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The phenomenon of cooperative breeding, or in particu-
lar helping behaviour, has been recorded in a number of
species of Australian birds (Rowley 1975). ‘Helping’ is
the feeding of nestlings and/or fledglings by individuals
other than the genetic parents (Jamieson 1989). In most
published cases, helping behaviour is characteristic of a
species, although helping may not occur in all groups in
all years (e.g. Russell & Rowley 1988).

The Australian Magpie Gymnorhina tibicen, al-
though listed amongst communal breeders by Rowley
(1975) and Gaston (1978), was not seen to exhibit help-
ing behaviour, even when a study was specifically de-
signed to search for evidence of it in a New Zealand
population (Veltman 1989a). Later observations by
Brown & Farabaugh (1991) on the same population ob-
served feeding of nestlings by second year birds but
only rarely. Helping has not been reported in any main-

land Australian populations of the species, although
Thomas (1974) reported auxilliaries at nests of Tasman-
ian magpies. However, cooperative defence is a charac-
teristic of the species and is seen in all populations in
mainland Australia, Tasmania (Hughes & Mather 1991;
Farabaugh et al. 1992) and New Zealand (Veltman
1989a).

The Australian Magpie has a distribution covering
most of Australia, with a number of distinct colour
forms (Slater et al. 1990). In northern Australia, birds
are black-backed (sub-species Gymnorhina tibicen tibi-
cen), in the south-east birds are white-backed (G. tibi-
cen hypoleuca) and in south-western Australia males
are white-backed and females are black-backed (G. tibi-
cen dorsalis). In all areas, they defend year-round terri-
tories (Farabaugh et al. 1992). There is significant vari-
ation in sizes of territorial groups among populations
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Table 1 Territory area, number of birds per territory and number of birds fledged per territory in the two populations of
Australian Magpies in the 1992 and 1993 breeding seasons compared with data for the New Zealand population at Linton
from Veltman (1989a). Means and standard errors are presented and correlation co-efficients (Spearman’s Rank) between
the variables territory area, number of birds per territory (excluding young of that year), and number of birds fledged per

territory ‘fledglings’. *P < 0.025, **P < 0.01, ***P < 0.001.

Variables measured

Correlations (rg)

Territory Birds per Fledglings Fledglings Area vs Area vs Adults vs
area territory per per adults fledglings fledglings
(ha) (not fledglings)  territory magpie
Seymour
1992, n=26 — 7.81+064 189+027 0.25 — — 0.42*
1993, n=36 421+021 665042 2.89+045 0.43 0.64** 0.55*** 0.47**
Moggill
1992, n=14 795+043 214:010 1.43x0.27 0.75 0.41 -0.09 0.11
1993, n=15 824+074 253+0.19 167097 0.66 0.27 0.23 0.13
Linton
1989, n=12 5.00 3.7 1.20 0.5 0.23 — —

from different parts of Australia but there is no strong
relationship between back colour and group size, al-
though black-backs tend to live in pairs whereas white-
backed and western forms live in larger groups (Hughes
& Mather 1991; Robinson 1956). Here we present data
on group sizes from an additional population in north-
ern Victoria. We also present evidence of widespread
helping in that population and contrast it with two other
populations that have been studied in detail where help-
ing behaviour is either limited or has not been
observed.

Methods and study sites

Data are reported from two study sites, one in south-
eastern Queensland, at Moggill Farm, Kenmore
(27°30YS, 152°E) and the other in northern Victoria,
near Seymour (37°2'S, 145°9’E). At Moggill Farm, all
birds are black-backed. Seymour lies in the zone of in-
termediates and thus consists of pure white-backed
birds, pure black-backed birds and all intermediate
forms.

At Moggill Farm, Australian Magpie groups have
been studied since 1987. All adult birds are colour band-
ed and the number of territories has varied between 14
and 15 during that time. In Seymour, 26 territories were
studied in 1992 and 36 in 1993. Most birds in these ter-
ritories are individually colour-banded and the variation
in back colour patterns in this population means that
even unbanded birds within a group can be identified

individually. In 1992, on each of six occasions, territo-
ries were observed for 45 minutes and all birds seen ei-
ther feeding young at the nest or feeding fledglings
were recorded. Only those that were colour banded
have been included here; on many occasions bands
were not seen when birds were fed on the ground, be-
cause the grass was very long during that year. In 1993,
territories were also watched on six occasions but be-
cause a higher proportion of birds were banded, even
from the start of the season much more useful data was
obtained. Also in 1993, we were better able to gauge the
number of females nesting per territory.

Territory boundaries were identified from observa-
tions of territorial disputes between banded birds. Terri-
tories were mapped in 1992 and 1993 at Moggill Farm
and in 1993 at Seymour. Territory areas were calculated
by marking boundaries on to 1:20 000 maps. A digitiser
was used to measure the size of territories.

Results

Territory sizes were significantly larger in the Moggill
population than the Seymour population in 1993
(Mann-Whitney Z = 5.05, P < 0.001), yet the number of
birds per territory was significantly smaller (Z = 4.93, P
< 0.001, Table 1). In the Moggill population, 12 of the
14 territories consisted of single pairs in 1992; two trios
consisted of a pair and a juvenile that had remained
from the previous breeding season. Groups were much
larger in the Seymour population ranging from 3-135
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Figure 1 Number of non-juvenile Australian Magpies per territory
in the Seymour population in (a) 1992 and (b) 1993.

birds in 1992 and from 3-12 birds in 1993 (Fig. 1). The
number of young fledged per group did not differ sig-
nificantly between the populations in either year (P >
0.05, Table 1).

No correlation was found between territory area and
number of adults at Moggill in either 1992 or 1993 but
at Seymour, in 1993, there was a significant positive
correlation between territory area and both the number
of adults and the number of fledglings. Also, the num-
ber of adults was significantly correlated with the num-
ber of young fledged in both years at Seymour whereas
no such relationship was observed in the Moggill popu-
lation. This was not merely a reflection of the smaller
sample size at Moggill, as the correlation coefficients
were very close to zero (Table 1).

During nesting and breeding in Seymour, we ob-
served that in any territory, only a single female was
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Figure 2 Histogram showing the number of active nests per Aus-
tralian Magpie territory in the Seymour population in 1993.

ever seen building at a nest. Likewise, only a single
female incubated the eggs. She was often observed
being fed by a male but only one male was ever seen
feeding any particular incubating female. Once the eggs
hatched, other members of the group were occasionally
observed feeding nestlings at the nest (Table 2). Other
members of the group were commonly seen feeding the
fledglings. This included adult males and females, sub-
adults and juveniles. In total, some form of helping was
observed in 17 of 26 territories in 1992 and in 17 of the
36 territories in 1993. In 1993, when more useful feed-
ing data were collected, 33 of 43 fledglings that were
seen being fed three or more times showed some evi-
dence of being fed by birds other than their parents, i.e.
by more than one male, more than one female, or by a
juvenile (Table 2). These figures are likely to be under-
estimates of the proportion of territories where helping
occurred and more long-term observations are required
to obtain an accurate estimate of the % of territories
with helpers.

By part way through the breeding season most
groups had more than one nest (Fig. 2). These were
usually built sequentially by different females, so that
young in them were at different stages of development.
Our observations at particular nests were limited, but
suggested that in most but not all cases the second and
third females were not helped by a male. In 1992, we
observed a female that had incubated eggs in one nest
and had been feeding nestlings thére fly to another nest,
in ‘which the eggs had been incubated by a second
female, and feed those nestlings. In two other territo-
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Table 2 Helping behaviour observed in the Seymour population of Australian Magpies from
observations on 26 territories in 1992 and 36 in 1993. Data on the feeding of fledglings is
more detailed for 1993 than for 1992 because a greater percentage of birds was banded.

Nests™ Fledglings*

Helping behaviour 1992 1993 1992 1993
Feeding by more than one male 5 1 4 9
Feeding by more than one female 4 4 14 17
Feeding by a juvenile 0 0 <] 22
Number of nests where evidence of helping 9 7
Number of nests where feeding was observed 33 49
Number of fledglings observed being fed 68
Number of fledglings observed being fed > 3 times

(and with potential helpers in group) 43
Number of fledglings fed by a helper 33
A female fed at more than one nest 3 1
A male fed at more than one nest 3

* Number of nests/young where behaviour was observed.

ries, females were observed flying to nests other than
their own with food in their bills but they were not ac-
tually observed feeding the nestlings there. In 1993, a
female whose nest failed began feeding nestlings in a
neighbouring nest. In another territory, containing four
young from two separate nests, a single female was
seen feeding all four of them as fledglings. In the same
territory in 1993, each of two females fed each of three
fledglings on a number of occasions.

At Moggill, no bird other than the two presumed
parents has ever been observed either visiting the nest
or feeding the fledglings.

Table 3 A summary of differences observed between Australian
Magpie populations at Moggill, Linton and Seymour in size of ter-
ritories and breeding behaviour.

Moggill, Qld  Linton, NZ Seymour, Vic.
(Veltman 1989a)

Group size 2-3 2-6 3-15
Territory size Medium Large Small
Flock present Not really Yes Yes
Helping by

non-parents  No No or rare Yes
Nests/territory 1 1-2 1-5
Defence All birds All birds Most birds,

some sentinels

Table 3 summarises the differences observed be-
tween the Moggill and Seymour populations, as well as
those recorded by Veltman (1989) and Brown &
Farabaugh (1991) for magpies in New Zealand. While
group sizes are smallest at Moggill and largest in Sey-
mour, territory sizes appear to be smallest in Seymour
and largest in New Zealand.

Discussion

Obviously there are some very striking differences in
behaviour between Moggill and Seymour magpies.
Possibly the most important finding here is that in Sey-
mour, helping appears to be a normal behaviour among
members of the territorial group. Such behaviour has
not previously been documented in any other popula-
tion of magpies in mainland Australia and only rarely
in New Zealand (Veltman 1989a; Farabaugh et al.
1992). That helping has not been observed in the Mog-
giil population is not surprising as most territories held
only pairs. However, in New Zealand, where larger
groups are common, a concerted effort to observe help-
ing behaviour reported none (Veltman 1989a). Only
when food was added to territories was a magpie ob-
served provisioning nests other than her own (Veltman
1989b). Therefore, it is not merely because Seymour
groups are larger that helping occurs there.

Such differences in behaviour within species could



Short Communications

be due to differences in the environmental conditions in
which they occur. For example, Veltman (1989a) sug-
gested that the absence of helping behaviour in magpies
in New Zealand could be related to the presence of a
non-territorial flock, where young birds would go rather
than remaining in their natal territories. In Seymour,
however, there is both a flock (consisting of over 100
birds, during November 1992, and over 150 birds in
1993) and the presence of helping behaviour. So this
explanation is not feasible. Ford et al. (1988) suggested
that delayed dispersal and cooperative breeding may be
more likely where food resources are predictable and
where young birds are particularly vulnerable to preda-
tion. Such differences may exist between Moggill and
Seymour but would require a lot of further work to
measure them. Relatedness among group members is
being examined currently using DNA fingerprinting
and this will allow us to determine whether helping oc-
curs more often in groups of closely related individuals
and whether individuals are more likely to help close
relatives as was shown for Pied Kingfishers (Reyer
1984), White-fronted Bee-eaters (Emlen & Wrege
1988) and Bell Miners (Clarke 1988).

The tendency for females already feeding their own
young to feed the young of other females has also been
recorded in Bell Miners (Clark 1984, 1985). It tends to
support the suggestion of Jamieson (1989) that helping
has arisen as a by-product of selection for philopatry,
resulting in birds living communally. He suggested that
birds may feed all begging young because this behav-
iour would have been strongly favoured by selection, so
strongly that the feeding of individuals other than their
own offspring may not have been strongly selected
against. Evidence that close relatives are more likely to
be helped than non-relatives may provide evidence
against this theory.

The other interesting difference observed between
the Seymour and Moggill populations is the much larg-
er groups in smaller territories at Seymour. Such differ-
ences cannot be explained solely on the basis of greater
food availability in Seymour because if this was the
only difference between the two populations, then
smaller territories with the same group sizes would be
as likely.

The significance of the difference in territory sizes
between the two study sites should probably be inter-
preted with some caution. In general the habitats in the
two study sites are similar, both consisting of farmland,
with paddocks containing stock (and thus short grass)
and scattered trees. In both Victoria and Queensland,
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territory sizes are likely to vary significantly with habi-
tat. In south-east Queensland, when territory sizes were
examined over a wide range of habitat types, from sub-
urban parks to bushland, territory sizes varied between
2-26 hectares and were strongly negatively correlated
with the area of grass per hectare (Hughes et al. 1983).
Thus, the differences in territory sizes observed in this
study cannot be generalised to geographic regions as a
whole.

On the other hand, differences in group sizes appear
to show a more consistent trend. Group sizes in
Queensland are seldom greater than three (Hughes &
Mather 1991), while further south they are larger, with
an average of 3.75 in Canberra (Carrick 1972), 4.84
around Adelaide (Shurcliffe & Shurcliffe 1974) and
3.50 around Melbourne (Hughes & Mather 1991). The
Seymour population has still larger groups (7.1 in 1992
and 6.4 in 1993) than any of those previously recorded
on the eastern Australian mainland (but note, Tasman-
ian and Western Australian groups are in the same
range: Hughes & Mather 1991; Robinson 1956).

In Seymour, the correlation between the number of
potential helpers and the number of young fledged per
territory suggests either that more helpers means more
food for nestlings, or that more females breed in the
larger territories. Further observations are required be-
fore we can determine which of these explanations is
more likely.
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