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IN  THE
MISTLETOEBTRD (Dicaeum

ABUNDANCE RELATIVE TO

INTRODUCTION

Thc study has two objcctives: (1) To documcnt
diel temporal vocalization pattcrns in the Mistletoe-
bird Dicaeum hirundinaceuml and (2) To quantify
the seasonal occurrence of Mistletocbirds rclative
to thc annual f lowering and fruit ing cycle of the
common mistletoe Dendrophthoe vitell ina. The
first part was carried out ovcr cight 4-day periods
about 10 days apart from September. 1986 to
January, 1987, with an additional April (1988)
datc being added to increase scasonal coverage.
The sccond part entailed studies between Octobcr
and January over five years between 1988 and
1993.

METHODS

Thc studv sitc was a scction of opcn cucalypt forcst on
Fl i l t \kesbur! ,  sanclstone at  Ebenezer,  near Windsor,  New
Soulh Wales sec Keasl (1994a). Dentlrophthoe vitallinu is
thc donl inant  mist letoe species in the area.  outnumbcr ing thc
other sunrmer- f ru i t ing o ' le.  Atnt 'ema pe dula l l rm, by about l0
to one. Its major hosts are E(.d/)?!/r gummileru, E. exima,
E. panfuuluru, Ac ci parrunattensis and, occasionally,
conrmercia l  c i t rus.  I t  annual ly  produces i ts  br i l l ianl  red-and-
yellow liowers in November-December. and fruits in December-
January.

ln dcvcloping thc song dala the proccdurcs and mcthods
out l incd in Kcast  (1994a and b)  werc fo l lowcd. I  operated
from under cover at  a l ixed s i te a l  the lop of  a smal l  escarp-
ment and adjacenl  to eucalypts that  supportcd +5 mist letoe

hirundinaceum) AND SEASONAL
THE FLOWERING AND FRUITING

clumps. 
' fhesc.  

the best  group in thc immcdiatc area * ,ere
scasoDal ly  the focus of  at tcnt ion by the bi rds.  Song was
documcntcd and quant i f ied in successive 5-nr inutc scgmcnts.
In the l i rs l  year data gathcr ing cxtcnded l rom. l ( l  minutes
bcfbrc,  rnd cont inuing uDt i l  2.5 hours af tcr ,  sunr isc,  t ly  which
t imc s ingirg ratcs had droppcd considcrably.  Thcrcaf ter  i t  * ,as
thcr  cont inued in hal f -hour ly segmcnts through thc day using
the f i rs t  l0 minutes of  each.  Data f rom di f feren!  days and
seasons wcre rclated to suorisc as thc common rcfcrcncc poinl.
Af ter  thc l i rs t  year,  when focus was on seasonal  r t tendance
at the plants,  nx)ni tor ing of  song was l imi ted to the f i rs t  two
hours r f ter  sunr ise.  the Drost  pfoduct ive pern)d (sce later) .

Quant i l icat ioD of  vocal izat ion levcls eDtai led mul t ip ly ing the
numbcru of songs uttcrcd pcr minutc by an avcragc lenglh of
song. delemrined fron sonograms (Kcrsl 1993): This produccd
a f igurc lor  numbcrs of  scco ds sound product i (n per minute
for  each 5 minute.  rnd hal i  hour ly.  scSmcnt.  Thc rcsul ls  were
then plot ted sequent ia l ly  to g ive the complele song output
p. , l tcrn for  thc morning rnJ JJ\  ( f ig I  ) .

' Io 
comparat ively quant i fy  vocal izat io l r  lcvels lhrough the

seasoD, and 1() conprre these from year to ycar for thc longcr
term study,  thc s-minulc data scts for  the two-bour post-
sunr ise per iod were added and averagcd to g ivc a hgurc (wi th
staDdard deviat ions) for  sound output  in numbcrs of  scconds
per minute for  each set  of  dates.  The f igures were then plot ted
l inear ly (Fig.  2)  to br ing out  changcs in song output  through
thc scason. Timcs of ffowering and frniring of Dendrophthoe
were superimposed on this. This is shown for cach of the five
y e a r s  ( F i g . 2 ) .

Thc annual flowering and frlrilinq oI Dendrophlrce was
moDitored at  10-day intervals (Table 1.  Fig.  2)  over three 500
(width,  50) m transects a long a I  500 m sect ion of  demarked
trail. To eslablish basic seasonal occurrence/abundance

OF THE M|STLETOE Dendrophthoe viteilina

Deparrmcnr or Biok,gy. """":.trt-":)f.,":,:;on. onrario K7L 3N6 canaLra

Rcftived 2-l Mdfth. 1991

Mistleloeblrds inhabiling open eocalypl forest at Ebenezer, near Windsor, New South Wales.
vocal ized maximally irom aboul 15 minutes belore, unti l  two hours after, sunrise. This contrasted with
most other specres whose peak vocal izat ions were before sunrise. There was negligible singing
lhrough lhe day, as in other species. An annual inf lux of birds into the areas of f lowering, then frui ing,
mrstletoe (Derdlophthoe vitellina) was documented annually in late November-early December over
f ive summers using levels of lerr i tor ial song. Bird numbers were high during years ot good misf leloe
abundance and productivity, low in the poor years that followed plant die-otf. Seasonal movements
relative lo the berry production cycle in mistletoe are conftrmed as a maior adaptation in Mistleioebirds.
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RESULTS

Basic song types and. lengths

The songs fell into two categories: (1) pro-
tracted, multi-syllabled ones, with durations of
2.8-3.8 seconds and; (2) short, sharp, ones about
0.6 seconds long (Keast 1993). Tha latter were
commonly uttered in flight. Pizzey (1980) has
l ikened the former to  'swiz i r -swiz i t ,  \ \eet -weet

Ftg!rc I Moming and daylong voca[ization patterns in the Mistletoebird, rtt,e 4-dat data sets liom mid october, 1986, untit mir]J^uar) 1987' plus an 4irit 1988' set. Thi monting data i" ttr""a oi sl-iri"rt"'aivisions and data is a anged tetative to sunr*eas lhe 
-rcntmon 

polnt The daylong data is buted o; haU-hou y divisions, the Jirst ren mnutes betng used. Means and srandard

p:i t lerns of the Mist letocbirds numbers of birds were counted
each morning betwccn 080(H)900 houn along thc transects.
The counts were part of a wider seasonal inventory ol bird
species. Twclve counls (three of 25 000 m2 per day) were
made lbr each 4,day clusler. I! was found, however, that the
high mobil i ty of rhe Misrletoebirds l imited rhe valuc of srr ip
couDts to indicating presence/absence and major numerical
shifts in abundancc see high standard deviations in Figure
3. Subsequcntly, hence. reliance was placcd on the monitoiing
ol \o(r l i ralton le\el\  i l t  lhs planr. Jc thc murc apnropriarc
assessor ot scasonal abundance.
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1986 ,7  1988

DECEIVBER JAN APR
2-8 14-18 26-31 1319

1986 1991 1993

NOV 2] , DEC 8

Tha seasonal c1cle ol Dendrophthoe

DendrophrhLtc vitellinu began flowering in rlpical
years  (  lu8b-Eq)  abour  lhe  rh i rc l  

-wee(  
in

November, and continued for about 2.5 weeks
(Tablc 1). Berries were first harvcsted by the
birds about Dccember 5 l0 when three-quartcrs
grown and sti l l  green. By latc Decembcr much of
the bulk of the bcrry crop had been harvested.
Few berries remaincd by late.Ianuary.

Numbcrs of mistlctoe plants and bcrry
production levels werc high in 1986-7, 1987 8,
and 1989 90 (Table l). A dry winrcr and spring
in 1990 kil led about half of the plants in the area,
especially those on the srnallcr saplings. The year

Corel la 19(1)

SEPT OCT NOVEI\,{BER

2!30 1625 114 21-26

E

z

* indLcates significant difterence b€lween qale and
preceeding date

[:igutc 
_2. Averugc sok d production let,ds (h]ith st.t uftl dcriutkrts) in secon(ls J.)tr ntinut. lbr th( litsttuo hours litlloving sunise, spring rl sumner, five yurs tompared.

k insey ' .  and 'wa i t -ab i t ,  wa i t -ab i t ,  sh ipp , ,  and the
lattcr to 'dzee'. and 'tscw'. Thc longii calls wcre
uttcred bv individuals at maximum ratcs of 4-7
per minute in late November-early Dccember.

Terrtporul voculiztnion putterns, diel and seasonal

Singing began about 15 minutcs befbrc, and
continucd at a maximum level unti l two hours
r r f l t t  .unr rs t .  thcn  drupped prec ip i l ( ,u \ l y .  Thc
bt rds  s r rng  on l r  occrs iona l l y  dur ing  lhe  ho t te r
parts of the day (Fig. 1). The basic pattern also
characterized vocirl izations in October, early
Novembcr, January, and April, when tew birds
were prcsent.

TABLE I
Numbcrs of plil.Jrs of ntklrcphthoe vitellind (trlenns ard srandard devialions) in l*el\,e 500 x 50 m
lransccls (25 o(Xl  mr) .  and f lower ing and f ru i r ing datcs,  Novembcr 2t  Dccenber l t .  f ivc summers

l9iJ6 1987 l9it9 1991 1993

Misl le loe plants

Florvcr ing dares

Frui t ing dalcs ( i / .1 rL)
mir ture s ize )

2 . 5  1  1 . 9  2 . 2 !  1 . 1
Nov .21  No \ , .  18
Dcc. 12 Dec. 1,1
Dec .  G  Dec .9 -
Jan .  l 0  Jan .  14

o . i l  r  0 . 8  0 . 1  t  0 . 1

Nov.22- Dec I  l -
D e c .  l 0  J a n .  l

Dcc- i l  Dcc.  20
J a n .  1 6  J r n . : 1 0

2 . 3  i  1 . 6
Nov .22
Dcc. 1 I
Dec. I  {}-
Jan .  l 5
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Figurc 3. Srrip count tlara, each column based on ttaelye
500 x 50 m (25 0A0 m,) transects between 0600490A hr\
m.eans and standurd deviations, eight sets of dates t986-37,
ptus ntteryear comparisons (November 2l December g),
1986-87, I99l 92, and 199j-94, sampte size n : 24.

l aa3  w rs  exccp l i ona l l y  d r y .  A  su rvey  i n  I a l c
N( ) vember  o f  r ha t  yc i r  , howed  a  reduc r i on  i n
numbers of plants in the count str ips to about 25
per.cent of.the 1986-88 number (Table 1). Many
of the survivors were only sparsely foliaged, and
bore dead branchlets. Few blosiomed and in
those that did flowering and subsequently, fruit-
lng, were two weeks late. Duration of the fruit ing
period was also reduced and in mid-January
(1994) a high proportion of stit l  developing

berries. shrivelled and aborted. (Subsequent rain
in  

-ear ly  
February  p rodr rccc l  g r " .n in !  u i  ih "

mrs l te loe  p lan t \  and lhc i r  l r r rs ts  bu t  no  ncw
flowering).

-,Fruit resources available to Mistletoebir.cls in
Nor tmhr r -  Dec , . . rnhr . . r .  l9 r )0 .  wcre  ts t im l t r .d  lU
hc  a l )ou l .  h r l l .  in  l ( rq l  r ,nc_quar tc r .  o l  lhos( .
avrrlatrle In lg,laFlJs.

Abundarrces of Misttetoebirds, responses to the
cycle ln Dendrophthoe

The strip counts (Fig. 3) showed that thc areas
supported a small resident or semi_resident popula_
t ton  o f  Mis r lc tuch i rds  tsce  Seprcnrher '  t l r t l r ) .
I hc\e ci 'unls. lntl rhe vocrjization dltlr. confirmctl
tha t  there  was a  rna jo r  in f lux  o t  h i rd \  in  j i r te
No\enlber-etrly Deccmhcr uhen Dt.ntl n,ph thoc
stafted to flower. Thc numerical increase in
t 

hu.n d,rtl:: 
^.yqg..f l ed hy rhe c()unls wirs . i ign ti-

canr  / . - t ,  lu td  (Mann_Whi tney  U Tes l ,  p ,0 .05)
ovcr  lhc  (Jc lobcr  f igurcs .  V( )ca l i za l ion  leve ls  a r(he  c lump\  oJ  p l rn ts  inc rcased hy  a  compl r r rh le
oegrec  (Frg .  t ) .

The mr lcs  were  h igh l ;  voeu l  in  la tc  November
rnd  th rough rhe  f i rs t  ha l t  o l  December .  Mos l  o f
the song.was uttered in the immediate vicinity oi
the mistletoe clumps and whilst f lying rapidly
between clumps. In contrast to eirt i jr ir i ttr6
season the songs were of the protracted 2.9-3.9
second variety. Individuals sometimes uttered
these songs end-to-end for several minutes at a
t ime.  When two males  a l ighred  ncar  rhe  same
c l ,umn lhe  aggress i re  s ing ing  acce lc ra ted  and was
o l len  accompan ied  by  d isp lay  posrur ing .  Sound
outpu t  leve ls  o l  about  l5  scecrnds  per  minu lc  werc
then reached.

.  By  la te  Decemhcr .  a5  lhe  ber ry  c rop  wancc l  lhe
c lumps wcre  a t rended w i th  deereas ing  f requenc) .
the song outbursts were less sustain-ed, and the
males were much less obvious. The strip counts
(Fig.3) confirmed that there was a significant
drop in numbers of birds in late Dccember
January (Mann-Whitney U test, p,0.05), not jusr
a seasonal drop in their visibil i ty or activity.

. In_ qid to late January mean sound output
levels fell to an average of about 2.0 seconds per
minutc. In April the birds were only rarely
encountered during strip counts (Fig.3) and the
birds were heard only occasionally (Fig. 2).

: .  =  R  P :
i . : q r ' ; - 0 9 + ; i o
r r ( , N : i ' ,
L r I - C E C C # o
= . f f g H H E - D ;
- D B ; ;  =  =  =  g
f , t s ; E t ' i H ^ @ j
L r r o o o , n ; Y z
< h o z 2 o 6 6 S
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Comparisons of the different ycius showed a
common pattern of abundance increase in mid to
late November (Years 1986, 19g7, 19g8), and a
dr ( )p , rn  J i l l l uarv  Wi th  [ewer  h i rd \  the  pr t te rn  u r : ,
less  r i i scern ih le  in  l t )g l  ( /2 .  rnd  s t i l l  l ess  so  in  thc
dry 1993-94 year.

When abundances of the birds arc compared
for  la te  November  car ly  December  in  the .good '
ycar of l9U6 to the increasingly depauperate oncs
of l99l-92 and 1993 94, sti i i  counti showed a
s l l r i s t i c i r l l )  s ign i f reunr  d_rop  in  numhcrs  {F ig .  J ) .
r r 'oLJ l rz i r l r ' rn  levc t \  i l t  the  p l ln l \  were  murkcd l l
l.fs.s (lig :), down to about 1/5 of the earlier yeari
( F i g . 2 ) .

DISCUSSION

Compared to most other bird species at
Ebcnezer (Keast 1994b) thc Mistletoebird started
to sing relatively late: the bulk of the singing
bcing after sunrise. The reason for this is not cleai
unless it was relatcd to feeding times, and intcr-
male compctit ion, at the plants. The main functions
of song in birds are territorial probing and
det tncc .  and c ( 'u r lsh ip  and pa i r  ma in tcnance
(Howard 1920i Marler and Peters 1980; McDonald
1991). No data were dcveloped on which was the
more important herc. Territorial association with
the mistletoe plants was, however, marked.
Whcther or not thc birds defended these plants
was not studied. Note that whilst many bird
species "defend" nectiu sources few dcfend fruit
sources (Snow 1966; Snow and Snow 1984, 1986).
This aspect merits examination.

Although litt le evidence of breeding was found
thc time of arrival of the birds was several weeks
in advance of the documented breeding season
ncar  Sydney (F ig .4 ) .  On th is  bas is  the  h igh  la te
November-early December vocalization levels
could have had a courtship role. Alternatively, if
the birds were ultimatcly to breed only in
January, the song activity could have been largely
territorial in nature. (Note that the bulk of
Sydney breeding records given here are from the
C--umberland plain (suburbs of Doonside, Black-
town, St. Marys) where, before the clearing for
housing in the 1960's, largc numbers of birds con-
centrated annually on the berries of Amyema
gaudichaudi on the paperbarks (Melaleuca)
(Keast  1958) .  )

5r  MISTLEIOE BIFD

,, . rf..rl i l i l*.
OCT NOVEMBER DECEiT,IBEF JANUARY FEBFUAFY

: 9

l | lurc 1.  (  lut .h n i  an, ,n ddrr t  t r r  t t t /  h, l i \ t t r t . ) , .ht ,d t  t4t
t . t  th"  5\ 'dnrt  t ' f t .  A1lk l \  t ' t t / t td l ' .  t ' , t t , t  1, , , t4 t1ut , ,u\
sources (se( A.knowledgtnents ).

In its close relationship with thc mistletoes
(Loranthaceae and Viscaceae), whose berries
tbrm its major lood (Britt lebank 1908; Chandler
1912;  B lake ly  1922;  Re id  1986,  1987) ,  and w i th
adaptations fbr bcrry feeding cven extcnding to
gut morphology (Salomonsen 1961), the Mistleloe-
bird is perhaps Australia's most interesting
frugivore. Seasonal influxes of Mistletoebirdi
coincident with the fruit ing of mistletocs have
now been documentcd for many areas: e.g. the
arid intcrior (Mathews 1923-1924; McGilp 1923);
eastern New South Walcs (Hindwood 1936); the
Pumiceton Passage area of southeastern Queensland
(Liddy 1982), and Adelaide region (Reid 1983).
Liddy provides by far the most comprchensive
account: his nettings of birds incrcased 10-60
times over those of the small resident population
in July-November when the mistletoc Amyema
cambagei fruited.

This paper confirms that seasonal movcmcnts
in association with the annual cycle of dominant
mistletoes are a major adaptation in the Mistletoe-
bird.
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INTRODUCTION

Densities of landbirds have been estimated in
heathlands (Pyke 1983), woodlands (Ford and
Bell 1981; FLtrd et al. 1985; Gilmore 1985; Kcast
1985; Wonarski 1985; Arnold et al. 1987) anc)
forests throughout Australia (Recher et a/. 1971;
Bell 1980; Loyn 1980; Shields and Recher 1984;
Wardell-Johnson 1984; Collins et al. 19851
Kavanagh et al. 1985 Pyke 1985; Shields er al.
1985). To pertbrm these estimates, standard
procedures were adopted (Pyke and Recher 1984;
Bell and Ferrier 1985) and the surveyed plots
varied in size from a circular area of 0.13 ha (Pvke

l q8J)  to  a  long rec lanqu lar  t ransecr  o f  5u  hc
(co l l ins  e r , / / .  l9g5) .  w i rh in  each p lo r .  i l  was
implied (or assumed) that the iabitat was
homogencous.

Comparisons in bird density can be made
between similar habitats in different places
and between different habitats. But for these
compar i \ons  ro  be  meun ing fu l .  var ia t ions  in
dens i ty  wh ich  occur  u i rh  month  o f  year  and in
particular pockets of the habitat should be
considered. The aim of the present study was to
quantify these variations in an urban reserve with
a mosaic of different microhabitats.


