis

flowers.

D. sessilis abundence predicted the zmount of nectar

feedine in a site better than D. sessilis and Adenanthos sp

abundance combined because Adenanthos sp, which was found infrequently

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

D. seseilis wes present.




D. sesgsilis abundence was not the only factor used in

habitat selection, therefore svecies may occupy similar habitats

vhen D. sessilis is not flowering if enother plant species is

providing a suitable nectar source. This type of habitat selection

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

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

Honeyeater species may move from area to area as different
rlent species flower in the different areas, but they must remain
in one area at some time during the year long enough to breed.

G. melanops, P. niger and perhaps A. superciliosus, were doing that

during the study period. They were using a strong, long-lasting
nectar flow to provide the energy for nesting, which included energy

required to enable them to forage for insects as a source of protein.



Fig. 1. The vegrtation height distribution et the FRast Pingelly
study site and the Santa Monica site (Cody, 1974). The Bast Pingelly
veeetation heishts are expressed in metres, the Sentea Monica heights
are in feet.
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Fig. 2. Comparison of the habitat usege with the amount of
T s6scilis in each of the sampnling sites. Habitet usage for

5 samnling site wes celculated by z5a where D is the proportion

of time event feeding in the site by the species. Habitat usage
is an equivalent indice to Bird Species Diversity ( —-> . :
NacArthur & MacArthur, 1961). B S5

4.0 ;
% .
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usege ’
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T, = 0.705 Ty 0.05 = 0.564



TABTE 1. The plant species composition of the ten sampling sites,
based on two %0m trensects in each sampling site. TFor each species
the number of metre intercepts a2t which it was present and the

number of times that the species occurred compared to the total

number recordings, are shown.

expressed as a percentage,

SPECIES INTERCEPTS % ABUNDANCE
Dryandra sessilis 84 1545
Melaleuca sp 68 12.5
Casurina humilis 58 10.7
Leptosvermum sp 47 8.7
Calytrix brachyphylla 40 T s

+Unknown A 39 Te2
Coustis dioica s 59
Hakea ruscifolia 28 5 e
Banksia attentuata 27 Bl
Stirlingia latifolia 26 4.8
Ereamea sp 19 3.5
Petrophile sp 16 5.0
Lepidospermum 13 2wl
#¥Unknown B 11 2.0
Acacia lasiocarpa 6 141
Leucopogan sp 5 0.9
Adenanthos sp 2 0.4
Xanthorrea preissii 3 0.6
Dryvendra nobilis 2 0.4
Davesia brevifolia 2 0.4
Gastrolobium sninosum 2 0.4
inigozanthos humilis 2 0.4
Baeckea vreissians 2 0.4
Yibbertia sp 2 0.4
Calothamnus sp 2 0.4
Acacia lasiocalyx 1 0.2
Boronia capitata 1 0.2

#Unknown A - Lilisceae,
*#Unknown B - small heath-type bush.

similar to Acenthocaerpus in growth form.




TABLE 2.

out by each species.

feeding time of each species is shown.

The provortions of insect and nectar feeding cerried
The number of observations and the total

PROPORTION PROPORTION FEEDING

SPECIES NECTAR INSECT i# OBS. TIVME (Sec)
%. melanops 0.45 0.55 125 3283
P. niger 0.72 0.28 66 1897
A. superciliosus 0.54 0.46 31 T40
L. indistincta 0.99 001 59 1586
M. brevirostris Q.97 0.03 25 660
M. niera 0.93 0.07 8 172
TABLE 3. Comparison of the time spent insect feeding by the

three insect/nectar feeding species in the different vertical
height classes.

VERTICAT, HEIGHTS (m)

)
Where X~ tests
between species and

SPHCIES 0 Q= 425 | 25 = .T5 1 « 15 = 175 175
G. melenops 110 204 220 156 1103
P. niger 6 0 30 134 347
A. superciliosus 20 42 116 22 136
2 5 -
X"= 244.62 X 0.001,8 = 26.12

whether there is a significent interaction

vertical height classes.




TABLE 4.

Number of observations of hawking end gleezning for

insects by three species, G. melanops, P. niger and A. superciliosus.

SPECIES HAWKING GLEANING qﬁt 0OBS. % HAWKING
G. melanops 23 16 29 59.0
P. niger 9 5 14 64.3
A. superciliosus 0 8 8 0
TABLE 5. Comparison of the use of B. attenuata and D. sessilis

as a perch by G. melanops and P. niger during insect hawking with
the relative abundance of B.

attenuata and D.

sessilis in the same

area.
0BS. in 0OBS. in 0OBS. BANKSIA BANKSIA ABUNDANCE
SPRCIES BANKSTA DRYANDRA OBS. DRYANDRA | DRYANDRA ABUNDANCE
G. melanops 15 7.5 0.26
P. niger 6 3.0 Os2%
X* = 17.88 x* = 6.64

Q01 1



TABLE 6.

observed in the ten sampling sites.

The number of observations 0f each honeyeater species

TABLE 7.

23

in the value

SAMPLING SITES
SPECIES 1 2 3 4 5 6 1 8 91 10
G. melanops 12| 50 4 2 4118 6 9113 5
P. niger 0 % 5 0] 15 2 8| 10 0] 12
A. suverciliosus 2 0 0 0 2 0 2 0 6 i
I,. indistincta 0 0 2 0 0|l 16 {10 4 1116
M. brevirostris 0 0 0 0 5 4 4 9 0 1
M. nigra 0 0 0 0 0 0 5 0 0 2
2 2
= 5
X 220.44 X 0.005, 45 T35

2 . % an " .
Where X~ tests whether there is a significant interaction
between species end sampling sites.

Comperison of the numbers of a given bird species (x)
with the provortion of the birds
species (y) for the ten sampling
was used as & measure of the
shows the amount of variation
of x.

present that belong to other

sites. The correlation co-efficient
relationship between x and y.

in the y values due to changes

SPECIES r r2 B, = 0
G. melanops 072 0.52 0.02
P. niger 0.36 O=1% <0.10
A. cuperciliosus 0.88 017 0.001
L. indietincte 0.58 054 0.10
M. brevirostris 0.67 0.45 0.05
M. nigra 0.99 0.98 0.001




sessilis ground cover in the ten samprling sites.

ved in each semnling site is shown for each guild.

rison of the horizontel overlav between nectar znd insect/nectar feeding svecies
ge D.

The proyortion of all

SAMPT,ING SITE
= = #
1 2 % 4 5 6 7 8 9 10 individusals
Nectar feeders 0 Ol 0.022 0| 0.087| 0.283% 0.206| 0.185| 0.011 0.206 92
Insect feeders 0.063%| 0.238 . 040 .018f 0.094| 0.126] 0.072| 0.143| 0.099| 0.108 223
Cverlap 0 0| 0.022] gy 0.087 0.126 0.072] 0.143| 0.011| ©0.108
% Dryandra 0 G 9.3 0| 27.5 20.4 34.0 28.1 22,6 14.8

Spearmen's Renk Correlation Coefficient for tied vealues,

xr =
a

D

0.708,

*r

s 0.05

= 0.564

il




TABLE Q. Bill length of the six hcneyeater species (using gzpe

leneth 2s a measure of bill length).

SPROTRS bill leneth (mm) S.B.
G. melanops 10 17.8 0.30
P. niger : 8 21.7 0.51
A. superciliosus 10 19.4 0.60
I,. indistincta 10 15.5% 0.40
M. brevirostris 10 18.2 0.16
M. nigre 10 14.8 0.23




ACYNOWLEDGEMENTS

I wish to ecknowledge advice and supervision given during

this project by Drs. W.B. Bleck, I.J. Abbott end S.J.J.F. Davies.



Birch, T..0. (1957)

Cody, M.T,. (1968)

Cody, M.T.. (1974)

Ford, H.A. &
D.0. Paton (1975)

Gannon, G.R. (1966)

Gates, F.G. (1949)

Hutchinson, G.%. (1958)

Keast, A. (1968)

MacArthur (1958)
MacArthur, R.H. (1968)
MacArthur, R.H. &

J.W. MacArthur (1961)
Yardoch, W.W. (1966)
Recher, H.F. (1971)
Recher, H.T. &

I.J. Abbott (1970)

Reilly, E.M. (1968)

- 18 -

REPERENCES

The meanings of competition. Amer.
Naet. 91 : 5-18.

On methods of resource division in
gresslend bird communities. Amer.
Nat. 102 : 107-147.

Competition and structure of bird
communities. Princeton Univ. Press,
Princeton, New Jersey.

The velue of insects 2nd nectar to
honeyeaters. Emu 76 : 83-85.

The influence of habitat on the
distribution of Australien Birds.
Emu 65 : 241-253.

Field Manual of Plent Ecology.
McGraw-Hill. New York.

Concluding remerks. Cold Spring Herbour
Symp. Quant. Biol. 22 : 415-427.

Competitive interactions end the
evolution of ecological niches as
illustreted by the Australian honey-
eater genus Melithreptus (Meliphagidae)
Evoln 22 : T762-784.

Pooulation ecology of some werblers of
northeastern coniferous forests, EKcol.

39 ¢ 599-619.

The theory of the niche. 1In Population
Biology and Evolution, ed R.C. Lewontin.
Syracuse Univ. Press. Syracuse, New York.

On bird species diversity. Ecol. 42 :

594-598.

"Community structure, porvrulation control
and competition" - a critique. Amer.
Net. 100 : 219-226.

Sharing of habitat by three congeric
honeyeaters. Emu 71 : 147-152.

Some differences in use of hsbitat by
White-eered and White-cheeked hcney-
eaters. Emu 70 : 117-125.

The Audubon illustrated handbook of
American birds. McGrew-Hill. New York.



Root, R.B.

Serventy,

(1967)

D.I.

&

H.M. Whittell (1967)

Slobodkin, TL..B.

Slobodkin, L.B.

(1954)

, F.E.

p— 1\} -

Smith

& N.G. Hairston (1967)

Specht, R.

Whittsaker, R.H.

Williems,

T.. (1969)

J'BO

(1960)

(1975)

The niche exvloitation pattern of
the Blue-Grey Gnatcatcher. Tcol.
Fonogr. 37 : 317-349.

Birds of Western Australis. ILamb
Publicetions. Perth, W.A.

Population dynemics in Daphnia obtusa
Kurz. Ecol. Monogr. 24 : 69-88.

Regulation in terrestrial ecosystems,
end the implied bslance of nesture.
Amer. Net. 101 ¢ 109-124.

£ comparison of the scleronhyllous
vegetetion characteristic of Mediterran-
ean type climates in France, Californis
and Southern Australia, I Structure,
morvhology and succession.

Aust. J. Boteny 17 : 277-292.

Vegetation of the Siskiyou Mountains,
Oregon and Celifornia. Ecol. Monogr.
30 ¢ 279-3%38,

Habitat Utilisetion by four species of
woodpeckers in a centrel Illinois wood-
land. Am. Midl. Nat. 93 : 354-3%67.



\PPENDIX

The bird svecies thet occurred in the
Mdersyde) and the Senta Monica (Czlifornia)

1z

study zrees.

Best Pingelly (near

The size

and mein feeding preferences end relative abundance of the species
The Californian data was extracted

(Rast Pingelly only) are shown.
from Cody (1974) end Reilly (1969).

(a) Hast Pingelly site.

SPENIES - scientific name

Port Tincoln Perrot

REL.

- common name SIZE (cm) FOOD ABUNDANCE
Gliciphilia melenops 15 Nectar Q.37
Tawny-crowned honeyeater
Phylidonyris niger : 17 Nectar 0.20
White-cheeked honeyeater
Lichmera indistincta 12 Nectar 0.18
Brown honeyeater
Acanthorhynchus superciliosus 15 Nectar 0.05
W. Spinebill
Myzomela nigra 11 Nectar 0.02
Black honeyeater
Felithreptus brevirostris 13 Insects 0.07
Brown-headed honeyeater
Melinhaga leucotis 21 Insects .01
White—-eared honeyveater
‘70sterops gouldi 11 Nectar, Insects, .02
W. Silvereye Berries
Petroica goodenovii 11 Insects . 005
Red-capped robin
Acanthigza inornata 10 Insects . 001
W. Thornbill
Acanthiza anicelis 1" Insects .04
Broadtailed Thornbill
Rhipidura fuliginosa 15 Insects .02
Grey Fantail
Colluricincla rufiventris 24 Insects .01
W. Shrike Thrush
Cacomzntis pyrrhophanus 26 Insects .01
Tantailed Cuckoo™ (c(1ernlll TS )

Phaps chalcoptera 32 ueed low
Gomron Bronzewing
Anthochaora chryvsoptera 29 Nectar low
Little Wettlebird
Barnerdius zonarius 3T Tucalyntus fruit low




(b)

Jants Monica site.

SPEATHS — scientific name

- common name SIZE (cm) FOOD
Calypte anna 10 Necter
Anna's Hummingbird
Vermivora calata 185 Insects
Orange-crowned warbler
Vireo solitsarius 14 Insects
Solitery vireo
Pseltriperus minimus 11 Insects,
Bushtit seed, fruit.
Mviarchus cinerescens 20 Insects
Ash throated flycatcher
Dendrocarpus nuttellii 18 Insects,
Muttall's Woodpecker berries, fruit.
Thryomanes berwickii 15 Insects
Berwicks wren
Colantes cafer 34 Insects, ants,
Red-shafted flicker fruit, berries.
Chameee fascieata 16 Insects,
Wrentit berries, fruit.
Parus inornstus 13 Seeds, fruits,
Plein titmouse insects.
ﬁ@rononjg?_:i_gg_liq 17 Ineectq
White fronted swift
Pirilo erythroohthalmus 20 Seeds, fruit,
Rufous-sided towhee ingects.
Pheucticus melanocerhalus 18 Seeds, fruit,
Black headed erosbezk berries, insects.
Pipilo fuscus ] Seeds, fruit,
Brown towhee insects.
Toxostoma rediviuvm 30 Berries, fruit,
falifornisn Thrasher insects.
fphelocome coerulesceus 30 Berries, seeds,
Scrub jay fruit, insects.
TLovhortyx 0011f07nlcug 2'7 8eeds, leaves,
Galifornian queil fruit,




