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Report Abstract
4135 Gang-gang Cockatoo Callocephalon fimbriatum feeding records were
collated from image-based records posted on social media and citizen science
platforms and from written records of bird observer clubs and bird group
databases. The records covered the whole Gang-gang range but were clustered in
and around the larger urban centres, particularly Canberra and Melbourne.

There were 275 food items recorded in the 16,798 feeding events. A feeding
event being the number of Gang-gangs in an image or written record multiplied
by the number of days over which the feeding event was recorded. Three taxa,
Blue Gum Eucalyptus globulus, Hawthorn Crataegus sp. and Liquidamber
Liquidambar styraciflua comprise a third of all recorded feeding events. The top
twelve taxa account for 54% of all feeding events. Over half of the food items
were recorded as being eaten only once or twice amongst the total record.
Gang-gangs sample a wide range of foods, and have a varied diet, but the bulk of
their observed feeding was on a few taxa.

Of the plant species eaten 26% are exotic, which suggests Gang-gangs have
adaptability to new food sources. Targeted or main food species vary across
regions and seem to be related to availability and a degree of preference. For
example non-local Blue Gums comprise 58% of the eucalypt feeding records in
Canberra, but other eucalypts that Gang-gangs feed on are much more numerous
in surrounding bushland and similar in number re amount of planting. The
Gang-gang diet is varied and food is abundant, and the Gang-gang adapts to what
is available. It seems unlikely that food availability is a limiting factor for this
species.

Gang-gangs eat from seven main food groups. These are, in terms of the
proportions that they constitute to the recorded feeding events:

● eucalypt gum nuts and flowers (43%);
● berries with relatively large seeds but small fruits (21%);
● green cones of mainly the Pinaceae and Cupressaceae families (10%);
● wattles, almost exclusively in spring – early summer and on plants with

green pods (8%);
● soft pods from a variety of tree and shrub species, but mainly

Liquidamber (7%);
● nuts mainly walnuts Juglans sp. and oak Quercus sp. (3%);
● and invertebrates mainly sawfly and lerps (1%).

Eating from the range of food groups seems to be of importance. Amongst the ten
most fed-on taxa all of the first five of the above food groups are included.
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Wattles are the main food item in November and December. Wattles remain a
major food item in January but exotic berries become the main food item through
February and March. Gum nuts and flowers are the major food item from April to
October. They peak as the major proportion of the total diet from May to August.

A recognisable crest-damaged male Gang-gang feeding two chicks in a nest in
Canberra bushland was observed foraging 3.9km from the nest as well as three
other closer locations.  He repeatedly fed on Sunflower Helianthus annuus seed at
one location. This may be of concern as overfeeding on Sunflowers by caged
Gang-gangs can lead to infertility and other health problems.

Feeding records, during the September – January breeding season and within
4km of any one of 49 known nest trees in the Canberra area, were found to have
a greater proportion of gum nut/flower feeding events, and less wattle feeding
than those recorded more than 4km away from known nests.

The Gang-gang diet differs across its range and this seems to largely reflect the
food species that are available locally (both planted or indigenous to certain
areas). However there also appear to be some cultural differences between
populations with some widespread species such as Water Milfoil Myriophyllum
sp., Dogwoods Cornus sp. or White Poplar Populus alba only being eaten or
predominately so in one bioregion.

Collection bias limits comparisons being made between tall forests (where few
records were obtained) and urban and peri-urban woodland and dry forest
habitats (where the bulk of records were obtained). However, the data
demonstrates that the latter habitats are important for foraging and breeding
Gang-gangs. These habitats also support the vast majority of currently known
nest trees.

Recommendations
1. Appendix 1 should be utilised when determining which plants to use or
promote in particular regions where projects aim to enhance or restore
Gang-gang habitat or attract Gang-gangs to garden plantings.

2. Projects seeking to enhance the foraging habitat of the Gang-gang should
utilise native species from each of their five main food groups.

3. In terms of enhancing or restoring foraging habitat it seems important to use
eucalypts that bear fruits in late autumn to mid-winter and wattles that have
green pods during October to January.

4. Important breeding foraging habitat may be recognised by having a relatively
large number, during spring to early summer, of wattles that bear green pods,
eucalypts that bear buds or fruits and cone species that bear green or soft cones.
Access to at least some berries with large seeds but small fruits is also likely to be
important.
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1. Introduction
Higgins (1999) summarised Gang-gang diet information from 61 papers and
three personal communications. This review identified 54 plant and five insect
food items, including 23 species of Eucalyptus, seven Acacia species and 14 exotic
plants. Higgins (1999) concluded that food mainly consisted of seeds of native
and introduced trees and shrubs, especially eucalypts, Acacias and hawthorns, as
well as berries, fruits, nuts and insects and their larvae. Most of the reviewed
literature consisted of written observations of one or a few Gang-gang feeding
events or lists of species on which Gang-gangs had been seen feeding (see
Chalmers 1995). Some papers detailed that Gang-gangs mainly forage in the
canopy of trees, especially eucalypts in forests and woodlands (Loyn 1985,
Recher and Holmes 1985, Osborne and Green 1992). Other papers described
feeding behaviour in general (Rose 1975, Pendergast 1985, Pizzey 1988).

There has been no comprehensive study of Gang-gang diet. The relative
importance of different food items, and how that may change across the seasons,
Gang-gang range or between nesting and non-nesting birds is largely unknown.

Technological advances in image capture, collection and storage provide an
additional and relatively comprehensive data source. Many hundreds of people
are now recording their Gang-gang observations as images on social media or
citizen science platforms such as Naturemapr, iNaturalist or eBird. Each year this
includes hundreds of feeding images from across the Gang-gang range.  It is a
biased record, as images tend to be from where Gang-gangs are most readily
encountered (urban and peri-urban) and are less likely to include records from
remote areas or in higher trees where birds are difficult to see and photograph.
The images may also over-represent males as their bright red head makes them
more visible and photogenic.

Social media postings are mainly about sharing a photograph and don’t generally
have the same reporting rules or conventions as the citizen science platforms.
Thus there is often no location given and when a location is given it is mainly a
generalised one, such as the name of the town or region rather than a precise
point. The date an image is posted is provided but the date of observation is often
missing.

Despite the biases and difficulties, the images can tell us much about what
Gang-gangs are eating, which food items are particularly important and how food
choice may change across season and location. This paper collates and analyses
the image record and combines this information with more traditional written
sources.

2. Methods
Projects seeking images of feeding Gang-gangs were created or adapted within
the Naturemapr (https://naturemapr.org/home) and iNaturalist
(https://inaturalist.ala.org.au/observations?project_id=79501&place_id=any&ve
rifiable=any&captive=any&taxon_id=116842) platforms. Both platforms occur
over the total Gang-gang range and allow posting of at least five images of a
single feeding event. Those who posted images were also asked to provide the
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date of the observation, the location, the number and gender of birds observed
and to describe what they were feeding on. The Naturemapr platform received
429 feeding sightings, while 858 were lodged via iNaturalist.

Most of the Naturemapr and iNaturalist records have a high degree of accuracy,
the level of which is noted within each record. All the Gang-gang records loaded
into these platforms can be downloaded directly from the sites or via the Atlas of
Living Australia. The social media records have a low level of accuracy and
cannot be used beyond a scale of accuracy finer than 30km. eBird records are
usually tied to the centre point of an area of searching and are likely to be
inaccurate by at least several hundred metres.

Records that included images of feeding Gang-gangs were searched for on eBird,
by examining all 2851 bird list reports, which included Gang-gang photographs,
of which 310 contained feeding images. A further 449 feeding sightings were
obtained from the written only Gang-gang records within eBird.

Facebook pages of about 75 bird, natural conservation and wildlife photography
groups operating across the Gang-gang range were searched by using the key
words “gang” “Gang-gang Cockatoo” or “Callocephalon”. The last two keyword
searches were utilised to locate Gang-gang images in the other main social media
formats. In total Facebook provided 530 feeding images, Flicker 376, Instagram
202 and Twitter 23.

Some reporters post the same image or feeding event over multiple platforms.
Where date, location, food item and reporter were the same they were taken to
be duplicate sightings and removed.

Non-electronic written location records containing Gang-gang feeding
information were requested and provided by the Canberra Ornithologist Group
(625 records), Blue Mountains Bird Observers (139 records) and the NSW Far
South Coast Bird Observers Club (2 records). Google Street view was useful for
obtaining the species identification of a few hundred of these records where a
food item had been put down as a gum nut or wattle pod or other general term. A
further 85 records came via emails to the author while a literature review
provided a further 55 records.

Thus the food database consists of 2787 image records and 1348 written only
records.

The author checked the identity of the food items portrayed in all 2787 image
sightings. The author is experienced in such identifications having made 29,000
wildlife identifications over the Naturemapr network and a further 235 on
iNaturalist. The lucid eucalypt (Slee et al 2020) and acacia (Maslin 2018) keys
and HortFlora (Royal Botanic Gardens 2018) were utilised during the
identification process. In urban and road corridor areas, where specific location
information was provided, and identification of the food plant was uncertain, it
was possible to utilise Google streetview, to gain a front road view of the tree or
shrub on which Gang-gangs were recorded eating. This facilitated identification.
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Where identification was uncertain in images posted on the Naturemapr or
iNaturalist platforms online messages or emails were sent to posters seeking
further information on food items.

Carol Probets double-checked the identification of images posted from the Blue
Mountains area.

In some instances the quality of the images or the small extent of the food item
captured meant that some plants could only be identified to genus and some
insects to family. The identifying feature that largely separates English Hawthorn
(Crataegus laevigata) from Hawthorn (Crataegus monogyna) is the number of
nutlets in the fruit. This is not obvious in a photographic image so these two
species were combined in the database.

A Gang-gang was considered to be feeding if it contained the item in its beak or
feet, or if the reporter specifically stated it was a feeding event. It is possible that
a few of the sightings are of Gang-gangs sampling an item but not eating it. This
should only apply to few of the food items listed.

Gang-gangs bite beak-sized chunks of bark to line the base of tree hollows in
which they are nesting. Images of Gang-gangs biting bark or with bark in their
beaks were not considered to be a feeding record.

Records of birds feeding on provided food or feeding within an aviary were not
collated.

For each sighting the number and sex of birds feeding and observable within the
image(s) or recorded by the reporter was obtained. The scale of the feeding event
recorded by each sighting was calculated by multiplying the number of
Gang-gangs involved by the number of days over which feeding was recorded.
Most of the records were of feeding on one day only.

Of the 4135 sightings, 3704 have locational information and 3597 the
observation date. The sighting data is at Appendix 4.

3. Results and discussion
3.1 Distribution of Gang-gang feeding records
The distribution of the 3704 records with locational information is shown in
Figure 1. Records were collected from across the Gang-gang range including from
the introduced population on Kangaroo Island.

Figure 2 is from a report on climate refugia in NSW, undertaken by researchers
from Macquarie University and the NSW Office of Environment and Heritage. It is
a modelling of Gang-gang habitat suitability based on the climate, soil and
topographic parameters commonly found through the Gang-gang range. It
suggests that the feeding record may be biased towards collection of records
from the western and coastal edges of the Gang-gang range, and is likely to be
most deficient from the remote mountainous areas of SE NSW and NE Victoria.
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Figure 1. Distribution of collated Gang-gang feeding records.

Figure 2: Modelled Gang-gang Habitat Suitability 2000 (from Macquarie
University and NSW Office of Environment and Heritage)

Figure 3: Modelled distribution of Gang-gang Cockatoo (from
Commonwealth of Australia 2022)
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On the other hand, that the majority of feeding records were recorded in areas
modelled as marginal habitat, may suggest that the habitat suitability model has
mis-categorised some important habitat areas, and the more generalised
Commonwealth habitat mapping may be more useful (see Figure 3).

Table 1 provides the number of records obtained for each of the Interim
Biogeographic Regionalisation of Australia (IBRA )bioregions within the Gang-gang
range (Comm. of Australia 2012). Records were obtained from thirteen
bioregions. However, over half of the records are from the South-Eastern
Highlands (52%) and only two other regions had more than 200 sightings – the
Sydney Basin (17% of total records) and South East Coastal Plain (13%).  The
abundance of records from these regions is probably due to each of these areas
containing major population centres (Canberra, Sydney, Melbourne) but also that
the South-Eastern Highlands may contain the core habitat of the species.

Table 1: Number of sightings made within IBRA regions*
* Discussion of the Gang-gang diet in each of the main bioregions is at Section 3.10

IBRA Bioregion Number
of
sightings

Most commonly recorded food plants

Australian Alps 38 Eucalyptus pauciflora, Myriophyllum sp.

Flinders 19 Eucalyptus baxteri, Acacia longifolia subsp
sophorae

Kanmantoo 20 Eucalyptus baxteri, E. diversifolia

Murray Darling Depression 4 Callitris rhomboidea

Naracoorte Coastal Plain 39 Crataegus monogyna, Acacia longifolia

South Western Slopes 107 Crataegus monogyna, Melia azedarach,
Liquidamber styraciflua

Riverina 8 Crataegus monogyna, Corymbia citriodora
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South East Coastal Plain 488 Crataegus monogyna, Cotoneaster glaucophyllus,
Eucalyptus cladoclalyx, Eucalyptus leucoxylon

South East Corner 139 Crataegus monogyna, Cotoneaster glaucophyllus,
Corymbia maculata, Eucalyptus pilularis

South Eastern Highlands 1933 Eucalyptus globulus, Crataegus monogyna,
Liquidamber stryiculflua, Pistacia chinensis,
Cotoneaster glaucophyllus, Eucalyptus
macrorhyncha

Sydney Basin 623 Liquidamber stryicuflua, Eucalyptus sieberi,
Persoonia linearis, Persoonia pinifolia, Eucalyptus
piperita

Victorian Midlands 148 Acacia dealbata, Callitris rhomboidea,
Crataegus monogyna

Victorian Volcanic Plain 160 Acacia dealbata, Crataegus monogyna, Malus
(crab apple) sp. Pyrus (ornamental sp.)
Eucalyptus cladoclalyx

3.2 National diet - food groups
Of the 4135 feeding records, 275 separate food items were recorded.  The
Gang-gang has a wide and varied diet. Food is largely selected from seven groups,
which in decreasing feeding abundance are:

● Eucalypt flowers, buds, nuts and shoots;
● berries with a relatively small fruit but large seed;
● cones, usually green, of species within the Pine and Cypress families;
● soft pods from a variety of tree species, but mainly Liquidamber;
● wattle flowers and pods;
● nuts from a variety of tree families; and
● invertebrates mainly sawfly larvae and lerps.

Three percent of Gang-gang feeding events occur within eight other food groups.
These are (with the number of recorded feeding events in brackets) herbs (159),
large fleshy fruits (119), nuts of other myrtaceae (101), buds of new shoots (68),
winged seeds (62), flowers (42), bird carcass (1) and fungus (1).

Table 2: Main Gang-gang food groups
Food Group Number of

species
Main species consumed

Eucalypts 80 Eucalypts
6 Corymbia
4 Angophora

Blue Gum (E.globulus), Sugar Gum (E. cladocalyx), Apple
Box (E. brigesiana), Snow Gum (E. pauciflora), Sydney
peppermint (E. piperita), Red Stringybark (E.
macrorhyncha), Silvertop Ash (E. sieberi), Yellow Gum (E.
leucoxylon)

Berries 36 Hawthorn (Crataegus monogyna/laevigata), Cotoneaster
glaucophyllus, White Cedar (Melia azerderach), Pistachio
(Pistacia chinensis), Narrow-leaved Geebung (Persoonia
linearis)

Wattles 52 Silver Wattle (Acacia dealbata), Cootamundra Wattle (A.
baileyana) Black Wattle (A. mearnsii), and Sallow or Sydney
Golden Wattle (Acacia longifolia)

Cones 26 Arizona Cypress (Cupressus arizonica), Monterey Cypress (C.
macrocarpa), Mediterranean Cypress (C. sempervirens)
Black Cypress Pine (Callitris endlicheri)
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Pods 12 Liquidambar styraciflua, Conesticks (Petrophile pulchella)

Nuts 10 Walnuts (Juglans sp.)

Invertebrates 16 Sawfly larvae (Pergidae sp.), Lerps (Psyllidae sp.), galls of
wattles and eucalypts

Herbs 8 Dandelion (Taraxcum officinale) Water Milfoil (Myriophyllum
sp.)

Large Fleshy
Fruit

8 Evergreen Dogwood (Cornus capitata), Japanese Dogwood
(C. kousa) Mulberry (Morus sp.) Apple (Malus sp.)

Other
Myrtaceae

6 Honey Myrtle (Melaleuca nesophila) Bracelet Honey Myrtle
(M. armillaris).

Buds of new
shoots

2 White Poplar (Populus alba)

Trees with
winged seeds

6 Chinese elm (Ulmus parvifolia)

Figure 4 illustrates the proportion that each of the seven most fed upon food
groups contributes to the overall Gang-gang diet diversity. Figure 5 shows the
percentage of each group of foods amongst the 4135 sighting records. Figure 6
indicates the percentage of each group of foods amongst the 16,798 feeding
events, which is the number of Gang-gangs recorded in each sighting multiplied
by the number of days that feeding occurred.

What is apparent in Figures 4 - 6, is that across their national range Gang-gangs
eat a wide variety of wattle and eucalypt species and sample a smaller variety of
food items amongst the other food groups. However, the majority of feeding
sightings are on eucalypts and berries, and eucalypts are by far the main food
group on which the majority of Gang-gang feeding events have been recorded.

Figure 4: Percentage of total species (n=275) in each food group
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Of the 275 food items 26% are exotic plants, which suggests an ability to adapt to
and utilise new food resources. This adaptability may also be reflected in changes
to diet over time. Firth (1976) notes that Gang-gangs could be seen feeding in the
ornamental pine trees and Pyracantha hedges in the heart of Canberra. In the
current record only one pine feeding event in the Canberra area was recorded
and none on Pyracantha. However it may be that pine was being used in a broad
sense so would then include Cypress species, while Pyracantha may have been
confused with the closely related Cotoneaster. However, Foreshaw and Cooper
(2002) mention both Cotoneaster and Pyracantha as dietary items for Canberra
birds.

Figure 5: Percentage of total sightings (n=4135) in each food group
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Figure 6: Percentage of total feeding events (N=16,798) in each food group

Within each food group there are particular native species that are commonly
eaten. Gang-gangs spend at least 8% of their recorded feeding effort on each of
the five major food groups and it seems likely that availability of each food group
is of importance to their foraging and diet. It is recommended that projects
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seeking to enhance the foraging habitat of the Gang-gang should utilise native
species from each group, perhaps in a proportion that reflects the feeding effort
on each food group.

In more than 98% of the records Gang-gangs were feeding in trees or shrubs.
They will occasionally come to ground to eat herbs (particularly Water Milfol –
Myriophyllum sp.) or fallen and partly broken up nuts such as acorns or
hazelnuts. This is consistent with earlier findings that Gang-gangs are
predominately canopy species and only occasionally feed on low shrubs (Recher
and Holms 1985, Loyn 1984). However, in the images posted Gang-gangs are
often seen feeding on branches low to the ground on a taller shrub such as a
Hawthorn.

The most unusual dietary items were Parsley eaten by one bird in a Canberra
backyard and a freshly killed Australian Magpie Gymnorhina tibicens roadkill in
the Geelong area (Swan 1977). Aviary birds are known to catch and eat sparrows
and mice (Chalmers 1995).

The one Australian magpie carcass record was the only vertebrate animal
recorded amongst the wild food items. Sixteen species of invertebrates were
identified as being eaten by Gang-gangs, and they constitute only about 1.5% of
all recorded Gang-gang feeding events. This 1.5% may be an important source of
protein. The invertebrates recorded as being eaten and the number of feeding
events are sawflies (127), galls derived from fungus, wasp or midge fly infections
(61), lerps (35) moth, beetle or wasp larvae (13) and Cicada (6). Galls are
abnormal outgrowths of plant tissue triggered by an infection from fungi or
invertebrates. Galls are akin to tumors in animals and may in turn be a host
environment for insect larvae to live in. Thus, when Gang-gangs are eating galls
they are eating a combination of plant material and insect larvae.

3.3 Food species preference
A list of all food items and the number of recorded sightings and feeding events
for each species in each bioregion is provided at Appendix 1.  It is advised that
this list be consulted when decisions are being made on which plants to utilise in
Gang-gang habitat restoration projects, or which plants are likely to attract
Gang-gangs to gardens. Figure 7 shows the number of feeding events recorded
for the twelve most commonly fed-on species, or species groupings, across the
Gang-gang range. The records of Cotoneaster glaucophyllus and C. pannosus have
been combined under one single Cotoneaster grouping. Cotoneaster
glaucophyllus comprises 86% of these records.  The Hawthorn records of which
the Crataegus monogyna/ laevigata complex comprises 95% of records have also
been combined, as have those of Cypress pines Cupressus, of which C. arizonica
(37%), C. macrocarpa (24%) and C. sempervirens (22%) are the most commonly
fed upon. Records of the nine Geebung species were also combined with
Persoonia linearis and P. pinifolia making up a large majority of the feeding
records.

Just three plant species account for nearly a third (31%) of all of the 16,798
feeding events. These are Blue Gum Eucalyptus globulus (including four of its
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subspecies bicostata, globulus, maidenii and pseudoglobulus) 12% of all records,
Crataegus monogyna/ laevigata (12%) and Liquidambar styraciflua (7%). The
top twelve species or species groupings consist of over 50% of all feeding events.
For 143 (53%) of the 275 food items Gang-gangs were only reported to be
feeding on them once or twice.  Thus Gang-gangs seem to sample a wide range of
foods but the bulk of their feeding is targeted to a few species.

The majority of Blue Gum feeding records come from the Canberra area where it
is a non-local planting. Thus Gang-gangs are commonly targeting non-local
species when feeding. However, within the 20 species that support the greatest
level of recorded feeding events are six eucalypt species that are not commonly
planted outside of their native range and Silver Wattle Acacia dealbata which is
native across the whole Gang-gang range. White Cedar Melia azerderach is native
to the northern part of the Gang-gang range but is a non-local planting in the
south, 72% of the feeding events on this species are within its native range. All
the Persoonia records were from local bushland plants.

Figure 7: Number of feeding events recorded for 12 most commonly fed-on taxa

Amongst the ten most commonly fed-on species/species groupings, all of the five
main food groups are represented (see Figure 7). This is further evidence that
access to a range of food groups is probably important to the Gang-Gang diet.

3.4 Food preference versus availability
While the data can indicate the proportion that particular food groups or species
comprise the Gang-gang diet, it is uncertain whether these proportions are due
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to Gang-gang preference or whether it just reflects the availability of what
Gang-gangs are likely to encounter. Mulvaney (1991) collated over two million
records of the trees and shrubs planted in Canberra, up to 1985, which at that
time was thought to represent about 17% of the city’s total plantings. The author
was interested in the relationship between an exotic garden planting becoming a
weed and the amount it had been planted and thus did not collate records on
garden plantings of locally native species.

While the planting record is from 40 years ago, most of the trees and shrubs will
have survived this time and be mature and fruit/seed producing, and most of the
plantings would have been in the inner Canberra area, where most of the
Gang-gang feeding records have been recorded (see Figure 8). Some of the
species on which Gang-gangs feed, such as Cotoneaster and Hawthorn, have
become weeds and are more widespread than their planting record suggests.
However, as Mulvaney (1991) found, there is a strong relationship between the
amount of planting and whether a species becomes a weed, so weed abundance
probably does not greatly distort the relative abundance measure gained from
planting data alone. Thus, comparison of the feeding record with that of the
planting record provides insight as to whether the feeding record relates most to
a feeding preference shown by Gang-gangs or simply the abundance of a plant in
the landscape.

Figure 8: Recorded Gang-gang feeding locations in the Canberra area

In Figure 9, the proportion that a species contributes to the feeding event record
(shown in blue) is compared against the proportion that the species comprises of
the city’s plantings (shown in red). If feeding was purely a matter of what Gang-
gangs encounter then the proportions for feeding events and plantings should be
roughly the same. Gang-gangs are clearly showing a strong preference for certain
species irrespective of their degree of planting. The top 12 most fed-on
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species/species grouping contain 63% of all Gang-gang feeding events but
account for only 19% of Canberra’s plantings. However, the distribution is
uneven. Blue Gum, Liquidamber, Pistachio and Hawthorn make up 47% of all
feeding events but account for only 3.25% of Canberra’s planting. On the other
hand Cootamundra Wattle and Cotoneasters make up 5.5% of all feeding events
but make up 9.5% of all plantings. Thus, actual Gang-gang diet within Canberra
seems to be a mix of Gang-gang preference and just what happens to be available.

Direct comparisons of relative preference between planted trees and shrubs is
complicated by differences in mass, in that a tree with large mass is likely to be
more readily encountered than a small shrub. Thus consideration of number of
plantings alone, as in Figure 9, may provide an exaggerated impression of the
relative effort Gang-gangs have in finding food on trees as to that on shrubs.
Nevertheless, as described in the above paragraphs, the comparison is still
informative.

Figure 9: Feeding events recorded for a species against planting abundance

To examine food preference in more detail two food groups, eucalypts and berry
species that have small fruits but large seeds, are further considered. Amongst
Canberra’s planted eucalypts Blue Gum (Eucalyptus globulus) is the only one
where the number of feeding events is much higher than what would be expected
from the proportion it makes up of all planted eucalypts. It consists of about 15%
of all the non-local eucalypt plantings in Canberra but contains 85% of all
non-local eucalypt feeding events (see Figure 10).  Blue Gum also comprises 58%
of feeding events of all eucalypts in the Canberra area, including local bushland
species. Narrow-leaf Black Peppermint (Eucalyptus nicholii) has the same
amount of planting but with 10 feeding events it contributes only a third of a
percent to the total. Other than Blue Gum, Gang-gangs are mainly feeding on 11
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species of local eucalypts of which Apple Box (E. brigesiana – 155 feeding events)
Red Stringybark (E. macrorhyncha 115), Brittle Gum (E. mannifera 51) and Snow
Gum (E. pauciflora 49) are the most commonly eaten. Although the relative
planting amount of Ribbon Gum (E. viminalis) is unknown it is now rare in
Canberra’s bushland with most of its 76 feeding events being on planted
specimens.

Figure 10: Occurrence of Gang-gang feeding amongst non-local planted
eucalypts

What this Gang-gang eucalyptus feeding preference may look like on the ground
is shown in Figure 11. Despite the large array of different eucalypt species
planted in the Australian National Botanic Gardens and the 500 hectares of open
forest, in the adjacent Black Mountain Nature Reserve, in which known food
plants (Eucalyptus rossii, E. macrorhyncha and E. mannifera) are dominant, 80%
of the 1537 gang-gang eucalypt feeding in the Acton area of Canberra is on two
Blue Gum stands planted in the Australian National University.

Figure 11: Gang-gang eucalypt feeding records in the Acton area.
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There are 94 trees, shrubs or climbers commonly planted in Canberra that have
medium or large seeds enclosed in a small fruit or berry. Mulvaney (1991)
recorded 246,864 plantings of these species. In total 509 Gang-gang feeding
events have been recorded on 19 of the species of this group, with these species
totalling 45,126 plantings (18% of the planting of this group).  Thus Gang-gangs
are targeting certain species within this general berry food group.

It would appear from both the National and Canberra record that Gang-gangs
seldom feed on vines. Ivy and Honeysuckle make up 21% of the Canberra
plantings of berry plants but include no records of any feeding. Similarly,
Gang-gangs seem to avoid feeding on bushes shorter than 2m. Short in stature
Mahonia and Sacred Bamboo (Nandina domestica) together with prostrate
Cotoneasters make up 18% of the plantings of this group but also contain no
feeding records. However, it is not obvious why Gang-gangs should avoid
Viburnum species (11% of all plantings of this group), Photinia species (9%) or
Nettle tree (Celtis australis – 6%).

3.5 Seasonal diet changes
There are major changes in both the feeding reporting rate and what is eaten
over the year. These changes in part seem related to what food item is available
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at a particular time but there seems also to be an element of preference of
Gang-gang food selection involved. For example, gum nuts and buds are available
across the year but form a much greater proportion of the feeding events in
winter than they do in spring and summer.

Raw figures on the monthly diet by food group and for the most commonly eaten
food items are provided in Appendix 2 and Appendix 3. Data is provided for both
the number of sightings and the number of feeding events per month. Figures 12
and 13 illustrate the changes in relation to food groups.

As illustrated in Figures 12 and 13, wattles are the main food item in November
and December. Wattles remain a major food item in January but exotic berries
become the main food item through February and March. Gum nuts and flowers
are the major food item from April to October. They peak as the major proportion
of the total diet from May to August.

Figure 12: Consumption of food groups across the year (sighting records
per month)

Figure 13: Consumption of food groups across the year (feeding events per
month)
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May (1506 feeding events) and June (1458) have nearly three times as many
feeding events as recorded from each of the months from October to December.
In relation to the number of sightings the difference is less with around 50%
more for the late autumn – early winter months as opposed to those of spring
–early summer. These figures are indicative of larger feeding flocks being
observed during autumn and winter than at other times of the year. The figures
also reflect the observations of Mulvaney et al (2022) that Gang-gangs are much
more secretive during the breeding season and do a lot of their feeding early in
the morning, meaning although present they are much less likely to be seen,
captured in an image and reported

Gum nuts, buds and flowers constitute 14% of the feeding events during
December and January but from May to August they form 66% of all feeding
events. Feeding on flowers is rare amongst the records and gum nuts are more
often reported as food items than buds. Gum nuts can last on the tree for most of
the year, while there are many hundreds of gum tree species either native or
planted within the Gang-gang range, that often flower at different times of the
year. The feeding record indicates that gum nuts are available all year, so their
greater importance towards the middle of the calendar year seems to be related
to Gang-gang preference, and perhaps lower availability of other foods. Peak
feeding during May – July applies to nine of the eleven most fed-on Eucalypt
species. There are slight differences between taxa, for example Eucalyptus
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globulus pseudoglobulus is most fed on in May, Eucalyptus globulus maidenii is
most fed on in June and Eucalyptus globulus bicostata in July.

Wattles are an important part of the Gang-gang diet only during the breeding
season from October – January and are virtually absent as a food item outside of
these months. In November and December they can constitute 50% of all feeding
events but are in less than 1% of feeding events during the winter months.
Gang-gangs occasionally feed on flowers but the large majority of feeding images
are on pods and usually green immature pods. While green wattle pods may be
available all year round the vast majority of wattle species, at least in the
Canberra area, fruit during spring to early summer (Cosgrove 2014), so
availability may be more of a factor than preference.

The three most common wattles fed on are all bipinnate, but it is unsure whether
this just reflects a greater abundance of bipinnate over phyllode type wattles. The
peak time for feeding on Acacia baileyana and A. mearnsii is in November, while
for A. dealbata it is January.

In terms of enhancing or restoring foraging habitat it would seem important to
use eucalypts that bear fruits in late autumn to mid-winter and wattles that have
green pods during October to January.

Exotic berries are particularly targeted from January to June. Hawthorn remains
the main berry eaten during this time and is at a peak from January to March. It
seems a species targeted by both new post-fledgling families and larger
communal flocks. Peak feeding on Cotoneaster glaucophyllus occurs in May, while
for Pistacia chinensis it is February. Native berries are targeted in September and
October, largely within the Sydney Basin and NSW South Coast. Persoonia
pinifolia is mainly fed on during September and Persoonia linearis in October.
Melia azerderach is a major food item in the Kangaroo Valley area during both
September and October and into November. As a planted species it is fed on in
the South Western Slopes bioregion in the later part of winter.

Cones are the group with least inter-month differences, with cones forming
between 5-12% of food events, with the exception of a dip in March.

Cupressus sempervirens and Eucalyptus pauciflora are the only two food items
that were recorded as eaten in every month.

The timing of Gang-gang pod eating seems to be largely related to the ripening of
the pods on Liquidamber styraciflua. Feeding on this species is largely during
April to June and peaks in May. Nut feeding records largely come from walnut
farms in the Blue Mountains and is at its highest level in February.

Peak insect eating occurs in September, with another recorded concentration
from January to March. As documented in Mulvaney et al (in draft), Gang-gang
breeding times can vary by up to two months with nests at low altitude fledging
before those at higher locations. September is either just before or in the early
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stages of egg laying, while January to March are the post fledging dispersal
months.

3.6 Local diet variation within the Gang-gang range
The preceding discussion has been based on analysis of all dietary records from
across the Gang-gang range. It is therefore a presentation of the average national
diet. In order to determine how much regional variation there may be within this
national record, this average is now compared against the feeding sightings
recorded within the Blue Mountains, Australian Capital Territory and greater
Melbourne areas. These areas are all of particular interest to other Gang-gang
researchers and also have sufficient feeding records for meaningful comparisons.

Table 3 indicates that the structure of the diet remains fairly constant, with
Gang-gangs in all areas eating a large number of food items, but targeting their
feeding to a few species. There are large differences in the diet content. Only two
species, Hawthorn Crataegus monogyna/laevigat) and Liquidamber styraciflua,
are amongst the top ten fed-on species for every area as well as nationally. The
differences seem to largely reflect differences in the abundance of food items
either as native species or plantings within each of the areas. Thus, in the Blue
Mountains locally dominant Sydney Peppermint Eucalyptus piperita and
Silvertop Ash (E. sieberi) are amongst the most commonly eaten food items,

Table 3: Diet parameter comparisons across the Gang-gang range

National
Blue

Mountains
Australian

Capital Territory
Greater

Melbourne
No. of
feeding
events 16798 1743 6893 1431
Number of
food items 275 67 144 55
No. of food
items only
recorded
once 110 (40%) 32(48%) 62 (43%) 20 (36%)
% top 3 taxa
contribute to
total feeding
events 31% 47% 40% 53%

10 most
commonly
fed-on
species - in
order of
number of
feeding events

Crataegus monogyna,
Eucalyptus globulus,
Liquidamber
styraciflua, Juglans
sp.,Cotoneaster
glaucophyllus,
Eucalyptus pauciflora,
E. cladocalyx, Melia
azerderach, Cupressus
arizonica, Acacia
dealbata

Juglans sp.,
Liquidamber
styraciflua, Eucalyptus
piperita, Petrophile
pulchella, Eucalyptus
sieberi, E. racemosa,
Corymbia gummifera,
Crataegus monogyna,
Rosa sp. Allocasuarina
littoralis

Eucalyptus globulus,
Liquidamber styraciflua,
Pistacia chinensis,
Eucalyptus bridgesiana,
Cupressus sempervirens,
Eucalyptus macrorhyncha,
Acacia baileyana,
Crataegus monogyna,
Cotoneaster
glaucophyllus, Eucalyptus
sideroxylon.

Crataegus monogyna,
Eucalyptus cladocalyx,
Cotoneaster
glaucophyllus,
Eucalyptus goniocalyx,
Corymbia citriodora,
Eucalyptus leucoxylon,
Melia azerderach,
Acacia mearnsii,
Liquidamber styraciflua,
Eucalyptus botryoides
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while in Canberra and Melbourne the eucalypts eaten are a mix of commonly
planted species, such as Blue Gum E. globulus or Sugar Gum E. cladocalyx and
abundant native eucalypts, such as Apple Box E. bridgesiana, Long-leaved Box E.
goniocalyx or Red Stringybark E. macrorhyncha.

Table 4 indicates that Gang-gangs in all three local areas include food items from
the seven major food groups, but that the proportions that each group
contributes to the number of feeding events observed varies considerably.

Table 4: Food Group feeding event comparisons across the Gang-gang range

Food Group National
Blue

Mountains ACT Melbourne
Gum nuts and
flowers 7079 (43%) 603 (34%) 2777 (61%) 519 (36%)

Berry 3948 (21%) 89 (5%) 631 (14%) 723 (50.5%)

Wattle 1208 (7.5%) 70 (4% 278 (6%) 112 (8%)

Cone 1630 (10%) 271 (15.5%) 425 (10.5%) 22 (1.5%)

Pod 1290 (4.5%) 301 (17%) 273 (6%) 29 (2%)

Nut 444 (2.5%) 313 (18%) 24 (0.5%) 8 (0.5%)

Insect 244 (1.5%) 10 (0.5) 81 (2%) 16 (1%)

Fruit 259 (1.5%) 86 (5%) 28 (0.5%) 2 (0%)

Gum nuts and flowers form a much higher proportion of the ACT’s observed
Gang-gang feeding events than that in the other two areas. Berries comprise
more than half of Melbourne’s feeding events but are a relatively small
proportion of the feeding events of the other two areas, particularly that of the
Blue Mountains. Gang-gangs are much more likely to be observed feeding on
cones and pods in the Blue Mountains than in the other two areas, particularly
Melbourne. The Blue Mountains also have a much higher proportion of feeding
events recorded on nuts and large fleshy fruits than the other two areas.

Figure 14 illustrates how for each of the local areas the proportional feeding
amongst the food groups changes across the year. There are both similarities and
differences. November to January is the key period for wattle feeding across all
areas, while April to August is when gum nuts form the largest proportion of the
diet. In all areas, the majority of the feeding on exotic berries occurs in the first
half of the year. However, in the Blue Mountains the relative number of berry
feeding records is small. In the Blue Mountains this is also the period when most
of the feeding on fleshy fruits and nuts occurs, so they may be a substitute to the
lack of berry availability in this area.

Native berries, mainly Geebung Persoonia sp., form a large part of the spring
feeding records of Gang-gangs in the Blue Mountains.
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In Greater Melbourne, and in contrast to the other two areas, eucalypts are
virtually absent from the feeding records from November to January. Berries of
exotic species is the predominant fed-on food group from January to June in
Greater Melbourne, while in the ACT this predominance only occurs from
January to March and never occurs within any month in the Blue Mountains.

Availability of the different food groups seems to be the most likely explanation
of the observed seasonal differences between regions.

The large variety present in the Gang-gang diet, the abundance of many of the
food items and the Gang-gangs’ ability to adapt to new food sources and to what
is available locally and in season, suggests that food availability is unlikely to be a
limiting factor to the Gang-gang population.

3.7 Foraging close to and away from nest sites
During the 2021-2022 breeding season one of the nest observers participating in
the research, brought to our attention that an adult male feeding two chicks in
Aranda Bushland (in North Canberra) had suffered major damage to his crest
and was easily recognisable. A call went out for observers to look out for “Baldy”
and report any sightings, in the hope that it would yield information on how far
an adult will forage from an active nest. Baldy was reported at four separate
locations during the nesting period.

Over about 6 weeks almost daily around mid-morning, he came to a window to
be fed sunflower seed at a residence about 800m from the nest. Sunflower seeds
are high in fats (>50%) while being deficient in calcium, vitamin A and other
nutrients. Overfeeding of sunflower seed by caged birds leads to malnutrition,
infertility and liver and other health problems (Alexson undated, Currumbin Vet
2015). It is not known what impact eating sunflower seeds may have on wild
birds but Baldy’s movements suggest that it may be a concern.

Figure 15: Foraging locations of a Gang-gang adult male “Baldy” during the
nesting season
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Baldy was also reported many times feeding on Italian Cypress (Cupresuss
sempervirens) cones in a garden 1.2km from the nest and on two occasions was
reported feeding on Red Stringybark nuts (Eucalyptus macrorhyncha), once each
in bushland 1.3km and 3.9 km from the nest.

In order to investigate whether the diet of breeding birds differs from
non-breeding individuals, the breeding season feeding records from within 4km
of a known nest were compared against all feeding records and records from
within the 4km radius but outside the breeding season. The analysis was
restricted to the 49 known nest trees in the Canberra area and feeding records
within the ACT.  This was to ensure that the result was not being biased by food
availability/ preference in the Canberra area where the majority of nest trees
(86%) and feeding events close to nests (98%) were recorded. A disadvantage of
this approach is that most of the feeding events recorded in the ACT (88%) are
close to nest trees, leaving relatively few records away from nests for the
comparison.

In total, 1018 breeding season (September – January) feeding events were
recorded within 4km of a known nest site and, for the same period, 141 feeding
events were recorded further than 4km from a known nest. There are 2631
feeding records from within 4km of a nest site but outside of the breeding season
(February – August) and 346 records further away than 4km. Table 5 divides
these records into the food group type they belong to.

Table 5: Number of feeding events within and outside of 4km radius around
nesting sites, within and outside the breeding season
Food group No. and % of

feeding events
within 4km of
nest in
breeding
season
(Sept-Jan)

No. and % of
breeding
season feeding
events outside
of 4km but in
the ACT

No. and % of
total feeding
events within
4km of nest
outside of the
breeding
season

No. and % of
total feeding
events outside
4km of nest, but
within the ACT
outside of the
breeding
season

Gum nut 447 (44%) 52 (36%) 1976(69%) 223(64%)
Wattle 222(22%) 45(31%) 1(0%) 3(1%)
Cone 152(15%) 23(16%) 225 (8%) 32(9%)
Berry 116(11%) 13(9%) 391 (14%) 58(17%)
Insects 64(6%) 8 (5.5%) 14 (0.5%) 18(5%)
Pod 16(1.5%) 0 239 (8.5%) 12 (3.5)%
Nut 0 0 25(1%) 0

There are differences between feeding records close to a nest site and those
recorded further away from a known nest site. Gum nuts, buds and flowers form
a greater proportion (44%) of the recorded feeding events near a nest than those
recorded further way (36%). Wattles form less of a proportion of the records
close to when compared to further away from the nest. These differences are not
as pronounced outside of the breeding season.

The most common species / species groupings fed on near nests during the
breeding season were Acacia baileyana (10% of all feeding event records), Acacia
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dealbata (4.5%), Callitris sp. (3%), Cupressus sempervirens (4%), Eucalyptus
globulus bicostata (14%), Eucalyptus globulus maideni (8%) and Pistacia
chinensis (4%).

While it is difficult to expand out what may be happening nationally, from data
focused in Canberra, the results suggest that important breeding habitat is likely
to contain a relatively large number, during spring to early summer, of wattles
(that bear green pods), eucalypts (that bear buds or fruits) and cone species
(that bear green cones). Access to at least some berries with large seeds but
small fruits is also likely to be important.

3.8.1 Flock sizes
Large flocks of feeding Gang-gangs were rarely reported. On only 134 occasions
(3% of total sightings) were flocks of 15 or more birds reported. Only 35 of the
4135 sightings contained 25 or more individual birds within their report or
image(s).

As indicated in Figure 16, large feeding flocks can occur at any time of the year
but reach a peak occurrence in May and more generally in late autumn – early
winter. Of the 35 feeding flocks of 25 or greater birds, all but one September flock
were observed during the months from January to July. The 35 large flocks were
recorded as feeding on 14 different plant species of which Hawthorn (13
recorded flocks), Liquidamber (6) and Snow Gums (4) were the most numerous.

Flocks of 100 and 50 have been recorded as feeding on Liquidamber at Palmdale,
to the north of Sydney, and flocks of 70, 60 and 53 birds were recorded feeding
on Hawthorn at Heywood, Banyule Flats and Wodonga respectively. The only
other record of a feeding flock of 50 or more birds was in a walnut plantation in
the Blue Mountains.

The larger flocks tended to be feeding on particular food species or species
groupings at particular times of the year. Amongst the 134 recorded flocks of
fifteen or more birds were:
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• 56 flocks on eucalypts from January – October
• 31 flocks on Hawthorns from January – August
• 13 flocks on Liquidamber from April - June
• 11 flocks on wattles from November - January
• 3 flocks on White Cedar in Kangaroo Valley from September - October
• 3 flocks on a walnut farm in the Blue Mountains from January – February
• 3 flocks on Petrophile from March - June

Figure 17: Distribution of Gang-gang flocks 15 or greater in number

The distribution of flocks of 15 or more is widespread across the Gang-gang
range as shown in Figure 17.

The distribution of Gang-gang flocks of 25 birds or more is shown in Figure 18.
What is noticeable in the sighting record is that multiple sightings over a number
of years frequently occur at the same location.  These include Palmdale
(Liquidamber) and Pambula Wetlands, Lithgow, Banyule Flats (East Melbourne),
Heywood (Vic) and Hoskinstown (NSW) re flocks feeding on Hawthorn. In all
cases these locations have a high abundance of the food plant, but a similar
abundance of these food plants occurs in nearby areas. So why the fidelity to
particular locations? Perhaps it is a consequence of people only looking for or
recording flocks at particular known locations or perhaps it is telling us
something about Gang-gang behaviour. All of the 23 biggest flocks were recorded
outside of the mid-September – mid-January breeding season. This is consistent
with Higgins (1999) who notes that outside of the breeding season Gang-gangs
form flocks of up to 50 birds, with the largest flocks forming at abundant food
sources. Winter flocking behaviour may occur because at this time the food
source is scattered and hard to find but once found there is an abundance of the
resource. If this is the case with Gang-gangs it may explain why they flock and
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return to the same resource until it is eaten out. This can then lead to an annual
visit to the same site. Documenting and protecting winter aggregation sites may
be important for the species.

Figure 18: Distribution of Gang-gang flocks 25 or greater in number

As noted by Cameron (2007) p.125, there are a number of reasons why birds
flock, this may include efficient exploitation of food resources, but may also
include facilitation of social interaction or reducing the risk of predation.
Flocking can in some circumstances increase predation and can lead to increased
interference while feeding, and the transmission of disease and pathogens. While
it is unclear why Gang-gangs flock, they are flocking around locally abundant
food sources.

3.8.2 Flocks during the breeding season.
Davey et al (2019, 2020, 2021) have found 52 Gang-gang nests in the Canberra
area. They tend to be clustered with birds on nearby nests frequently foraging in
small flocks. This may be while one partner is on eggs or they are both feeding
chicks. Figure 19 indicates the location of all known nests in purple with
breeding season feeding locations, shown in green.

Figure 20 is a close-up of the Canberra data. There is a reasonable overlap of
nests and feeding locations, suggesting that where such feeding events are
clustered this may be a worthwhile focus for searching for the location of further
nest sites.
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Figure 19: Location of Flocks of 3 or more feeding Gang-gangs –
October-December

Figure 20: Location of flocks of 3 or more feeding Gang-gangs – October -
December (Canberra area)
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3.9.1 Gender differences – sex ratio
One might expect that a record largely based on images posted on social media or
nature web platforms would be biased towards records of the more spectacular
and visually obvious bright red-headed male rather than the dark grey of the
female.  It is also easier to tell young male Gang-gangs from adults whereas the
differences between an adult female and a young female are not as obvious. Thus,
in sightings of multiple images, young male Gang-gangs would have been easier
to recognise as different birds to an adult male in a different image whereas a
young female may have been more likely to be considered as the same bird as an
adult female in another image of the same feeding event.

The collated sightings contain 10710 written records or images of Gang-gangs. Of
these 2833 are females, 3813 are males, while the gender of 4069 birds was not
recorded or could not be determined from the images supplied. Thus, females
comprise 42.5% of the recognisable birds in the collation and males 57.5%, a
ratio of 0.7 females to every male.

This is consistent with expected bias in the collection and analysis of data. A
citizen science study in the Canberra area has observed Gang-gangs nesting at 52
nests over the last five years (see Davey et al 2020 for details of study). This
study, has observed a fledgling ratio of 0.7 females to every male. This gender
ratio of observed fledglings is the same as the gender ratio observed in the
feeding database.

If the feeding data had a male bias then one would expect it to be greatest in
sources with the least scientific interest in the bird. Thus, bias would probably be
greatest in the data derived from social media, then less on the nature platforms
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and least in the written records of the bird observer clubs. Table 6 indicates a
bias towards males as expected.

Table 6: Gender balance amongst differing record types
Source Bird Observers* Nature Platform# Social media&

% Males 1478 (52%) 1571 (58%) 1050 (62%)
% females 1350 (48%) 1123 (42%) 640 (38%)

* mainly records of Canberra Ornithologist Group and Blue Mountains Bird
Observers
# iNaturalist, Canberra Nature Map, eBird
& Facebook, Instagram, Flickr, Twitter

Thus, although the overall gender balance amongst the feeding data aligns with
that of the ratio amongst fledglings in the Canberra area, the degree of
relationship does not hold across multiple data sources. A bias towards males in
the collated data means that the overall data does not provide an accurate
account of the gender proportions in the overall population.

3.9.2 Gender differences - diet
Table 7 shows the proportion of each food group within the female and male
feeding events. Table 8 shows the proportions of the major species or species
groupings amongst the female and male feeding events. The proportions are very
similar though the data suggest that females spend a greater proportion of their
feeding on eucalypts, in particular on Blue Gums, while males spend more of
their time feeding on berries, in particular Hawthorn. Males also have a slightly
higher proportion of their diet on wattles. However, the differences are not
significant enough that they couldn’t also be explained by the bias in the way data
was collected. As detailed above, social media posts have a high bias towards
males. Social media posts provided 31% of all records but account for 47% of all
Hawthorn feeding events, while the probably more gender reliable

Table 7: Male and female feeding events on food groups
Food Group Female

occurrence
(n=2989)

Male
Occurrence
(n=3844)

Berry 685 (23%) 1031 (27%)
Buds 25 (1%) 29 (1%)
Cones 237 (8%) 306 (8%)
Gumnuts 1445 (48%) 1668 (43%)
Insects 61 (2%) 65 (2%)
Nut 19 (0.5%) 26(0.5)
Pod 222 (7.5%) 235 (6%)
Wattle 232 (8%) 383 (10%)

Table 8: Male and female feeding events on the most common food plants

33



Species/species
grouping

Female
occurrence
(n=2989)

Male
Occurrence
(n=3844)

Hawthorn 313 (10.5%) 529 (14%)
Blue Gum 702 (23%) 732 (19%)
Liquidamber 167 (5.5%) 243 (6%)
Cotoneaster 136 (4.5%) 191 (5%)
White Cedar 27 (1%) 54 (1.5%)
Cypress 95 (3%) 121 (3%)
Sugar Gum 49 (1.5%) 48 (1%)
Silver Wattle 45(1.5%) 93 (2.5%)
Apple Box 71 (2%) 86 (2%)
Pistachio 68 (2%) 88 (2%)
Geebung 94 (3%) 108 (3%)
Snow Gum 32 (1%) 45 (1%)
Sydney Peppermint 17 (0.5%) 18 (0.5%)
Red Stringybark 51 (2%) 125 (3%)
Silvertop Ash 43 (1.5%) 59 (1.5%)
Yellow Gum 17(0.5%) 38 (1%)
Cootamundra Wattle 36 (1%) 50 (1.5%)
Red Ironbark 20 (0.5%) 39(1%)
Drumsticks 28 (1%) 49 (1.5%)
Callitris 46 (1.5%) 61(1.5%)
bird group records account for 21% of all sightings but only 7% of Hawthorn
feeding records. In contrast the bird observers supplied 88% of the Blue Gum
feeding events, while social media supplied just 2%.

When social media and citizen science platform data is discarded, this leaves
2294 records contained within the bird observer data or written references.
Amongst this dataset the diets of the two genders are very similar, though
females still spent slightly less of their foraging time on berries, cones, wattles
and pods and slightly more on gum trees than males (Table 9).

Table 9: Bird Observer Group recorded female and male feeding events
Food Group Female

occurrence
n =1093

Male
Occurrence
n = 1201

Gum nuts and flowers 750 (69%) 818 (68%)
Berries 86 (8%) 119 (10%)
Cone 69 (6%) 92 (7.5%)
Pod 67 (6%) 77 (6.5%)
Wattle 28 (3%) 46 (4%)
Insects 14 (1%) 11 (1%)

3.10 Regional Food Preferences
As discussed below, when feeding records are considered within particular
bioregions, as defined by the Commonwealth of Australia (2012), it is apparent
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that Gang-gangs are targeting what species are abundant within the local area,
but certain foods are sought across most of the range. Also, there appear to be
cultural differences between populations within the Gang-gang range where food
items such as dogwoods, mulberries or Water-milfoil (Myriophyllum sp.) are only
eaten in one region despite these food items being common across most or all of
the Gang-gang range.

3.10.1 Australian Alps
Only 214 feeding events were recorded in the Australian Alps and just over
three-quarters of these were Snow Gum (Eucalyptus pauciflora). Twenty feeding
events, from five sightings, were recorded on Water-milfoil. These were the only
Water-milfoil records from across the Gang-gang range despite this genus being
common in all other bioregions. Gang–gangs occur in the Snow Gum subalpine
woodlands throughout the year, and large flocks, comprising mainly family
groups or young birds, may form towards the end of summer. Gang-gangs can
remain in winter, feeding on the mature fruit and insect galls present on Snow
Gums. This food is available and may be taken on the branches of Snow Gums
poking above snow (Osborne and Green 1992, Green and Osborne 1994). Of the
21 feeding sightings recorded, with a date of feeding, 8 were from summer, 8
from autumn, 4 from winter and 1 from spring.

3.10.2 Flinders
Wilson’s Promontory is the only part of the Gang-gang range that is within this
bioregion. Brown Stringybark (Eucalyptus baxteri) and Coastal Beard Heath
(Leucopogon parviflorus) are the most common food items amongst the few
sightings for this area. Both species occur along the southern coastline from
Kangaroo Island to the south-east corner of NSW and are part of the Gang-gang
diet along this coast and near coastal area.

3.10.3 Kangaroo Island
The information on Kangaroo Island Gang-gang diet is largely obtained from
Baxter (2015). Recent sightings suggest that the introduced Kangaroo Island
population survived the latest fires but remain at a low level, mainly clustered
around the eastern edge of Flinders Chase National Park on the western end of
the Island. The most reported food plants are Sugar Gum (Eucalyptus cladocalyx),
Brown Stringybark (E. baxteri) and Coastal Mallee (E. diversifolia). There are
recent records of Gang-gangs feeding in Tasmanian Blue Gum (Eucalyptus
globulus globulus) plantations. Unburnt plantations may have been an important
post-fire refuge and food source following the 2019/2020 fires. Due to
difficulties in getting the wood product off the Island, these plantations have
proven to be uneconomic and at least some are being cleared for conversion to
farmland. From the viewpoint of Gang-gang conservation it would be good if
clearance retained belts of the planted Blue Gums, particularly where they are a
major connection between native habitats.

3.10.4 Naracoorte
Seventy-five percent of the 150 event records for this bioregion report feeding on
Hawthorns at the town of Heywood. All of these records, across a number of
years, are from 8 February to 15 March. A flock of seventy was recorded at the
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location on 15 March 2021. It seems possible that the Hawthorns at Heywood are
a post breeding gathering point for birds of the Naracoorte bioregion. The Lower
Glenelg is the only other multiple record location with four records within the
breeding season and one in February.

3.10.5 South Western Slopes
This bioregion is one of the most cleared in Australia with about 84% of the
native vegetation cleared (NPWS 2001). Clearance is particularly pronounced in
the eastern half of the bioregion, which is the part that overlaps the Gang-gangs
range. It is therefore not surprising that the top three food items and 66% of all
feeding events are of exotic and non-local native plants. It suggests that at least in
terms of foraging, the Gang-gang is able to make some adaptation to the loss of
its native habitat. Most of the records came from three urban areas:
Albury-Wodonga, Beechworth and Glenrowan, with most records occurring from
late summer to the end of winter, which may suggest that there is little breeding
activity around these urban centres. However, there are some spring feeding
records for Wodonga.

3.10.6 South East Coastal Plain
This bioregion contains much of Melbourne, with the majority of feeding records
being scattered across the East Melbourne area (see Figures 21a + b and 22).
Hawthorns (25%), Cotoneaster glaucophyllus (16%) and Sugar Gum (Eucalyptus
cladocalyx) 9% are the three most common Gang-gang food items, and between
them comprise 50% of all the feeding events within this bioregion. They are all
planted or weedy species. The remaining half of feeding events are fairly evenly
comprised of planted garden species and indigenous trees and shrubs. Amongst
the top fifteen most fed-on species are five eucalypts. Two of these Sugar Gum
and Yellow Gum E. leucoxylon are plantings while three are largely remnant trees,
Long-leaved Box E. goniocalyx, Blue Gum Eucalyptus globulus spp pseudoglobulus
and Messmate E. obliqua. Of the 71 food items recorded for this bioregion, 41 had
been recorded only once or twice as being fed on.

Figure 21a+b: Feeding locations within suburban Melbourne in the South
East Coastal Plain bioregion
Note: Points with an accuracy less than 1km have been removed from mapping
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Figure 22: Feeding
locations within the
South East Coastal Plain bioregion
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Most of the Hawthorn records are from Banyule Flats where, over a number of
years, feeding has been recorded from 31 March to 27 July, and it is perhaps a
post breeding aggregation area. In the Gippsland component of this bioregion
Blue Gum Eucalyptus globulus spp pseudoglobulus is a common food item.
Geelong is one of the few areas where Gang-gangs feeding on the Pine (Pinus sp.)
have been recently and regularly recorded.

Two-thirds of the feeding sightings occurred during autumn and winter. This
corresponds with the previous observations of an autumn-winter movement into
some suburbs of Melbourne and Geelong (Foreshaw and Cooper 2002) and a
winter exodus from the Victorian Central Highlands to lower altitudes (Higgins
1999) but could also relate to the higher visibility of Gang-gangs outside of the
breeding season.

3.10.7 South-East Corner
Hawthorn and Cotoneaster glaucophyllus again dominate the feeding events in
this bioregion, comprising 50% of all recorded feeding. Blackbutt (Eucalyptus
pilularis) is the native species on which the most feeding events were recorded
(40 feeding events or 9% of the bioregion records).

The locations with the highest number of sightings are Bega, Moruya and
Pambula Wetlands. Fifty-seven percent of records are from summer, mainly
January and February and may indicate post breeding flocking or movement in
this bioregion. Of feeding sightings, 34% are from autumn, 10% from spring and
only 5% from winter.

3.10.8 South-Eastern Highlands
This is a very elongated bioregion stretching from Mudgee in the north to the
eastern outskirts of Melbourne. It is mountainous country and includes most of
the Australian Capital Territory (ACT). About 70% of all feeding records from this
bioregion are from the ACT.
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Most of the remaining records are from the outer and higher eastern edge of
Melbourne. Two-thirds of all these eastern edge feeding sightings were made
during autumn and only 10% during winter, compared with records from the
lower parts of Melbourne with one third in autumn and one third in winter.

There are several species that are common across the whole of the Gang-gang
range, but nearly all feeding records are just from within the South Eastern
Highlands bioregion. This includes records of Cypress Pines (Cupressus sp.)
where around 90% of all sightings and feeding events have been recorded. There
are 69 feeding events on White Poplar, Populus alba, and 25 on Mulberry (Morus)
in the Canberra area. It is interesting that feeding on these species has not been
recorded elsewhere.

3.10.9 Sydney Basin
Unlike other bioregions, the most common eucalypt, wattle, berry and cone
species fed on in the Sydney Basin are all locally indigenous. As is evident in
Figure 23, there are very few feeding records within urban Sydney or other
urban areas of the Sydney Basin. Feeding is largely confined to natural bushland.
It is not clear why the pattern of feeding in the Sydney area is so different to that
of Canberra and Melbourne where the bulk of the feeding recorded has been
within the urban environment. However, given the catholic diet of the Gang-gang
and that many of the species that they feed on elsewhere are growing in Sydney,
the difference does not seem to be related to food availability, unless it is a
greater bushland availability of the native species they prefer to feed on.

The most common eucalypt food types are Sydney Peppermint Eucalyptus
piperita, Silvertop Ash Eucalyptus sieberi and Red Bloodwood Corymbia
gummifera. A range of wattles are eaten but no species was recorded as an
abundant food item. Berry food types often eaten include Narrow-leaved
Geebung Persoonia linearis, White Cedar Melia azerderach and Pine-leaf Geebung
Persoonia pinifolia. Cones most often fed upon belong to Conesticks Petrophile
pulchella and Petrophile pedunculata, Black She-oak Allocasuarina littoralis and
Finger Hakea Hakea dactylioides.

An exotic soft-podded species, Liquidamber styraciflua, is still the most
commonly fed-on species in this bioregion. In May - July large concentrations, of
up to 100 birds, are recorded each year on a rural residential block at Palmdale.
This one location accounts for 56% of all the recorded feeding events of
Liquidamber in the Sydney Basin. Most of the other feeding events on this species
are of a few birds or small family groups in the Springwood and Ruse areas. This
feeding occurs from January to March and may relate to post breeding
movement, as two watched nests near Ruse fledged in early December.

Figure 21: Gang-gang feeding records in the Sydney Basin
Note: Points with an accuracy less than 1km have been removed from mapping
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Smith (1984) states that within the Blue Mountains, Sydney Peppermint and
Silvertop Ash are the favoured food plants and this does seem to be borne out by
observation. However, it is worth noting that these two species are the most
abundant eucalypts in the upper Blue Mountains so it may just be a matter of
availability (Carol Probets- per., comm). Virtually all of the records of Gang-gangs
feeding on Dogwood Cornus sp. or Walnut Juglans sp. are from the Blue
Mountains.

As in all bioregions reported feeding events have been widespread but
concentrated in patches. Part of the patchiness within the Sydney Basin is that
records of the Blue Mountains Bird Observers Group have been utilised, and thus
there is a concentration of records in the Blue Mountains area. Other areas in
which records are concentrated include south-east of Campbelltown, Kangaroo
Valley – Southern Highlands and to a lesser extent north-west of Ulladulla and
around the  Yengo camp ground. A big part of this patchiness is the difficulty of
access across much of the Sydney sandstone landscape, but it is suspected that it
is also reflects the current nature of the distribution. The lack of records in the
Kiama-Wollongong, most of Greater Sydney, and Newcastle-Central Coast areas
appears to bear this out.

3.10.10 Victorian Midlands
The feeding records from this bioregion are clustered in two locations. One
centred in the Trentham - Glenlyon area including Wombat State Forest and the
other centred on the Grampians. Silver Wattle Acacia dealbata and Hawthorn are
the most common food items around Trentham, whilst Oyster Bay Pine Callitris
rhomboidea and Variable Sallow Wattle Acacia mucronata are common food
plants within the Grampians. Feeding sightings in the Grampians peak in spring
and summer (75%, n= 21), when the area may experience highest tourist
visitation, but the number of sightings may indicate higher Gang-gang activity
here during the breeding season.

3.10.11 Victorian Volcanic Plain
A few medium sized flocks feeding on planted Sugar Gum Eucalyptus cladocalyx
and planted Yellow Gum E. leucoxylon comprise the majority of feeding events
recorded in this bioregion. Silver Wattle Acacia dealbata is also a common food
item.

3.11 What do food preferences tell us about the importance of habitat?
The diet data has not been collected evenly across the Gang-gang range. This
limits the usefulness of comparisons being made between tall forests where few
records were obtained, and urban, peri-urban, woodland and dry forest habitats
where the bulk of records were obtained. Nevertheless, the records support the
general understanding that Gang-gangs primarily occur within the temperate
eucalypt forests and woodlands of mainland south-eastern Australia (Higgins
1999, Cameron 2007, DAWE 2022). The collation of feeding data also indicates
that urban, peri-urban and rural residential habitats are of importance for
foraging Gang-gangs. Davey et al (in press) have located 57 Gang-gang nest trees.
All but five of these are within 250 metres of an urban edge of inner Canberra,
east Melbourne or Campbelltown. Two nests are in Wombat State Forest, one is
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on Cooma Golf course, and two nests are on rural residential blocks near
Tumbarumba and Moruya. Of the urban edge nests, one is in a 3ha urban park in
the Canberra suburb of Griffith, one is within the Australian National University,
three on the Federal Golf Course and three within a planted belt of trees
bordering on Red Hill Nature Reserve. The remaining nests are within woodland
and dry forest remnants.

Higgins (1999) states that Gang-gangs usually breed within tall mature
sclerophyll forest with dense shrubby understorey, often in secluded valleys and
that they are also said to breed occasionally in coastal forest. Only the Moruya
nest tree is in tall mature or coastal forest, and it is not in a secluded valley with
dense shrubby understorey.

Higgins (1999) also noted that Gang-gangs typically spend summer in heavily
timbered, mature wet sclerophyll forests and woodlands in Eucalyptus
dominated assemblages, which often support dense shrubby Acacia understorey.
The collated feeding data in this report and recently located nest tree data
suggests that urban, peri-urban, woodland and open forest habitats are also
important for Gang-gangs.

What the urban and peri-urban nest sites have in common with the tall mature
wet sclerophyll forests is an abundance of gum nuts and wattles which, as
discussed earlier, are important elements of the diet of Gang-gangs close to
known nest trees. While there is insufficient data on breeding within tall mature
forests to allow a comparison between other and wet sclerophyll areas, it would
seem that woodlands and low forests particularly those near an abundance of
wattle, and eucalypt food plants are of importance, and may be just as or more
important than the wet sclerophyll breeding habitat for the Gang-gang.

The data does include more feeding records in autumn and winter in Canberra
and Melbourne. However, it is unclear whether this relates to influxes of birds or
just greater visibility of the birds that are present, or perhaps a mix of both. The
data does not support the existence of large waves of migratory or nomadic
birds, rather there seem to be annual gatherings at a few key locations, and
perhaps influxes of birds into and out of urban areas.
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Appendix 2: Consumption of Food Groups across the year

Month  Sighting/ Event
No Jan Feb March April May June July August Sept Oct Nov Dec

Food Group Type S E S E S E S E S E S E S E S E S E S E S E S E

Gum Nut/Flowers 33 131 63 262 86 301
13

7 536
15

4 854
16

5 914
15

0
79

2
15

4
56

8
12

6
34

9 77
20

6 51
16

9 35 89

Berry
13

0 344
12

5 334
12

4 405 92 275 72 722 62 203 25 92 36 87 54
20

2 47
16

2 26 53 24 44

Wattle 69 229 15 39 2 3 0 0 3 3 0 0 2 2 4 8 9 14 24 67 90
22

2
11

8
31

5

Cones 25 121 13 24 24 178 21 53 32 108 28 95 21 31 29 76 17 68 20 33 14 32 16 38

Pods 7 19 17 186 26 67 44 143 60 429 40 203 10 12 3 17 0 0 4 7 2 2 7 19

Nuts 5 109 9 137 4 208 5 74 3 4 1 14 1 1 0 0 0 0 0 0 0 0 0 0

Insects 9 19 13 18 8 24 1 4 0 0 2 10 1 5 11 25 19 32 7 11 7 11 9 33

Total
29

3
101

6
27

1
105

3
28

8
113

5
31

2
112

1
33

4
150

6
30

4
145

8
21

8
98

8
24

7
79

3
22

9
67

3
19

5
65

0
19

7
50

9
21

6
54

8

S = Number of sighting records per month
E – Number of feeding events (No. Birds recorded x number of days feeding)

Appendix 3: Consumption of main food species across the year
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Month             Sighting/
Event No Jan Feb March April May June July August Sept Oct Nov Dec

Species S E S E S E S E S E S E S E S E S E S E S E S E

Acacia baileyana               1 2 1 2 3 5 28 96 5 7

A. dealbata 20 99 3 4           1 3 2 3 4 5 13 25 30 76

A. mearnsii 3 8 3 5 1 2           1 2 3 12 15 33 3 8

Callitris endlicheri 3 48 3 8 4 7     2 3 2 4 2 3   5 7 5 14 1 1

Corymbia
gummifera 1 4 2 25 6 15 6 12 2 5   1 1 1 2 2 11   1 1 2 4

Cotoneaster glauc. 1 1 5 11 14 54 20 48 26 61 14 30 8 21 13 24 6 13 3 8 1 2   

Cotoneaster pann.   3 8 6 23 9 14 3 3 2 3 1 2 3 5 2 3       

Crataegus mono. 73 226 62 193 63 206 36 148 24 163 32 142 10 39 5 22 2 6     13 26

Cupressus semper. 3 6 1 2 3 9 4 12 6 14 9 28 7 14 11 30 5 19 6 9 4 7 5 7

Eucalyptus bridge.     2 4 3 12 8 60 3 16 1 15 12 60 3 5 5 8 12 36   

E. cladocalyx   1 2 3 7 11 31 17 67 7 19 4 59 3 12 2 4 3 13   2 2

E. globulus
bicostata   2 2 8 18 10 32 16 83 54 305 63 428 51 271 26 79 6 29 8 34 4 13

E. globulus
maidenii         4 18 12 59 5 32 9 27 18 83 1 2     

E. globulus pseudo.   2 2 3 6 2 7 13 13 2 2 1 2 7 7         

E. leucoxylon   2 4 1 1 3 4 2 2 6 23 9 65 1 2         

E. macrorhyncha 1 3 1 1 7 29 9 21 5 10 8 36 6 17 7 15 11 21 4 9 3 3   

Month             Sighting/
Event No Jan Feb March April May June July August Sept Oct Nov Dec
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Species S E S E S E S E S E S E S E S E S E S E S E S E

E. melliodora 2 3 3 8 1 1 5 12 8 24 8 16 3 6 2 3 2 2 2 5   1 1

E. pauciflora 1 2 1 2 2 2 8 41 3 14 2 2 2 2 4 6 2 16 4 9 1 4 1 2

E. piperita 1 8 7 40 3 7 1 2 3 156 1 2   3 16 1 2   2 13 2 2

E.sieberi 2 7 3 12 5 11 11 34 9 39 10 23 4 16 8 38 4 16 2 2 1 1   

Liquidamber styra. 3 8 14 178 24 64 42 137 58 426 37 195 11 14 1 2         

Melia azerderach     1 1 1 1 4 14 4 4 7 23 4 10 14 115 11 93     

Sawfly 7 15 11 15 7 24     1 4 1 5 6 7 15 20 6 7 3 4 2 4

Persoonia linearis 2 2       1 6 2 4     13 36 19 38 11 15 3 5

P. pinifolia         1 1 2 4     16 24 8 13 2 3 1 1

Pistacia chinensis 21 38 33 81 24 48 1 2                 
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