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Relation Between Number of Honeyeaters and Intensity

of Flowering near Adelaide, South Australia

HUGH A. FORD

The relat ion between number of honeyeaters and intensity of l lowering was studied in
sixteen sites near Adelaide in South Austral ia. Numbers of honeyeaters were hlghest in late
autumn and winter lor al l  species and lowest in summer. Numbers of honeyeaters of al l
species or o1 each species were cofrelaled with f lowering index of major species of plants.

Kcast ( 1968) summarized the availablc
in fo rmat ion  on  scasona l  movcmcnts  o f  Aus t ra l ian
honcycatcrs und concluded that f lowering of
ncctar-bcaring plants \\ 'as the all important
factor. Probably all spccics of honcycatcrs con-
sume nectar from flowers to somc dcgrce (Pyke
I 981 ) but it is morc important to some species
tl lan otlrcrs. Around Adclaidc the longer-bcakcd
fiastcrn Spinebil l AtanthorhynchLts tcnuiroslris,
Ncw Hollantl and Crcscent Honeyeaters Pryli
donyis not'uelu>llandiae and P. p\rrhoptera and
Rctl Wattlcbird A nt lutc hac r a c ar unc ul at a appcar
morc ncctarivorous than the shorter-bcaked
Ycllow-faccd and White-plumed Lichenostomus
c/rl lsops and L. penicil latus and Whitc-naped
and llrown-hcaclcd Honeycatcr\ Melithrc us
lunutus antl M. btatit 'o\tris (Ford and Paton
1977) .  Inscc ts  and o ther  sourccs  ( ) f  carbo-
hvdratc such a5 manna, honeydclv and lcrp
composc  thc  rcs t  o f  the  d ic t  (Paron l98 l ) .  Onc
would cxpect thc scasonal movements of th9
morc ncctanVol'ous spccies to most closely
follow flowering intensity and indccd thosc of
thc  Rcd Wat t leb i rd  and New Ho l land Honey-
eater  do  so  (Kcas t  1968)  However  bo th  Whi tc -
napcd and Yellow-faced Honeyeaters show

regular seasonal movements in eastern Australia
and arounc l  Adc la idc  (H indwood 1956;  L iddy
1966:  Ford  1977) .

Fcw studies have attcmptcd to relate abund-
ance of honevcatcrs to abundancc of f lowcrs
th rough the  year  in  onc  arca  (see e .g .  Bc l l  I966) .
In  th is  papcr  I  p rcscn t  da ta  o r  numbers  o f
honevcatc rs  countcd  a t  l6  s i tes  ncar  Ade la ide
antl test for correlatiorrs bctween numbcrs of
honcycartcrs and intcnsity of f lowering.

I  ask  the  fo l low ing  ques t ions :

Arc  numbers  o f  cac l r  spec ics  and a l l  spec ies
o f  honeveaters  rc la ted  to :

i) f loweling intcnsity at all sitcs poolcd,
i i t  f l u u e r i n g  i n t c n . i l y  a r  r : l c l r  s i l e ,

i i i) t lowcring intcnitl, of each spccies of plant,
poo led  fo r  a l l  s i t cs  where  i t  i s  impor tan t?

Study Areas
Sixtecn study areas were chosen in the Mount

t,ofty Ranges, South Australia, one at Cleland
Conscrva t ion  Park  (  I0  km south-cas t  o f
Adclaidc) two at Waterfall Gullv (8 km south-
cas t  o f  Adc la idc) ,  onc  a t  Horsne l l  Gu l ly  (8km
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cast ol Aclclaide ). e ight at para wirra Rccrea_
tron Park. two at Halc C'onscrvation park ancl
t r 'o  - l t  Sand\ '  ( ' l cck  Conserva t ion  park  (a l l
l5 - ,12  knr  nor th -eas t  o f  Ade la ide) .  Tab lc  I  g ives
loca t ron .  l l l ominant  t recs  and main  nccrar -sources
lo r  cac l r  s i t c .  Most  s i t cs  had e i ther .  a  ra thcr
s tun tc ( l  ( l rv  sc lc rophv l l  fo rcs t  w i th  a  dcnse undcr_
\ to rcy  o l  woo( l land  w i th  sca t tc rcd  shrubs  and
grass. Thc mljor trcc spccics in forcst wcrc
I ' t r , t l r l t t t '  rb l i t l r t , t ,  F .  ! tn i t \o l \ . x  tnd  E.  los t i -
( r1 r , { ( / .  i r i t ( l  in  thc  wuu, l land  F  leucoxy lL tn ,  f ' .
t onraldL.rlartsis and Il. o(letata though most
spcc ics  occur rc i l  in  bo th  hab i ta ts .  Shrubs  werc
t l i versc  in  thc  fo rcs t  and n tos t ly  be longec l  to  the
fanril ics Mirnosaccac. Mvrtaceae. Epicridaceae
and Pro tcaccac .  Wat t l i s ,  cspec ia i l y  A<.ac ia
pJ,cnontlla, werc common in wooclland anci
forc\t. One sitc at Para Wirra (No. l4) hacl
bccn clcarcd and had vcry few trees but had

dcnsc Xantlvrrl loca scmiplana C)nc site at
Sandy C ' rcek  (No.  I6 )  had mal lee- fo rm euca lyprs
(mostlv t losci<ulosa) and cyprcss-pincs Ca11l-
tri,t ptcissii, with a dcnse unclerstorcy.

Of the trees, E. leuto.rylon providcd the major
nectaI sourcc to thc bir(ls; ELtctl]-pIus cosmo-
phylla was also visited frequcntly. Eucalyptus
ockt'ato, E. lasc.itulosa, E. <tbliqua, E. flinio-
cal'-x, I:.. <antaldulcnsi.s and h. b.l.rk,rl also
flowcrcd but rvcrc rarcly visited by birds. The
maJor  ncc la r -soutccs  an tong the  shrubs  were :
,1st rolome c.onost e plictides, Epacris impressa
(both Epacridaccac), (:orrea schle<htendall i i
(Rutaceac), Bonksia marginota an<l Grevil lea
lavanclul(tcea (both Proteaccac). Thc mistletoe
Amlema miqucli i (Lornntbaccac) rvas also fre-
quently visitccl. Xctntltorrlrcea samipluna pro-
v ided ncc tar  in  one s i te .

TABLE I
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Each site was visitcd on two days each month
f rom Nolembcr 197-3 to Octobe r l9'74. One
v is i t  l vas  rv i th in  four  hours  o f  sunr ise ,  thc  o ther
lcss  than four  hours  be fore  sunset .  I  wa lked a
fixed transcct of c. 600 m for 45 minutcs and
rccorded cach honeyeater seen or hcard. Obscr-
va t ions  \ \e rc  no t  res t r i c ted  to  any  par t i cu la r
( i i s tancc  f rom thc  t ranscc t  hence numbers
cannot hc convcrted to density. However they
:;hould givc a nteasure of rclativc dcnsity from
which  changcs  in  abundancc  t l r rough thc  vcar
can bc  in fe r red .

I notcd spccics of plants whose flowers were
visitctl bY birds and at cach visit estimated the
intcnsitl of f lowering on a scalc of 0-5, whcrc
0 - no flowcrs. I I up to l09o of peak,
2 =: l0(ro-25nt of peak. ..1 - 25-50qo of peak,
1 - 5O-7 51c, of pcak. 5 -- >75qo peak bloom.
Peak bloom was taken as the intensity of f lowcr-
ing  in  the  s i te  in  wh ich  thc  p lan t  was  most
common,  so  tha t  in  s i tes  where  i t  was  scarce  i t
would scorc only I or 2 when in full nower.

Numbcrs of bircls and llowering indexes wcrc
addcd for the two visits cach month and Spear-
nran  s  Rank Cor re la t ions  werc  app) icd  to  the

-
Fz

U)

z

J  F M A M J  J  A S

.  F isurc L Total  numhet\  o l  l l l t i te-p lumrd (WP),  ant l
Yelk*, - laced (yF) I Ione!-catcrs and Red
Watt lehi  ls  (RW) each month;  a l l  s i tes
combined.

Honeyeatefs and Intensi ly ol Flowering

twelve sets of data to answcr the questions askcd
in  the  in t roduc t ion .  Tes ts  were  car r ied  ou t  on :
all honevcaters poolcil anil all f lowering inclcxes
poolcrl. caclr spccies of lroneveater and all f lower-
ing indexes, all honcyeaters and each flowcr
spccics, and each honeyeater \pccics against
cach florver species. The last two wcre done for
data from only those sites where the flower
spccics was common (total of f ivc or more for
bes t  month) .  F ina l l y  numbers  o f  each spcc ies
and all species of honcyeatcr were tested against
total f lowcring intlex for cach site. Data for
each honcveater  spcc ics  wcrc  on ly  tes ted  i f  there
were 20 or morc records of that species from
the sitc(s) and it was recorded in at least six
months .

Results

Thc  to ta l  numbers  o f  e igh t  spcc ics  o f  honey-
catcrs recorded in cach monlh are shown in
F igu fcs  l ,  2  and - .1 .  Numbers  arc  h ighcs t  in  la te
autumn and w in te r  fo r  a l l  spcc ics  (May to  Ju ly
peak) and kru'est in summer. Thc incrcase
dur ing  au tumn (March  to  Mav)  i s  cspec ia l l y
marked for White-napecl ancl Ycllow-faced
Honcycaters ,  bu t  a lso  subs tan t ia l  fo r  Red
Wat t l cb i rd  and Ncw Ho l land Honeyeater .
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.  F igure 2.  Total  , tumhe^ . l  Wl i tc-napcd tWN )  and
B Nn-lrcadcd (BH ) Hone,"eaters eaclt
month;  a l l  s i t (s  nmbined
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Cftsftnt (CR) Honeyeaters, ahd Eastern
Spincbi l l : t  (SP) coch month;  a l l  s i tes com-
bined.

TABLE 2
' lotal 

8o\1oring indcxes for cach spccies, al l  si tes combincd, cach m()nlh. Plants in chronological ordcr of peak
flowering time.

Plant  Specics M DN

Eutalrptus rb l iqua

Amy'ma miqu, l i i

E. lasciculosa

Corrca Khle.htendal i i

Bonksia marginata

Epacr is imptesla

A slroloma conoste phioides

G revillea lavandulacca

.\' anl fu )trhoea semi plana
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6

0
3

l
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0
5

0

0

6

8

8

8

0

5

1

3

t)

0

0 1 0
2 7 0 0

4 8  1 9 3
7 6 1

t 3  t 7  1 3

6 9 8

6  6  l 3
10 33  36

t 2 5 4 5
1 0 2

3 0 0

0 0 0

o l 0

r 0 0
1 0 0

7 4 3

8 5 4

1 3  7  9

49  18  4 l

52 42 14

1  5  1 6

0 0 1

0 0 1
1 0 0

0 0 0
0 0 0
0 0 1

3 1 0
2 2 0

43 41 21
3 1  7 0
1 0  l t  6
5 5 6

l 0

I

0

5

0

0

0
0

5
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Smaller numbers of Black-chinned Honeveater
Melithrtptus gr.i larr.s, Tirwny-crowned Lioney-
eaters Pltl'lidonyris melanops and Little Wattle-
birds Anthochaera chr.tsoptera were also
recordc(l, rather morc often in winter.

The monthly flowering indexes (all sites
pooled) for each species of plant are shown in'fable 

2. Eucalyptus leucoxylon has flowers
th roughout  thc  ycar  though fewcr  in  summer .
Astroloma, Epacris antl E. cosmophylla flower
nrainly in winter, Grevil lea and Xanthorrhoea
in  spr ing .  Amyema in  la tc  summer  and E.
lascicukra, Bonksia morginata ar.d Corraa in
autumn. There are flowers available throughout
the year but thc period November-January
appcars to be a time of rclative scarcity, March-
Septemb€r onc of abundance. The abundance of
honeycatcrs fairly closely matches the pooled
flowering index (all sitcs, a)l spccies, Figure 4,
r. : 0.ti4. p < 0.001). Each species of honey-
cater is also positively correlatcd with total
f lower index for each month (Table 3, p a 0.05
in  a l l  cases) .

Relati()ns bct$een numbers of birds o[ each

H. A. Ford: Number of Honeyeaters and Intensity of Flowering

The abundance of each species of honeyeater
tested a-eainst the flowering index for each plant
spccics in appropriate sites is shown in Table
3 .  Guncra l l l  numbcrs  o f  l loncyc i i t c r j  a rc  s ign i -
ficantly related to flowering index in Astobma,
E. leucoxylon, Epacris, antl E. tosmophylla, The
relation is weakcr for Correa ancl absent in
AmJ,ema, Banksia and X anthorrhoea.

Honeyeater abundance and flowering index
Ior cach site are compared in Table 4. ln most
cases  ( l l  ou t  o f  l6 )  thc rc  a rc  s ign i f i can t  cor re la -
tions betvJeen all hone,veaters ancl f lowering
intlex. In about two thirds of thc cascs (43 out
o f  69)  ind iv idua l  spec ies  are  cor re la ted  w i th
flowcring indcx.

Discussion

Generallv, numbers of honeveaters of all
species or of each species are corlelatcd with
flowering index of the major species of plant.
Before  cons ider ing  whether  the  abundance o f
l lowers determines the abundancc of birds,
several sources of bias and alternative explana-
tions necd to be considcrcd.

TABLE 3
species per monlh and f lo\r 'er indcx for choscn sitcs. Flowcrs in approxi-
mate order of importance.

2S

4 E € =
< 7 . r 2
c c ( r Z J i

i 2 9

r s 3

All l lo$ersA

4 . 7 . 8 . 9 .  1 0 ,  1 1 ,
12, l . l ,  1.1. f5 E. Ieucor!- lon

5 . 6 . 7 . 8 ,  1 1 ,
15. 16 Astroloma
2 E. cosmophyllo
5 , 6 , 7 , 8 . 9 ,
l t .  1 4

t 5 ,  l 6
ns ns ns ns ns ns ns ns ns
ns ns ns ns

n s - n s n s n s
' n s

14 Xanrltorrhoea

l l  Corrca

1 , 2  E p a c i s

ns not signi l lcrnl,  * p< 0.05, ** p < 0.01. *** p < 0.001, insul l icienr data.
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TABLE 4
Rcll l l i {)ns bcl\ !ccn l l {^\ 'or ing inde\ and numbers of honcyc ters in cach month at cach \ i tc, lsing spsarmtn.s l{ irnkCirrrrhl i()n. ns not signif icanl. * p 4 0.05. *+ p < 0.01, , ,-- f  a.O.OOf. insumcicnt data.

Al l  rpccics

Red Watt lebird

Spincbi l l

- ' r .  .c* 
Hollancl

C rescent

I lr txr n-hcadcd

Whitc-napcd

Yollo\\-faccd

\\ 'hi tc pl mcd

ns

nsns

ns

ns

ns

ns

ns

ns

ns

ns

l . l

ns

l 0 I I t lS i l c  N o . I 512

Pul t  o f  lhc  rcas0n fo r  morc  b i rds  be ing  sccn
In  $ I l r i c r  thau sumntcr  may be  tha t  b i rc ls  a rc
nrore  ac t ivc  a t  lowct '  t cmpe la tu rcs .  A lso  in
sumnlc r  l lonc !ca tc rs  a rc  mou l t ing  (Ford  1980)
and nra)  bc  less  consp icuous .  Perhaps  in  thc
spcc ics  ihu t  show smal l  seasona l  changcs  t l resc
rcsu l t  I rom c l i lTc rcnces  in  ac t i v i t y  ra ther  than
i l  numbcrs .  Thcsc  spcc ics  inc ludc  Whi tc -p lumed,
Broir rr-lrcatlctl. anrl ( 'rcsccnt Lloneycaters and
I ias tc rn  Sp incb i l l .  June to  August  l igurcs  fo r
thcsc  spcc ics  avcragc  about  tw icc  those fo f
Dcccmbcr  to  February .  For  Whi te -napcd,
Yc l lou- faccc l  an i l  Ncw Ho l land Honeveaters
r t t . l  R c , l  \ \ r r t l c b i r J  r r i n t c r  ( ( ' u n t \  a \ c r a g ; ( l  f i ! c
to  t \ \ , cn tv  t imc!  those o f  summer .  I t  sccms un-
l i kc lv  tha t  changcs  o f  th is  n lagn i tude can be
cxp la ined mere ly  by  changes in  leve l  o f  ac t i v i t y .

B l t c r l , n g  c , ' u l r l  J l \ )  c o n l l i h u t c  t o  t n  i n ( i c i l \ (
in  nL ln rbers .  However  honcycatc rs  b recd bc twscn
July ancl l)cccmber ncar Adclaiclc, rvith a minor
autumr)  pcak  in  sonc  vears  (Ford  1980) .  A
suntnre l  pcak  in  b i rds  countcd  wou ld  thcn  be
expcc tcd .  con t ra ry  to  what  i s  found.

Seas{ )nr l  changcs  in  abunc lance cou ld  resu l t
f ronr  c i thc r  loca l  movcmcnts  w i lh in  thc  Mount
| , , 1 t 1  l {  r n : ' 1 .  r r r  l l u n r  I o n ! r l i . t r n c c  n r i g l a t i r r r r
l [om outs idc  thc  Mount  Lo f ty  Ranges.

Wh itc-napcd antl Yellow-facetl Honeyeaters
are $ cll kno\\ 'n migrants i l 'r south-eastern
ALrs t ra l i i i  (H induooc l  l1 )56 ,  Keas t  1968,  L iddy

1966) .  They  arc  p r imar i l y  w in te r  v is i to rs  to  thc
nor thcrn  par ts  o f  the  Mount  Lo f ty  Rangcs ,  cas t
o f  Ac lc la ide  (Ford  1977) .  Thc i r  abundancc  i r r
la tc  au tumn an( l  w i | te l  n tay  be  duc  1( )  thc  u l ' r -
su i lab i l i t y  o f  the i r  b rccc l ing  arcas  a t  th is  t in1c ,
ra t l rc r  than to  lhc  abun( lancc  o f  f lowers  in  thc
\ 4 r ' u n l  L u l t )  R u r r g c . .  l h c  r c n r u i r r i r r e  t \  . ,  \ n c e i c \ .
the  Ncw Ho l land Honcvcatc r  an( l  Rcd Wat t le -
bil i l , are knorvn to nove around but t l ' tc cxtcnt
to  wh ich  th is  i s  loca l  o r  t ruc  migra t ion  is  un-
c lear  (  Kcas t  1968) .

The f lowcr ing  inc lcx  fo r  s i tes  shows a  pcak
bc twccn la te  au tumn and sp l ing  bu t  in tc rp [c ta -
l ions  f rom th is  shoLr ld  bc  caut ious  as  t l rc  in t l cx
is cruclc and not bascd on nul'nbcr of f lowcrs
or  ncc tar  p roduc t ion  A lso  va lucs  f tom d i lTcren t
spcc ics  havc  becn s imp ly  addcd uhcreas  thcy  a lc
un l i ke ly  to  be  equ i \a lcn t .  Tak ing  f lowe l ing
indcxcs  l rom s ing lc  spec ies  in  on ly  thc  s i tes  in
wh ich  they  are  common may bc  morc  rc l iab lc .
Horvcvcr whcrc two specics of platrt co-occur
anil f lorvcr at dil lcrcnt l imcs florveling of onc
may in tc r fe re  $ ' i th  an ,v  co l rc la t ion  bc twccn
f lowcr i lg  o f  thc  o thcr  and honc l /ca tc r  numbers .
For cxamplc Ilanksia ryLu ginolo occurs u,it l 'r
Astt(t l() 1t! Lrtnos t a phioidcs, $'hjch greatly out-
numbers i l ancl f lowers at a somewhat dilTcrcnt
tinrs. [, ikcwisc Arn\t 'nu /?rlquclir I io\\ 'crs whcn
E. leuto.r,. lon florvcrs arc scafcc. Not surprisingly
ncilher l lonk.ria nor Am)ema is correlated
wi th  honevcatc r  numbcrs
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This study gcncrally supports Keast's (1968)
contention that seasonal movements of honey-
catcrs are related to the flowering of nectar-
bearing plants, howcver there are several soutces
of bias and the correlations may only be coinci-
dental. Perhaps surprisingly there does not
appear to be a closer relationship between the
morc nectarivorous species (Phylidonyris,
Anthochaera, Acanthorhynchus) and flowers
than between the more "insectivorous" genera
(sensu Ford and Paton 1977 - Melithreptus
and Lic'lrcnostomus) and flowers. The latter two
gencra show as many positive correlations in
Tables 3 and 4 as do the flrst three genera. This
may be because thcse latter genera become
more nsctarivorous in winter when most of the
flowers are available and move into areas where
flowers are abundant.
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