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Preliminary genetic assessment of the geographic origin of
non-native Green Iguanas, Iguana iguana (Linnaeus, 1758),
in Taiwan
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The Green Iguana, /guana iguana (Linnaeus, 1758), is
alarge, long-lived reptile that occurs throughout Central
and South America (Bock et al., 2022). Given the high
intraspecific genetic diversity across its native range, /.
iguana is regarded as a species complex (Stephen et al.,
2013; van den Burg et al., 2026). In addition to its native
distribution, /. iguana has a large non-native distribution
that includes numerous populations in the Caribbean
(e.g., Knapp et al.,, 2021; Uetz et al., 2025). However,
non-native populations are also present in countries
outside the Neotropics, such as Fiji (Shah et al., 2020),
Taiwan (Lee et al., 2019), and some mainland areas
of Asia (van den Burg et al., 2020). To understand the
origin and dispersal of non-native /. iguana populations,
numerous studies have utilised available genetic data
from native populations (e.g., De Jesus Villanueva et
al., 2021; van den Burg et al., 2023). However, genetic
assessments of geographic origins have not been
performed for all non-native /. iguana populations.

Iguana iguana is a popular reptilian pet in Taiwan,
with 101,646 individuals that have been shipped there to
date (see CITES exporter reported numbers in Table 1;
CITES, 2025). Although only few [. iguana were found
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in the wild during 2004, nowadays, large free-ranging
1. iguana populations are present (Lee et al., 2019). The
species continues to spread and can reach high local
densities (Wan, 2023; Chen et al., 2025). Given the
negative impact to agriculture and natural ecosystems,
Taiwan’s Ministry of Agriculture initiated a campaign to
reduce the number of wild /. iguana in Taiwan (Ministry
of Agriculture, 2025); in 2025 over 36,000 iguanas were
culled. Whilst pathogens of captive and free ranging
1. iguana have been genetically assessed (Sun et al.,
2022; Chao et al., 2023), no effort has yet been taken
to assess the genetic origin of the free-ranging /. iguana
themselves. Here we generate genetic data from free-
ranging /. iguana in Taiwan to assess their geographic
origin.

Materials and Methods

Tissue samples from a total of seven iguanas were
collected during 2022 within a project aimed at
understanding the range and number of free-roaming
1. iguana in eastern Taiwan (Taitung County). Iguanas
were captured between Doulan and Xinlan by hand,
noosing or shooting. Captured iguanas were euthanised
by brain pithing through the parietal eye (see permits
in the Acknowledgments); the iguana specimens were
not collected. At the University of Amsterdam, we
amplified a region of the mtDNA cytochrome c oxidase
subunit 1 (COX1) using the standard HLO/LCO primers
and published PCR program by Folmer et al. (1994).
We used Sanger sequencing to generate the genetic
data from PCR products that were assessed using gel
electrophoresis. Hereafter, we visually assessed and
concatenated the generated sequences to remove low-
quality base pairs. We used Geneious Prime (Kearse
et al,, 2012) to generate uncorrected similarities of
the quality-checked sequences compared to those in
georeferenced datasets of native samples from multiple
manuscripts (Stephen et al., 2013; Breuil et al., 2019;
van den Burg et al, 2021, 2026). Quality-checked
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sequences were submitted to GenBank; haplotype T1,
PZ859238; T2, PZ859239; T3, PZ859240.

Results and Discussion

We performed a preliminary genetic assessment of an
Asian non-native /. iguana population to identify the
native geographic origin of free-roaming /. iguana in
Taiwan. We obtained COX1 fragments of 669 base pairs
from all seven individuals, resulting in three unique
haplotypes, the comparisons of which to the native /.
iguana database indicate origins from mtDNA Clade II
and III (see van den Burg et al., 2026; Table 2). This
concerns Central America through to Colombia (see van
den Burg et al., 2021 for approximations of the clade
ranges), areas from where the highest numbers of /.
iguana were imported to Taiwan (Table 1).

How does this result of multiple geographic sources
relate to other non-native I iguana populations?
Overall, data from genetic assessments of non-native
1. iguana populations from elsewhere mostly reveal
populations with haplotypes that origin from multiple
mtDNA clades from the native /. iguana range, e.g., on
Anguilla (Pounder et al., 2020), the Dutch Windward
islands (van den Burg et al., 2018, 2023), and in Florida
(De Jesus Villanueva et al., 2021). However, there are
some non-native populations that appear to consist of
individuals from only a single mtDNA clade, e.g., Fiji
(De Jesus Villanueva et al., 2021) and Antigua (van
den Burg et al., 2024). Considering Clades II and I1I
that we identified to be present on Taiwan, non-native
populations with a presence of at least these two clades
concern those of Puerto Rico, Florida, St. Croix,
Dominican Republic, and the Dutch Windward islands
(van den Burg et al., 2018, 2023; De Jesus Villanueva
etal., 2021).

High genetic diversity is not essential for successful
invasion (Uller and Leimu, 2011; Rollins et al,
2013) because following the predictable introduction
bottleneck, genetic diversity will typically rebound
(Kaniich et al., 2021). However, a recent review of 120
studies on the genomics of successful invasions found
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Table 1. Total numbers of /guana iguana exported to Taiwan,
as reported by exporters since 1992 (CITES, 2025).

Country of origin Individuals exported

to Taiwan

El Salvador 64,174
Colombia 34,780
Suriname 1620
Guatemala 550
Guyana 200
Nicaragua 300
Ukraine 10
United States 10
Ukraine 10
Peru 2

that admixture of non-native individuals from different
origins appears to be the main factor underlying
the successful invasiveness of non-native species
(Kotodziejezyk et al., 2025), which also increases the
potential rate of range expansion (Wagner et al., 2017).

Differences in invasiveness of non-native 1. iguana
populations have not yet been studied, nor have
population and life-history characteristics that could be
under selection when members from different native
mtDNA clades hybridise. Given the high intraspecific
genetic variation within the 1. iguana species complex
(e.g., van den Burg et al., 2026), theoretically, non-
native populations could be a mixture of a multitude
of different sources. Whilst genetic assessments of
numerous non-native /. iguana populations have been
performed, these studies generally analysed a limited
number of samples, and more research is needed. In the
case of invasions like for /. iguana in Taiwan, involving
a combination multiple introductions of large numbers
of animals from different geographic sources, the stage
seems set for a highly successful and persistent invasion

Table 2. Minimum and maximum similarities of the mtDNA COXI gene between Taiwan Iguana iguana samples and 1. iguana

samples from the native range. Clade numbers follow van den Burg et al. (2026).

Samples (haplotype) Clade I Clade I1 Clade 111 Clade IV
T1 and 3 (T1) 95.07 97.91-100 93.42-93.87 93.87
T2,4-7 (T2 and T3) 92.98-93.12 93.27-94.17 98.95-100 92.08-92.53
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which will be very hard to reverse (Stepien et al.,
2005; Dlugosch and Parker, 2008; Facon et al., 2008;
Crawford and Whitney, 2010; Blackburn et al., 2016).
In the future, it will be interesting to follow how the
species’ genetic composition may evolve over time as it
settles into its new environment.
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