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Birds evolved from small theropod dinosaurs during the middle 
to late Jurassic (Padian and Chiappe, 1998) to their current di-
verse group as we know them today. It is largely accepted that 
there are around 11,000 described bird species globally (del 
Hoyo et al., 2014, 2016), although recent molecular and mor-
phological analysis using evolutionary species concepts suggest 
there could be as many as 18,000 (Barrowclough et al., 2016). 
The Aves are an extremely diverse group, occupying a range of 
habitats and dietary niches. Most birds possess the ability of 
flight, making them highly mobile, with some species under-
taking impressive migrations. The Arctic Tern (Sterna paradi-
saea), for example, flies 19,000 km one way between its Arctic 
breeding and Antarctic overwintering grounds (Åkesson and 
Hedenström, 2004). The possession of feathers is a unique 
avian feature that facilitates flight. However, feathers also play 
a functional role in thermoregulation and behavioural displays 
(Starr and Taggart, 2004). Birds and their feathers have also 
captured the attention of mankind for centuries.

Nearly 46% of extant bird species are utilized in some way 
by humans (Butchart, 2008). These include usage in fashion, 
weapons (e.g. arrows), stationary, household goods (e.g. down 
bedding, feather dusters), ornaments, medicine, cultural rituals 
and fuel, to name a few (Doughty, 1972; Butchart, 2008). 
Beautifully coloured and melodious birds are particularly 
popular as pets, which has led to a booming pet trade compri-
sing 37% of extant bird species (Butchart, 2008; Fig. 1.1). 
While this trade is particularly prolific today due to globalized 
transport systems (Hulme, 2009), the transport and trade of 
exotic birds dates back to ancient times. One of the best- 
documented cases of human-mediated bird introduction in the 
western hemisphere is that of Emperor Auitzotl who, during 
1486–1502, introduced the Great-tailed Grackle (Quiscalus 

mexicanus) to Mexico where it persists today (Haemig, 2012). 
The Aztecs were fond of keeping exotic birds, from emperors 
who employed up to 300 workers to look after their vast avia-
ries and zoos to poorer classes who kept birds as pets (Haemig, 
1978). The exotic bird trade is evidenced in many cultural 
histories for example the Inca, Maya, Lapita and Paquimé,  
(Haemig, 1978; Hurles et al., 2003; Somerville et al., 2010). 
The earliest transport of birds was probably linked to their 
use as a food source (Blackburn et al., 2009). It is estimated 
that approximately 8000 years ago, the ancestor of the chic-
ken (Gallus gallus domesticus), the Red Junglefowl (G. gallus), 
was brought to China and later domesticated (West and 
Zhou, 1989). Today, the Red Junglefowl is recognized as one 
of the worst global avian invaders by the Invasive Species 
Specialist Group (ISSG) from the International Union for 
Conservation of Nature (IUCN Invasive Species Specialist 
Group, 2015).

More recently, most bird introductions have coincided with 
the mass emigration and colonization period of the Europeans 
from 1850 onwards (Blackburn et  al., 2009). Of all known 
introductions, Hawaii, New Zealand, the USA and Australia 
account for 40% of these; the last three all being former British 
colonies (Blackburn and Duncan, 2001). In 1847, The Zoological 
Society of London steadily introduced species for scientific re-
search, among other reasons (McDowall, 1994). Cecil John 
Rhodes, a British businessman who became Prime Minister of 
South Africa in 1890, repeatedly tried to introduce British 
birds to South Africa (Picker and Griffiths, 2013). While many 
species failed, one notable success was the Common Starling 
(Sturnus vulgaris) in 1897, when he released a flock of 18 indi-
viduals (Hockey et al., 2005; Picker and Griffiths, 2013). The 
American introduction of these birds was also driven by a ‘cultural 
longing’ and it is said that there was a drive to introduce all bird 
species from Shakespeare’s works to the New World (Adeney, 
2001; Linz et  al., 2007). Today, Common Starlings are con-
sidered one of the world’s worst invaders and cause significant 
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negative economic and ecological impacts (Linz et  al., 2007). 
Ironically, Common Starlings have also been introduced to serve as 
biocontrol agents of insect pests and have inadvertently become 
pests themselves (Feare and Craig, 1998; Yap and Sodhi, 2004; 
Blackburn et al., 2009). Perhaps linked to the European sense of 
nostalgia, many of the introduced bird species were favoured for 
hunting, providing food and a source of entertainment for early 
colonists (McDowall, 1994; Blackburn et al., 2009). Even scav-
engers were introduced to facilitate the removal of carcases (Lever, 
2005). However, not all introductions have been intentional. For 
example, the House Crow (Corvus splendens) was probably a stow-
away on ships travelling to many destinations around the world 
(Ryall, 2002; Leven and Corlett, 2004; Picker and Griffiths, 
2013), and in some cases invasive birds have naturally expanded 
their ranges into neighbouring regions (Yap and Sodhi, 2004).

In Asia, the religious release of animals in Buddhism or 
Taoism is believed to generate good karma (Agoramoorthy and 
Hsu, 2007) and is recognized as one of the important invasion 
pathways of exotic species for the continent (Liu et  al., 2012). 
Despite up to 90% mortality reported for released birds in some 
areas (Shiu and Stokes, 2008), it is estimated that 18 invasive bird 
species have established in Hong Kong since 1860 (Leven and 
Corlett, 2004). The history of this practice is unclear, but Daoist 
texts from around the 3rd century (possibly earlier) are credited 
with some of the first descriptions of animal ritual release (Shiu 
and Stokes, 2008). It has been suggested that animal release was a 
cultural practice in China that was incorporated into Chinese 
Buddhism, as it resonated with Buddhist ideologies (Shiu and 
Stokes, 2008). Under this pretext, the tradition soon spread to 
other Asian countries including Japan, Korea, Sri Lanka, Thailand, 
Cambodia and more recently Taiwan (Shiu and Stokes, 2008). In 
Taiwan, it is estimated that 93% of the population practice the re-
leasing of animals (Agoramoorthy and Hsu, 2007). Its popularity 
in Taiwan has spilled over into other religions, including Protestants 

and Catholics (Severinghaus and Chi, 1999). Approximately US$6 
million is spent annually on some 200 million animals ranging 
from insects to vertebrates (Agoramoorthy and Hsu, 2007). This 
practice has also reached western countries, with ritual releases re-
ported in Australia and Canada (Shiu and Stokes, 2008). Linked to 
this practice is the pet trade supplying these animals (Fig. 1.1), 
some of which are recognized on the ISSG’s list of global invaders 
(Shieh et al., 2006).

Avian invasive success is lower than that of mammals: 64% 
of established exotic mammals become invasive, while this is 
only 34% in birds (Jeschke, 2008). Following introduction into 
a novel habitat, there are several factors and ecological pro-
cesses that come into play to determine the effective establish-
ment and invasive potential of a species. These can be grouped 
into location traits (e.g. enemy-release and climate-matching 
hypotheses, presence of brood parasites), species characteris-
tics (e.g. breeding biology, behavioural flexibility, diet, tax-
onomy, juvenile development, migratory strategy, body size 
and genetic variability), and introduction or event factors (e.g. 
timing of release and introduction effort – the number of indi-
viduals released and the number of release events) (Dean, 2000; 
Sol and Lefebvre, 2000; Kolar and Lodge, 2001; Butler, 2003; 
Hayes and Barry, 2008; Shwartz et al., 2009). Of course, these 
are just a few of the known drivers that facilitate invasive suc-
cess, and by no means act exclusively or even consistently across 
taxa or locations (Hayes and Barry, 2008).

The ISSG has identified 31 bird species on the Global 
Invasive Species Database (GISD) that pose a threat to bio-
diversity (Table 1.1) (IUCN Invasive Species Specialist 
Group, 2015). Nearly half of these belong to the passerines 
(order Passeriformes), which is the largest avian clade and is 
followed by the waterfowl group (order Anseriformes; Table 
1.1). A detailed account for each of these species and others  
is presented in Section 1 (Chapters 2–35, this volume).  

Fig. 1.1. Bird market in Afghanistan. (©Photograph: Afghanistan Matters – Flickr: Bird Market, CC BY 2.0, https://commons.
wikimedia.org/w/index.php?curid=28546595.)

https://commons.wikimedia.org/w/index.php?curid=28546595
https://commons.wikimedia.org/w/index.php?curid=28546595
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Table 1.1. List of invasive birds for which species accounts are presented in Section 1 of this book.

Common name Species Order Family
Impact 
mechanismb

Impact 
category of 
concernc

Assessment 
confidence 
rating

Swamp Harrier Circus approximans Accipitriformes Accipitridae Pred MO Low
Mallard Duck Anas platyrhynchos Anseriformes Anatidae Hybr MR High
Greylag Goose Anser anser Anseriformes Anatidae DD
Canada Goose Branta canadensis Anseriformes Anatidae Graz MO High
Mute Swan Cygnus olor Anseriformes Anatidae Comp, Graz MO High
Ruddy Duck Oxyura jamaicensis Anseriformes Anatidae Hybr MO High
Egyptian Goosea Alopochen aegyptiaca Anseriformes Anatidae Comp, Chem MN Medium
Cattle Egret Bubulcus ibis Ciconiiformes Ardeidae Pred MO Medium
Rock Dove Columba livia Columbiformes Columbidae Dis MO Low
Eurasian Collared 

Dove
Streptopelia  

decaocto
Columbiformes Columbidae Comp MN High

Chukar Partridge Alectoris chukar Galliformes Phasianidae Hybr MO High
Red Junglefowl Gallus gallus Galliformes Phasianidae Comp MR Low
Green Junglefowl Gallus varius Galliformes Phasianidae Comp MR Low
Purple Swamphen Porphyrio porphyrio Gruiformes Rallidae NR
Grey-headed 

Swamphena

Porphyrio  
poliocephalus

Gruiformes Rallidae Comp, Pred, 
Graz

MN High

Jungle Myna Acridotheres fuscus Passeriformes Sturnidae DD
Common Myna Acridotheres tristis Passeriformes Sturnidae Comp, Pred MO High
Common Starling Sturnus vulgaris Passeriformes Sturnidae Comp MO High
House Finch Carpodacus  

mexicanus
Passeriformes Fringillidae Comp, Dis MN High

House Crow Corvus splendens Passeriformes Corvidae Comp, Pred MO High
Common Waxbill Estrilda astrild Passeriformes Estrildidae DD
Australian Magpie Gymnorhina tibicen Passeriformes Cracticidae Pred MN High
Red-billed 

Leiothrix
Leiothrix lutea Passeriformes Sylviidae Comp, Int MN High

Brown-headed 
Cowbird

Molothrus ater Passeriformes Icteridae NR

Shiny Cowbird Molothrus bonariensis Passeriformes Icteridae Para MO High
House Sparrow Passer domesticus Passeriformes Passeridae Comp MO High
Great Kiskadee Pitangus sulphuratus Passeriformes Tyrannidae Pred MV Low
Red-vented Bulbul Pycnonotus cafer Passeriformes Pycnonotidae Comp, Int MO High, 

medium
Red-whiskered 

Bulbul
Pycnonotus jocosus Passeriformes Pycnonotidae Pred MR Low

Warbling 
White-eye

Zosterops japonicus Passeriformes Zosteropidae Comp, Dis, 
Int

MO High, low, 
high

Scaly-breasted 
Muniaa

Lonchura punctulata Passeriformes Estrildidae Comp, Int MC Low

Northern Red 
Bishopa

Euplectes  
franciscanus

Passeriformes Ploceidae DD

African Sacred 
Ibisa

Threskiornis  
aethiopicus

Pelecaniformes Threskiornithidae Pred MN High

Monk Parakeet Myiopsitta monachus Psittaciformes Psittacidae Comp MN Medium
Ring-necked 

Parakeet
Psittacula krameri Psittaciformes Psittacidae Comp MO High

Great Horned Owl Bubo virginianus Strigiformes Strigidae Pred MV Low

aSpecies not identified by ISSG on the Global Invasive Species Database (GISD, 2019). Environmental Impact Classification for Alien Taxa 
(EICAT) impact categories, mechanisms and confidence of assessments assigned according to Evans et al. (2016).
bChem, chemical impact on ecosystem; Comp, competition; Dis, transmission of disease to native species; Graz, grazing/herbivory/browsing; 
Hybr, hybridization; Int, interaction with other alien species; Para, parasitism; Pred, predation.
cDD, data deficient; MC, minimal; MN, minor; MO, moderate; MR, major; MV, massive; NR, species not represented in the analysis of Evans  
et al. (2016).
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To better determine avian invasion patterns and processes, 
a Global Avian Invasions Atlas (GAVIA) was developed by 
Dyer et al. (2017). Their dataset covers 230 countries and 
administrative areas from 6000 bce to 2014 ad and com-
prises nearly 28,000 distribution records for 971 introduced 
bird species (Dyer et al., 2017). Of these, 43% have estab-
lished a population somewhere (Dyer et  al., 2017). The 
Psittacidae (parrot family; 131 species) and Anatidae 
(ducks, geese and swans; 92 species) have the greatest num-
bers of invasive species records (Dyer et al., 2017). House 
Sparrows (Passer domesticus), Common Mynas (Acridotheres 
tristis), Rock Doves (Columba livia), Ring-necked Parakeets 
(Psittacula krameri), Common Pheasants (Phasianus colchi-
cus), Common Starlings (Sturnus vulgaris) and Java 
Sparrows (Padda oryzivora) have the greatest number of re-
cords, all exceeding 500 counts each (Dyer et  al., 2017). 
Indeed, most of these species fall within families that have 
been particularly successful invaders, i.e. the Phasianidae, 
Passeridae, Psittacidae, Anatidae and Columbidae (Blackburn 
and Duncan, 2001). Invasive and emerging invasive avian 
species are discussed by geographical region in Section 2 
(Chapters 36–41).

The lack of consistency in invasive species impact assess-
ment protocols allowing for global comparisons prompted the 
development and formalization of the Environmental Impact 
Classification for Alien Taxa (EICAT), a standardized protocol 
that classifies the magnitude of invasive species environ-
mental impacts (Blackburn et al., 2014; Hawkins et al., 2015). 
EICAT assigns 12 categories to assess the impacts of alien 
species. These comprise: competition, predation, hybridiza-
tion, disease transmission, interactions with other alien species, 
parasitism, biofouling, grazing/herbivory/browsing, poisoning/ 
toxicity, and chemical, physical and structural impacts on 
ecosystems (Hawkins et  al., 2015). Using this technique, a 
global review of 415 bird species with self-sustaining alien 
populations showed that most species had a low impact, with 
only five having a major impact, and a spectrum of influences 
in between (Evans et  al., 2016). Most importantly, these 
trends were based on only 30% of the species for which there 
was evidence, with many cases having low confidence scores. 
This highlights the lack of research in this area and the poten-
tial for new trends to emerge as more data become available 
(Evans et al., 2016).

The Madagascar Turtle Dove (Nesoenas picturata), 
Australian Masked Owl (Tyto novaehollandiae), Barn Owl 
(Tyto alba), Great Horned Owl (Bubo virginianus) and the 
Great Kiskadee (Pitangus sulphuratus) are the only species 
listed as having a massive impact (Evans et  al., 2016), yet 
the ISSG only lists the latter two species (Table 1.1). Most 
ISSG listed species are recognized as having minor to mod-
erate impacts (Table 1.1). This discrepancy in species im-
pact allocation further highlights the need for detailed 
research, as well as the dissemination of this information 
among organizations and researchers to make unified and in-
formed decisions. This has implications for management 
and research priorities on a global scale. Finally, although 
some species are listed as data deficient, this is not always the 
case; for example, Jungle Mynas (Acridotheres fuscus) are 

known dispersers of  invasive plants (Long, 1981; Aravind 
et al., 2010; Palita et al., 2011). 

The human population continues to expand, and coupled 
with this, natural habitats are being transformed at unprece-
dented rates. It is predicted that urban areas will expand by 120 
million hectares between 2000 and 2030 (McDonald et  al., 
2018). Urbanization often leads to homogenization of species, 
with predominantly more invasive species present in urban 
areas compared with more natural environments (van Rensburg 
et  al., 2009). Urban areas present an abundance of food and 
nesting sites, which facilitate avian invasions (Yap and Sodhi, 
2004; Clergeau and Vergnes, 2011; Strubbe and Matthysen, 
2011). Indeed, urban environments have been linked to the 
successful establishment and spread of Ring-necked Parakeets 
(Fig. 1.2), for example, where exotic trees and garden bird- 
feeding stations are utilized (Clergeau and Vergnes, 2011; 
Czajka et  al., 2011). Invasive birds are generally commensal 
with humans, who not only provide favourable environments 
but also directly facilitate their dispersal (Dean, 2000; Tabak 
et al., 2017).

Invasive species are recognized as one of the leading 
causes of extinction, particularly of birds (Gurevitch and 
Padil, 2004; Bird Life International, 2008). Invasive species 
modify the evolutionary pathway of native species through 
competitive exclusion (Strubbe and Matthysen, 2009; 
Hernández-Brito et al., 2014; Grandi et al., 2018), hybridiza-
tion and introgression (Gaertner et al., 2016), spread of dis-
ease (Weber, 1979; Crowl et al., 2008) and predation (Mooney 
and Cleland, 2001). Generally, invasive species thrive in urban 
areas where native species tend to be fewer. There is evidence 
that this is not due to a competitive edge but rather to the 
ability of exotic species to exploit novel environments and food 
sources (Sol et al., 2012). Urban birds also have greater prob-
lem-solving abilities, which enable them to exploit resources 
that native species rarely utilize (Sol et  al., 2011). However, 

Fig. 1.2. A Rose-ringed Parakeet (Psittacula krameri) pair 
feeding on exotic pecan nuts Carya illinoensis in a suburban 
garden in Pretoria, South Africa (©Photograph: H. Jordaan.)
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this is not always the case, as evidenced by the sometimes 
 lethal eviction of  threatened greater noctule bats (Nyctalus 
lasiopterus) from tree cavities by invasive Ring-necked 
Parakeets in an urban park in Spain (Hernández-Brito et al., 
2018; Sohns, 2018). In Italy, these parakeets also occupy nests 
favoured by cavity-nesting Common Swifts (Apus apus), which 
then make use of suboptimal nests and suffer greater breeding 
failure, ultimately reducing their breeding population while 
the parakeet population increases (Grandi et  al., 2018). In 
Belgium, they also outcompete native Nuthatches (Sitta euro-
paea) for nest cavities (Strubbe and Matthysen, 2009). The 
competitive nature of invasive species can benefit common na-
tive species, which take advantage of their aggressive anti-predator 
behaviour, while rarer species vying for the same resources are 
more negatively impacted (Hernández-Brito et  al., 2014). 
Green spaces within urban environments are significant ref-
uges for native species and promote biodiversity conservation 
within an urban landscape (Goddard et al., 2010). While com-
petitive interactions may be reduced in cities (where native 
species are fewer), these conflicts are probably more signifi-
cant in green spaces and bordering suburban and natural areas 
where native wildlife is more prevalent and into which invasive 
species expand (van Rensburg et  al., 2009). Chapter 42 as-
sesses the competition between invasive and native bird spe-
cies in more detail.

Invasive birds not only have the potential to impact natural 
ecosystems negatively but are also associated with the spread of 
disease to humans, damage to property and crops, generating 
noise and becoming a nuisance (Long, 1981; Kumschick et al., 
2011). Pigeons alone are hosts to at least 60 pathogens (Haag-
Wackernagel and Moch, 2004). This is probably due to the 
dense flocks that frequently form within urban areas, resulting 
in the accumulation of waste and facilitating the transmission 
of parasites and infections among individuals. In Europe, the 
impacts of mammals are equally distributed between their ef-
fect on economies and the environment; however, birds have 
twice the impact on the environment than on the economy 
(Kumschick and Nentwig, 2010). Invasive species in the USA 
cause losses of US$120 billion each year, with pigeons and star-
lings contributing US$2.2 billion dollars annually (Pimentel 
et al., 2005; Pimental, 2007). This excludes losses from an add-
itional 52 harmful exotic species in the USA (Temple, 1992). 
Nearly half of the country’s endangered and threatened spe-
cies are vulnerable due to pressures from these invasive species 
(Wilcove et  al., 1998). In Great Britain, the economy suffers 
losses of US$2.24 billion, with nearly US$2 million caused by 
four goose and swan species and two parakeet species (Williams 
et al., 2010). Pigeons in the UK are estimated to cause US$2 
million in damages (Pimentel et al., 2000, 2001).

In response to the economic and ecological damage at-
tributed to invasive birds, various control efforts have been 
undertaken. Some of these methods include shooting, nest 
destruction, limiting resources, using avicides, bioacoustic 
scaring, sterilization and live trapping (Brook et  al., 2003; 
Yap and Sodhi, 2004; Iriarte, 2005; Feare, 2010). Total eradi-
cation of invasive bird populations is probably unrealistic in 
many cases, owing in part to the difficulty of detecting indi-
viduals when population sizes drop and because there is a 

constant  influx from neighbouring areas or new introduc-
tions (Brook et al., 2003). Additionally, the control methods 
used are not always suitable for all locations (Yap and Sodhi, 
2004). Invasive species removal can have unexpected 
knock-on effects, particularly in cases where well-established 
invaders have replaced a native species’ functional role 
(Zavaleta et  al., 2001). However, reducing invasive popula-
tions invariably translates into less damage and ecological im-
pact, as well as limiting potential dispersal. Avian control 
invariably requires a multi-faceted approach in which both 
the species and the habitat are managed (Yap and Sodhi, 2004). 
Chapter 43 assesses control methods and successes of con-
trolling invasive birds.

The support for invasive species control varies among 
taxa, the control methods used, cultures, population demo-
graphics, personal experience and the environments people 
live in (Veitch and Clout, 2001; Bremner and Park, 2007; 
Coates, 2007). Even the scientific community is divided on the 
best course of action, with ‘denialists’ advocating for invasive 
species (Russell and Blackburn, 2017), while ‘eco-xenophobes’ 
and ‘preservationists’ (Rotherham, 2010; Bhagwat, 2018) are 
against them. If birds are perceived as agricultural pests or 
vectors of harmful diseases, for example, they are more likely 
to gain support for eradication as opposed to beautifully col-
oured parrots frequenting gardens and perceived as harmless 
to humans (Veitch and Clout, 2001; Yap and Sodhi, 2004). 
Today, social and public media provide gateways for groups to 
sensationalize or vilify invasive species and the groups trying 
to manage them, often driving public perceptions and sup-
port both for and against species removal (Veitch and Clout, 
2001). Public education and outreach thus form an integral part 
of an invasive species control programme and its success (Stafford, 
2010). Citizen scientists can also actively contribute to inva-
sive bird research through atlassing (e.g. using the websites 
eBird, https://ebird.org/home, or BirdLasser, www.birdlasser.
com/, accessed 15 October 2019), for example, or by reporting 
sightings and behaviours. This not only generates interest and 
support for research but also provides valuable data. The role 
of citizen scientists in invasive and exotic avifaunal studies is 
discussed further in Chapter 44.

Globalization continues to intensify and expedite the rate 
of species invasions due to increased trade, technology and 
travel (Meyerson and Mooney, 2007). This book aims to syn-
thesize the global knowledge of widespread invasive bird spe-
cies. Section 1 presents 34 species accounts of globally invasive 
bird species, predominantly identified by the ISSG GISD but 
also by others. Section 2 considers globally invasive bird species 
at a continental scale including the main introduction pathways 
and methods of control used. Finally, Section 3 presents some 
aspects of global management and impacts of these species. 
Regardless of opinion and personal campaigns, it is clear that 
there is still much to be learnt and that what we have learnt may 
alter in time as biological systems change. We, too, must re-
spond similarly and be willing to adapt based on the evidence 
available. These responses must be ethical and respectful, and 
will no doubt be the source of many future discussions. It is 
hoped that this book will, at least in part, facilitate these discus-
sions and further future research.

https://ebird.org/home
www.birdlasser.com/
www.birdlasser.com/
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