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Mixed Species Flocks in a Dry Sclerophyll
Forest in Autumn and Winter

NEIL  HERMES

.  M i xed  spec ies  f eed ing  f l ocks  we re  s tud ied  i n  d r y  sc l e rophy l l  f o res t  a t  B l ac l<  Moun ta i n
Nature Reserve,  Austra l ian Capi ta l  Terr i tory.  Twenty- three spbcies weie ooserued in mixedf lccks.  .Species are grouped according to 

' foraging'  
patern and detai ls  ot  t f re compoi i t ion

o f  t he  l l o cks  i s  o i ven .

Mixecl  species f locks have been studied i r r
nrany parts rrf the rvorlcl e.g. Ceylon (partridge
and Ashcrot i r  1916).  Sarawak (Croxal l  1976),
Kashrni r  (  Macdonald and Henderson 1977).
Patagonia (Vui l ler - rnr ier  1967),  Brazr l  (Davis
1916 ) .  Pe ru  (Munn  and  Te rbo rgh  1979 )  anc l
Arizona (Ar-rstin ancl Linwood Smith 1972) ancl
shown to occur in a rvicl: range of habitats ancl
to.  vary in  the nunrbcrs.  spei ics ancl  foraging
behaviour of birds present. Macclonalcl ancl t lenl
derson (197'7)  s tated that  th is  var iat ion makes
it dil i icult to devise a general hypothesis to ex_
plain the existence of mixed specG flocks. Morsc
(  I970 )  suggcstec l  thar  cer ia in species rv i th in
nrixed spe*cies flocks reduce comperirion by feed-
ine in  d i f lerent  s i tes to the onei  used bv other
: lpecics i r r  the f lock.  Krebs,  MacRobei ts  and

Cul len (  1972) have showir  in  exper imenta l
s tud i cs  t ha t  n r i xed  spcc ies  l l ock ing  mav  i nc reasc
thc arnount  of  in tcr ipcc! f ic  lc i r rn i i t l  o l :  potcnt ia l
food tou..".. Llck ( 1968 ) and 

*GosslCustard

( 1970) sugges-ted ar.r antipreclator advantage to
nr ixed species f lock ing behaviour .

In th is  s tudy the a im was to determine the
extent to which mixed species flockine occurred
in Australian birds in a dry scleropilyi l forest
outs ide the breeding season.  Also,  i t -was hoped
the study would indicate rvhich species formecl
mixed species flocks and how theie flocks rvcrc
slructured. There are few published recorcls of
t h i s  behav iou r  i n  Aus ; t ra i i an  b i rds  (Can r ro r r  1934 ,
Scdgrvick 1949 ) . Bell ( in press ) has exarrrinccl
mixed species f lock ing in  the s: lme locat ion as
th is  s tudy.
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Methods

_ _ ' fhe four  s tudy areas in  the -52 I  hectare Black
Mountain Nature Reserve in  the Austra l ian
Capital Territorv were located in the north and
wcst of the reserve.. Th,.y hacl northerly and
wcsterly aspccts. Their alt itucle ranced beiween
620-680 ntetres and the topo-rraphy 

-ran._qed 
from

rrndular ing ro steep.  The hoi . rh6rn and'western
sroes oI  tne reserve were dominated bv var ious
age classes of Eucalt,ptrr,r rrr,r.sri with srnaller
rrreas of E. polyantltenrcs and E. blakeh,i. Thc
dorninant  l ree species in  the study areas was
!-.. ro.rsii although E. tttacrtrln.n<.lia ancl E.ro-
(oryu.s c:upres.siformi.r occurred in most plots.

Three different census nrethods rveie usecl:
the transect method (where the observer moves
at given speed recording all birds seen within a
s iven c l is tance f rom a t rack) ,  the point  quadrat
nrethod (where all bird.s observed by a staiionary
observer are recorded for a given tinre) ancl the
searching quadrat method (in rvhich the observer
searches a marked area for  a g iven t ime).  These
threc census ntethods were b-einc contpared as
t r f .  a  r v i de r  s tudy  (He rn rcs  l 977 ; .  The ' c l a ta  f o r
th ls  s tudy have been pooled f rom the three census
tecnnlques.

A niixecl species flock w.as defined as four or
rnore d i f ferent  species occurr ing wi th in 50 r r ret res
()t oltc another ancl rrroving together. When a
mixed species flock was obs;rvej the number of
bircls of cach species was recorded. The number
1or  each species was the maximum seen at  any
orrc tinte together. The number recorded for anv
oue species is therefore the rninimum number
present  in  the f lock.

Results
During the fifteen rveek periocl frorn Anril to

Augr, rs t  1977,  140 hours of  
'censusing 

were com-
plcted, and 3 80-5 observations were made. An
observation was each separate record of an in_
div idual  or  group of  i ;d iv iduals of  the same
spc.cies. Thirty-nine species were observed of
lvlrich twenty were knoun to be breedins resi_
dents. Scicntif ic nan.res of species are giien in
Appcnd i x  l .

.  A l l  srurr rner  n l igrants l rad le f r  rhe study areas
hclorc the st r l r t  o [  censusing except  for  the Lea_
rlcrr . Flycatcher, which wa*s onlv recorded in
April. and the Fan-tailed Cucko-o, Black_faced
Cuckoo-shr ike and Grev Fanta i l .  Srnal l  numbers
of these species often over-winter in the Can_
b: ' r ra area (Fr i th  1969).  One passage migrant .
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Number of Species 
,_Number 

of mixed species flocks

4

6

8
9

Species Percenlagc
of flocks

7 l
68
-).)
47
t 1

40
3 8
30
28
2 8
2 l
t 9
l 5
l l
9
1

^

2
2
z
2

the Yel lorv- faced Honeyeater ,  was st i l l  moving
through the area in April. The Golden Whistleri
a winter migrant, was recorded in larger numbers
i r r  Apr i l  than dur ing the resr  of  r l r i  s tudr .  No
birds^ of .  prey werc observed dur ine the study.

Of all the observations, 304 or a6out g9lo werc
nrade of birds in 53 mixed species flocks. Twenty_
three species were observecl in mixed soecies

TABLE I
Thc nunrber of  mixed species f locks observed I is ted

against  lhe number of  species presenl .

20
l 0

t)

t 0
a

-l

TABLE 2
- f  

l . rc .  Jrercentage of  mixcd species f locks in * ,h ich each
specles \ r 'as presetr t  and the mcan number of  indiv idu_
als of  each specics observed in mixcd species f locks.
I  he mean $as obtaincd by div id ing the tota l  number of

i r r r l i .u iduals of  ,a species bbserved'  bv the "u- i re,  nf
n()cKs i l t  $htch that  species  ̂ $as prcscr) t .  Specics arc

shonn in ordcr of  perccnlage.

ButT-rumped Thornbi l l
White-throated Treecreeoer
Golden Whist ler
Scarlet Robin
Grel- Fantail
Supcrb Fairl'-Wren
Str iated Pardalote
Str iated Thornbi l l
Var ied Si t te l la
Gre- l  Shr ike-thrush
Spotted Paradalotc
Brou n Thornbill
Ilastern Yellow Robin
Speckled Warbler
Ycl lou-faccd Hol leveater
White-eared Honereater
Eastern Spinebill
Silverel'e
Crimson Rosella
[-eaden Flycatcher
Austra l ian Raven
White-naped Honeveater
Picd Cuirauonr
Unident i f ied

Mcan number of
indiv iduals in f lock

) . /
1 . 2
t . 8
1 . 5
1 . 9

- ,  .1

4 . 1
6 .3
t . l
1.4
2 . 7
1 . 0
,:
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l locks although soure of these may have only becn
soincidental. The average number of birds
observed in each flock rval 16.2. The ranse was
6-39 birds. The number of species presint in
each flock is shown in Table l. The number of
flocks in which each species was present ancl
the average number of individuals of iach species
prcsent is shown in Table 2. Species wtrich dict
not occur in mixed species flocks are l isted in
Appc r rd i x  l .

The species occurring in mixed species flocks
were arranged into groups based on their pri-
rnary food preference and foraging patterns
accorcling to Frirh ( 1969 ) (Table 3 ). these
figures give a misleading indication of the re-
gularity with which the aerially feeding species
occurrecl in mixed species flocks since the Grey
Fantail largety left the area durinq the middle
of winier. nighty-six percent of al! ir ixed species
llocks contained representatives of three or more
of Groups A-E. Only on l ive occasions did more

than 75 9b of the composition of a flock conte
from only one group. The most comnton merlber,;
ol mixed species flocks are insectivorous.

Discussion

Mixed species flocks contained 8/r, of all
clbservations made during this studv and there-
fore are an important infl"uence on tire behaviour
of many birds in the study area. It is possible
that rnixcd species flocks may only have advant-
ages for son.re species and perhaps, although
there is no evidence for it here. onlv at certain
times of the year. However, since some atJvant-
i lges may be subtle, these reirsons may not vet
bs apparent .

The mean number of birds in each flock in
th is  s tudy (16.2)  is  s imi lar  to  the f igure of  14.6
four.rd in post-breeding rnixed insectivorous bird
flocks in woodlands in Arizona ( Austin and
l-incfwood Smith 1972'r. Thev srate tlrar these

TABLE 3
-fhe 

compositiott of fbcks b_r' foraging pattern of species. The species are grouped according
to foraging pat tems given by Fr i th (1969).

Group Foraging pat tern Species No. of  f locks in
r i  h ich group * .as

prescn t

Insect ivorous species of
the ground and los bushes

lnsecl ivorous species of
t rcc t rurrks.

Instc l ivorous species of
outer  t ree fo l iage.

Insect ivorous species of
shrLrbs ancl  lor l  bushes.

Insect ivorous spc-c ies of
t hc  g round .

Insect ivorous acr ia l
fccdcrs.

Eastcrn Yel lo l  Robin
Superb Fair l -Wren
Speckled Warbler
Bir f f -nrmped Thornbi l l

Var ied Si t te l la
\\'hite-throated Treecreeper

Str iated Thornbi l l
Spot led Pardalote
Str iated Pardalote

Goldcn Whist ler
Bro* n Thornbi l l

Scar lc l  Robin
Crey Shr ike-thrush

Leadcn Fl lcatchcr
Crcl  Fantai l

Cr imson Rosel la
Ycl ios- faced Honeyeatcr
\\'hite-eared Honeveater
\\'h ite-naped Hone-,-eater
Eastem Spinebi l l
Si lvcreve
Pic i l  Curratong
Aus; l ra l ian Raven

{
L

{

{

{

{

{
(

l
I
I
L

l S  ( 9 1 9 o )

l8  t721a l

.l-5 ( 669i )

.15 ( 66cL )

33  t629a\

22 t1lo1o\

Othcr f r .L ' ( l in i :  l \  pcs l-5 ( 28o,'o )
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types of f locks from .tentperate regions are re_
nrarkably .similar in -size ancl su_sge-st there may
he urr  opl inrum s ize for  such f locG.

A pattern of vertical structuring of nrixed
species flocks rvas observed. T-his i i  shown b\
the fact that 86Vo of all the flocks had repre-
sentatives of at least three of the foraging groups
A to E ( - fable 3) .  In  addi t ion to the iu i rbers or
rnd i v i dua l s  ( ) r  any  one  g roup  on l y  ra re l y  cons r i _
lutcd morc rhan 7-5? of  the tota l  f loak.  t r  is
possib le that  whatever  the funct ion of  mixed
specres f locks the regular  vcr t ica l  s t ructur iug bv
l ts  contponent  species may be important .  l t  ha,
be that the function of the mixed species flocii
can only be achieved i f  a  cer ta in number of
indiv ic lual  b i rds occupy at  least  a nt in i lnunt
r l l . l t t lbcr  t r f  I 'eeding zonL.s.  Ar though the pat te l l
( ) l  ver t ica l  sr ructur ins of  the f lock n lay bc .s in l r lar
in lorests of sinri lar itructure, the speiies occupy_
iug. each fora_eing zone may changi with distance
an0 t ln le.

Irr <tverseas studies, one species often stands
r)r.rI us the key specics Austin and Lindwoocl
Smith (  I971 t  ca l l  th is  species the . . f lock leacler"
o r . . " f ocu l .  po in r  spec ies " t  W in te rbo t ton t  , 1943  

I
eul ls  i r  the " r ruc leus 

species" .  This  species is
present  in  a.  large percentage of  f loc i<s.  l t  is
usui l i ly  seL.n ln  nunlbers of  s ix  or  more and can
occur in  smal l  f locks outs ide mixed species
f locks.  I t  is  gcneral ly  a noisy species ancl  is  not
necessar i ly  i t  specia l ised forager.

_. One. .species in this s.tudy, the Buff_rumped
Thornbi l l ,  had many of  these character is t ics.  Al_
l l ror j {h u c lear  hc l r izonta l  s t ructur ing of  a l l  f locks
was not  obvious,  thc Buf f - rumpe-d Thornbi l ls
\\ cre^ ce,rtainly the "flock leaderi" in many clf
t l rc  f locks observed in th is  s tudy,  and because
ol' thc f requency and large nu*b.rs; in which
they occurred in  f locks,  n lay have been inrpor tant
i r r  t hc  l o r r r ra t i on  o f  t hc  f l ocks .

._ l . t  has been suggested (Aust in  and L indwoocl
Srnr th 1971.  Purrr idge ancl  Ashcrof t  1976) that
thc corr rposi t ior r  o l  ind iv iduals in  a mixet l  sDecies
flock ciranges as the flock moves throueh the
honrc.  ranses of  d i { Ierent  b i rds.  Al thougi '  ind i_
vidual l locks were not specifically foll6wecl in
th is  s tudy, ,  a  rest ructur ing 'of  some of  the mixecl
species flocks was observid. This occurred when
thc leadin_t  b i rds moved forward quick lv  such
i r \  acr( )s_\  a s tcep ru l l1 .  Under these condi t ions
thc spcctes c() rnposi t ion of  the f lock changed and
so nrust  have at  least  some of  the indiv iduals_

I t  was not  c lear  whether  th is  was due tcr
leading birds separatinq fronr the flock or
to new indiv iduals jo in ing the f lock.

^  T l .  adapr ive s igni f icarrce o l  ln ixed species
f lock ing behaviour  has been considered by many
authors (Crook 196-5, Macclonald and Hender_
son 1977,  Vui l leurn ier  1967,  Par t r ic lge and Ash_
crof t  1976,  Croxal l  19 i6,  Ruberrs ' ie in et .  a l .
1977 ,  and Morse 1970 ) .  In  th is  s tudy rhere
was no evidence tcl indicate that increas-ed pro_
te,.clion .fronr predators rvas a major advantagc
of  f lock ing as postu lated bv some of  these authois.
Alternatively, it has been proposed that rnixed
species flocks increase the ell iciency of foraging
of irrdividual birds by reclucing inciividual com_
pet i t ion (Morse l97O) or  by"  enabl ing parchy
fo^od supplies to be ntore eflectively- uti l isei
(Crook 1965).  The la- t ter ,  explanat ion is  sup-
por ted.  by rhe l ind ing of  th is  s tudy that  there 

' is

a ver t tca l  s t ructur ing of  the f locks.  Such a f lock
would be more e l f ic ienr  in  f ind ing and expl< l i t ing
scat tered concentrat ions of  iusei ts  than woulA
be separate indiv iduals of  monospeci f ic  groups
or groups of  species which a l l  foruge i r r  th i  same
stratunr .
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Mancd Duck
Painted Button-quail
Common Bronzewing
Gang-gang Cockatoo
Australian King-Parrot
(-'rimson Rosella
Eastern Rosella
Itan-tailed Cuckoo
l,a*ghing Kookaburra
lilack-faced

Cuckoo-shrike
Rlackbird
Scarlet Robin
Flastern Yellow Robin
Golden lVhistler
(Jrcy Shrike-thrush
l.eaden Flycatcher
Grey Fantail
Superb Fairy-wren
Speckled Warbler
llrown Thornbill
llrrtf-rrrrnped Thornbitl
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APPENDIX I
I . is t  of  species observcd on stud]  p lots in the Biack Vlountain

Apr i l  to Au_qust  1977. Scient i f lc  ani l  common namcs fo l lor i  the
names for  Arrstra l i tut  b i rds '  RAOU 1978.

Aster isk mark those ,spccies *  h ich \ \crc ' ( ) t  rec.r t led in nr ixed

I '1. L. l lermes
Aust ra ! ian  f la t iona l  Par i<s  and Wi ld l i fe  Serv ice

P.O.  Bcx  636.  Canber ra  C i tv .  A .C.T . .  2601.

Na lu re  Re : ; enc  du r i ng'RccommcnCe i !  
Eng l i sh

spt'cics lloc!:s.

C-ltenonetta jubata
Turnix varia
Phaps dralcoptera
Callot epltalon ftntltria!trnr
Alislerus scapularis
PIatyt'ertu.s elegans
Plattcertus exintiu.s
C uculus Pyrrltopltanus
I)acelo noyaeguineae

(- orat i n a noy ue lt ol I and i ae
7'urdu.t tnerula
Pe trrtita trtul licolor
Eopsaltrio austrelis
I' ac lt yce p Itala pet torol i.s
('o!IuricincIa lnrmonica
trlfia:gra rubecula
Rhipirlura luliginosa
tr'l aluru.y c).aneu.s
Sericornis sagittatu.s
.4 t'ontlti1a pusilla
A cantltiza reguloide.s

Striated Thornbill
Varied Sittella
lVhite-throated

Treecreeper
'r' Rcd lVattlcbird

Yellow-faced
Honeyeater

lVhite-eared Honeveatcr
'r lJrowrr-headed

Honeyeater
lVhite-naped Honeyeater
liastcrn Spinebill

Spotted Pardalote
Striated Pardalotc
Silvereye

!' Common Starling
r' lVhite-rvinged Chough'' 

Austrafian Magpie
Pied Crrrrawons

:' Grey Currawong
Australian Raven

A(ant l t i :a l i t reata
Daplroenosi t la clt rl,.sopiara

Clintacteris Ieucopltaea
A n t hot'ltae ru (0r un( u I u I u

Liclteno.slomu:; cltrysopt
Lit'Jtcttostottt ttr leuu;li ;

l\,1 el i t lt re p tu.s bret' i ros t ri t
i\.1 el i t ltra pt u.s ! unat u.s
,1cort thor l tyncI t  u. t

tctltiro.ttri.\
I'ardalo t u.s purr( l0t u.\
P ardalo tus .\ t riatu.\
Zosterop.s laterali.s
,Sturnus vulgaris
Corcoror melanorhc:ntpir,tt
() 1'ntnorltino tibi< :rt
,\lrepera graculina
S trepera ver.sitolrtr
Crtryus tttntnoitles


