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Abstract 
The article presents the first overview of animal invasions in Armenia with a 
national comprehensive combined list of documented invasive alien animal species. 
This list includes 40 species from various taxa of invertebrates and vertebrates, 
including nematodes, annelids, crustaceans, insects, mollusks, fish and mammals. 
For each species, we present data on the range of invasion in the territory of Armenia, 
indicating the corresponding naturalization time and introduction pathway. The 
number of invasions has been growing exponentially since 1940. Fifteen out of the 
overall 40 species have been registered in the last five years. Most of the invertebrate 
species were likely introduced unintentionally, while vertebrate species were mainly 
intentionally introduced through release into the nature or escape from aquaculture 
or farming. Importantly, the inventory of invasive alien animal species in Armenia, 
which could potentially cause negative effects on the economy, nature, or human 
health, will aid in risk assessment and development of a country- and region-wide 
management policy for biological invasions. 
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Introduction 

The ever-increasing rate of biological invasions due to the globalization 
and ongoing environmental changes (i. e. climate change and habitat 
alteration) is among the global threats to biodiversity and human health 
(Muluneh 2021). These processes eventually lead to the circumvention of 
historic biogeographical barriers by many species. The territory of Armenia 
is located in the corridor between the Black and Caspian seas, where high 
mountain ranges constrain the migration of many species of fauna from 
south to north and vice versa. The Caucasus, including Armenia, is a well-
known biodiversity hotspot (Myers et al. 2000). In this regard, Armenia is 
especially threatened by invasive alien species as a region with high level of 
endemism and rich biodiversity (Fayvush and Tamanyan 2014; Fayvush et 
al. 2018). The invasive alien species are one of the main components of 
global change and biodiversity loss, and understanding their impact on 
ecosystems in Armenia is crucial for effective conservation planning. 
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Despite the importance of studies related to the invasion processes in the 
territory of Armenia, the national literature on these issues is very limited. 
In the recent years, the most significant results related to the invasions 
were reported on the invasive alien plant species in Armenia (Fayvush et al. 
2020, 2022). However, there is only little information presented in the 
literature about invasive alien animals of Armenia. To fill this gap, in the 
present manuscript we provide the combined data of invasive alien animal 
species in Armenia. The reference of the check list will contribute to the 
development of a national strategy towards invasive alien species. 

Materials and methods 

Within the present manuscript, we present for the first time the general 
information on alien animals considered to be invasive in Armenia. We 
use the definition “invasive alien species” aligned with the Convention on 
Biological Diversity (as published in CBD 2002, note UNEP/CBD/COP/6/20) 
definition, referring to “an alien species whose introduction and/or spread 
threatens biological diversity”. 

To compile as comprehensive list as possible, we used a collaborative 
approach, where experts from various taxonomic groups were involved in 
order to assemble a list of invasive alien species that pose a potential threat 
to biodiversity of Armenia. Every expert of a particular taxonomic group 
from the fields of freshwater ecosystems, malacology, entomology (mainly 
beetles and moths), ichthyology, herpetology and mammology, participated 
in this work, providing the list of invasive alien species within their 
respective groups. The decision of whether to classify an alien species as 
invasive or not was made by the corresponding expert of each group of 
animals, based on their understanding of whether the introduction and/or 
spread of the species poses a threat to the biodiversity of Armenia. For 
example, the Caspian bent-toed gecko (Tenuidactylus caspius) became 
naturalized in the 1990s, but we do not consider this species as invasive 
alien due to the absence of a negative impact on other species within free 
niches of the urban landscapes in Armenia. Similarly, the presence of the 
red-eared slider (Trachemys scripta elegans) in pet markets could be viewed 
as a threat to Armenia’s natural environment; however, up to now its 
presence in the wild has not been recorded, which also prevents us from 
classifying it as an invasive alien species. The list includes alien species that 
have been identified as having the potential to become invasive if they 
establish stable populations (i.e. naturalized) in a new environment, but 
whose presence has been incidentally recorded (up to several records till 
today) in Armenia. The inclusion of potentially invasive alien species into 
the list is based on the well-known negative impact of these species on 
biodiversity in other countries. The list does not include cosmopolitan 
species closely related to buildings, warehouses, etc. For example, brown 
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rat (Rattus norvegicus), house mouse (Mus musculus), and several other 
warehouse pests, such as flour beetles (Tribolium spp.), bean weevils 
(Bruchidae), sawtoothed grain beetle (Orysaephilus spp.), etc. are not 
included. 

For each species in the list, we included corresponding information on 
taxonomy, native range, introduction pathways and the earliest record in 
Armenia. Among others, the rate of accumulation of invasive alien species 
in Armenia over time was estimated, and a regression model describing the 
dynamics of the number of species introductions over time was constructed. 
Information on the occurrence of alien animal species included in the list 
was obtained from published documents, i.e. articles, books, PhD theses, 
scientific reports, conference proceedings and online resource like Global 
Database (EPPO 2024), Compendium Invasive Species (CABI 2024), 
Global Register of Introduced and Invasive Species (GRIIS 2024) and 
Global Biodiversity Information Facility (GBIF 2024). Occurrence records 
were checked for taxonomic and geographical quality. 

From the six broad categories of the introduction pathways of alien species 
(as published in the CBD 2014 note UNEP/CBD/SBSTTA/18/9/Add.1), we 
used four: (i) “release in nature pathways” which is an intentional 
introduction where species are transported and released in the (semi)natural 
environment with little to no dedicated anthropogenic assistance; 
(ii) “escape from confinement” is also an intentional introduction where 
species have escaped from the confined environments where they were 
kept and cared for a number of purposes; (iii) “transport – contaminant 
species” introduced unintentionally or accidentally through the movement 
of other organisms or organic materials and products; (iv) “unaided 
species” which is an unintentional introduction where species spread to 
new regions by natural dispersal, without any action or assistance by 
humans, from regions in which they are alien and were introduced by one 
of the other introduction pathways (CBD 2014). 

To obtain the actual range of invasion, we constructed raster binary 
occurrence maps for each species in the provinces of Armenia. Next, using 
the vector layer of geographic coordinates of 10 administrative provinces 
of Armenia and the “Extract Value” function in ArcGis Desktop 10.8.1, we 
determined the number of provinces where each species had already been 
naturalized. 

Results 

In total, we identified 40 invasive alien species of animals in Armenia 
(Table 1), which belong to various taxa: 26 insects (Hemiptera, Lepidoptera, 
Coleoptera, Diptera, Hymenoptera), two nematodes, two leeches, one mollusk, 
one crustacean, six fish and two mammals. Of the total nine species live 
only in rivers and lakes, while all other terrestrial (75%) species inhabit 
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Table 1. The checklist of the invasive alien species of animals in Armenia, where Path – pathways (UN – unaided, TC – transport-
contaminant, E – escape from confinement, R – release in nature), Env – environment (T – terrestrial, F – freshwater), Un – 
unknown, Unpub – unpublished manuscript. 

N Species  
First record in Armenia Native range, invaded regions in Armenia 

Year / Path Location / 
Province Reference Provinces in 

Armenia Origin Env Reference 

Nematoda 

1 Globodera rostochiensis (Wollenweber, 
1923) Yellow potato cyst nematode  1977 / TC 

Lusakert, 
Horom, Saratak 
/ Shirak 

Iskandaryan 
and 
Arutyunyan 
1990 

Aragatsotn, 
Gegharkunik, 
Kotayk, Lori, 
Shirak, Syunik, 
Tavush  

South 
America T Nikoyan et al. 

2015 

2 Xiphinema index Thorne & Allen, 1950 
(=Diversiphinema) Dagger nematode 1987 / TC Ararat valley / 

Ararat, Armavir 
Akopyan et al. 
1987 

Ararat, Armavir, 
Syunik  Asia T Akopyan et al. 

2018 
Mollusca, Gastropoda 

3 Arion vulgaris (Moquin-Tandon, 1855) 
Spanish slug  2022 / Un Gyulagarak/ 

Lori 
Arzumanyan et 
al. 2024 Lori  Europe T Arzumanyan et 

al. 2024  
Annelida, Clitellata, Rhynchobdellida 

4 Caspiobdella fadejewi Epshtein, 1961 
Leech 2021 / TC Lori 

Asatryan 
Dallakyan 
Unpub  

Lori  Europe F 
Asatryan and 
Dallakyan 
Unpub 

5 Piscicola respirans Troschel, 1850 
Leech  2005 / TC Hrazdan River 

/ Kotayk 
Dallakyan et al. 
2006 Kotayk  Europe F Dallakyan et al. 

2006 
Arthropoda, Malacostraca, Decapoda 

6 Macrobrachium nipponense (De Haan, 
1849) Oriental river prawn 2014 / UN 

Areni / Vayots 
Dzor, Meghri, 
Ararat 

Ghrejyan et al. 
Unpub 

Ararat, Tavush, 
Vayotz Dzor, 
Syunik 

Asia F Ghrejyan et al. 
Unpub 

Arthropoda, Insecta, Hemiptera 

7 
Comstockaspis perniciosus (Comstock, 
1881) (=Diaspidiotus 
(=Quadraspidiotus) San Jose scale 

1958 / Un Bagratashen/ 
Tavush 

Nikoyan et al. 
2015 

Aragatsotn, 
Ararat, Armavir, 
Gegharkunik, 
Kotayk, Lori, 
Syunik, Tavush, 
Vayotz Dzor 

Asia T Nikoyan et al. 
2015 

8 Daktulosphaira vitifoliae (Fitch, 1855) 
(=Viteus) Grapevine phylloxera 1926 / TC 

City 
Noemberyan / 
Tavush 

Nikoyan et al. 
2015 Ararat, Tavush North 

America T Nikoyan et al. 
2015 

9 Dialeurodes citri (Ashmead, 1885) 
Citrus whitefly 1978 / Un City Ijevan / 

Tavush 
Nikoyan et al. 
2015 Tavush Asia T Nikoyan et al. 

2015 

10 Unaspis citri (Comstock, 1883) Citrus 
snow scale 1969 / TC Un Ter-Grigorian 

1969 Armavir Ararat Asia T Ter-Grigorian 
1969 

11 Halyomorpha halys (Stål, 1855) Brown 
marmorated stink bug 

2020 /  
TC, UN City Yerevan Kalashian et al. 

2022 Lori, Yerevan  Asia T Kalashian et al. 
2022 

12 Leptoglossus occidentalis Heidemann, 
1910 Western conifer seed bug 2020 / UN Lori Kalashian et al. 

2021 Lori, Tavush North 
America T Kalashian et al. 

2021 

13 Nezara viridula (Linnaeus, 1758) 
Southern green stink bug 2021 / UN Tegut / Lori Kalashian et al. 

2023 Lori, Tavush  Africa T Kalashian et al. 
2023  

14 
Prociphilus (Meliarhizophagus) 
fraxinifolii (Riley, 1979) Woolly ash 
aphid 

2019 / TC City Dilijan / 
Tavush Gubin 2021 Tavush  North 

America T Gubin 2021 

15 Pseudococcus comstocki (Kuwana, 
1902) Comstock mealybug 1961 / Un City Ijevan / 

Tavush 
Nikoyan et al. 
2015 

Ararat, Armavir, 
Kotayk, Lori, 
Shirak, Syunik, 
Tavush, Vayotz 
Dzor 

Asia T Nikoyan et al. 
2015 

16 Trialeurodes vaporariorum Westwood 
1856 Greenhouse whitefly  2021 / TC Armavir 

Terlemezyan, 
Ghazaryan 
2021 

Armavir  South 
America T 

Terlemezyan 
and Ghazaryan 
2021 

17 Orosanga japonica (Melichar, 1898) 2019/Un Surenavan / 
Ararat 

Ghrejyan, 
Karagyan 
Unpub 

Ararat Asia, Far 
East T 

Ghrejyan and 
Karagyan 
Unpub 

18 Ceresa bubalus (Fabricius, 1794) 
Buffalo treehopper 1966/ Un Bagratashen / 

Tavush 
Arakelyan 
1967 

Ararat, Lori, 
Tavush 

North 
America T Arakelyan 1967 

Arthropoda, Insecta, Coleoptera 

19 Harmonia axyridis (Pallas, 1773) Asian 
ladybeetle  

2016 /  
UN, TC Shirak Kalashian et al. 

2017 

Aragatsotn, 
Ararat, 
Gegharkunik, 
Kotayk, Lori, 
Shirak, Syunik, 
Tavush, Vayotz 
Dzor 

Asia T Kalashian et al. 
2017, 2019 
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Table 1. (continued). 

N Species  
First record in Armenia Native range, invaded regions in Armenia 

Year / Path Location / 
Province Reference Provinces in 

Armenia Origin Env Reference 

20 Leptinotarsa decemlineata (Say, 1824) 
Colorado potato beetle  1976 / UN 

City 
Chambarak / 
Tavush, 
Gegharkunik 

Nalbandyan 
1984 

Aragatsotn, 
Ararat, 
Armavir, 
Gegharkunik, 
Kotayk, Lori, 
Shirak, Syunik, 
Tavush, Vayotz 
Dzor, Yerevan 

North 
America T 

Nikoyan et al. 
2015; Karagyan 
et al. 2021 

21 Trichoferus campestris (Faldermann, 
1836) Velvet longhorn beetle 1985 / TC City Yerevan 

Danilevsky, 
Miroshnikov 
1985 

Armavir, 
Kotayk Shirak, 
Syunik, 
Yerevan 

Asia T Kalashian et al. 
Unpub 

22 
Xanthogaleruca luteola (Müller, 1766) 
[=Pyrrhalta, =Galerucella] Elm leaf 
beetle 

2000 / UN City Yerevan Aslan et al. 
2000 

Aragatsotn, 
Armavir, 
Kotayk, Lori, 
Syunik, Tavush 

Europe T Kalashian et al. 
Unpub 

Arthropoda, Insecta, Lepidoptera 

23 Acrolepiopsis assectella Zeller, 1839 
Leek moth  Un Un Un Un Europe T EPPO 2000; 

CABI 2022 

24 Cameraria ohridella Deschka et Dimić, 
1986 Horsechestnut leafminer 2019 / TC City Dilijan / 

Tavush Gubin 2021 Tavush Un T Gubin 2021 

25 Grapholita molesta Busck, 1916 
Oriental fruit moth 1972 / TC Bagratashen / 

Tavush 
Nikoyan et al. 
2015 

Aragatsotn, 
Ararat, Armavir, 
Lori, Syunik, 
Tavush, Vayotz 
Dzor, Yerevan 

Asia T Nikoyan et al. 
2015 

26 Phthorimaea absoluta Meyrik, 1917 
(=Tuta) Tomato leafminer  2012 / TC 

Darakert 
Ghukasavan / 
Ararat 

Terlemezyan 
and Sargsyan 
2015 

Ararat, 
Armavir 

South 
America T Nikoyan et al. 

2015 

27 Phthorimaea operculella (Zeller, 1873) 
Potato tuber moth 2011 / Un Ararat Nikoyan et al. 

2015 
Ararat, 
Armavir 

South 
America T Nikoyan et al. 

2015 
Arthropoda, Insecta, Hymenoptera 

28 Eurytoma amygdali Enderlein, 1907 
Аlmond fruit wasp 1990 / Un Ararat Kotayk Zerova, Fursov, 

1991 Ararat, Kotayk  Asia T Zerova and 
Fursov 1991 

29 Euura tibialis Newman, 1837 
(=Nematus) Locust sawfly  2019 / UN City Dilijan / 

Tavush Gubin 2021 Tavush, 
Yerevan 

North 
America T Gubin 2021 

Arthropoda, Insecta, Diptera 

30 Dasineura gleditchiae (Osten Sacken, 
1866) Honeylocust podgall midge 2021 / TC City Yerevan 

Babayan 2022; 
Mirumyan, 
Skuhravá 2022 

Yerevan North 
America T 

Babayan 2022; 
Mirumyan and 
Skuhravá 2022 

31 Obolodiplosis robiniae (Haldeman, 
1847) Black locust gall midge 2019 / TC City Dilijan / 

Tavush Gubin 2021 Tavush, 
Yerevan 

North 
America T 

Gubin 2021, 
Mirumyan and 
Skuhravá 2022 

Arthropoda, Insecta, Thysanoptera 

32 Frankliniella occidentalis Pergande, 
1895 Western flower thrips 2021 / TC Armavir 

Terlemezyan, 
Ghazaryan 
2021 

Armavir North 
America T 

Terlemezyan 
and Ghazaryan 
2021 

Chordata, Pisces, Actinopterygii 

33 
Carassius auratus (Linnaeus, 1758) 
 = gibelio (Bloch, 1782)  
Prussian carp  

1983 /  
E, R, TC 

Sevan Lake / 
Gegharkunik 

Hovhannisyan 
and Smoley 
1985 

All  Europe F Pipoyan 1993, 
2012, 2021a 

34 Hemiculter leucisculus (Basilewsky, 
1855) Sharpbelly  2020 / UN Areni / Vayots 

Dzor 

Pipoyan, 
Arakelyan 
2021 

Vayotz Dzor  Asia F Pipoyan and 
Arakelyan 2021 

35 Pseudorasbora parva (Temminck & 
Schlegel, 1846) Stone moroko  

1990 /  
E, TC City Yerevan Pipoyan 1996 All Asia F 

Pipoyan 2012, 
2020, 2021a; 
Arakelyan and 
Pipoyan 2021; 
Pipoyan and 
Arakelyan 
2018; 
Vardanyan 
2013 

36 Oncorhynchus mykiss (Walbaum, 1792) 
Rainbow trout 1967 / E, R Un Pipoyan and 

Tigranyan 1998 All  North 
America F Pipoyan 2012, 

2021a  

37 Perca fluviatilis Linnaeus, 1758 
European perch 1990 / R 

Ararat Valley / 
Ararat, 
Armavir 

Pipoyan and 
Tigranyan 1998 Ararat, Shirak  Europe F Pipoyan 2020, 

Unpub 
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Table 1. (continued). 

N Species  
First record in Armenia Native range, invaded regions in Armenia 

Year / Path Location / 
Province Reference Provinces in 

Armenia Origin Env Reference 

38 Rhinogobius cf. lindbergi (Berg, 1933) 
Amur goby 2021 / E, R 

Ararat Valley / 
Ararat, 
Armavir 

Pipoyan 2021b; 
Ghrejyan et al. 
Unpub 

Armavir, 
Ararat 

Asia, Far 
East F 

Pipoyan 2021b; 
Ghrejyan et al. 
Unpub 

Chordata, Mammalia, Rodentia 

39 Myocastor coypus (Molina, 1782) 
Coypu (nutria)  1950 / E Aygrlich / 

Armavir Dahl 1954 
Ararat, 
Armavir, 
Syunik 

South 
America T, F Hayrapetyan et 

al. 2014 

40 Ondatra zibethicus (Linneus, 1766) 
Muskrat  1990 / E Shirak  Ghazaryan 

Unpub Shirak North 
America T, F Ghazaryan 

Unpub 

 
Figure 1. Cumulative numbers of first records of the invasive alien species in Armenia in each 
decade since 1950s. 

mainly agricultural land. The highest proportion of the recorded species 
are native to Asia (36%), North America (29%), Europe (19%), and South 
America (10%). 

The dynamics of the number of alien species, that are considered to be 
invasive for Armenia over time has a nonlinear pattern and grows 
according to the exponential function e0.29t (R2 = 0.94). Remarkably, over 
the past decade, more than 40% of new invasion records of the total number 
over the whole period since 1950s have been registered (see Figure 1). 

The highest number of invasive alien species was registered in the 
northeastern Tavush province of Armenia, and the lowest—in the central-
eastern province—in Gegharkunik province (Figure 2). The most common 
localities of earliest records are Tavush province (32%) and capital city – 
Yerevan (16%). No initial record of an invasive alien species has been 
reported from Syunik province, situated in the southern region of Armenia. 

Seventeen invertebrate species were most likely introduced unintentionally, 
through contaminated planting materials, or as parasites of fish, or by 
infected products or other goods (TC). Five fish and two mammal species 
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Figure 2. The distribution of invasive alien species in the provinces of Armenia (total number / 
number of first records). 

were introduced intentionally, by releasing in nature (R) or escaping from 
aquaculture or farming (E). Nine invasive alien species spread into Armenia 
after introductions in neighboring territories. 

Discussion 

The initial effort to compile available data on the presence of invasive alien 
animals in Armenia revealed the existence of at least 32 species of 
terrestrial and freshwater invertebrates and 8 species of vertebrates that 
negatively impact biodiversity in Armenia. However, specific studies 
examining their negative impact on Armenia’s biodiversity have not been 
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published or conducted yet. Currently, no monitoring and no control of 
animal species invasions is carried out in Armenia due to the lack of a 
check list and comprehensive data on them. We expect that the list of 
invasive alien animals presented in the manuscript is not complete and 
that further studies of animal invasions in Armenia will identify new 
invasive alien species, since many taxonomic groups of invertebrates in 
Armenia are not in the focus of attention of experts. On the other hand, the 
list was verified by taxonomic experts in Armenia and it is far more reliable 
than the available data on invasive alien species in literature and in online 
resources. For example, the EPPO Global Database (EPPO 2024) documents 
55 species of pests in Armenia. Of these, 33 species are native to Armenia, 
while the presence of two other species remains unconfirmed. The Global 
Register of Introduced and Invasive Species (GRIIS 2024) lists only 13 
animal species, whereas the presence of three of them is not recorded in 
the fauna of Armenia. In our compilation, only three species from the 
GRIIS (2024) list have been confirmed by experts as invasive alien species. 

The relatively high number of records of the invasive alien species in the 
last decade reveals that Armenia is severely affected by the invasions. The 
number of invasions has been sharply growing over the years, where fifteen 
species were recorded for the first time in Armenia in the last five years. 
The increase in the number of recorded invasive alien species is not 
associated with enhanced research on new invasions or the involvement of 
new specialists in this field. All of records were made during routine 
annual studies conducted by the same specialists over the last decades. 
Further, the problem of invasive alien animal species remains under-
researched in the neighboring countries of Armenia (Aleksidze et al. 2021; 
Dehshiri 2021; Mumladze et al. 2022; Öztemiz and Doğanlar 2015). 

Tavush province, located in the northeast of the country, can be 
regarded as the main gate of the unaided invasions of animals in Armenia. 
The lack of large rivers along the border of Lori and Tavush is likely the 
primary factor contributing to the accumulation of invasive alien species in 
the northern part of Armenia. The most expected pathway for the invasion 
of species into the central region of Armenia, including the capital Yerevan, 
is through the importation of fruit and vegetable products or other goods. 
Ararat and Armavir provinces are the main agricultural regions, which can 
be impacted by pests. The southern regions of Armenia are less affected by 
invasions, possibly due to the mountainous terrain, which is less favorable 
for agriculture, and the presence of the natural barrier of the Araks River 
along the border. 

The publication of invasive alien checklist of animals in Armenia can 
serve as an important tool for scientists and environmental decision 
makers, to establish the research field on alien species and their impact on 
biodiversity in Armenia, as well as for evaluation of their impact on 
economy and human health. Monitoring activities should be conducted to 

https://doi.org/10.3391/bir.2024.13.2.01
https://www.invasivesnet.org


 Invasive alien species of animals in Armenia 

 Arakelyan et al. (2024), BioInvasions Records 13(2): 293–303, https://doi.org/10.3391/bir.2024.13.2.01 301 

prevent the introduction of new invasions and identify the biological 
characteristics of dangerous invasive alien species in order to avoid the 
decline of biodiversity in Armenia. 
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