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1
Introduction
Wagga Wagga Agricultural College, a predecessor institution of the Wagga Wagga
Campus of Charles Sturt University, celebrated its centenary in 1996. As part of these
celebrations it had been planned to adequately manage and interpret the ruins of a
laboratory building commonly known as “Farrer’s Lab”, but more accurately to be
addressed as Nathan Cobb’s Laboratory, as well as the associated concrete base of a
granary. A draft conservation management plan of the resource had been developed which
recommended inter alia that the extent and nature of an infestation with olive trees (Olea
ssp.) be investigated (Spennemann 1997). Observation had shown that the expanding root
bases of the trees were contributing to the decay of the sites.
This document represents the findings of an investigation into the identity and impact of
vectors responsible for the spread of olive seeds. This document combines both a
compilation of data published in the scientific and horticultural literature, and new data
collected in the field.

Figure 1.1. Olive-infested remnant bushland. CSU Riverina Campus, Wagga Wagga.
(Photo © D. Spennemann 1997).

1

2
Olive seed vectors overseas
The seeds of many plants are enclosed in fleshy fruits which provide nutritional rewards
for vertebrates which transport the seeds away from the parent plant. Fruit predators are
not, however, all efficient seed vectors. Some eat the fleshy part of the fruit on or under the
tree, with no resulting transport of the seed. Smaller vectors carry a single fruit to a nearby
perch or cover, eat the fleshy part and drop the seed. Others eat one or more fruits whole,
digest the flesh and later regurgitate or defecate the seeds. A final predatory group,
including some pigeons and parrots, digest both the flesh of the fruit and the seed (cf.
Forde 1986; Ford & Paton 1986).
Frugivory as a field of academic inquiry has resulted in a number of research
projects dedicated to investigating the role of birds in the dispersal of plant seed in both
forest and bushland communities (cf. Alcantara et al. 1997; Herrera 1984; Manders and
Richardson 1992). In addition, research has also been conducted to assess the impact of
frugivorous birds on the fruit industry (cf. Bigler and Delucchi 1981; Jordano 1987a; Rey
1993; 1995).
Studies specific to the dispersal of single plant species have also been conducted,
but are usually confined to prime examples such as the Mistletoe Bird (eg. Liddy 1983).
While some work has been conducted on the consumption of fleshy fruits by
Australian birds in general, little work has been conducted on the consumption of olives
by native or exotic Australian bird species. There is a number of short observations such
as Fowler (1936b) mentioning that ‘seeds dropped about promiscuously by the birds
germinate and grow freely in the foothills [of Adelaide] and Fuller (1942) examining the
stomach content of starlings. No systematic work appears to have been carried out on the
vectors responsible for the spread of the olive seeds. A notable exception to this rule is a
paper by Paton et al. (1988) which pulls together a large number of observations. This
absence of systematic studies surprising because olives have been identified as a weed in
South Australia (Cooke nd; Parsons and Cuthbertson 1992), New South Wales (Dellow
et al 1987) and Victoria (Carr et al 1992).
Overall, the literature on the spread of olives in Australia is slim. In the available
literature the vectors responsible for the spread are often merely classed as ‘birds’, with
little consideration given to the species of birds attracted to this kind of feed or their mode
of transport of the seed. In this regard little has changed since Victor Hehn's (1902, p.
118) analysis of the cultivated plants in ancient Greece and Rome, where he argued that
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birds were the main dispersal mechanism for olives and speculated that olives might have
been established as wild plants in several areas before they were cultivated.
The oily nature of the fleshy part of the drupe makes the olive an important energy
source for birds and small mammals. The oil content of the ripe fruit (pulp, mesocarp)
varies from 5% to 30% and the water content from 66% to 72% (Levinson and Levinson
1984). Olives ripen in early winter, at a time when many other fruit have been eaten off the
trees and bushes. This gives olives a good advantage in bird visitation and thus seed
dispersal. The black-blue colour of the fruit is one the colours preferred by birds (Turcek
1963) which further favours the dispersal of olives.
It is desirable to place the present observations into the wider context of
observations made in traditional olive-growing areas around the Mediterranean. It is of
relevance to draw on the overseas literature for this subject as several European and
Mediterranean birds were introduced to Australia by various acclimatisation societies of
the nineteenth century (see Blackens et al 1984 for the introduction of the blackbird and
the starling). The available data come mainly from Spain, where the ecology of the olive
groves has been well researched, as well as Italy, France, Croatia and Greece.

Spain
A study of olive predation in Spain (Rey 1995) showed a number of frugivores inhabited
the olive plantations studied, five of which have been observed to eat whole drupes: Sylvia
atricapilla (‘Blackcap’; 17-20g body weight), Turdus philomelos (‘Song Thrush’, 6070g), Sylvia melanocephala (‘Sardinian Warbler’, 11-13g) Turdus iliaceus (‘Redwing’,
60-70g) and Erithacus rubecula (‘European Robin’, 15-17g). Some of the studies have
shown the ecological importance of the orchards for the survival of resident avian species
especially during winter (Rey 1995) and for migratory birds en route (Finlayson 1981),
much to the chagrin of the olive growers.
Jordano (1987a) also documented that a number of bird species were responsible
for the dispersal of olive trees in Spain, among them the Common Starling (Sturnus
vulgaris) and the Blackbird (Turdus merula). Jordano found that the significance of a
bird species as a fruit removal and thus seed dispersal agent was related to its relative
abundance, but not to the importance of Olea in its diet (Jordano 1987a). Both starlings
and blackbirds are reported to regurgitate seeds (Jordano 1987a).
Rey and Guiterrez (1996) showed that the gape size is the main limiting factor of
olive dispersal. Birds with smaller gape sizes would peck the flesh of the drupe and drop
the seed under the tree, while larger birds would swallow the drupe whole and carry it to
cover for digestion. The authors observed interseasonal variation in drupe diameters which
meant that some bird species with marginal gape sizes could swallow the drupe in one
season and were forced to peck off the flesh in another.
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France
Debussche and Isenmann (1985) studied the frugivory of various species in the
Montpellier Region of Southern France. They found in the stomach contents that olives
were eaten by Sylvia melanocephala, S.cantillans, S.hortensis and S.undata. No details on
seed dispersal are given.

Italy
Boothby (1878, p. 11) on a study trip to investigate the olive production of Italy and
France, commented that feral olives are common in the south of France,
“scattered principally by a kind of thrush, very fond of the berries, and
which leaves the mountains in the winter for the olive regions. They find
often in the gizzard of these birds five to six stones, perfectly deprived of
the pulp. Those which are too hard to be digested fall to the ground and
germinate.”
The dispersal of olive seeds from orchards into the surrounding shrubland is also
described by Neville-Rolfe (1898) for southern Italy. The main dispersal agent identified
there is the ‘migratory thrush’ (Song thrush’, Turdus philomelos).

Croatia
A study of olive eating birds in Croatia, compiled by Ivan Tutman (1969), shows the
pheasant (Pasanua colchicus) as the bird species reported with the largest number of olive
seeds in the gizzard (one instance 66, in another 100 olives). Also a seed was found in the
scats. The herring gull (Larus argentatus) has been documented as being responsible for
the spread of viable olive seeds from the orchards on the Croatian mainland to small
offshore islands. The Song Thrush is identified by Tutman as a major seed disperser, as is
the Blackbird, which tends to regurgitate the seeds. In addition, there are several other
species that feed on the fleshy part of the drupe either on the ground or still on the trees,
and thus do not disperse the seed.

Greece
A study of the impact of the olive fly (Dacus oleae) on orchard yields in Crete (Greece)
had to assess the impact of birds as well. The authors found that the main bird vectors
were the Common Starling (Sturnus vulgaris) and the Blackbird (Turdus merula). Mistle
Thrushes (Turdus viscivorous), Blue Rock Thrushes (Monticola solitarius) and Tree
Sparrows (Passer montanus) were also involved (Bigler and Delucchi 1981).
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North Africa
In Tunisia and Morocco the Common Starling is the main predator of domestic olives
(Loussert and Brousse, quoted after Bigler and Delucchi 1981), but other birds are
responsible as well.
While we have to be careful in abstracting the European information to the
Australian situation, it is worth noting that birds as small as 11-13g were exploiting the
olive trees and reportedly disperse seeds.

California
In California the olive orchards suffer under a number of exotic species, such as black
birds, starlings, jays, crows and a variety of robins (Marvin 1888, p. 127). The latter are
seen as the main disperser (Marvin 1881, p. 81).

Hawai’i
On Hawai’i alien (exotic) frugivorous birds are responsible for the spread of Olea
europaea ssp. africana. The plant has formed dense monotypic stands, for example at
Waimea on Oahu (possibly an escapee from the Waimea Botanical Gardens) and at
‘Ainahou, Hawai’i Volcanoes National Park (Green 1997). It appears that no systematic
assessment of vectors has been carried out to date.

South Africa
Richardson and Fraser (1995) identified four species as likely dispersal agents of Olea
europaea ssp. africana in South Africa: Speckled Mousebird (Colius striatus), Cape
Bulbul (Pycnotus capensis), Olive Thrush (Turdus olivaceus), and Redwing Starling
(Onychognathus morio). In addition, Cape White-eye (Zosterops sp.) and the Protea
Canary (Serinus sp.) were seen feeding on olives but are unlikely vectors. These birds
have successfully introduced olives into coastal shrubland, where they have spread to the
detriment of native bushland.

Non-avian vectors
Observations in Spain have shown that fallen olives are also picked up and eaten by
rabbits (Oryctolagus cuniculus), goats (Capra hircus) and deer (Cervus spp.), and that
the seeds are regurgitated undamaged (Jordano 1987). Bigler and Delucchi (1981)
observed in Western Crete (Greece) that sheep (Ovis aries) and goats (Capra hircus),
grazing in orchards as well as shrubland around orchards, sought out olive trees (inc. Olea
europaea ssp. sylvestris) and fed on fallen olives. Chapman (1896) commented that in
Tuscany sheep were sent into olive groves after the harvest to graze upon grass and fruit.
Marvin (1888, p.61) drawing on Italian sources, comments that goats have been used to
procure cleaned seeds for planting.
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In South Australia cattle and sheep have been allowed to graze in the olive orchards
in the 1880s (Barnard 1882). As the sheep were moved some seed may have been
dispersed among roadside reserves and travelling stock routes. Even though this is only a
minor agent of dispersal, it must not be overlooked because olive thrive in the disturbed
roadside vegetation and sheep can travel some distances before defecating eaten fruit..
While these species are likely seed dispersers, mice (Mus musculus), which have
also been observed eating fallen fruit and also tend to gnaw the seeds, are unlikely
candidates.
Table 2.1. Records of avian seed vectors responsible for the dispersal of olives
—COLUMBIDAE
Species

Common
Name

Setting

Place

Country

Columba palumbus
Columba palumbus
Streptopelia senegalensis

Wood Pigeon
Wood Pigeon
Turtle Dove

Orchards
Shrubland
Orchards

Dubrovnik
Croatia
Sevilla
Spain
Mellaha oasis Lybia

Reference
Tutman 1969
Jordano 1987a
Moltoni 1934 (1)

Table 2.2. Records of avian seed vectors responsible for the dispersal of
olives—PHASIANIDAE
Species

Common Name

Setting

Place

Country

Reference

Gallus gallus [2]
Phasianus colchicus

Chicken (Domestic)

Orchards

South of

France

Boothby 1878

Pheasant

Orchards

Lokrum Island

Croatia

Tutman 1969

Table 2.3. Records of avian seed vectors responsible for the dispersal of olives—LARIDAE
Species
Larus argentatus
Larus argentatus

Common Name

Setting

Place

Country

Reference

Herring Gull
Herring Gull

Orchards
Shrubland

Dubrovnik
Crete

Croatia
Greece

Tutman 1969
Niethammer 1966 (1)

Table 2.4. Records of avian seed vectors responsible for the dispersal of olives—CORVIDAE
Species
Corvus corax
Corvus monedula

Common Name Setting
Raven
Jackdaw

Orchards
Dubrovnik
Croatia
Shrubland Jaen Province Spain

Tutman 1969
Alcantara et al. 1997

Corvus sp.

Raven

Shrubland

N. Africa

Levison & Levison 1984

Corvus sp.
Garrulus glandarius
Garrulus glandarius
Cyanopica cyana

Crow

Orchards

USA

Marvin 1888

Jay
Jay
Azure-winged
Magpie
Azure-winged
Magpie

Majkovo Lapa Island
Orchards
Califonia
Shrubland Guadalquivir

Croatia
USA
Spain

Tutman 1969
Marvin 1888
Rey 1993

Shrubland Sevilla

Spain

Jordano 1987a

Cyanopica cyana

Place

Califonia
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Table 2.5. Records of avian seed vectors responsible for the dispersal of
olives—PASSERIDAE
Species
Passer
hispanilensis
Passer montanus

Common Name Setting

Place

Spanish Sparrow Shrubland
Tree Sparrow

Orchards

West Crete

Country

Reference

N. Africa

Levison & Levison 1984

Greece

Bigler & Delucchi 1981

Table 2.6. Records of avian seed vectors responsible for the dispersal of olives—STURNIDAE
Species
Common Name
Sturnus vulgaris Common
Starling
Sturnus vulgaris Common
Starling
Sturnus vulgaris Common
Starling
Sturnus vulgaris Common
Starling
Sturnus vulgaris Common
Starling
Sturnus vulgaris Common
Starling
Sturnus vulgaris Common
Starling
Sturnus vulgaris Common
Starling
Sturnus vulgaris Common
Starling
Sturnus vulgaris Common
Starling

Setting

Place

Country

Reference

Orchards

France

Mayaud 1950 (1)

Orchards

Morocco

Lousert & Brousse 1978 (2)

Orchards

N. Africa Tutman 1969 (1)

Orchards

Tunisia

Bigler & Delucchi 1981

Orchards

Crete

Greece

Niethammer 1966 (1)

Orchards

Crete

Greece

Stresemann 1956 (1)

Orchards

Western Crete Greece

Bigler & Delucchi 1981

Shrubland

N. Africa Levison & Levison 1984

Shrubland Sevilla

Spain

Jordano 1987a

Orchards

USA

Marvin 1888

Califonia
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Table 2.7. Records of avian seed vectors responsible for the dispersal of olives—SYLVIDAE
Species
Phylloscopus
collybitus
Sylvia atricapilla
Sylvia atricapilla
Sylvia atricapilla
Sylvia atricapilla
Sylvia atricapilla
Sylvia atricapilla
Sylvia atricapilla
Sylvia atricapilla
Sylvia atricapilla
Sylvia atricapilla
Sylvia atricapilla
Sylvia atricapilla
Sylvia atricapilla
Sylvia atricapilla
Sylvia atricapilla
Sylvia atricapilla
Sylvia atricapilla
Sylvia atricapilla
Sylvia borin
Sylvia borin
Sylvia borin
Sylvia borin
Sylvia borin
Sylvia cantilans
Sylvia cantilans
Sylvia hortensis
Sylvia hortensis
S. melonocephala
S. melonocephala
S. melonocephala
S. melonocephala
S. melonocephala
S. melonocephala
S. melonocephala
S. melonocephala
S. melonocephala
S. melonocephala
Sylvia undata
Sylvia undata
Sylvia undata

Common Name
Chiff-chaff

Setting
Place
Dist Shrub Jaen Province

Country
Spain

Reference
Alcantara et al. 1997

Blackcap
Blackcap
Blackcap
Blackcap
Blackcap
Blackcap
Blackcap
Blackcap
Blackcap
Blackcap
Blackcap
Blackcap
Blackcap
Blackcap
Blackcap
Blackcap
Blackcap
Blackcap
Garden Warbler
Garden Warbler
Garden Warbler
Garden Warbler
Garden Warbler

Dist Shrub
Orchard
Orchards
Orchards
Orchards
Orchards
Orchards
Orchards
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland
Orchards
Shrubland
Orchards
Shrubland
Dist Shrub
Orchards
Orchards
Orchards
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland
Orchards
Shrubland
Shrubland

Spain
Spain
France
Italy
Croatia
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Spain
Gibraltar
Spain
Spain
N. Africa
Spain
Spain
Gibraltar
Spain
France
France
France
France
Spain
Spain
Spain
France
Spain
Spain
Spain
Spain
France
Spain
France
Spain
France

Alcantara et al. 1997
Jordano & Herrera 1981
Möhring 1967 (1)
Moltoni 1934 (1)
Tutman 1969
Rey 1993
Rey 1995
Rey & Guiterrez 1996
Jordano & Herrera 1981
Herera 1984
Jordano & Herrera 1981
Rey 1993
Alcantara et al. 1997
Jordano & Herrera 1981
Rey & Guiterrez 1996
Finnlayson 1981
Jordano & Herrera 1981
Jordano 1987a
Levison & Levison 1984
Herera 1984
Rey 1993
Finnlayson 1981
Jordano 1987a
Debussche & Isenmann ‘85
Debussche & Isenmann ‘85
Debussche & Isenmann ‘85
Debussche & Isenmann ‘85
Alcantara et al. 1997
Rey 1993
Rey 1995
Debussche & Isenmann ‘85
Herera 1984
Jordano & Herrera 1981
Rey 1993
Alcantara et al. 1997
Debussche & Isenmann ‘85
Jordano 1987a
Debussche & Isenmann ‘85
Rey 1993
Debussche & Isenmann ‘85

Sardinian Warbler
Sardinian Warbler
Sardinian Warbler
Sardinian Warbler
Sardinian Warbler
Sardinian Warbler
Sardinian Warbler
Sardinian Warbler
Sardinian Warbler
Sardinian Warbler
Dartford Warbler
Dartford Warbler
Dartford Warbler

Jaen Province
Cordoba Prov.

Dubrovnik
Guadalquivir
Guadalquivir
Jaen Province
Cordoba Prov.
El Viso
Guadalquivir
Guadalquivir
Jaen Province
Jaen Province
Jaen Province
Jew’s Gate
Sevilla
Sevilla
El Viso
Guadalquivir
Jew’s Gate
Sevilla
Montpellier
Montpellier
Montpellier
Montpellier
Jaen Province
Guadalquivir
Guadalquivir
Montpellier
El Viso
Guadalquivir
Guadalquivir
Jaen Province
Montpellier
Sevilla
Montpellier
Guadalquivir
Montpellier
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Table 2.8. Records of avian seed vectors responsible for the dispersal of
olives—MUSCICAPIDAE
Species
Erithacus rubecula

Common Name

Setting

Place

Country

Reference

European Robin

Jaen Province

Spain

Alcantara et al. 1997

Erithacus
Erithacus
Erithacus
Erithacus

rubecula
rubecula
rubecula
rubecula

European Robin
European Robin
European Robin
European Robin

Dist
Shrub
Orchards
Orchards
Orchards
Shrubland

Dubrovnik
Guadalquivir
Guadalquivir

Croatia
Spain
Spain
N. Africa

Erithacus rubecula
Erithacus rubecula
Erithacus rubecula

European Robin
European Robin
European Robin

Shrubland El Viso
Shrubland Guadalquivir
Shrubland Jaen Province

Spain
Spain
Spain

Tutman 1969
Rey 1993
Rey 1995
Levison & Levison 1984
(4)
Herera 1984
Rey 1993
Alcantara et al. 1997

Shrubland
Shrubland
Orchards
Orchards
Orchards
Orchards
Dist
Shrub
Orchards
Shrubland

Jew’s Gate
Sevilla
Califonia
Chiusavecchia
Chiusavecchia
Western Crete
Jaen Province

Gibraltar
Spain
USA
Italy
Italy
Greece
Spain

Finnlayson 1981
Jordano 1987a
Marvin 1888
Moltoni 1934 (1)
Moltoni 1934 (1)
Bigler & Delucchi 1981
Alcantara et al. 1997

Dubrovnik
Jaen Province

Croatia
Spain

Tutman 1969
Alcantara et al. 1997

Orchards

Mellaha Oasis

Lybia

Moltoni 1934 (1)

Orchards
Orchards
Shrubland
Orchards
Orchards
Orchards
Orchards
Orchards
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland
Dist Shrub
Orchards
Orchards
Orchards

Chiusavecchia
Guadalquivir
Guadalquivir
Califonia
Chiusavecchia
Dubrovnik
Lapad Island
Western Crete

Italy
Spain
Spain
USA
Italy
Croatia
Croatia
Greece
N. Africa
Spain
Spain
Spain
Spain
Spain
Italy
Croatia
Spain

Moltoni 1934 (1)
Rey 1993
Rey 1993
Marvin 1888
Moltoni 1934 (1)
Tutman 1969
Tutman 1969
Bigler & Delucchi 1981
Levison & Levison 1984
Herera 1984
Rey 1993
Alcantara et al. 1997
Jordano 1987a
Alcantara et al. 1997
Siivonen 1939 (1)
Tutman 1969
Rey 1993; 1995

Erithacus rubecula European Robin
Erithacus rubecula European Robin
??
‘Robin’
Monticola saxatilis Rock Thrush
Monticola solitarius Blue Rock Thrush
Monticola solitarius Blue Rock Thrush
Phoenicurus ochrurosBlack Redstart
Phoenicurus ochrurosBlack Redstart
Phoenicurus ochrurosBlack Redstart
Phoenicurus
Common
phoenicurus
Redstart
Turdus iliacus
Redwing
Turdus iliacus
Redwing
Turdus iliacus
Redwing
Turdus merula
Blackbird
Turdus merula
Blackbird
Turdus merula
Blackbird
Turdus merula
Blackbird
Turdus merula
Blackbird
Turdus merula
Blackbird
Turdus merula
Blackbird
Turdus merula
Blackbird
Turdus merula
Blackbird
Turdus merula
Blackbird
Turdus philomelos
Song Thrush
Turdus philomelos
Song Thrush
Turdus philomelos
Song Thrush
Turdus philomelos
Song Thrush

El Viso
Guadalquivir
Jaen Province
Sevilla
Jaen Province
Dubrovnik
Guadalquivir
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Table 2.8. Records of avian seed vectors responsible for the dispersal of
olives—MUSCICAPIDAE (ct’d)
Species

Setting

Place

Turdus philomelos
Turdus philomelos
Turdus philomelos

Common
Name
Song Thrush
Song Thrush
Song Thrush

Orchards
Orchards
Orchards

Jaen Province Spain
Lapad Island
Croatia
Montpellier
France

Turdus
Turdus
Turdus
Turdus
Turdus
Turdus
Turdus
Turdus
Turdus
Turdus

Song Thrush
Song Thrush
Song Thrush
Song Thrush
Song Thrush
Song Thrush
Song Thrush
Song Thrush
Song Thrush
Song Thrush

Orchards
Orchards
Orchards
Orchards
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland

Naples
South of

Song Thrush
Song Thrush
Mistle Thrush
Mistle Thrush
Mistle Thrush
Mistle Thrush
Mistle Thrush

Shrubland
Shrubland
Dist Shrub
Orchards
Orchards
Shrubland
Shrubland

Sevilla
South of
Jaen Province
Dubrovnik
Western Crete

philomelos
philomelos
philomelos
philomelos
philomelos
philomelos
philomelos
philomelos
philomelos
philomelos

Turdus philomelos
Turdus philomelos
Turdus viscivorus
Turdus viscivorus
Turdus viscivorus
Turdus viscivorus
Turdus viscivorus

Varenna/Como
Guadalquivir
Jaen Province
Jaen Province
Jew’s Gate
Montpellier

Guadalquivir

Country

Reference

Rey & Guiterrez 1996
Tutman 1969
Debussche & Isenmann
1985
Italy
Neville-Rolfe 1898
France
Boothby 1878
Italy
Boothby 1878
Italy
Moltoni 1934 (1)
N. Africa Levison & Levison 1984 (4)
Spain
Rey 1993
Spain
Alcantara et al. 1997
Spain
Rey & Guiterrez 1996
Gibraltar Finnlayson 1981
France
Debussche & Isenmann
1985
Spain
Jordano 1987a
France
Boothby 1878
Spain
Alcantara et al. 1997
Croatia
Tutman 1969
Greece
Bigler & Delucchi 1981
N. Africa Levison & Levison 1984
Spain
Rey 1993

Notes: (1) Quoted after Tutman 1969; (2) Intentionally fed olives to have epicarps cleaned in chicken’s
digestive tract; (3) Quoted after Bigler & Delucchi 1981; (4) corrected Sonnenschein 1997. Dist
Shrub–Disturbed shrubland.

Table 2.9 Non-avian seed vectors responsible for the dispersal of olives
Species

Common name

Setting

Cervus sp
Oryctolagus cuniculus
Capra hircus
Capra hircus
Mus musculus
Mus musculus
Ovis aries
Eliomys quercinus
Osospermophlus sp.

Deer
European rabbit
Goat
Goat
House Mouse *)
House Mouse *)
Sheep
Squirrel
Squirrel

Place

Country

Reference

Shrubland Sevilla

Spain

Jordano 1987

Shrubland
Orchards
Shrubland
Orchards
Shrubland
Orchards
Shrubland
Shrubland

Spain
Greece
Spain
Greece
Spain
Greece
N. Africa
N. Africa

Jordano 1987
Bigler & Delucchi 1981
Jordano 1987
Bigler & Delucchi 1981
Jordano 1987
Bigler & Delucchi 1981
Levison & Levison 1984
Levison & Levison 1984

*) Minor dispersal only.
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Sevilla
Western Crete
Sevilla
Western Crete
Sevilla
Western Crete
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Table 2.10 shows the geographical distribution of the olive eating species on record. In
addition to the documented occurrences of olive frugivory (■) in the countries around the
Mediterranean, additional entries (■) have been made if the bird species is reported to be
present.

Turdus philomelos

Greece

Croatia

Italy

France

Spain

Gibraltar

Morocco

Tunisia

■
■
■
■
■
■
■

Corvus corax
Sturnus vulgaris

North Africa

Species
Phoenicurus phoenicurus
Streptopelia senegalensis
Passer hispanilensis
Sylvia borin
Erithacus rubecula
Turdus viscivorus
Turdus merula

Lybia

Table 2.10 Geographical distribution of avian vectors known to be responsible for the
dispersal of olives in the Mediterranean

■

■
■
■

■
■
■
■

■

■

■
■
■

■
■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■

■
■
■
■
■
■
■
■
■

■

■

■
■

Sylvia atricapilla
Columba palumbus
Sylvia melonocephala
Sylvia undata
Cyanopica cyana
Corvus monedula
Phylloscopus collybitus
Turdus iliacus
Phoenicurus ochuros
Gallus gallus
Sylvia hortensis
Sylvia cantilans
Monticola solitarius
Monticola saxatilis
Larus argentatus
Garrulus glandarius
Phasianus colchicus
Passer montanus

■
■

■
■
■
■
■
■
■

■
■
■
■

■

■
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3
Olive Seed Vectors in Australia
For the purposes of this discussion, anthropogenic modes of dispersal, either as part of
the orchardry and nursery trade, or as part of road grading and earth movement during
road construction shall be excluded.
The animal vectors responsible for the distribution of olives in Australia comprise of
both native Australian and introduced exotic species.
During the nineteenth century the various acclimatisation societies introduced a
variety of animals to Australia, among them birds. Table 3.1 shows the avian olive seed
vectors identified in Mediterranean studies and their presence in Australia. Only a few of
the Mediterranean species have been successfully introduced into “the wild” in Australia.
Table 3.1 Avian seed vectors responsible for the dispersal of olives and the status of their
introduction to the continent
Species
Columba palumbus
Corvus corax
Corvus monedula
Cyanopica cyanua
Erithacus rubecula
Gallus gallus
Garrulus glandarius
Larus argentatus
Monticola saxitilis
Monticola solitarius
Passer hispaniolensis
Passer montanus
Phasianus colchicus
Phoenicurus ochruros
Phoenicurus phoenicurus
Phyllocoscopus collybitus
Streptopelia senegalensis
Sturnus vulgaris
Sylvia atricapilla
Sylvia borin
Sylvia cantilans
Sylvia hortensis
Sylvia melonocephala
Sylvia undata
Turdus iliacus
Turdus merula
Turdus philomelos
Turdus viscivorus

Common Name
Wood Pigeon
Raven
Jackdaw
Azure-winged Magpie
European Robin
Domestic Chicken
Jay
Herring Gull
Rock Thrush
Blue Rock Thrush
Spanish sparrow
Tree Sparrow
Pheasant
Black Redstart
Common Redstart
Chiff-Chaff
Laughing Turtle-Dove
Common Starling
Blackcap
Garden Warbler

Sardinian Warbler
Dartford Warbler
Redwing
Blackbird
Song Thrush
Mistle Thrush
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❖
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Introduced Birds
Common Starling
The Common Starling (Sturnus vulgaris) was introduced to Australia in the 1850s, when
they were released in Melbourne. Since then, they were introduced in Brisbane in 186970, Adelaide in 1881 and Sydney in 1880, and have spread at an average rate of 2025km/year to much of SE Australia (Blakers et al. 1984, p. 360). Figure 3.1 shows the
spread of the bird species since its release. The Wagga region seems to have been reached
in the 1890s. In the 1860 a John A. Wallace released in Wangaratta (Vic.) some starlings
that he had obtained in Melbourne (Jones 1988, p. 47). It is unclear whether this particular
introduction was successful.

186 9

191 9

188 1
188 0

189 0
189 0?

186 0

189 0
185 0s

Com mon S ta rlin g
(Stur nus vulgaris )

186 0

Figure 3.1. Introduction and dispersal of Starlings (Sturnus vulgaris) in Australia (from
data provided by Blakers et al. 1984, p. 360). Failed introductions not plotted.

In South Australia observations of stomach contents of shot starlings have shown
that the Common Starling (Sturnus vulgaris) is responsible for the spread of olives
(Fuller 1942). The Adelaide foothills had been grasslands in the 1840a, but 10 years later
had become olive bushland (Cleland 1952). Cleland argues that ‘[t]here is no doubt that
the olive is chiefly distributed by starlings.’ This observation has been repeatedly quoted
in the botanical literature (cf. Robertson 1965, p. 685) without further consideration of
other bird species. Parsons and Cuthberson state that the “[s]pread of olives is almost
wholly by birds eating the fruit and passing the seeds away from the source” (1992, p.
13
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523). According to Carr et al (1992, p. 50), however, the dispersal of Olea europaea ssp.
europaea is due to the internal transfer via both birds and non-bird animals.
Laffer (1917) commented that starlings were removing ripe and unripe fruit in large
quantities which threatened the success of an experiment he was conducting. Fuller (1942)
observed that the olives were swallowed whole, which is confirmed by his findings of olive
epicarps in the gut of shot specimens. The observation that starlings eat and swallow
olives has been confirmed in the Sunraysia area of Victoria where Common Starlings are a
major pest in orchards (Thomas 1957a-b). The overall impact of starlings on olives,
however, was quite low, compared to their impact on the nearby grapes. In the stomachs of
400 shot starlings, Thomas (1957b) found 1029 berries of currants, raisins and seed
grapes, but only 9 olive drupes (3 instances). In addition, Thomas (1957b) reported that in
two instances starlings had feral olives in their stomachs. In the Sunraysia case (Ilrymple
and Nicholas Point), the cultivated olives had been planted as windbreaks along the edges
of vineyards. It would appear that at the time of grape abundance olives are reduced to a
mere byfood. The starlings observed by Thomas (1957b) carried the grapes in their beaks
for quite a distance before consuming them. In addition, some starlings seemed to eat or
suck the fruit sitting in the olive tree and drop the seed and skin (Fuller 1942). Starlings
are known to fly up to 40km from their roosts for feeding, which would permit large-scale
dispersal.
The fact that starlings can carry and pass seeds which are, relative to the bird’s size
quite large, is not uncommon. As Godschalk (1983) elaborates, “what is really important
is not the actual dimension of the fruit compared with those of other angiosperm taxa
dispersed by birds, but the size of the fruit in relation to the size of its most important
dispersal agents (or agents)”. As was observed for birds responsible for the dispersal of
mistletoe the more specialised mistletoe foragers tended to have a body size smaller than
those of semi-frugivores or more generalist frugivores (Godshalk 1983).
Blackbird
A common resident in the Mediterranean olive orchards, is the Blackbird (Turdus
merula), which was introduced to Australia before 1862 when it was found to be
established in Melbourne (Blakers et al. 1984, p. 360). In the 1860 a John A. Wallace
released in Wangaratta (Vic.) some starlings that he had obtained in Melbourne (Jones
1988, p. 47). It is unclear whether the introduction was successful.
Since its introduction it has spread to most of New South Wales (figure 3.2). The
bird was in Albury in 1926, which is possibly due to a separate introduction (Chisholm
1926), and by 1949 it had reached Canberra and by 1954 Deniliquin (Hobbs 1961).
Wagga Wagga would have been reached by that time as well.
Blackbirds have been reported as feeding on olives in Adelaide (Paton et al. 1988),
and throughout South Australia (Forde 1986) as well as in the Camden area (NSW
(Cuneo, pers. comm. 1997).
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197 5

197 6

197 7

186 3
194 0
195 9

194 9
195 4
192 6

194 7

186 0
<1 8 6 2

193 0

191 9

B lac k bir d
(T ur dus mer ula)

Figure 3.2.. Introduction and dispersal of Blackbirds (Turdus merula) in Australia (from
data provided by Blakers et al. 1984, p. 360). Failed introductions (Brisbane 1869, Sydney
1872) not plotted.

Song Thrush
The song thrush (Turdus philomelos) is another vector common throughout the
Mediterranean. While repeated introductions were attempted last century (Brisbane 1869,
Sydney 1872, Adelaide 1879, Canberra 1935), all failed with the exception of Melbourne
1857 (Blakers et al. 1984, p. 361). In the 1860 a John A. Wallace released in Wangaratta
(Vic.) some song thrushes that he had obtained in Melbourne (Jones 1988, p. 47). This
introduction was usccessful. Today, the species has a very limited distribution and is
confined to Melbourne’s suburbs (figure 3.3), possibly confined by the hot Australian
summers. According to Blakers et al. (1984, p. 361) the species is a major pest in New
Zealand, where it feeds of commercial soft fruit and berry crops.
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185 7

S ong th ru sh
(T ur dus philome los)

Figure 3.3. Introduction and dispersal of song thrushes (Turdus philomelos) in Australia
(from data provided by Blakers et al. 1984, p. 361). Failed introductions not plotted.

Turkeys
In an experiment to assess the feasibility of feeding olive drupes to turkeys (Meleagris
gallopora) in order to procure clean and fat-free epicarps for planting, Mort (1949) found
that he could not recover any of the epicarps. It would appear that the turkeys digested the
drupe and ground up the epicarp as well.
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Table 3.2 Exotic avian seed vectors responsible for the dispersal of olives in Australia
Species
Gallus gallus
Meleagris gallopora
Streptopelia
senegalensis
Streptopelia chinensis
Streptopelia chinensis

Common name

Setting

Place

Chicken
Turkey
Laughing Turtledove
Spotted Turtle-dove
Spotted Turtle Dove

Orchards
Orchards
Shrubland

Wangaratta
Vic
Thompson 1891
Wagga Wagga NSW Mort 1949
South-west WA WA
Lepschi 1997

Streptopelia chinensis

Spotted Turtle Dove Shrubland

Adelaide Hills

SA

Acridotheres tristis
Sturnus vulgaris

Common Myna
Common starling

Parkland
Shrubland

Wollongong
Adelaide Hills

NSW Gosper p.c. 1997
SA
Paton et al 1988

Sturnus vulgaris
Sturnus vulgaris
Sturnus vulgaris
Sturnus vulgaris
Sturnus vulgaris
Sturnus vulgaris
Turdus merula
Turdus merula
Turdus merula

Common
Common
Common
Common
Common
Common
Blackbird
Blackbird
Blackbird

Parkland
Shrubland
Orchards
Shrubland

Adelaide
Adelaide Hills
Sunraysia
Sunraysia

Orchards
Shrubland

Roseworthy
Camden Area

Shrubland

Adelaide Hills
*)

SA
SA
Vic
Vic
SA
SA
NSW
SA
SA

starling
starling
starling
starling
starling
starling

?Shrubland
Parkland
Adelaide

State

SA
SA

Reference

Forde 1986
Paton & Paton
1987
Paton et al 1988

Fuller 1942
Cleland 1952
Thomas 1957
Thomas 1957
Forde 1986
Laffer 1917
Cuneo p.c. 1997
Forde 1986
Paton et al 1988

*) only seen feeding on the pulp on the ground

Native Birds
Australian magpie
Forde (1986) reviewed the interrelationship between plant dispersal and birds in South
Australia and mentions that the Australian Magpie (Gymnorhina tibicen) moves the
whole drupe.
Currawong
From its overall size, as well as food habits (reported to feed on figs, grapes, date palms,
peaches and plums), the currawong is a good candidate for olive seed dispersal. Grey
(Strepera versicolor), Pied (S.graculina) and Black Currawongs (S. fuliginosa), have been
reported as major frugivore pests in orchards, feeding not only on ripe fruit, but also on
unripe and very astringent fruit (Norton 1897; Lea and Grey 1936). Pied currawongs (S.
graculina) have been reported to disperse the seeds of Ficus rubiginosa, Elaeocarpus
reticulatus , Schinus molle , and Egeria coolmiana, all fruits similar in size to olive drupes
(Rose 1973). Grey Currawongs (Strepera versicolor) have been observed eating whole
fruits of various species and regurgitating the seeds as pellets (Brittlebank 1908; Liddy
1983). It was observed that Pied Currawongs (Strepra graculina) pellets contained an
average of 8 and a maximum of 23 olive seeds per pellet (Buchanan 1989). Buchanan
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(1989) examined Currawongs pellets over three seasons and found that in the Sydney area
(Thornleigh/Pennant Hills) the seeds of Olea euriopaea africana could make up up to
30% of all seeds, while privets (Ligustrum lucidum; L. sinense), a species of the olive
family, could make up over 74% of the fruit. Buchanan (1989) observed that olives were
prominent in the pellets of May and June of one season and absent the next. This is
reflective of the phenomenon of alternate bearing of olive trees (cf. Spennemann 1998a for
review).
Table 3.3 Native avian vectors held responsible for the dispersal of olives in Australia
Species
Dromaius
novaehollandiae
Dromaius
novaehollandiae
Ptilonorhynchusvilaceus

Common name

Setting

Place

State

Reference

Emu

Shrubland

Adelaide Hills

SA

Cooke n.d.

Emu

Shrubland

Grampians NP

Vic

Satin Bowerbirds

Parkland

Wollongong

Strepera sp.

Currawongs

Shrubland

Camden Area

Strepera graculina

Pied Currawong

Parkland

Corocina
navoehollandiae

Black-faced Cuckooshrike

Shrubland

Pennant Hills,
Sydney
Adelaide Hills

Gymnorhina tibicen
Gymnorhina tibicen

Australian Magpie
Australian Magpie

Shrubland

Adelaide Hills

Doyle p.c.
1997
NSW Gosper p.c.
1997
NSW Cuneo p.c.
1997
NSW Buchanan 1989
SA
SA
SA

Paton et al
1988
Cleland 1952
Forde 1986

Black-faced Cuckoo-Shrike
The Black-faced Cuckoo-Shrike (Corocina novaehollandiae) has been observed taking
whole fruits from trees, usually in flight, and then depitting the olive on a convenient perch
nearby. The stone is dropped while the flesh of the olive is consumed (Paton et al. 1988).
Emu
Doyle (pers. comm 1997) observed Emus (Dromaius novaehollandiae) feeding on olives
in olive plantations and carrying the seed in their gut into the Grampians National Park.
Emus are also reported as vectors in South Australia (Cooke n.d.). Studies on the
dispersal of nitre bush (Noble 1975) have found that the passage of the seeds through an
emu’s gizzard and alimentary tract facilitates germination through scarification of the hard
endocarp. The same is likely to occur with olives. In view of the size of the bird (30-40kg)
and the concomitant nutrition requirements, an adult emu can disperse a very large number
of olive seeds.
Other Birds
Paton et al. (1988) observed two species of birds feeding on olives while still on the tree:
the Sulphur-crested Cockatoo (Cacatua gaerita) and the Eastern Rosella (Platychyrus
eximius). These birds, however, were not observed taking the drupe away. Instead, they
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consumed the fleshy mesocarp and dropped the pit under the tree. In addition, several
other birds were seen feeding on fallen olives (table 3.4).
Table 3.4 Avian fruigivores feeding on olives in Australia but not responsible for their
dispersal
Species

Common name
Lorikeet sp.
Anthochaera carunculata Red Wattlebird
Cacatua galerita
Sulphur-crested
Cockatoo
Cacatua roseicapilla
Galah
Ocyphaps lophotes
Crested Pigeon

Setting
Shrubland
Shrubland
Shrubland

Place
Adelaide Hills
Adelaide Hills
Adelaide Hills

Shrubland
Parkland

Adelaide Hills SA
Adelaide
SA

Barnardius zonarius
Platycercus eximius
Ocyphaps lophotes
Ocyphaps lophotes
Pachycephala pectoralis
Passer domesticus
Platycercus elegans
Platycercus eximius
Psephotus haematonotus
Psephotus haematonotus

Australian Ringneck
Eastern Rosella
Crested Pigeon
Crested Pigeon
Golden Whistler
House Sparrow
Crimson Rosella *)
Eastern Rosella
Red-rumped parrot
Red-rumped parrot

Shrubland
Parkland
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland
Shrubland

Meliphaga lewinii
Zosterops lateralis
Zosterops lateralis
Zosterops lateralis
Zosterops lateralis
*) also eating the seeds

Lewin's Honeyeater
Silvereye
Silvereye
Silvereye
Silvereye

Shrubland
Shrubland
Shrubland
Shrubland

State
SA
SA
SA

Reference
Forde 1986
Paton et al 1988
Paton et al 1988

Paton et al 1988
Paton & Paton
1987
SW WA
WA Lepschi 1997
Wollongong NSW Gosper p.c. 1997
Adelaide Hills SA
Paton et al 1988
SA
Forde 1986
Adelaide Hills SA
Paton et al 1988
Adelaide Hills SA
Paton et al 1988
Adelaide Hills SA
Paton et al 1988
Adelaide Hills SA
Paton et al 1988
Adelaide Hills SA
Paton et al 1988
Lyon & French
1991
Camden Area NSW Cuneo p.c. 1997
Camden Area NSW Cuneo p.c. 1997
SA
Forde 1986
Adelaide Hills SA
Paton et al 1988
Adelaide Hills SA
Cleland 1952

Non -avian vectors
Various fruit eating mammals, such as flying foxes (Pteropus sp.), sugar squirrels
(Petaurus breviceps) and possums (Pseudocheirus; Trichosurus) are likely predators of
olive trees in farm and non-farm situations. These vectors would usually only contribute to
the seed accumulation under the tree as neither of these would move the seed from the tree
for any great distance—if at all.
Rodents
Introduced rodents, such as mice (Mus musculus) and rats (Rattus rattus, R. norvegicus)
would usually only contribute to the seed accumulation under the tree or to the nearest
point of cover.
Foxes
Foxes (Vulpes vulpes) are known to feed on olives (as evidenced by olive seeds in their
scats). They tend to defecate the seeds hours later and are deemed to be one of the major
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vectors in the Adelaide Hills (Paton et al 1988; Cooke 1991). Foxes are major consumers
of fruit and dispersal agents of seed, sch as that of the blackberry (Brunner et al. 1976).
Foxes seem to be able to feed on wide variety of semi-acrid fruit; they have also been
identified as major dispersal agents of Bitou bush seed in Jervis Bay (Meeke 1995) and
elsewhere (Weiss 1986).
Domestic animals
Thompson (1891) reports that fallen olives in a semi-abandoned orchard near Wangaratta
(Vic.) were consumed by pigs and poultry. In addition, ‘at Dookie... [t]he berries are used
to some extent in feeding pigs and poultry, who get extremely fond of them” (Thompson
1888, 107). Olives could also be fed to cattle (Thompson 1888, p. 109)
Table 3.5. Non-avian seed vectors responsible for the dispersal of olives in Australia
Common name

Setting

Place

State

Reference

Fox
Fox

Species
Vulpes vulpes
Vulpes vulpes

Shrubland
Shrubland

Adelaide Hills
Adelaide Hills

SA
SA

Cooke n.d.
Paton et al 1988

Pig
Pig
Cattle

Sus scrofa
Sus scrofa
Bos taurus

Orchards
Orchards
Orchards

Wangaratta
Dookie College
Dookie College

Vic
Vic
Vic

Thompson 1891
Thompson 1888
Thompson 1888

Non animal modes of dispersal
Given the weight of the drupes wind dispersal can be ruled out. On reasonably steep
slopes the downslope movement of seed through erosive processes, such as sheet flooding
is certainly possible.
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Table 3.5. Ranges of olive dispersing vectors sorted by dispersal distance.
Common name

Species

Dispersal Mode

Dispersal range

Emu

Dromaius novaehollandiae

alimentary

≤50km

Common Starling

Sturnus vulgaris

alimentary

≤ 40km

Grey Currawong

Strepera sp.

pellet

≤ 20km

Pied Currawong

Strepera graculina

pellet

≤ 20km

Goat

Capra hircus

alimentary

≤ 10km

Pig (feral)

Sus scrofa

alimentary

≤ 10km

Wombat

Wombatus ursinus

alimentary

≤ 5 km

Fox

Vulpes vulpes

alimentary

≤ 5 km

Australian Magpie

Gymnorhina tibicen

pellet

≤ 1 km

Satin Bowerbirds

Ptilonorhynchusvilaceus

pellet ?

≤ 1 km ?

Sheep

Ovis aries

alimentary

paddock/TSR

Cattle

Bos taurus

alimentary

paddock/TSR

Laughing Turtle-dove

Streptopelia senegalensis

carry to cover?

≤ 100m?

Spotted Turtle-dove

Streptopelia chinensis

carry to cover?

≤ 100m?

Common Myna

Acridotheres tristis

carry to cover

≤ 100m

Blackbird

Turdus merula

carry to cover

≤ 100m

Black-faced Cuckoo-shrike

Corocina navoehollandiae

carry to cover

≤ 100m

European Rabbit

Oryctolagus cuniculus

carry to cover?

≤ 30m

Mouse

Mus musculus

carry to cover

≤ 10m

Silver-eye
Zoserops lateralis
on the spot
≤ 5m
Notes Paddock/TSR —Sheep and cattle are normally confined in paddocks which limits the dispersal. If
the animals are moved along travelling stock routes (TSR) olive seed can be dispersed much further.

4
Olive Seed Vectors at Wagga
Here we will address the fauna observed at or near the area under discussion, and identify
the vectors which could be responsible for the spread of olives on Wagga Campus.
In the immediate vicinity of “the Sister” hill, only a few olive trees and shrubs are
available. The land use of the adjacent area, however, has much of the land under grape
vines, which provide ample food for resident and migratory birds. Tables 4.1 and 4.2 set
out the species lists of mammals and birds seen on Wagga Wagga Campus in general and
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recorded for the Olive Orchard and “The Sisters” in particular. The data are anecdotal
and not based on a systematic assessment. Thus the species list and recordings have to be
regarded as incomplete.
Table 4.1 Species list of mammals and reptiles observed in the study area.
Species

Common name

The
Sister

Tachyglossus aculeatus
Oryctolagus cuniculus
Macropus giganteus

Mammals
Echidna
European rabbit
Grey Kangaroo
Wallabies

■
■
■
■

Macropus sp.
Vulpes vulpes
Ovis aries
Wombatus ursinus

Fox
Sheep
Wombat
Reptiles
Snake (unidentified)

■
■
■
■
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Olive
Orchard

Wagga
Campus

■

■
■

Vector for transport
of olive seeds
no
reported in literature
possible
possible
confirmed by scats
reported in literature
confirmed by scats
no
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Table 4.2 Species list of birds observed in the study area (Own observations, Hanson pers.
comm 1997; Graham pers. comm. 1996). Sorted by nature of vector and frequency in the
various areas.
The sis- Olive
Wagga Vector for transport
ter
Orchard Campus of olive seeds

Species

Common name

Strepera graculina

Pied Currawong

■

■

■

reported in literature

Turdus merula

Blackbird

■

■

■

reported in literature

Gymnorhina tibicen

Australian Magpie

■

■

reported in literature

Corocina
novaehollandiae

Black-Faced CuckooShrike

■

■

reported in literature

Sturnus vulgaris

Common Starling

Corvus coronoides

Australian Raven

Passer domesticus

■

■

reported in literature

■

likely

House Sparrow

■

not likely

Lopholaimus
antarcticus

Topknot Pigeon

■

not likely

Platycercus elegans

Yellow Rosella

Poephils bichenovii

Double -barred Finch

■

no

Carduelis carduelis

European Gold Finch

■

no

Pachycephala
pectoralis

Golden Whistler

■

no

Dacelo novaeguineae

Kookaburra

■

no

Dicaeum
hirundinacaeum

Mistletoe Bird

■

no

Pardalotus striatus

Striated Pardalote

■

no

Petroica goodenovii

Red-Capped Robin

■

■

no

Zosterops lateralis

Silver Eye

■

■

no

Cacatua galerita

Sulphur-crested Cockatoo

■

no

Acanthiza chrosorrhoa

Yellow-Rumped Thornbill

■

no

plus 5 unidentified species

■

■

■

not likely

Observations by the authors
A number of observation were made of birds feeding on or under the olive trees in the
Wagga Wagga Orchard.
• 5-20 Pied Currawongs under an olive tree (with dry seeds)
• 10-15 Common Starlings under an olive tree (with dry seeds)
• Crow feeding under roadside olive, which had drupes under it (in grass) (R12)
• Blackbirds were observed making frequent trips from the remnant bushland on the
hill to the olive orchard, taking a single olive in their beak and flying off with it back
to the shelter of the bushland (Hanson, pers. comm. 1997).
• Four Black-faced Cuckoo-Shrikes were observed sitting in a small olive tree at the
roadside next to the eastern end of the olive orchard. One Cuckoo-Shrike was
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observed swooping down to the ground underneath an olive tree, picking up an olive
and flying with it to the next tree.
Feeding experiment
Blackbirds and Pied Currawongs were observed in June 1997 feeding on dry cat food
(Whiskas Whiskettes) in urban Albury. The cat food was replaced with dishes containing
fresh olives from the Wagga Wagga orchard.
The Blackbirds collected one (large) olive and flew away to cover. On three separate
occasions, ten olives were removed by Blackbirds within two hours.
Pied Currawongs swallowed the olives whole. On one occasion, a bird was observed
eating four olives in quick succession before being disturbed.
Scats
A number of animal scats were collected during the fieldwork in June 1997 to obtain seed
samples for the analysis. A laboratory analysis showed that two of the scats, one from a
wombat (Vombatus Ursinus; figure 4.1) and one from a fox (Vulpes vulpes, figure 4.1),
contained olive seeds.
During fieldwork in Autumn 1998 three pellets regurgitated by Currawongs were found
beside a semi-permanent pool adjacent to the Wagga campus. These pellets all contained
olive seeds. A small feral olive tree bearing fruit overhanging this pool was presumably
grown from similarly transported fruit.

Figure 4.1. Wombat scat collected near tree B22, containing olive seeds, before dissolution
of scat.
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Figure 4.2. Fox scat collected near tree B21, containing olive seeds, before dissolution of
scat.

Because the scats were an incidental collection the presence of olive seeds in the scats can
only be used to demonstrate that foxes and wombats are potential vectors. The data do not
allow to assess the relative significance of these vectors.
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Ranges of olive dispersing vectors
Table 4.3 compiles the estimated ranges of various olive dispersing vectors. Influencing
the ranges is whether the olives are merely taken and eaten on a tree nearby or whether
they are regurgitated pellets or pass through the alimentary canal. Most of the birds that
remove olives from trees will not disperse them further than 100m, usually as far as the
next secure and protected perch.
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5
Impact of vectors
The amount of seed dispersed depends on the species of animal. Buchanan (1989)
examined pellets regurgitated by Pied Currawongs (Strepra graculina) and found an
average of 8 and a maximum of 23 olive seeds per pellet. Data from gizzard and gut
contents of shot Starlings showed that between one and six endocarps were present (table
5.1). A similar number of pits are mentioned by Boothby (1878) in his observations on
the spread of feral olives in the south of France by the song thrush (Turdus philomelos).
Data from Morocco state a daily consumption of about 10-15 g of olives (Loussert and
Brousse, quoted after Bigler and Delucchi 1981). In view of an average drupe weight of
2–3 g, this translates to about 5 to 6 drupes per bird.
Table 5.. 1Quantity of olive endocarps found in the guts/gizzards of birds
Common name
Pied Currawong
Thrush
Starling
Starling
Starling
Starling
Starling
Starling
Starling

Species
Strepera graculina
Turdus sp. (philomelos)
Sturnus vulgaris
Sturnus vulgaris
Sturnus vulgaris
Sturnus vulgaris
Sturnus vulgaris
Sturnus vulgaris
Sturnus vulgaris

Location
Sydney
South of France
Sunraysia, Vic
Sunraysia, Vic
Adelaide, SA
Adelaide, SA
Sunraysia, Vic
Sunraysia, Vic
Sunraysia, Vic

Number of
endocarps
1-23
5-6
5
3
5
3
1
1
1

Reference
Buchanan 1989
Boothby 1878
Thomas 1957a
Thomas 1957a
Fuller 1942
Fuller 1942
Thomas 1957a
Thomas 1957a
Thomas 1957a

Experiments in Western Crete (Greece) showed that the loss of olives due to birds was
quite substantial (between 69.2% and 92.7%). In the test assembly (a cone covered with
olive branches laden with ripe fruit) 81% of the “lost” olives were taken by birds, while
19% were dislodged and fell “to the ground” (ie into the cone). In a second experiment
59.8% of a total of 6,000 ripe drupes placed on the ground disappeared within 10 days,
again mainly due to birds (with mice also being involved; Bigler and Delucchi 1981). A
differential uptake of fruit placed on the ground was observed, which was determined by
the amount of ripe fruit available on the trees.
Field observations showed that in late autumn the heavy fruit load of some Olea europaea
ssp. sylvestris had been completely eaten by birds. Heavy predation of domestic olives is
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also reported for Spain (Jordano 1987a; Rey 1993), Tunisia and Morocco, (Loussert and
Brousse, quoted after Bigler and Delucchi 1981).
Seed abundance
Some olive varieties are very poor self-pollinators. Thus the presence of other varieties is
required to successfully produce harvestable crops (California: UCCE 1997; Italy:
Climato et al. 1993). Bryden (1939) conducted an assessment of the fruiting of olive trees
at the Wagga Wagga orchard and found that 3.3 to 3.9% of all flowers were self
pollinating and had set. Mort (1952) in a similar study, also conducted at Wagga Wagga,
found that the varieties Sevilliano and Verdale are particularly poor setters. Therefore
some trees, even though successfully established in the orchards, can provide a low
probability for onwards propagation compared to other cultivars. Unfortunately a large
variety of cultivars has been planted in Wagga Wagga.
The Wagga Wagga orchard comprises the planting of several olive varieties. Many of
these varieties have been bred for specific properties, such as oil, fruit, taste, ability to be
pickled and the like. Not all varieties ripen at the same time. Indeed, in the main olive
growing areas of Spain each farmer has planted orchards with different varieties in order
to spread out the harvesting process over several months (Rey 1995). As could be shown
by Alcantara et al. (1997) in a bushland setting in Spain, feral olives which fruited earlier
than the others, had a substantially greater chance of having their seeds dispersed by birds
than trees which fruited later, and which were in competition for dispersal vectors.
Allen (1901c) gives ripening sequences for the trees in the Wagga Orchard in 1900 and
1901, from which a consolidated sequence can be established
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Table 5.2. Consolidated ripening sequence of the Wagga Orchard in 1900/01
Sequence Nº

Variety

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

Oblonga
Polymorpha
Atro Violacea
Bouquettier
Ragialo
Belle di Spagna
Pendulina
Columella
Arecluzzo
Manzanillo
Macrocarpa
Amelan
Pleureur
Pigale
Dr. Fiaschi
Gros Redondou
Bouquettier
Nevadillo Blanco
Tarascon
Corregiola
Verdale
Boutillan
Regalis
Attica
Blanquette
Cucco

Date ripened 1900

4 June 1900
6 June 1900
8 June 1900
10 June 1900
12 June 1900
19 June 1900
23 June 1900

28 June 1900

Date ripened 1901
19 April 1901
20 April 1901
21 April 1901
23 April 1901
24 April 1901
25 April 1901
26 April 1901
26 April 1901
27 April 1901
29 April 1901
1 May 1901

8 May 1901
8 May 1901
16 May 1901
18 May 1901

3 July 1900
21 May 1901
22 May 1901
5 July 1900
10 July 1900

During the survey of the hill on June 21, 1997, none of the feral olive trees on the hill were
seen carrying fruit, while several of the trees in the orchard were still in fruit. If the feral,
self seeded varieties maintain their fruiting pattern, this would indicate that the olives on
the hill are not derived from trees 75, 80 and 83 to 93.
A brief visit to the feral olives on 18 September 1997 showed that some of the trees were
flowering, while the majority was not. This indicates that different varieties are present in
the feral olive population—as could be expected.
Seed viability
The horticultural literature at the turn of the century shows that propagation of olives from
seeds is possible, but that a large percentage of seeds would not germinate (Australia:
Allen 1902a; California: Marvin 1888; Thomas 1995).
The germination of seeds is uncertain and slow, mainly due to the oily nature of the flesh
of the drupe which prevents the access of moisture to the seed (Browne 1883). Olives with
flesh attached rarely germinate in natural conditions (Wickson 1900). Samuel Davenport,
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speaking from experience, states that “if the seed be sown in its oily coating, it will fail to
germinate” (Davenport 1870, p. 4). In order to facilitate germination, it is necessary to
remove the oily film covering the endocarp for example by washing in a soda solution
(Dal Pero Bertini 1960a, p. 92; Villanis 1884). To obtain ideal germination conditions, the
seed should be cracked without injuring the embryo (Wickson 1900; Dal Pero Bertini
1960a, p. 92, Allen 1901a). Regardless of pretreatment, however, the germination of olives
is poor in the year following harvesting, good in the year thereafter, and then declines
rapidly in subsequent years (Wickson 1900; Dal Pero Bertini 1960a, p. 92).
The matter is very different, however, if the drupes have been eaten by animals. Samuel
Davenport, speaking from experience, proclaims that “the seed voided by a bird, or other
animal that had eaten the fruit, will vegetate” (Davenport 1870, p. 4; see also Marvin 1888,
p.61). This observation had also been made elsewhere. Indeed, William Boothby (1878, p.
11), on a study trip to investigate the olive production of Italy and France, comments that a
French olive grower had advised him to feed future seed olives to domestic birds kept in
cages, and to collect the voided stones for seeding. The rubbing action of the gizzard
stones couples with the acid of the stomach, and the uric acid of the cloaca frees dissolves
the oily coating of the endocarp. Studies by Barratta et al (1991) have found that urea is a
suitable a thinning agent in olive oil.
Some birds, however, have very strong gizzards, with the potential of destroying the entire
endocarp. Mort (1953) fed olives to turkeys but failed to retrieve seeds. The already
quoted study of nitre bush dispersal by emus (Noble 1975) showed increased ability of
seeds to germinate because they had been scarified in the gizzard. Marvin (1888, p. 61)
comments that some Italian authorities claimed that passing olives drupes through the
digestive system of goats produced the best endocarps for seeding.
According to observations made in South Australia in the 1880s, an untended seedling
would take about 10-12 years to grow fruit, while a tended seedling, placed in a seed bed
and watered appropriately, would grow fruit after about seven years (Villanis 1884).
Modern propagation research has shown that olives grown from seeds, rather than
cuttings or truncheons grow slower and take much longer to reach maturity (Boot and
Davis 1995).
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6
Models of Dispersal
The dispersal models by birds are dependent on the nature of the bird and the presence of
suitable perches. We can distinguish between four major classes of frugivores:
Class 1. those that eat the flesh only of a drupe on site;
Class 2. those that take a single fruit to a nearby perch or cover to feed on it and drop
the seed;
Class 3. those that eat the whole fruit and do not digest the seed; and
Class 4. those that eat the whole fruit and digest the seed.
Class 1. A number of birds have been observed feeding on the flesh of the drupe without
moving it, both on the tree such as the Sulphur-crested Cockatoo (Cacatua gaerita) and
the Eastern Rosella (Platychyrus eximius)(Paton et al. 1988) and on the ground, such as
the Silvereye (Zosterops lateralis) (own obs.). Dispersal by these bird species is not
likely to be any greater than the branch area of the tree.
Class 2. Vectors that take a single fruit to nearby cover to feed on it are more common.
These range from birds such as the Black-faced Cuckoo-shrike (Corocina
novaehollandiae) and the Blackbird (Turdus merula) to rodents such as mice and various
native animals. Dispersal by these vectors is determined by the distance to the nearest
cover, which can be as close as the nearest roadside vegetation or as far as the nearest
shrubland.
Class 3. Several vectors eat the whole fruit but do not digest the seed, regurgitating them
as pellets later on. Among these are currawongs (Strepera graculina), and Common
Starlings (Sturnus vulgaris). The regurgitation occurs normally at a place of rest in cover,
which can be relatively close to the source of the drupes, as in the case of blackbirds or
very fr, as in the case Starlings returning to their roosts (which can be up to 40km away).
Class 4. Some vectors eat the whole fruit and digest the seed. Among them are emus
(Dromaius novaehollandiae), foxes (Vulpes vulpes), sheep (Ovis aries) and goats (Capra
hircus). Depending on the home range of the animal the seeds can be dispersed for up to
50kms as in the case of the emu.
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Figure 6.1. Example of a self seeded olive trees. The seedlings germinated from an epicarp
dropped by birds or other animals at the fence line (right) next to the rows of planted trees
(left). The olives at the fence line now offer further cover (CSU Wagga Wagga Orchard;
Photo D. Spennemann 1997).

Figure 6.2. Example of self seeded olive trees. The seedlings germinated from epicarp
dropped by birds or other animals at the roadside edge. The olive orchard is on the left side
of the road (see figure 6.1). The new olives now offer further cover (CSU Wagga Wagga
Orchard; Photo D. Spennemann 1997).
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Figure 6.3. Example of a self seeded olive tree at the base of a perch tree. The seedling
germinated from an epicarp dropped by a bird sitting in the Acacia tree.(St. Hilaire
Homestead, Thurgoona, NSW; Photo D. Spennemann 1997).

General considerations for dispersal
The abundance of ornitochorous seeds, such as olives, is likely to decrease with distance
from bushland edges, related to the overall activity of avian dispersers (Holthuizen and
Sharik 1985). In addition, the complexity and size of the perch is likely to influence seed
dispersal (McClanahan and Wolfe 1987). These parameters would lead to the assumption
that the density of olives in the Wagga shrubland decreases from a heavily infested edge,
and that prominent stags, serving as perches, would be the focal points of new dispersal.
The model obviously also depends on the nature of the vectors, ie. whether the birds
mainly live in the undergrowth, or whether the birds have greater home ranges that also
include the bushland. Also, the establishment of olive trees will be affected by competition
of seedling olives with established flora. Weeds normally establish in disturbed habitats
by out-competing seedlings, rather than established species.
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Figure 6.4. A self-seeded olive tree at the outer perimeter of an Eucalypt (CSU Wagga
Wagga Campus, NSW; Photo D. Spennemann 1997).
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Figure 6.5. A seemingly isolated self-seeded olive tree (Wagga Campus; D. Spennemann
1997).

Figure 6.6. Close inspection of the root base of the seemingly isolated olive tree (see figure
6.5) reveals the remains of the trunk of a perch tree against the base of which the olive had
germinated (Wagga Campus; D. Spennemann 1997).
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Common Starlings
The birds will fly in small or large flocks from their roost to feed on the grapes in the
vineyard as well as on olive trees in the orchard. Other trees in the area, such as those
close to a homestead and on paddocks will act as temporary stop-overs, where seeds can
be passed through the gut. The seeds in the remnant bushland and the seeds near the
homestead are likely to succeed, while the seeds germinating on the paddock will be
grazed off by cattle or sheep. Once grazing is terminated, several of the olive seedlings will
grow. Some of the seeds will be taken in the gut back to the roost, which can be as much
as 40kms away.

Figure 6.6 Regrowth of an olive tree that had been severely grazed/bitten by agisted sheep.
(CSU Wagga Wagga Campus). (Photo Dirk H.R. Spennemann 1997).
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Blackbirds
The dispersal is local and sub-local. The blackbird as a commensal sand territorial species
will disperse olives and other fruit seeds from the source (vineyard, olive tree, etc.) to the
nearest cover, such as tree near the homestead, other trees in the orchard, or roadside
vegetation. If seeds are discarded from perches in paddocks, they are likely to be grazed
off by sheep and cattle. Once continual grazing is terminated some seeds will gain hold
(unless the paddock is cultivated) and remain if the seedling survives the first six months
without being bitten back or burnt.
Black-faced Cuckoo -shrikes
The feeding behaviour of the Black-faced Cuckoo shrike as described by Paton et al.
(1988) and as observed by the authors indicates that the bird picks a drupe in flight, and
carries it to a nearby convenient perch, where the olive is depitted. The endocarp is
dropped and falls to the ground, while the flesh is consumed. Since the endocarp has not
passed through the digestive system of the bird, the oily nature of the drupe remains on
the seed provides quite an effective protective cover to prevent moisture from getting to the
seed. This delays the germination process, and, given the declining germination ability of
the seed, in some cases may prevent it altogether.
If seeds are discarded from perches in paddocks, (which would be unlikely due to the
common isolation of shade trees, ie. perch trees , in paddocks) they are likely to be grazed
off by sheep and cattle. Once continual grazing is terminated some seeds will gain hold
(unless the paddock is cultivated) and remain if the seedling survives the first six months
withiut being bitten back or burnt.
Emus
Emus (Dromaius novaehollandiae) have home ranges exceeding 50kms km. Based on
the expriences gained with the experimental feeding of nitre bush fruit (Noble 1986), the
digestive system of an emu seems to scarify the hard endocarp and thus facillitate seed
germination.
Foxes
Foxes (Vulpes vulpes) have home territories of two to five square kilometres (Coman et al
1991; Coman 1995). Berries and drupes fallen to the ground will be eaten whole and the
seeds defecated along the way. Seed defecation will be throughout the foxes’ territory. If
seeds are discarded in paddocks, they are likely to be grazed off by sheep and cattle. Once
continual grazing is terminated some seeds will gain hold (unless the paddock is
cultivated) and remain if the seedling survives the first six months withiut being bitten
back or burnt.
Wombats
Wombats (Vombatus ursinus) have home ranges of 5-23 hectares (McIlroy 1995).
Berries and drupes fallen to the ground will be eaten whole and the seeds defecated.
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Wombats tend to mark the perimeter of their territory with scent marks, among them scats.
Thus dispersal of olive seeds could be at the maximum range of the wombat’s home
range, even though most scat would be dropped within the home range.
Sheep
Domestic Sheep (Ovis aries) grazing in paddocks will graze off seedlings germinating
from seeds dispersed by other agents. If the seedlings have gained hold, but the plants are
still very small (over six months old), the sheep will bite back the plants close to the
ground, but will be unable to kill it totally, allowing suckers to be sent up once grazing has
temporarily or permanently terminated. If the seedlings are less than six months of age
sheep can bite back and kill the plant. Sheep are also known to feed on olive drupes fallen
to the ground, the seeds of which are defecated in due course. Thus sheep, feeding on
roadside olive trees are likely to disperse olive seeds throughout a paddock. Once grazing
stopped, a major infestation may occur. If sheep are agisted in remnant vegetation areas ,
they will also distribute seeds. Further, sheep moved along travelling stock routes can
move olive seeds over considerable distances.
Goats
Feral Goats (Capra hircus) grazing in remnant vegetation areas will graze off seedlings
germinating from seeds dispersed by other agents. Goats are also known to feed on olive
drupes fallen to the ground, the seeds of which are defecated in due course. Thus goats,
feeding on roadside olive trees are likely to disperse olive seeds throughout remnant
vegetation areas.
Cattle
Cattle (Bos taurus) grazing in paddocks will graze off seedlings germinating from seeds
dispersed by other agents. If the seedlings have gained hold, but the plants are still very
small (over six months old), the cattle may bite back the plants, but will be unable to kill it
totally, allowing suckers to be sent up once grazing has temporarily or permanently terminated. Cattle are also known to feed on olive drupes fallen to the ground, the seeds of
which are defecated in due course. Thus sheep, feeding on roadside olive trees are likely to
disperse olive seeds throughout a paddock. Once grazing stopped, a major infestation may
occur. If cattle are agisted in remnant vegetation areas , they will also distribute seeds. Further, cattle moved along travelling stock routes can move olive seeds over considerable
distances.
Deer
Deer (Cervus sp.) are on record as feeding of olive drupes fallen to the ground in Spain..
Some of the bushland areas in the Royal National Park, as well as the Victorian Alps have
resident Samba Deer populations, which may serve as vectors for the plant. Their impact
has not yet been studied.
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Figure 6.7 Simplified model of olive dispersal by Common Starlings in a farmland/ orchard
and remnant vegetation setting (for transport assumptions see text).
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Figure 6.8 Simplified model of olive dispersal by Blackbirds in a farmland/orchard and
remnant vegetation setting (for transport assumptions see text).
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Figure 6.9 Simplified model of olive dispersal by the Black-faced Cuckoo-Shrike in a
farmland/orchard and remnant vegetation setting
(for transport assumptions see text)
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Figure 6.10 Simplified model of olive dispersal by foxes in a farmland/orchard and remnant
vegetation setting. Foxes are likely to utilise various elements of the landscape for cover and
territorial marking
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Figure 6.11 Simplified model of olive dispersal by emus in a farmland/orchard and remnant
vegetation setting (long-distance dispersal omitted).
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Figure 6.12 Simplified model of olive dispersal by wombats in a farmland/orchard and remnant vegetation setting.
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Figure 6.13 Simplified model of olive dispersal by sheep in a farmland/orchard and
remnant vegetation setting (for transportation modes see text)
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Figure 6.13 Simplified model of olive dispersal by feral goats in a farmland/orchard and
remnant vegetation setting (for transportation modes see text)
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Figure 6.14 Simplified model of olive dispersal by cattle in a farmland/orchard and
remnant vegetation setting (for transportation modes see text)
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