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Abstract
1.	 Despite posing a serious threat to global biodiversity, national and international 

management efforts have not been able to limit the spread of most invasive 
species. In highly dispersive species, local invasions may be followed by regional 
range expansion that crosses international borders. In such cases, independent 
management efforts of the invading population may be futile unless interna-
tional collaboration is practiced.

2.	 We focus on the ongoing human-mediated invasion of the common myna 
Acridotheres tristis into the Mediterranean basin, a region rich in overall numbers 
of species and endemic species, where common mynas have been introduced 
into a handful of countries. Some introductions were followed by subsequent 
range expansions into neighbouring countries. This species poses major threats 
to the biodiversity of the Mediterranean which is already susceptible to bio-
diversity loss as the result of ongoing land use and climate changes. Without 
action, this species and possibly others similar to it, could have severe conse-
quences for native ecosystems.

3.	 Policy implications. Given the regional scope of its invasion in the Mediterranean 
basin, common myna management requires an international collaboration to 
successfully prevent additional introductions and range expansions and to avoid 
accelerating threats to Mediterranean biodiversity, already at risk as a result of 
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The detrimental impacts of invasive alien species represent the second 
most common threat associated with species extinctions world-wide 
after habitat destruction (Bellard et al., 2016). Despite this call for alarm, 
current national and international policy strategies have failed to cur-
tail the range expansion of most introduced species (Pyšek et al., 2020). 
In the Mediterranean, past avian introductions have already resulted 
in successful invasions, leading to established or breeding populations 
of alien species such as the ruddy duck Oxyura jamaicensis (Muñoz-
Fuentes et al., 2006; Robertson et al., 2015), the rose-ringed parakeet 
Psittacula krameri (Pârâu et al.,  2016; Souviron-Priego et al.,  2018; 
Strubbe & Matthysen, 2009), the monk parakeet Myiopsitta monachus 
(Postigo et al., 2019; Strubbe & Matthysen, 2009), the red-vented bul-
bul Pycnonotus cafer (Nowakowski & Dulisz, 2019) or the crested myna 
Acridotheres cristatellus (Elias,  2021), among others. These alien spe-
cies have already been shown to detrimentally affect local species in 
several ways, including hybridizing with endangered species (Hughes 
et al., 2006), competing over resources (Charter et al., 2016; Colléony 
& Shwartz, 2020; Hernández-Brito et al., 2014; Menchetti et al., 2014; 
Orchan et al.,  2013) and altering the native plant communities 
(Menchetti & Mori, 2014). Their negative impact also extends to human 
economy by damaging crops (Haubrock et al., 2021; Senar et al., 2016) 
and health by acting as carriers of zoonotic diseases (Mori et al., 2018).

Here we focus on the ongoing human-mediated translocation, 
introduction and subsequent range expansion of the common 
myna Acridotheres tristis (Linnaeus, 1766), a starling native to south 
Asia, as a case study of the acceleration of avian invasions into the 
Mediterranean region. Having been introduced and subsequently 
becoming invasive on every continent except Antarctica (Magory 
Cohen et al., 2019), this bird has become a global concern in many 
parts of the world including Australia, New Zealand, Hawaii and 
South Africa (Fleischer et al., 1991; Long, 1981; Peacock et al., 2007; 
Pell & Tidemann,  1997; Tidemann,  2001). Documented introduc-
tions into the Mediterranean region started in the late 1990s in 
Israel (Holzapfel et al.,  2006), Lebanon (Bara,  2002; Ramadan-
Jaradi & Ramadan-Jaradi, 2012), Italy (Mori et al., 2020) and Turkey 
(Bilgin, 1996; Scalera et al., 2018). Some of those introductions were 
followed by subsequent range expansions from, for example, Israel 
to Egypt (where a separate introduction was also documented, Wael 
I. Hassan, Saudi Wildlife Authority, pers. comm., Rabia et al., 2015), 
Gaza (Abd Rabou, 2019), the West Bank (Handal & Qumsiyeh, 2021; 
Magory Cohen & Dor, 2019) and Jordan (Khoury et al., 2021; Khoury 
& Alshamlih, 2015), as well as into Lebanon’s southernmost region 

(GBIF; https://www.gbif.org/). Additional sightings of common 
mynas in the Mediterranean include sites in Greece, France, Portugal 
and Spain (GBIF; https://www.gbif.org/; Saavedra et al.,  2015) 
(Figure  1). Common mynas had also established in some isles of 
Canary Archipelago (Spain), but a strenuous effort to eradicate 
them has been successful so far (Figure  1; Saavedra et al.,  2015). 
Importantly, in some cases, range expansion has occurred through 
climatically unfavourable areas by moving along corridors of human 
settlements and other green spots in desert habitats, for example, 
the Sinai desert (Egypt), the Negev highland (Israel) or Saudi Arabia 
(Jennings, 2010; Khoury et al., 2021; Magory Cohen & Dor, 2019).

The current distribution of common mynas and their potential 
spread present a particular risk to the Mediterranean. There appears 
to be an accelerated rate of common myna trade, dispersal, and sub-
sequently, introductions across the Mediterranean in recent decades. 
Coupled with the high environmental suitability for the presence of 
this invader in large parts of this region according to species distri-
bution models based on anthropogenic, climatic and topographic 
predictors (Figure 1; adapted from Magory Cohen et al., 2019), we 
suggest that the Mediterranean basin is at great risk of regional nat-
uralization of the common myna. While the climatic similarities be-
tween the myna’s native habitat and the Mediterranean contribute to 
the predicted suitability of this region for myna presence, it is in fact 
urbanization that is the most significant factor in determining hab-
itat suitability for this species (Khoury et al., 2021; Magory Cohen 
et al.,  2019). More generally, anthropogenic habitat modifications 
often increase the likelihood of invasion success of introduced spe-
cies (Hufbauer et al., 2012). Since, to the best of our knowledge, most 
of the introductions of common mynas in the Mediterranean were 
made in urban environments through escapees from the pet trade 
(Holzapfel et al., 2006), their establishment success may have been 
mediated by the level of urbanization at release sites. Furthermore, 
the Mediterranean is highly susceptible to biodiversity loss as a result 
of ongoing land use and climate change (Newbold et al., 2020), em-
phasizing the expected strain on the region’s biodiversity.

1.1  |  Common myna traits: A swift and 
able adapter

As a pet bird commonly traded world-wide, the common myna 
possesses some traits, including singing and imitation ability, 

ongoing changes in land use and climate. We argue that international reciprocal 
transfer of information and the development of regional mitigation are essential 
for the successful management of the invasion of the common myna and other 
species into the Mediterranean.

K E Y W O R D S
anthropogenic impact, avian ecology, biodiversity, common myna, ecopolitics, international 
collaboration, invasive species, Mediterranean
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which increase its appeal to pet owners, whereas other traits 
have an enabling effect on its invasiveness. For instance, common 
mynas exhibit superior problem-solving performance, suggested 
to reflect advanced cognitive ability (Griffin et al., 2014; Griffin & 
Guez, 2016), both in their native and especially in their introduced 
ranges, which possibly plays a role in facilitating invasion suc-
cess (Magory Cohen et al.,  2020). Specifically, in urban environ-
ments, common mynas may be better at the acquisition of novel 
foods (e.g. outdoor provisioning of domestic/feral cats and dogs, 
human garbage and road carcasses) and foraging techniques (e.g. 
extracting food from public rubbish bins). Additionally, their com-
mensal nature allows them to successfully exploit opportunities 
in close proximity to people and their settlements, and this is par-
ticularly intensified in urban environments (McGiffin et al., 2013). 
Additional life-history adaptations documented include changes 
to the timing and length of the breeding strategy, most likely de-
pending on the availability of food resources (Counsilman, 1974). 
Breeding success in common mynas is also mediated by the broad 
diversity of nest cavity types that they use, including highly dis-
turbed human-made structures like traffic lights and drainpipes 
(Counsilman,  1974) and thus, there are a multitude of available 
cavities for breeding within human settlements. Overall, these 
traits, especially when they reflect population-level phenotypic 
changes from native to introduced ranges, attest to the adaptable 
nature of common mynas and their increased potential as success-
ful invaders.

1.2  |  Current and expected threats to biodiversity 
in the Mediterranean due to common mynas invasion

Many invasive alien species have been described from the 
Mediterranean, including plants (Brunel et al.,  2010; Lambdon 
et al., 2008; Manor et al., 2008), marine species such as fishes and 
molluscs (Galil, 2007; Katsanevakis et al., 2016), insects (El-Mergawy 
et al., 2011; Gasperi et al., 2012; Giorgini et al., 2019; Muñoz-Adalia 
& Colinas, 2020; Paine & Lieutier, 2016; Pellizzari & Porcelli, 2014), 
mammals (Capizzi, 2020; Traveset et al., 2009) and birds (Holzapfel 
et al., 2006; Kark et al., 2009; Kark & Sol, 2005; Postigo et al., 2019; 
Strubbe & Matthysen,  2009). Several of these species have been 
shown to have a detrimental effect on either natural or anthro-
pogenic environments (Galil,  2007; Kumschick & Nentwig,  2010), 
but others remain understudied or difficult to assess. Specifically, 
avian invaders have been implicated in threatening local species 
through introgressive hybridization (Hughes et al., 2006), increasing 
the risk of local population declines (Charter et al., 2016; Colléony 
& Shwartz,  2020), leading to biotic homogenization (Colléony & 
Shwartz,  2020) and introducing diseases (Ancillotto et al.,  2018; 
Kalodimos,  2013; Mori et al.,  2019). The susceptibility of the 
Mediterranean region to common myna invasion and the species’ 
set of traits that promote invasiveness suggest that in the event of 
inadvertent introduction or range expansion, common mynas are ex-
pected to establish, breed and spread if preventive measures are not 
applied. Should this occur, local biodiversity will be at risk.

F I G U R E  1  A map of average probabilities for suitable areas for common myna presence across the Mediterranean based on results from 
a species distribution model carried out with climatic, topographic and anthropogenic predictors adapted from (Magory Cohen et al., 2019). 
The legend contains colour code representation of the probability of common myna presence, where red colours represent areas of high 
suitability for common myna presence and blue colours represent areas of low suitability. Black circles represent introduction sites of 
established (breeding) populations, black stars represent regions into which an introduced population had expanded from a neighbouring 
country, black crosses represent sites where sightings had been reported after the year 2015, and black triangles represent sites from where 
common mynas have been eradicated
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Detrimental impacts of common mynas on native species in their 
introduced range have already been documented (Table 1). For ex-
ample, decreases in local avian species abundance have been shown 
to be related with increased common myna numbers and distribu-
tion, mainly through competition over food resources and avian 
nesting cavities (Grarock et al.,  2012; Rogers et al.,  2020). 
Additionally, predation of eggs and chicks of native species by com-
mon mynas on islands contributed to lower breeding success and 
reintroduction failure of native species (Feare et al.,  2015). 
Modifications of the flora community have also been documented 
following differential seed dispersal by common mynas 
(Simberloff, 2000). Similar threats to biodiversity are expected in the 
Mediterranean region, and some evidence has already been gath-
ered (Charter et al.,  2016; Colléony & Shwartz,  2020; Orchan 
et al.,  2013). Alternatively, anthropogenic land cover change has 
been suggested to be the driver of the homogenization of avian com-
munities, and thus native species’ declines may not only be caused 
by direct competition with common mynas (Grarock et al., 2014a). 
However, the intricate relationship between habitat modifications, 
native species abundance and alien success, requires that both pos-
sible causes be considered when developing management schemes 
(Grarock et al., 2014a). Furthermore, the risk to local species com-
munities is exacerbated by the potential of common mynas to ex-
pand from urban to non-urban habitats in their introduced ranges. 
Accordingly, in parallel to being primarily a semi-urban commensal in 
its native range, anecdotal reports of common myna observations in 
Israeli nature reserves and rural, agricultural areas (with some evi-
dence for damage to agriculture) have already surfaced (Ohad 
Hatzofe, Israel Nature and Parks Authority Avian ecologist, per. 
comm.). In the Mediterranean basin, further loss of biodiversity 
could translate into impactful losses in absolute terms (Newbold 
et al., 2020). Mediterranean islands could be especially at risk of in-
vasion by common myna. Islands tend to be characterized by high 
endemism but lower overall species richness and often more vulner-
able incumbents than their mainland counterparts (Clavero et al., 
2009). While common myna has not yet invaded Cyprus,1 the rapid 
spread within the last couple of decades across the island of a recent 
colonizer (Sardinian warbler Sylvia melanocephala) with parallel de-
cline in the endemic Cyprus warbler S. melanothorax (Papanikolas 
et al.,  2021), and expansion of the introduced laughing dove 
Streptopelia senegalensis within the last decade (ANGK, pers. obs.), 
are indicative of the risks, and common myna was ranked in the high-
est risk category of invasion to Cyprus in a horizon scan study 
(Peyton et al., 2019). Because many other birds traded as pets share 
some of the traits that promote invasiveness with the common myna 
(e.g. other Passeriformes and Psittaciformes), it is likely that more 
pet traded species will follow the same patterns of expansion, mak-
ing the expected threat to Mediterranean biodiversity even greater.

2  |  REGIONAL COOPER ATION IS THE KE Y

2.1  |  Potential courses of action

Previous instances of international collaboration installed to manage 
invasive species can provide reference points as to what are some po-
tential courses of action. For example, efforts to control invasive and 
established populations of the North American ruddy duck Oxyura 
jamaicensis in several European countries required a multi-regional 
coordination. The species, that was deemed a conservation threat 
to the endangered native white-headed duck Oxyura leucocephala 
(Hughes et al., 2006), was first introduced in the United Kingdom, 
and had later become established in Spain, France, Belgium and 
the Netherlands, and recorded in several other countries (Muñoz-
Fuentes et al., 2006). Subsequently, an international action plan was 
developed for the eradication and control of the ruddy duck, requir-
ing the engagement of legislators, public relations experts, research-
ers, managers and control teams and others (Hughes et al., 1999). 
Following active participation by most of the countries involved, this 
effort is now considered a success, and the European ruddy duck 
population has been reduced to less than 7% of that present in 2000 
(Robertson et al., 2015). This positive result should encourage the 
instigation of a similar action plan for the common myna—whose 
numbers are far greater than those of the ruddy duck ever were 
in some of its Mediterranean range, like Israel—and other invasive 
species, such as the crested myna in Portugal (Elias, 2021), whose 
growing numbers merit immediate action while indicating a better 
prognosis. Specifically in the case of the common myna, some of 
the previous eradication attempts have been effective on islands 
(Canning, 2011; Feare, 2010; Feare et al., 2017; Millett et al., 2004; 
Prasad & Christi,  2014; Saavedra,  2010; Saavedra et al.,  2015; 
Saavedra & Reynolds, 2019), while mainland control campaigns have 
had some success in reducing local numbers (Grarock et al., 2014b; 
Parkes, 2012). In most cases where a population has already estab-
lished, especially when an additional, ‘source’ population is nearby, 
these efforts must remain continuous, and control and prevention 
of further spread, rather than eradication, may be the practical goal. 
Alternatively, when numbers are relatively small (such as in sev-
eral Mediterranean countries—see Table  2), complete eradications 
may be considered, especially in relatively isolated islands (e.g. in 
Seychelles (Feare et al., 2017; Saavedra & Reynolds, 2019).

Several procedures can aid regional efforts in the Mediterranean 
(Table  3). Predominantly, information sharing by countries experi-
enced with common myna legislation, control and eradication, can 
shorten response time, increase success and focus efforts on effi-
cient strategies. For instance, knowledge on which management pro-
cedures have achieved success in certain parts of the Mediterranean 
or elsewhere (Canning,  2011; Feare,  2010; Feare et al.,  2017; 
Millett et al., 2004; Ralph et al., 2020; Saavedra, 2010; Saavedra & 
Reynolds, 2019) can be applicable for management regimes in similar 
environments. Although complete eradication of established conti-
nental populations is unlikely, knowledge achieved during manage-
ment of the species in one country can aid in prioritizing management 

 1During the preparation of the proofs, we learned of additional sightings of common 
mynas in the Mediterranean. More than 11 mynas were sighted and three were shot near 
the southern shores of Cyprus in early 2022. In Turkey, escaped birds were sighted in 
three more provinces (Samsun, Trabzon and Çanakkale), and possible breeding in Bursa. 
Figure 1 was accurate as of late 2021.
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actions and legislation to be implemented. Similarly, should strate-
gies to increase the survival and breeding success of native species 
by ways of habitat manipulation (e.g. distributing artificial nest boxes 
with an entry size unfit for common myna) be included in the man-
agement scheme, they can be applied in areas where common mynas 
have yet to breed, thus reducing their invasion success. Sharing 
knowledge among countries may also lead to surprising shifts in 
our understanding of the invasion process of the common mynas. 
For example, despite having previously bred in France, Portugal and 
continental Spain, common mynas have not successfully established 

in these countries as of 2020, and their remnant populations are de-
creasing, even without active management. Furthermore, data col-
lection for developing analytical and applicative tools will also be 
more informative if it is collated from multinational origins. In the 
absence of national databases, or in supplement of these, global 
databases (e.g. GAVIA (Global Avian Invasions Atlas) project (Dyer 
et al.,  2017)) and citizen science platforms (e.g. eBird, www.ebird.
org, (Sullivan et al., 2009); iNaturalist, www.inatu​ralist.org), can help 
optimize these processes. Effectively, traditional and social media 
can be used to increase public awareness to the ecological, financial 

TA B L E  2  Current management schemes employed by Mediterranean countries to control common myna populations. Information given  
relates to countries for which information was available for this study; relevant information for the remaining countries was not available to  
the authors at the time of the study (this table was accurate as of late 2021. Current estimates in Turkey are of 262–344 birds, and at least  
11 birds in Cyprus)

Country Trade ban Legal status
Purpose of 
management

Management 
practice Years active Source of funding Population status

Current population 
size estimate

Post-intervention 
monitoring

Source of spread 
to neighbouring 
countries

Are efforts 
coordinated with 
other countries Reference

France Since 2020 Invasive species No management None NA NA NA NA No spread to 
neighbouring 
countries

NA http://espec​es-exoti​ques-envah​
issan​tes.fr/espec​e/acrid​
other​es-trist​is/#14583​11727​
177-8bddc​a18-d3a1; PAC, 
per. obs.

Greece Since 2019 Invasive Alien 
Species of 
European Union 
concern

NA NA NA NA Isolated records 
starting in 2017, 
single birds except 
one record of two 
birds in February 
2021

0–5 individuals NA ΝΑ No Hellenic Rarities Committee: 
Annual Report—2017, 2018; 
www.gbif.org; www.inatu​
ralist.org; www.obser​vation.
org; ΒΙΟΠΟΙΚΙΛΟΤΗΤΑ 
ΤΗΣ ΚΡΗΤΗΣ—CRETE’S 
BIODIVERSITY, 2021

Israel Since 2002 Pest Control Sporadic, unfocused 
shooting, 
trapping (small-
scale), egg-oiling 
(failed)

2017-present Government Increasing None Jordan, Lebanon, 
Egypt, West Bank, 
Gaza

No Holtzapfel et al. 2006; Magory 
Cohen et al., 2019; per. obs.; 
per. comm. [Yoav Motro, Ori 
Lineal, Ohad Hatzofe]

Italy Since 2019 Invasive species of 
European concern

No management None NA NA NA 15–20 individuals NA No, it occurs in 
southern regions

No Mori et al., 2020

Jordan No Invasive species No management NA NA NA Increasing Possibly 1,000+/
high density in 
a few areas, and 
otherwise still 
spreading in NW 
as predicted

NA Possibly towards 
southern Syria 
(e.g. Dera’a area)

No Khoury et al., 2021

Portugal Since 2019 Invasive species No management None 2001–2017 None Decreasing—not 
established

Occasional NA NA No https://dre.pt/appli​catio​n/conte​
udo/12302​5739; Elias, 2021

Republic of 
Cyprus

Since 2019 Invasive Alien 
Species of 
European Union 
concern

NA NA NA NA Absent None None NA No Peyton et al., 2019

Spain—
mainland

Sice 2013 Invasive species No management NA NA NA Absent None None No No Saavedra et al., 2015

Spain—
Mallorca 
Island

Since 2013 Invasive species Eradication Trapping, shooting May 2006 and 
July 2007

Local government Eradicated None Yes No No Saavedra & Reynolds, 2019

Turkey No Introduced species No management None NA NA NA 125 individuals NA No No EP, per. comm.

West Bank No NA No management NA NA NA Increasing None NA Possibly Jordan NA Magory Cohen & Dor, 2019; 
Handal & Qumsiyeh, 2021
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and health-related costs of common myna invasion, as well as to 
harvest additional information that is otherwise difficult to achieve 
by employing citizen science projects (e.g. recording new sightings, 
documenting impact on local fauna). Finally, coordinated mitigation 
efforts must be put in place in order to carefully control recently 
invaded areas, prevent further spread and design management prac-
tices, aiming to successfully prevent recurring invasions from adja-
cent countries. This is especially relevant in neighbouring countries, 
where common myna range expansion has already taken place, such 
as Israel, Gaza, The West Bank, Egypt, Jordan and Lebanon.

Public perception may also constrain effective control of invasive 
species. Courchamp et al.  (2017) effectively reviewed the difficul-
ties arising from sympathy for alien species, which may lead in many 
cases to objection to their removal. At times, such protest has led to 
the failure of management efforts of invasive species, for example, 
the grey squirrel in northern Italy (Perry, 2004) or the mute swan 
in the United States (Perry & Perry, 2008). However, public opinion 
is a collection of diverse groups of stakeholders, and the previous 
knowledge, social values and ethical perceptions can result in dif-
ferent views of alien species and their management (García-Llorente 

TA B L E  2  Current management schemes employed by Mediterranean countries to control common myna populations. Information given  
relates to countries for which information was available for this study; relevant information for the remaining countries was not available to  
the authors at the time of the study (this table was accurate as of late 2021. Current estimates in Turkey are of 262–344 birds, and at least  
11 birds in Cyprus)

Country Trade ban Legal status
Purpose of 
management

Management 
practice Years active Source of funding Population status

Current population 
size estimate

Post-intervention 
monitoring

Source of spread 
to neighbouring 
countries

Are efforts 
coordinated with 
other countries Reference

France Since 2020 Invasive species No management None NA NA NA NA No spread to 
neighbouring 
countries

NA http://espec​es-exoti​ques-envah​
issan​tes.fr/espec​e/acrid​
other​es-trist​is/#14583​11727​
177-8bddc​a18-d3a1; PAC, 
per. obs.

Greece Since 2019 Invasive Alien 
Species of 
European Union 
concern

NA NA NA NA Isolated records 
starting in 2017, 
single birds except 
one record of two 
birds in February 
2021

0–5 individuals NA ΝΑ No Hellenic Rarities Committee: 
Annual Report—2017, 2018; 
www.gbif.org; www.inatu​
ralist.org; www.obser​vation.
org; ΒΙΟΠΟΙΚΙΛΟΤΗΤΑ 
ΤΗΣ ΚΡΗΤΗΣ—CRETE’S 
BIODIVERSITY, 2021

Israel Since 2002 Pest Control Sporadic, unfocused 
shooting, 
trapping (small-
scale), egg-oiling 
(failed)

2017-present Government Increasing None Jordan, Lebanon, 
Egypt, West Bank, 
Gaza

No Holtzapfel et al. 2006; Magory 
Cohen et al., 2019; per. obs.; 
per. comm. [Yoav Motro, Ori 
Lineal, Ohad Hatzofe]

Italy Since 2019 Invasive species of 
European concern

No management None NA NA NA 15–20 individuals NA No, it occurs in 
southern regions

No Mori et al., 2020

Jordan No Invasive species No management NA NA NA Increasing Possibly 1,000+/
high density in 
a few areas, and 
otherwise still 
spreading in NW 
as predicted

NA Possibly towards 
southern Syria 
(e.g. Dera’a area)

No Khoury et al., 2021

Portugal Since 2019 Invasive species No management None 2001–2017 None Decreasing—not 
established

Occasional NA NA No https://dre.pt/appli​catio​n/conte​
udo/12302​5739; Elias, 2021

Republic of 
Cyprus

Since 2019 Invasive Alien 
Species of 
European Union 
concern

NA NA NA NA Absent None None NA No Peyton et al., 2019

Spain—
mainland

Sice 2013 Invasive species No management NA NA NA Absent None None No No Saavedra et al., 2015

Spain—
Mallorca 
Island

Since 2013 Invasive species Eradication Trapping, shooting May 2006 and 
July 2007

Local government Eradicated None Yes No No Saavedra & Reynolds, 2019

Turkey No Introduced species No management None NA NA NA 125 individuals NA No No EP, per. comm.

West Bank No NA No management NA NA NA Increasing None NA Possibly Jordan NA Magory Cohen & Dor, 2019; 
Handal & Qumsiyeh, 2021
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et al., 2008; Luna et al., 2019). Several practices have already been 
shown to aid in this respect, primarily citizen science-based proj-
ects that allow for direct involvement of the public in collecting 
data and accessing it (Mannino & Balistreri, 2018). A modified ver-
sion in which local communities are directly involved in control ef-
forts has also been shown to be effective in certain cases (Grarock 
et al., 2014b; Santo et al., 2015). In addition, involving stakeholders 
in designing management practices and implementing new technol-
ogies can also aid in increasing social support for control campaigns 
(Kirk et al., 2020; Schüttler et al., 2011). Importantly, an open dia-
logue with the public, including an increased transfer of information 
from experts to the public known as the ‘dialogue model’, would 
likely greatly benefit the continuous efforts often involved in long-
term management of alien species (Courchamp et al., 2017).

2.2  |  Major barriers to effective regional 
cooperation

Currently, national-level efforts to control common myna popula-
tions are scarce (Table 2). Only two countries in the Mediterranean 
have formally recognized the threat that common mynas may pose 
to the region and implemented regulations prohibiting the trade of 
this species: Israel (banned in 2002) and Spain (banned in 2013). 
In Turkey, decision-makers have been making efforts to introduce 
such a ban to curtail the country’s multiple common myna and 
other invasive alien bird introductions at the project ‘Addressing 
of Invasive Alien Species Threats in Terrestrial Areas and Inland 
Waters in Turkey’ (TERIAS) (EP, unpublished). Similarly, in Jordan, 
a list of potentially invasive and harmful species has been prepared 
to consider in the banning of trade and import, leading to eventual 
control measures (FK, unpublished). The European Union (EU) has 
only recently added the common myna to the list of invasive alien 
species of concern through EU regulation 1143/2014 (Scalera 
et al., 2018), recognizing this species’ risk to its member nations 
and territories. Although the EU regulation does apply in Cyprus 
(Peyton et al., 2019), where there is a history of imports for the pet 
trade, there is little cooperation between the north and south of 

the island against the spread of invasive species, which would be 
necessary in the event of common myna introduction. Indeed, the 
threat of common myna spread may increase among neighbours. 
For example, the common myna population in Israel (an associated 
state of the EU) has already expanded into the neighbouring West 
Bank and Gaza (with which Israel has a conflict), Egypt and Jordan 
(with which Israel has peace treaties) and Lebanon (with which 
Israel has no official diplomatic relations). It is likely that a similar 
range expansion has also occurred into Syria (with which Israel has 
no official relations), although only anecdotal evidence is available 
to support this (FK, unpublished). Similarly, North African coun-
tries at high risk of common myna invasion (Figure 1) could greatly 
benefit from employing preventive strategies prior to actual intro-
ductions (Table 3). It is also worth noting that the results of species 
distribution models suggest that areas in central Europe are highly 
suitable for common mynas, indicating that without preventive 
measures the species is likely to spread into major parts of Europe 
(Figure 1; Magory Cohen et al., 2019). This implies that effective 
management of common myna spread in the Mediterranean re-
quires international collaboration, which is currently non-existent. 
The mosaic geopolitical nature of the Mediterranean region pre-
sents challenges for such regional efforts. Nonetheless, we argue 
that multidirectional transfer of information and expertise and the 
development of regional mitigation strategies that include all the 
countries in the region are essential for the successful manage-
ment of the invasion of the common myna and other species into 
the Mediterranean.

The turbulent political status of most of the Mediterranean 
provides considerable challenges for a collaborative regional 
front in addressing the spread of the common myna. Therefore, 
attaining regional cooperation will likely require the development 
and implementation of focused diplomacy, policies and adjust-
ments and harmonization of current national regulations, aiming 
to converge into a transnational strategy against invasive bird 
species in the area. Some examples are already in place, like the 
Convention on Biological Diversity (CBD) that identified guide-
lines for invasive alien species management, and recent work by 
the Intergovernmental Science-Policy Platform on Biodiversity 

TA B L E  3  Potential courses of action for managing invasive alien species

Strategy Potential implementation

Knowledge sharing Joint workshops, designated working groups

Collective data collection Global/continental database, literature curation

Regional strategy planning International team strategizing management schemes, joint culling or control efforts across 
country borders

Engaging public support Using social media for public engagement and education, establishing citizen science projects to 
document the presence of these invaders and potential competition with native species for 
nest cavities, engaging in open dialogue

Coordinated legal steps Ban on sale and trade, ban on keeping as pets, declaring an invasive alien species

Development of large-scale management 
methodologies

Models to assess regional/continental impacts of invasive alien species, predictive large-scale 
distribution models
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and Ecosystem Services (IPBES), which are forthcoming with 
detailed recommendations. These and other treaties and regula-
tions provide scaffolding for international joint actions and guide-
lines on how—and when—to apply the necessary steps. Other, 
more focused examples, such as the European Risk Analysis for 
Acridotheres tristis (Scalera et al., 2018) or the Italian National Plan 
for common mynas (SS, per. comm.), could provide guidelines for 
the development of both national and regional programs. We rea-
son that without the immediate implementation of such guidelines 
by Mediterranean countries, the naturalization of common mynas 
in the Mediterranean region is inevitable and likely to eventu-
ally affect extensive parts of the area. Whereas national action 
plans at the single-country level are essential for localized con-
trol, regional cooperation is key to the success of mitigation of this 
species on both national and international schemes. Embracing in-
ternational strategies will help address the problem of one of the 
most notorious invasive alien species, the common myna, in the 
fight to protect biodiversity in the Mediterranean, one of the most 
densely populated vulnerable ecoregions on Earth.
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