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INTT{ODUCTION

Seveial previous studies have described the
bch,ur  io t r r  anc l  cco logy .  par t i cu l f , r l y  tha t  re la t ing
to  lo fng tng .  o l  I  numbcr  o f  honeyeatc r  spec ie :
(Keast and Condon 1968; Gravatt 1971; Richer
l , )77 :  H; r l se  le78:  I  homas 1980) .  Recent ly  more
cnrp l tds ts  has  bccn p laccd on  measur ing  hon
much food, cspecially nectar, is present ani how
this alTccts the behaviour anci abundance ol
l 'roneveatefs (Ford 1979; Coll ins l980; Ford and
Paton 1982; Pyke 1983). In this paper we presont
r ia tu  o r r  I .h t  he l r l v iour  ( r jme buJg i ts  and iggres-
i r " r ) . ,  an( t  ec r , t  gy  { rc la l t !e  abundance t r I  b i r r l s ,
habitat and foocl resource use) of two sympatric
specles oI honeyeater.

Over a period of six months between 2g
Februr ry  and 22  Augusr  1q80.  tuo  spec ies  o f
noneyca le r  were  s tuL l i cd  in  the  Roya l  Nat iona l
Park r_ear Sydney, NSW. The species observed,
fhe Ncw HoJland Honcyeatir phylidonyrii
novrchollanil iae and the 

- 
Litt le Wattleli ird

.lntho<'haera clvysspTsr. are both primarily
n c . r l n \ r r r o u \  ( P y k e  1 9 8 0 r  a n d  a r c  c o n r m o n  i n
the coastal vegotation around Sydney (Hindwood
. l ' ,44) .  Or l rc r  honcvcatc r  jpec ies  r ;gu la r ly  seen
rn  the  '1u( ly  a rea  inc ludeJ  the  Tawny-crowned
Honcycater PhylidonS'ris melanops, yeilow-faced
F lonL l (31 ,1  L i t  hcno\ r t rmu!  c  h r . .1 .sops  and Easrern
Sgincbil l A, anthorhyn,ltut tenuito.ttris
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STUDY ARIA

Thc rvot k was clrn'ied out along lhe Uloola
Ridge, which l ies on the western eclge of the
Roval National Park, at an altitude of 200 to
240 n above sea levcl. Plants were identif icd
using Bcacllc at el. (19'12) and the piant com-
munilies rvere classificd after Bcadle and Costin
(1952) .  In  the  s tudy  area  two main  types  o f
\/cgetation were jdentif ied.

Flcath: Expanses of hcath lying along the saddle
of thc ridgc were dominatcd bv Proteaceae
tBonk iu .  l /a l r . r  lnJ  !v tpogan :pp . l .  Co. tuor ina
dist),1a, ,4ngophora cordilolia and Darwinia
fasti<ularis wele also common. Thc hcight of thc
hc i r th  ranged f rom 0 .5  to  2 .5  m.

Dry sclerophyll lorest: This community consisted
mostly of l)ucalyptus lnemosrcma, E. gummilera
antl Bonksia sen'aLa. In some forest areas,
Bunksia mat ginota nrd, R. ericifolia formed dense
undetstorcys. Elscwhcre the shrub layer was
composed of low Iying plants such as Petrophile
ancl lsopo.qon spp.

The study arca was cor'npletely clevastated by
a  bushf i re  in  November  1980.

METHODS

Thc activil ies of the birds were recorcled (by
I )M)  us ing  l0  x  50  b inocu la rs  and a  por tabLe
larpe recordel. Each month at ieast 20 unn]arked
incliviclual:; of cach spe':ies were observcd in thc
nrorn ing  (C700-1000 hours)  and a f tc rooon (1200-
1500 houls) over four clays of f ine weathel.
Observa t ion  t imes averaged l l l .5  r -  9 .3  minu tes
per n]onth for Nelv Holland Honeyeaters and
l17  I  6 .5  minu tes  per  month  fo r  L i t t le  Wat t le -
b i r c l s  ( m e a n  t  s t a n c l a r c l  d e v i a t i o n , n - 6 f o r
both). Bcha.,' iour was divided into perching (with
Iu l ther  subc l i v is ions  o f  ca l l ing  and preen ing) ,
l lying (which included hawking fl ights and
chases), and foraging (which included probing of
flowers, gleaning of insects and non-fl ight move-
nrcnts). As part of the time budget, how long
cach bird stayed at heights greatcr than and
less than lour n'retres in plants, and the type of
plant visited, was also notcd. Coclewords wcrc
used to describe the actions and locations of the
bilt ls. The information was later transcribed from
casset les  lo . l  pen  recorder  f rom wh ich  the
frequency and duration of behaviouls were
nteasureil.

The re la t i ve  abundance o f  the  honeyeaters  in
the  s tudy  area  was es t imated by  wa lk i r rg  a long
a 0.75 km tr.rnsect at 0700 lTours three to four
t!mcs cacl] montlr. Thc numbers of each honey-
eater  spcc ios  lounc l  u , i lh in  50  m o f  e i ther  s ide
of the path lvere recorded.

Ava i lab i i i t y  o f  nec tar .  as  c lc ls i t ies  o f  f resh
ilowers or inflorcsccnces, was determined using
iour sitcs. I lach site was of 30 m (l iameter with
1wo localed in thc heath and two in the forest.
ln all sites thc main flowering plants were
Ban,{ric specics. OnJy fresh inflorcsccnces, i.e.
those with some styles cxicnded. wcrc counted
r i i rcc  t l rcy  were  1he on ly  oncs  scer  v is i t cd  by  the
honeyeatc rs .  Othcr '  f lowc i ing  p lan ts  in  the  s i tes
includcd Daruinia fascic'ularis arld Lambertia
lormosa.

Thc abunclance of airbornc arthropods was
n]easuled using l2 small, p]ywood boards coated
\'vith a sticky gum ("Bird Tanglefoot"). The
boarcls wei e al ranged vertically at various heights
(0.5-8.0 n abovc the ground) bctween 0630 and
1030 hours  and aga in  be tween l l00  and 1500
hours. Aftcr cach pcriocl thc boards were col-
lecte.l an.l the arthropods iclenti l iecl and counted.
Insccts u,cic classificd to Order using Grigg
(1977). Since 949o of all animals collectcd wcre
in:iccts from here on the ternl "insects" wil l
signify all arthropods.

RESUT,TS
'i ine B udgets

Tablc 1 sumnrarises the inform.ttion as to how
the two honcycatc r  spec ies  spent  thc i r  t ime
awake.  For  each spec ics  a l l  da ta  we le  combined
since theie were no biologica)ly significant
cliffcrcnccs in thc mcan pcrccntagc times ovcr
o i ther  the  months  or  t imc o f  c lay  ( th ree- fac to r
ANOVAs*) .

ln general, the Ne$' Hollanc'l Horeyeaters were
more activc than thc Litt le Wattlebifds, spending
significantly more timc flying and foraging (Table
l). Thc wattlebirds perched for longer periods of
l ime and engaged in  ca l l ing  to  a  g rca ter  ex ten t
than thc New Holland Honeyeaters. Both spent
s imi l r r  p r t ,por t ions  o f  t ime preen ing .

A ggresston

Both New HollanJ Honeyeaters and Litt le
Wattlebi|ds atlacked other honeyeater species as
'tAnal!rit ol ta (lnce
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TABLE 1
Time budgcls of Nerv Holland Honeyeatcrs and Lit t le Watt lcbirds (mean :t  standard deviarion).

S p e c i c s '

Total

t ime (h) Perching Call ing Preening ForaginS

PercentaSe lotal t imc spcnt

Fl ] ;ns

N H H
12.7
1 1 . 6

8l. l  !  2.2
75 .8  i  t . 6

2.7 t- 0.8
0.9 I 0.6

1 . 4  i  1 . 1
t . 4  I  0 .6

6 .3  I  1 .4
1 1 . I : : l -  1 . 9

8 .5  I  1 .7
10.5 I 1.5

Signi f icance" N.S.

a Li t t lc  Walt lcbi rd and New
rcspcct lvely.

b d i l lcrenccs found bct \ \  cc l1
-  non-signi f icanl .

Holland Honeyeater have bcen abbreviatcd in tablcs and llSures as LW and NHH

spccies usinS thrcc factor analysis of variance (ANOVA); ** = p < 0.01, N.S.

u,ell as conspecil ics (Table 2). In all cases
obscrvccl the attacker was successful in driving
off the other bird. The proportion of attacks by
New Holland Honeyeaters that were intraspecific
r'vas signil icantly greater than that of the wattle-
b i rds  (Cont ingency  X!  :  7 .1 ,  d f  -  l ;p  1  0 .01) .
While the two species differed in their degree of
intraspecific aggression (New Holland Honey-
cater - 7.3, Litt le Wattlebird : 1.3 attacks/
hour observcd), both had similar rates of inter-
specil ic aggression (New Holland Honeyeater -
2.6, Litt le Wattlebird - 2.7 attacks/hour). Even
though wattlebirds are larger than New Holland
Honeyeaters (70g cf. 20g Paton 1979), the
former rvere sti l l  olten attacked by the latter
(Table 2). Most interspecific encounters involved
a pair of New Holland Honeyeaters chasing a
single wattlebird.

Although no birds were banded it appeared
that ccrtain inclividuals of both species were
clefending territories. This was based on observa-
tions of birds, found in certain locations, which
werc consistently aggressive toward other honey-
eaters that movccl ir ' to the area. For the Litt le
Wattlcbirds these areas included particular B.
ericilolia and Erythrina trees which were flower-
ing, while for Nerv Holland Honeyeaters the
areas were those containjng a nest. Active nests
of New Holland Honeyeaters were found in
March  ( I  nes t ) ,  Apr l  (3 ) ,  May (3 ) ,  June ( I )  and
August (l). Most (6 nests) were located in the
heath but this n]ay have been biascd since birds
clefencJing sites in the heath r,vere more easily
noticed than thosc in the forest. No active wattle-
bird nests were found during the study.

Lloneyeater Abundance

The mean number of each species (birds/
l.arnsect) observed each month is shown in
Figure l. New Holland Honeyeaters were by far
the most common species, rvith relatively
constant numbers throughout the study. Second
most common were the Litt le Wattlebirds which
became less abundant as the study progressed.
Yellorv-faced Honeyeaters were only common in
April, Eastern Spinebil ls during May to June,
rvhile small numbers of Tawny-crowned Honey-
eaters  were  repor ted  in  a l l  months .

TABLE 2

Rccords of aggressive cncountcrs where Little Wattle-
birds and New Holland Honcyeaters $ere the attacking
specics. (Data from all lime budgets combined, number
in parentheses is qo cncountcrs that pcre intraspeci{ic.)

Species

attacked

Sprcjcs altacking

LW NHH

Li t t le Watt lebird

Ne\Y Holland Honeycater

Yello*-faced Honcyeater

Eastern Spinebi l l

1 6
26
5
3

l 6
85
6
8

Total 50 (32.0) | 15 (73.9)
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a

TABLE 3
Watl lcbird and Nerv Holland Honeyeator
obscrved in vegetation; flowcring periods

Core l l a  10 (2 )

(numbcrs are tho pcrcentages ol ihc t ime the
of the planls are in pa.cnthcses).

T l r e  n u r n b c r .  g i r e r r  i n  F i g u r c  I  n r u \ t  b e
c ' ) r ) \ roe Ic . l  cuu15c es l imate \  s incc  each honey_
cater species \vould have differcnt levels of deteci_
abil ity in tlte forest ancl heath, and the results
lor cach were not kept separate.

Ilabitat Use

While the Lift le Wattlebirds wcre onlv founcl
i n  t h c  J r y  s ,  l c r o p h v l l  l o r c \ r ,  r h c  N e w  i l o l l a n d
Honcyeaters used both tlte forest and heath
(Table 3). For both spccies, usc of the banksias
ilrcreased ntarkedly when the plants flowered
(Table 3). From July onwards however, each
honcyeater bcgan usiltg different nectar sources
wilh Lilt le Wattlcbircls jn Erytluina trecs and
New Hollancl Ho[eyeatcrs in the Drirwinlc shrubs
(both plarts designatcd as 'Others' in Table 3).
Throughout the study, eucalypts were used a
grcat deal by both honeyeaters irrespective of
whether there were flowers present or not.

Gcncrally, wattlebirds uscd forest vcgetation
above the four metre level rather than below,
while the New Holland Honeyeaters visited each
zone for approximately equal amounts of t ime.
New Holland Honeyeaters in the heath used
plants mostly below four metres simply because
there was litt le vegetation taller than three
netres. These birds however did show a distinct

.___;d.:L_x__.____-_
-;;r" -........ 

- l-l*. - * o.,-)r-.-.- _
_ -- ................1+..*.i:r:..r:::-_

A / Y \ J J A

Figrrrc 1. Mean numbcr ol hone))eaters obsemed per
transc<'t oft\ix motths l-Nele Houand Hoie),-
cat er : - - - Li Ic W' aft lebird : . . . Tawnt_(.roh,ne(l Hone')-
eater; xxxx YellotN-laced Honeleater;
Eastcrn Spinehill). Numbers aboye each month are the
u n a n  d e n i l i e s , , 1  p r , , d m r i v e  u u n A i a  i n l L , r c r c e n t e t  i n
I t t .  drca t t t r  Ih, r t r r ' (nL(r  /  nt , ) .

All species, with the exception of the Litt le
Wattlebirds ancl the Tawny-crowned Honey-
eaters, were found in both heath and forest
habitats. The wattlebirds were only seen in the
forest while the Tawny-crowned Honeyeaters
werc onlv in the heath.

Habilat usc by the Lit t lc
birds were

Plant

SroLrp

HciSht Mar. Jlrnc July
(m) L W  N H ' N H '  L W  N H  N F T LW NH NIl LW NH NH L W N H N H  L W  N H  N H

75 48 14
4 2 0 3 1
0 0 4
0 5 1

Apr. May Aug.

l]&cdbpl&s spccies
(Mar.)
Ilonktia seftata

(N,Iar. )

(Mar. - Junc)

Apr. - Aug.)
'Others"

(June - Aus.)

44 56 25
21 22 36
1 0 0 0
1 9 8 8
0 0 0
o  4  1 1
0 0 0

0 0 0
| 9 l '7

0
l 0
0

0
t 6

l 3

0
l 4

>4

>4
< 4
>,1

>4

>4
<-1

66 34
8 2 8
0 l

0 0
t 7  8
0 0
6 t 9
0 0
1 6

0
l 5
0

0
I 7

0 0
9 7
l 0
9 1 4
o 1
2 5

67 .10 16
8 2 4 2 1
0 2 0
1 3 3
0 0 0
5  1 1  0

t 2 0 0
6 1 2 2 8
0 0 0
1  8 2 9

58  46  11  60  31  t 5
2 1 8 2 5  2 2 4 2 8
0 3 0 0 0 0
1 4 2 0 1 1
0 0 0 0 0 0
2 1 3 0 4 2

1 8  7  0  1  5  0
3 l t 1 6  2 t l  5

1 0  I  0  3 1  5  2
6  6 4 t  4  t 0 4 4

a --- Ne\v Holland Honcycaters in forest.
b Ncw Hoiland Honcyeaters in hcath.
c iDcludcs Ery'tllrina sp. (used by Little Wattlebirds) and Dartrin;a, Lcpbspermum and Cosuarina spp (uscd by New

Ilol land Honeleaters).
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prc le rcnce 
. lo r  those euca lyp ts  ovcr  four  me l res .

r l c  tc (o r { led  cmount  o l  t imc spen l  in  those
Irees was possibly biased since bir.cls sitt ing in
thcnl wele more easily noticecl ancl obseived
than those w i th in  the  heath .

Li.se ol Food Resources. I - Flying Insects

The numbers of aerial insects in both the
morning aml a_ftcrnoon periods changecl markeclly
ovcr timc in both habitats (Figure-2). Howevei
the nlcau total numbers for both periods

cunrh inc t l  d id  no t  vary  g rec t ly  f rom monlh  to
n r , ' n l h .  . w i t h  r h e  e r c e p t i o n  o f  J u l y  r F i g u r e  2 ) .
lnsect srzes were not recorded but it was noticed
that the majority of insects caught in winter
were smaller (( 5 mm in Jength) than those
trappcd in oarly autumn.

In every month except May, the total numbers
of f lying insects in the forest were significantly
greater than in the heath (X! tests, p < 0.05j.
Most -  o f  the  insec t .  cap lu rcd  were  d ip te ran . ,
t7R.S/ r .1  l xpg ing  f rom r iny  midgcs  ro  la rge  f l ies .
H)  menop lc rans  (w inge( l  an ts  and wa\ps)  accoun l -
ed for 10.49o while 4.89o were coleopterans. The
rcmaining 6.0 qa of the animals trapped included
hemipterans, Jepiclopterans and arachnids.

An analysis of the number of hawking fl ights
undertaken by honeyeaters revealed signifiCant
d i lTerence.  ber \  ee l  the  .pec ies  and among the
srx  months  ( rh ree  fac lo r  ANOVA.  F ,  1 ; .a  _  4 .0 .
p < 0.01). New Hollancl Honeyeaters, in both
in the rnorning and afternoon, hawked signi-
ficantly more than the Litt le Wattlebirds (Figure
3; Stuclent Newman Keuls, p < 0.05 in all cases;
overa l l  merns  \ew Ho l lan t l  Honp|ca 'Fr  -  I  s
an t l  L i r t le  Wrr t r leb i rd  O +  f r " * i ' i , i g  f i i g t r r t / r i i
observed). While the New Hollands showed signi-
ficant changes in hawking during the study (each
month's average was significantly different from
the prev ious  month ,  SNK,  p  10 .05  in  a l l  cases) ,
the hawking of the L,itt le Wattlcbirds varied only
slightJy over the same period (Figure 3).

t 3 o

I20

O

r00

90

l 0

5 0

a0

3o

20

t 0

o

::l
,ol

^ ^ a ) t a

/ n J J

a0

FiSt l r f  2.  (  ranq.r  in ! lp t thundan(c , ,1 ac al  inf f ( ! r  in
th,  m,.r  ut l  |  -  )  atd a l rcrnn. ,n 1_ _ -  _)  in drv
\1Pt^pl . t l !  l  ' rp, t  anJ hco,1t .  tNumbe^ ol  l ly ing invcis
(aut l t l t4 l t :  mean : t  r ranlard leviAr iun-)

F L I G H T S

Figufe.3. Number ol Hawking Flights, in the fiorking
an.l afternoon, by Little llattlebi ls and New Hollani
Honeyeoters (flightsll00 s ol observation).
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TABLE 4

Vert ical distr ibutions of honeyeater hawking activi ty and f lying insects.

Co re l l a  1o {2 )

Bird
spccics

HciSht
(m)

No. (& 7o) Hawking
Flights

Proportion Time
in Height Zonc

Total No. Insects
CaLrght Per Board*

Lw (forest)

NHH (forcst)

NHH (heath)

2t0 (78.4)
58 (2r.6)

232 (48.0)
zst (s2.0)
48 ( 8.9)

494 (91.r)

>1
< 4
>4
<4
>4
<4

741o
261o
481o
527o
lTqo
83qo

,+8.0
64.9
48.0
64.9
1'l.5
45.4

+ Each board had 157 cm1 of sticky surface.

For both species of honeyeater, the number
of hawking fl ights in particular height zones was
proportional to the percentage ol t ime they spent
in those zones (Table 4). In the forest and heath
the distribution of hawking fl ights by New
Holland Honeyeaters also corresponded to the
abundance of aerial insects in the two height
zones. Overall, the Litt le Wattlebirds hawked
more often above four metres even though there
were just as many insects in the lower zone.

We tested to see if the abundanc€ of f lying
insccts in the habitats, at particular t imes of the
day  over  the  s jx  months ,  was  cor re la ted  w i th  the
number of hawking fl ights made by the honey-
eaters in the same periods. For the wattlebirds
a significant correlation occurred only in the
a f t e r n o o n  ( a m ,  r  -  0 . 6 7 ,  p ) >  0 . 0 5 ;  p m , r -
0.82, p 4 0.05; n - 6 for both). For forest
dwell ing New Holland Honeyeaters (am, r -
-0 .12 ;  pm,  r  -  0 .77 ,  p  >  0 .05  and n  :  6  fo r
b o t h )  a n d  t h o s e  i n  h e a l h  ( a m .  r  -  0 . 5 0 :  p m .
r :0 .65 ;  p  >  0 .05  and n  :  6  fo r  bo th)  there
were no significant correlations. In all cases the
alternoon coemcients were higher than the
mornlng ones.

Use ol Food Resources. II - Nectar.

For most of the study banksias were the main
flowcring plants in the sites. Banksia ericilolia
dominated the heath while B. serrata was found
in the forest. A few B. marginata were scattered
in both the heath and forest sites. Lambertia
flowers were uncommon ar.d Dorwinia was a
tolally unexpected nectar source since it has boen
previously noted as only onc of many minor
plants visited by honeyeaters (Recher 1971). In

July it became a major ncctar source for New
Holland Honeyeaters in the heath (Table 3).
During August most ncctar feeding by Litt lc
wattlcbircls was on tbe flowers of nve Coral Trees
(Erythrina sp.) sitcd between a road and the
cdge of the dry sclerophyll forest. Ncw Holland
Honeyeaters in the forest continued to feed on
tlre remaining B. ericilolia inflorescences.

The extent to which cach nectar source was
used by the two honeyeater specics was deter-
mined by comparing ihe total number of birds
observed lceding at the various sources (Table
5). Bonksia serra!a, B. marginato and the
Erythrino sp. wcre visited more flcqucntly by
Litt le Wattlebircls than New Holland Honey-
eaters, while the reverse was true for B. ericifolia
and D. lascicularis (Table 5).

TABLE 5

Nectar sources used by Lit t lc Watt lebjrds and New
Holland Honcyeaters (total of 2,10 birds obscn'ed for

each species, N.S. = non'significant) .

Plant Numbcr of birds visi t ing Signincancc
group plant to feed

LW (X' test)NNH

Eacdl)pluj specics

I]. margitnla
B. eridlolia
D arta i nia I asc ic ular is

Er)llrllnd species

t 7
I 7
39
,r9
t)

28

1 5
5

2 1
93
27

I

N.S.
p<0.05
p<0.05
p<0.005
p<0.005
p <0.005
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With in  the  s i tes  the  t rees  uscd most  fo r  nec tar
lccding werc thosc with the greatest numbers of
mllorcsceltccs. A correlation betwcen the total
t lmc.spent.in a particular B. scr.rcra plant (during
ri 'hich probing rvas observed) by Cither honeyl
crtcr spccies, and the number of productive
i r , l l , ' f c \ ( . : t ( c s  i n  t h  r  p l a n r  , , r  a .  . i g n i f i c a n t  1 r  _  -
0 . ' )7 . .n  o :  p  .  0 .05 i .  Thcre  wa i r l so  a  fo \ i r i \e
corrclation bet\.vccn thc time spent in A. eiicifotirt
bus l ]cs  anc l  the  numbeL o f  p roduc t ivc
infloresccirces they carriecl (r - 0.89, n : 4;
p ; 0.05). In Derwinie, the dcnsity of f lower
c lus lc rs  and the  t in le  spent  in  the  c lump by  Ncw
Hollanil Honcycaters rvas significantly ioriclatcd
( r : 0 . 8 8 , n - 1 2 ;  p  q  0 . 0 1 ) .

T u  e \ i . m i  e  t h e  | e l r r t i o n r h i p  h e t w e e n  f l o w e r i n g
r i r ( l  I r .  ' neve! le r  rbun(hnce \ \  e  per fo rmed
cor|ela.tions using the mcan density of procluctive
hr r rk . i r .  in . f lo le ' r ' cncc .  {F igurc  l .  in f fo rerccnces /
n t - t  i .  ( l  the  mcan nu t ) )be ts  o l  b i rJs  secn on  a
I r ' . U r s u . r  e a c h  n t o n t h  t F i g r r r e  l ) .  T h e  c o e m c i e n r
l1 ) r  i r l l  honeycr te r \  (o r : )h ineJ  ua ,  h igh ly  . ign i -
f icant trut among the individual species the
coelficicrl ls r,vcre of variablc significance (Table
a)). Examination of thc r! values (Table 6)
! (v ( r le \ l  th i l l  r , l  the  f i rc  l toneyc . l le r  \pcc ies  on ly
iu r  t l r c  L i r r l r :  Wur r leh i rJs  

'anO 
y6 l low- faccO

I loneycatc rs  was a  subs tan t ia i  amount  o f  the
vilriation in bird numbers accounted for by
inlloresccnce tlensity. As always one must be
careful when inferl ing casualty fr.ont statistical
cor re la t ions  (N ie  e r  a1 .  1975) .

TABLE 6

Relations bct\\ 'ocn mean numbers of honeyeaters
observed per month (birds/transect) and the mean

dcnsity ol productivc banksia inf lorcsccnccs
inf lorescenccs/ cm2) (n - 6 in al l  cases).

DISCUSSION

Given tha t  thc  two spec ies  s tud ied  are  so
diffcrcnt in size it is not surprising that there
are some differences in their t ime budgcts. How-
ever, despite the statistical significance ol the
differences, New Hollancl Lloneyeaters and Litt le
Wat t leb i rds  had s imi la r  d iv is ions  o f  t ime.  B i r i l s
of both species spent most of their t ime perching
wi th  on ly  15  lo  2 l7o  o f  the i r  t ime a l loca ted  to
foraging and flying activit ies. This is quite
diffcrent to the time budgets recorded for- the
salr1e species in Victoria (Paton 1979, 1982a).
Paton (1oc. cit.) observed New Holland Honcy-
eaters spending bctween 45 and 939o of their
time fecding on IJanksie marginato, while Litt le
W:r t t l cb i r ( l s  \pcn t  an  a \e ragc  o f  42eo o f  the i r
u l  l l r c i f .  l i n te  nec tar  leed ing .  The.e  percentages
r i c  n r i l r ' : , c . l l ]  g i e a l e r  l h a n  t h , ' r c  u e  | e c o r d e d . ' l h e
cliftcrenccs may be cluc to variations in the nectar
sources used, e.g. differences in flower structure,
(lensity and r ichness (J/flower), which may resuit
in thc birds r-equiri i tg more or lcss foraging time
to  sa t is fy  the i r  da i l y  energy  needs.

I-loneyeatcrs are generally regarded as being
pugnacious toward both their own and othei
spec ies  ( [mnrc lmann l96 l ) .  Bo th  the  Ncw
I lo l land  Honeyeaters  and t , i t t le  Wat t leb i rds
obse |vec l  in  th is  s tudy  exh ib i teC io t ra -  and in te r -
specific aggression. The f|erluency of attacks by
these species against conspecii ' ics and other
lroneyeater spcctes was proportional to the over_
r r l l  mean i rbur r . lan ie  o l  car 'h  spe( tc \  l  ackeJ .  a \
( l e l c r m l n e ( l  b y  t t a n . ( . (  t  c u u n t s  ( N e u  H o l l a n r l
I Joneyeater  r :0 .99 ,  L i t t le  Wat r lcb i rd  r  =  0 .93 ,
n - 4 and p < 0.02 in both cases). It appears
thcn  tha t  lhe  f requency  o f  aggress ion  by  Neu
l l , ' l l a n r l  H o n e y e a i e r .  i n . t  w i l r t e h i r J .  i o w a r d
othcr  honeyeaters  ( incJud ing  conspec i f i cs )  i s  in -
fluenced by the relative abundance of, and hence
the  l i kc l ihood o f  encounter  w i th ,  o ther  honev-
eaters in thc area.

Thc basic aim of aggression IS to gain access
to some lesoul'cc, e.g., food, mates, shelter (Kauf-
nran 1983). In this study Litt le Wattlebirds
appcared to be activcly defending nectar
resourccs by the use of aggression and call ing
(Mclrarland 198.1). The same species has also
tlcen observed defcnding nectar sources in
Victoria (Paton I979). New Holland Honeyeaters
are known to hold feecling territories (paton
1982a) but in this study only nest sites seemed
to be defended. New Holland Honeyeaters

Correlat ion
Birds cocl icient (r) r ,

0.928
0.856

tJ.219

o.469

0.941
0.021

S ign i6cance

All  honc]eaters
Lit l le Watt lcbird
Ncw Holland

Hono)caler
Ta$n)-cro$ned

Honeyealcr
Ycl lo$'faccd

Honcleatcr
Lastcrn Spinebil l

0.861
0.733

0.062

0.220

0.885
0.000

p <  0 .01
p <0.05

p>0.10

p>0. l0

p<0.01
p>0.10
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insect numbers wcre greater in the aftcrnoon
most hawking activity by the birds took place jn
the morning. So wlri le f lying insects may be an
lmportant source of protein for the honeyeaters
(Paton  1982a) ,  the  t im ing  o f  hawk ing  ac t iv i t y
(luring the day or scason by either specjes does
not appear to be significantly influenced bv the
abunclancc of f lying insects.

Honeyeaters havc bcen reported as showing
district preferences for certain species of f lowers
(Ford and Paton 1977). In this study New
Ilolland Honeyeaters and Litt le Wattlcbirds
visited a range of nectar sources with some
sources being usccl more often by a particular
specics of honeyeater. Reasons lor such differen-
tial rrsagc are numerous but can often be reduced
to diflerences in the bird species energy needs,
foraging efficiencies and irterspecific dominance
relations (Ford 1979). Although no signincant
colrelation was founcl bctween the abundance of
New Hollancl Honcycaters and the density of
banksia inflorescences over the months, this
species did cxhibit obvious preferences for those
plants or areas with the highest clensities of
productivc infloresccnccs (Banksia spp.) or
flowers (Daryvinia sp.). The importance of the
extcnt ol f loral clisplay in attracting honeyeaters
has alrcacly bccn documcntcd lor Correq, Call is-
lemon anrl Eucalyptus species (Pa1on 1982b).

One of thc clogmas associated with honeyeaters
is that the nlovcmcnts and abuntlance of birds
in  an  area  is  d i rec t l y  re la ted  to  some measure  o f
the  nec tar  ava i lab i l i t y  in  tha t  a rea  (e .g . ,  J /ha  o f
f lowers /ha) .  Wi th  the  except ion  o f  a  few s tud ies
(Grll ins and Briffa 1982; For-d and Purssy 1982;
Pyke 1983; Ford and Paton 1985) few quanti-
tative results have l-.een supplied to support or
refute the idea. In this study we found that
honeyeater numbers (birds/ transect) did not
necessarily f luctuate with changes in nectar
availabil ity ( inflorescences/ m!). Of the five
honeyeater species recorded in the area only the
numbe.s of Litt le Wattlebirds and Yellow-faced
I{oneyeaters were highly correlated with
inflorescence clensity (Table 6). Thesc species may
track nectar availabil ity by either local move-
ments, in the case of the wattlebirds, or durjng
nrigrations, as in the Yellow-faced Honeyeaters
(Keast 1968). The lack of correlations for the
other three spccics (Table 6) could indicate that
lhey do not track nectar or the results could be
due to other factors, e.g., the irf luence ol non-
banksia nectar sources which were not measured

occupy ing  snra  l l  b reed ing  re r r i ro r ies
the nest has been noted by Recher
population north of Sydney.

centred on
(1971)  in  a

ln terms of habitat use there are some markecl
J i f l c rcnces  bcr$een rhe  tuo  spec ies .  rhe  mos l
(onsp icu{ ,u \  bc ing  the  absence u f  L i r t le  War r le -
bircls from the heath while the New Hollancl
IJoncyeaters occupy both heath and lorest
habitats. Stands of tall trees (> 4m) appear to
be a basic requirement for Litt le Wattlebirds
even though they wil l visit shrubs below four
metres to fced (Table 3). This species' tendency
to use vegctation above four metres could be
clue to a need for a high perch for either haw-
king (the lower, clenser foliage may reduce
manoeuvreabil ity), and/or a vantage point to
watch for predators or territory intruders. New
Hollancl Honeyeaters, being smaller than the
wattlebircls, can move and hawk more easily in
the denser vegetation below four metres. It may
also bc that the New Holland Honeyeaters are
excluded, to sonle extent, lrom the higher vege-
tation by tcrritorial wattlebirds. When plants are
fiowcring the time spent by each honeyeater
species in either hcight zone seems to be deter-
mined by the distribution of the flowers, e.g.,
f lowers of cucalypts and B. serrdta, wcrc all above
Iour mctres, thosc of B. ericilolio were in both
zones, while those of B. marginatawcro all below
lour melres. As this study was carried out over
oniy six months ol the year it is an incomplete
ana lys is  o f  the  b i rc ls 'hab i ta t  use .

New I Ioliand Honeyeaters took far more aerial
insects than the Litt le Wattlebirds. Wattlebirds
may find hawki[g energetically too expensive
compared to gleaning insects, and when they do
hawk they may be selecting large prey items,
such as  moths  (Recher  1971) .  In  bo th  the  heath
and forest habitats the amount of t ime spent
and the number of hawking fl ights made by New
Holland Honeyeaters above and below four
metres concsponded closely to the abundance of
aerial insects recorc{ed in those height zones
(Table 4). New Holland Honeycaters may be
dividing their t ime at various heights in response
ro the avaiiabil ity of f lying insects, although the
distribution of nectar and intcractions with other
honeyeaters may also influence vertical habitat
use. The correlations betrveen hawking activity
antl abunclance of insects over the months and
times of day revealed that both honeyeaters
lollorved changcs in the numbers of f lying insects
more closely in the afternoon. Horvever', while
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(Dorwinia.usecl by New Hollancl Honeycatcrs
in  t . l re .  hear l r .  in  Ju l l  and  AugusU or  changes in
hr rJ  r l c tcc tab i l i t y  rTawny-crowned Hone l  ia te  rs
not  . r \ r tg - -con p icuou '  f l i gh t  d i \p lay  in  w in te r
n r . r n : t l \ ) .  w h e l h e r  c o r r c l a t i o n s  a r e  [ o u n d  t o  b e
significant or not there is unlikely to bc a single
l 'actoi which detcrmines thc numbcrs of honJy_
caters in a givcn area.
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