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Abstract

The negative role and the forces for the distribution
of invasive species in general is shortly addressed
which will then be focused towards the situation of
invasive turtles in Europe, Southeast Asia, Australia
and Latin America. Discussing the generally accep-
ted point of view that their introduction to the wild
should be terminated and already established exotic
turtles have to be eliminated. But here I provide an
overview of the many species which have already
adapted to foreign environments and developed self-
sustaining populations in all the above-mentioned
continents and several islands. Despite that situation
the trade of invasive turtles continues more or less
globally and climate change may not only contribute
to their survival at more northern latitudes on all
continents but will also speed up reproduction at
more northern latitudes or higher elevations. Invasive
turtle species are already in many countries so widely
distributed in natural environments that their eradi-
cation is only possible in small isolated locations, but
will no longer be an option without doing more harm
than good to co-occurring endemic species. Further-
more, in war zones and during the worldwide in-
crease of flooding due to the still advancing extreme
weather conditions, will make it more or less

impossible for turtle rescue institutions, zoos and
private keepers to prevent the uncontrolled escape of
invasive species. In view of that scenario, I argue that
we should change our view toward a more scientific
one, trying to learn form that species by investigating
their genetic and physiological adaptation to their
new and foreign environments. Here we have the
unique chance to study evolution, not only via the
molecular analysis of their history like on the Ga-
lapagos Islands, but in real time and live. From that
we can probably also learn a lot for saving endange-
red species and help them to escape climate change
related extinction by assisted migration which in my
view offers a practical way to make use of our self-in-
flicted commercially assisted establishment of glo-
bally distributed “invasive” metapopulations, which
may help these species to find environments which
may compensate for the climate change related loss of
their native ones. For turtles, humans are part of their
environment and therefore human mediated changes
may also have the potential to help to continue their
260 million yearlong fossil record. Maybe our own
following generations call those which made it, the
“modern survivors”.



Fig 1a-d: The pilgrimage route that leads through Roten-
burg ob d. Tauber (a) has made the town a UNESCO World
Heritage Site and the 3.5 km long town wall (b) is main-
tained by worldwide sponsorship, with countless plaques
referring to the many national and especially international
sponsors. Among them are many US citizens. If you enter
the city via the bridge to Rodertor, you will not only en-
counter tourists from a wide variety of nations in summer. If

you look either to the left or right of the bridge down to the
water, you will also see a number of carapax carriers, native,
year-round Americans of the genus Trachemys and Pseude-
mys, which hibernate there quite well. These photos were
taken on April 21, 2023.
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Fig 2a-c: German cities certainly do not offer the same con-

ditions as New York, but are the turtle inhabitants really so
different from those in Central Park, where the species was
also first introduced by humans [



https://reptile-database.reptarium.cz/species?genus=Trachemys&species=scripta
https://reptile-database.reptarium.cz/species?genus=Trachemys&species=scripta

Invasive species from all tribes
according to taxonomic rank

have always spread worldwide.
However, their spread has accele-
rated dramatically due to human
influence. We do not even see

or know most of them, which is
why it would be an unsuccessful
attempt to address them at this
point, as we would certainly need
artificial intelligence and quantum
computers to record and analyze
their effects. However, this is not

a new phenomenon, as migratory
creatures such as migratory birds,
marine mammals and sea turtles
have always transported parasites
or plants, animals and bacteria that
sit on them or live in their bodies
as symbionts or parasites which
contributed to their spread. The
phenomenon has only accelerated
dramatically through the passive
and active involvement of humans,
at least since the establishment of
commercial shipping. We are all
aware of the disadvantages caused
by the spread of invasive species,
not least of which are a number of
zoonoses and infectious diseases
as well as a number of ornamen-
tal and crop plants and livestock,
some of which affect us directly in

both a negative and positive (nu-
tritional) sense (see review article:
THOMPSON et al. 2021; DIAGNE et
al. 2020; EARLY et al. 2015)

Here in this journal, which focuses
more on reptiles and turtles in par-
ticular, I would like to limit myself
to the latter, as there is already
enough to discuss that could possi-
bly be transferred to other species.
The invasiveness of the yellow or
red eared slider turtle Trachemys
scripta (one single species see
VAMBERGER et al. 2020) has been
reported for years, as one of the
species that was probably the first
to become widespread worldwide
(e.g. ARIANOUTSOU et al. 2023;
KALAENTZIS et al. 2023; BAEK et al.
2023; GONG et al. 2023; MARICIC
et al. 2023; NISHIBORI et al. 2023;
RonAN et al., 2023; EspINOLA et al.
2022; ZHANG et al. 2020; STAND-
FUSS et al. 2016; TzaNkov et al.
2015; GARCIA-Di1AZ et al. 2015)
and the latter even applies to North
America (DRrosT et al. 2021, PAR-
HAM et al. 2020). Recently, howe-
ver, more and more invasive turtle
species have been listed, at least for
southern Europe and Southeast
Asia as well as South America, and

their distribution is also expan-
ding northwards into the higher
latitudes. These include the Flo-
rida red-bellied turtle Pseudemys
nelsoni, the Florida green turtle
Pseudemys concinna, the Chinese
striped turtle Mauremys sinensis,
the Chinese softshell turtle Pelo-
discus sinensis and the snapping
turtle Chelydra serpentina (CHEON
et al. 2023; KALAENTZIS et al. 2023;
GRAMENTZ, 2023; MU & L1, 2023;
Koo et al. 2022; D1 Bras1o et al.
2021; Koo et al. 2020). However,

I suspect that Trachemys venusta
(see also MAGALHAES et al. 2023)
and Mauremys reevesii will also be
among the species that could and
will spread invasively there (Bu et
al. 2023; Xu et al. 2015). Probably
facilitated by climate change, it is
also increasingly being observed
that these turtle species are not
only spread by humans, but that
they also reproduce independently.
Hatchlings successfully hatched

in the wild are increasingly being
reported (BAEK et al. 2023; CHEON
et al. 2023; D1 Brasto et al. 2023,
NISHIBORI et al. 2023; Koo et al.
2022; KornILEV et al., 2020; PETO-
KA et al.,, 2018; DoNG et al. 2016;
MARCHETTI & ENGSTROM 2015).







Fig. 3a-e: In the meantime, German and American univer-
sities not only increasingly share a common international

language of teaching and publication, but also a converg-
ing campus landscape. The university pond in front of
the Oeconomicum of the University of Disseldorf (3a-a2)
harbors the same turtle species as the University Lake of
the University of North Carolina, Chapel Hill (3c-e) while
basking together with Plestiodon fasciatus (3d). At both
locations, these species (T. scripta/T. s. elegans) are among
the invasive released species. As you can see, mating can
also be observed in Dusseldorf (3b1-3b2).




Fig. 4a-c: As the river Erft always has slightly warmer water
all year round due to the waste water from the power
plants cooling towers, quite large specimens of T. scripta or
Pseudemys concinna (a) can often be observed here, seen
here not far from its mouth into the Rhine at Eppinghoven
Monastery. Similar turtle communities can be observed

in the parks of Monchengladbach (b). Yes, and if you are
wondering why this is so and would like to enjoy turtles in
a warm, covered environment, you only need to browse
the large pet shops where you can take them home for
around 29,99-59,99 euros.




We must blame ourselves for this
problem, because we have spread
these species worldwide through
trade and in most cases still do
(KikiLrus et al. 2012; GARcIA-DI-
Az et al. 2015; WILLOUGHBY &
CHRISTIE 2018; MACEDA-VEIGA et
al. 2019; MAGALHAES et al. 2023;
GONG et al. 2023; KALENTZIS et
al. 2023; Fig. 1-10). Responsible
keepers, sanctuaries and zoos are
making efforts to minimize these
problems. The increasing num-
ber of extreme weather events
worldwide as a result of climate
change (e.g. SHAN et al., 2023),
such as floods like those we have
witnessed in recent years in the
Ahr Valley (Germany), Pakistan,
Australia, Croatia and southern
Austria, as well as in Italy, Spain,
Greece and currently in Vietnam
and for the second time in 2023 in
Italy, ensure that it will be impos-
sible even for such institutions to
prevent such exotic species from
escaping into the wild. This will
also apply to war zones, as we wit-
nessed when the Kachowka dam
was blown up (e.g. NEKRASOVA

et al,, 2022). Especially where
such disasters occur, most of the
manpower and financial resources
inevitably have to go into recon-
struction and feral exotic turtles
are likely to be one of the least

of the problems for the affected
regions for decades to come. In
this respect, one could certainly
agree with the stakeholders con-
cerned, as exotic or invasive turtle
species have far fewer negative
effects than exotic pathogens such
as the bird flu virus (Galapagos)

or American crayfish species that
introduced crayfish plague to
Europe. The argument that ex-
otic turtles threaten native turtle
species also only seems to apply
where the biotopes for native spe-
cies have already been so impaired
by humans (AUGE et al 2023; Es-
PINDOLA et al. 2022; ROMERO et
al. 2014) that they have contribut-
ed to their decline anyway (water
level increase, reservoirs, coloni-
zation, etc. Fig. 9). Even for some
parasite infections, Trachemys ap-
pear to be more affected than na-
tive species (HIDALGO-VILA et al,,
2020) and some of the so-called
invasive species are already more
threatened in their original habi-
tats than in the invasive metapop-
ulations in foreign countries (see
e. g. e.g. Palea steindachneri and
Pelodiscus sinensis (L1 et al., 2022;
IUCN, 2021; GoNG et al. 2018;
DoNG et al. 2016; MARCHETTI &
ENGgsTROM 2015) or even T. scrip-
ta (BRowN et al. 2012; CEBALLOS
& FITZGERALD 2004).

However, the vast majority of
scientific publications repeatedly
call for the elimination of these
exotic, invasive turtles. This is
difficult and has so far only been
successful in small, demarcated
localities (e.g. DROST et al. 2021).
In many regions, this has been
attempted by trapping or, much
more frequently, by shooting. Col-
lecting such species has also been
propagated, but this is the first
step towards further disturbance
of native species, as the invasive
turtle species usually share hab-

itats with them and many of the
natural marshes and deltas are
difficult to access even for the use
of traps (e.g. Fig. 8-9). Biological
control measures such as the use
of large numbers of sterile males
are usually not practical for elim-
inating exotic, invasive turtles, as
these are long-lived species and
the females can store sperm for
several years. It remains to be seen
whether even some of the inva-
sive species hybridize either with
each other or even with one or the
other native turtle species, as has
long been known from Mauremys
sinensis & Mauremys reevesii,

M. reevesii & M. japonica and

M. reevesii & M. mutica as well

as Trachemys species (LEE et al.
2019; Fuj1 et al. 2014; Suzuxki et al.
2014; PARHAM et al. 2020). All of
these elimination measures could
only be successfully implemented
on a small scale and would also
require accompanying protection
and conservation measures for the
native species that would be addi-
tionally threatened as a result. In
summary the latter seems almost
impossible and will be not suitable
for reducing the global spread that
has already occurred. Especially
as, despite this knowledge, we

are still hardly able to effectively
regulate the trade in these species
(see Fig. 3-7) and, despite the best
intentions of the keepers, they

are unable to prevent them from
escaping into the wild in the long
term due to the extreme weather
events mentioned above.
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Are there signs of a reorientation?

In the USA, however, there are also some signs that a
rethink seems to be taking place in this regard, with
even the “old masters” of turtle research beginning

to initiate corresponding discussions (Dupuis-DE-
SORMEAUX et al. 2022). This is because turtles have

an important function in certain habitats (to avoid
the word ecosystem). It is therefore being discussed
that invasive species could be introduced as a substi-
tute in habitats that have been altered by humans to
such an extent that the native species that once lived
there could no longer survive, in order to prevent or
even partially reverse further habitat changes. This is
actually a similar idea to that discussed and already
practiced for the restoration of native endemic flora
on a number of islands (BusH et al. 2022; GRIFFITHS
et al. 2010). This could also pay off in terms of human
well-being, as turtles are among the most sympathetic
animals and can certainly make a contribution to wet-
land restoration (Fig. 1-2; see also FISHER et al., 2023).

A look towards an “uncertain” future
Against this background and the very likely hopeless
situation of suppressing these globally widespread
species, I think it would also be appropriate here in
Europe to think about how we should deal with them
in the future.

To be clear from the beginning, I am not advocating
the continued or even targeted reintroduction of
invasive turtle species and certainly not advocating
that we should carry out such interventions in places
where, for example, native pond turtles have just been
reintroduced. However, we should also think prag-
matically about whether we still have the chance

to rid ourselves of invasive species everywhere, espe-
cially in southern Europe, south-east Asia and South
America. If you look at the arguments about the new
CITES regulations for Germany, there is already spec-
ulation even in this country about the consequences.
Because people may just release the currently upgrad-
ed species into the wild, as keeping them under the
new regulations since they seem too problematic for
some people, especially as these species were wide-
spread in trade until recently and in some cases still
are (Fig. 3-4).

Even for the exotic and invasive species already living
in the wild today, it has been shown in many places
that they survive European and even northern Eu-
ropean winters quite well (NEKRASOVA et al., 2022;
GRAMENTZ, 2023). I myself know of several park
ponds, rivers and lakes where the same specimens can
be seen year after year over long periods in spring and
summer and can also be documented photographical-
ly. Even from northern Hessen — my home region - I
remember a mining lake from my childhood where
you could see a red-eared slider sunbathing year after
year. The lake was located near the 600 m altitude
mark in a region that was often referred to as “Hes-
sian Siberia” because the winters were quite long and

SNOWY.

It has therefore been shown, both in the garden and in
the open field, that many of the invasive exotic species
can survive here in the northern latitudes and even
more so in southern Europe, where they also seem to
reproduce (Fig. 1-10).
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So what should we do?
This offers enormous opportuni-
ties for science and evolutionary
biologists, which could probably
also be realized within the frame-
work of the so-called Citizen Sci-
ence Initiative. This opportunity
consists of accompanying the
evolutionary process during such
invasion and expansion events
using molecular biology. The first
attempts at this are just beginning
to emerge, because if the findings
of PARK et al. (2023a, b) are cor-
rect, then in contrast to the Ster-
notherus carinatus, the Chrysemys
picta bellii that have established
themselves in Korea can be dis-
tinguished according to their hap-
lotype cluster from those in the
United States as well as from those
that occur as invaders in China. It
would certainly be very informa-
tive to find out from which foreign
local populations the invaders
originated that can or have already
established themselves here in
southern and northern Europe as
well as globally, and which

adaptive genetic changes occur or
have already occurred within that
exotic populations. Ultimately, it
would be possible to follow “live”
how such invasive metapopu-
lations establish and adaptively
develop and consequently begin
to adapt to the new environmental
conditions. It would therefore be
possible to directly and actively
study what happens in these turtle

species or hybrids and how evo-
lutionary lines might develop in
the long term or even new ones
emerge. This is something that, for
example on the Galapagos Islands
and elsewhere, we would still like
to find out in detail for a wide va-
riety of species through, let’s say,
retrospective molecular genetic
analyses in order to better under-
stand the processes of speciation
and radiation that had occurred
during the history of these islands
(DALEN et al. 2023; MEIER et al.
2023; KERSTEN et al. 2023; HE-
DRIK 2019; HENNESSY 2015; Bip-
MON, 2015; GARRICK et al. 2014)
and which still may be speculative
as currently proposed (TORRES

et al., 2023). This would then be
similar for example as the study
by Sosa et al. (2023), investigating
the mutual influence and further
development of the two rat species,
one of which was invasively intro-
duced here and once brought the




plague pathogen Yersinia pestis to Europe. On the Galapagos Islands, for
example, the colonization of the islands involved invasive expansion pro-
cesses of tortoises or bird species (see ENBODY et al. 2023; MILLER et al.
2018; KEHLMAIER et al. 2017) and for tortoises it may have started with
Chelonoidis chilensis. If we cannot prevent such invasive turtle species
in the long term (see TORRES et al., 2023)- and it looks like we cannot

do it in many places around the world - then we should actually try to
derive the greatest possible scientific benefit from them! This knowledge
could even help us to assess the consequences of climate change for rep-
tiles, because we can no longer prevent the latter, as the data from the
northernmost latitudes recently showed us again (KERSTEN et al. 2023).
In addition, accompanying, more physiologically oriented studies could
certainly also teach us something about the practice of targeted resettle-
ment or assisted colonization already used today for species conservation

Fig. 6a-d: A visit to Assisi (a). A small
pond near the road in the olive groves
(b). Restoration work was still underway
here to repair damage to the access
roads caused by the heavy rainfall in
July 2023. As luck would have it, the
armored invasive pond dwellers already
known from so many places could also
be observed here (c-d).

(PAGET et al. 2023; MORRIS 2023
and the cited literature there).

In the long term, I think that we
or our children and future gen-
erations will perhaps be glad that
there are still turtles at all! Yes, our
own human successor generations
would very likely also show an in-
terest in how these survival artists
were able to extend their “fossil
record” here in Europe beyond the
past 260 million years (CORDERO
2023), not only with the support of
climate change.
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Fig. 7a-b: The species known here from the German pet trade (a) are also found in
Bulgarian waters, e.g. Graptemys pseudogeographica in a well.

Basically, the work on climate
change with increasingly rising
temperatures and our own inad-
equacy to react appropriately as a
global society (see PALAZZO COR-
NER et al, 2023) shows us that we
are at least offering warmth-loving
species opportunities to further
expand their range in terms of
climate and, with our help, to col-
onize new habitats that may even
offer compensation for the aridi-
fication of their original habitats.
After all, the dispersal that has
taken place and is still taking place
as a result of human activity offers
the same opportunities world-
wide for many of these species,
which are still referred to today

as invaders, as those that we are
now beginning to practice for rare
and endangered species under

the term “assisted migration” (see
Morris 2023 and the literature
there). Even PEDRONO (2004)
once referred to the formation of
metapopulations for the Mala-
gasy beaked turtle. Therefore, we
should ask ourselves: Are invasiv-
ness, introgression, sperm storage
and adaptability in combination

a way out of a future scenario so
strikingly formulated by GLau-
BRECHT (2019) “As the end of evo-
lution™?

I am aware that this article will not
be accepted uncritically by many
readers. However, if you look at
the few detailed distribution maps
for the invasive Trachemys scripta
alone (see e.g. YAKIN et al, 2024;
Mu & L1, 2023; GONG et al. 2023,
KoRNILEV et al. 2020; CERASOLI
et al., 2019; TzaNKkoV et al. 2015),
then we should realize that we will
have a hard time turning back the
wheel of “commercially assisted
establishment of metapopula-
tions”, which started to turn really



Fig. 8a-b: As an example, an overview
(a) and close-up (b) of the protected
delta of the Ropotama in south-eastern
Bulgaria. It is easy to imagine how diffi-
cult it would be to attempt to eliminate
invasive species without causing seri-
ous disruption to the entire ecosystem.
See also KorniLev et al., (2020).

fast more than half a century ago
due to the popularity of turtles.
To this day;, it is not even certain
whether we will be able to stop it
(e.g. PRATT et al. 2023). Especial-
ly as the majority if not all these
studies indicate that the establish-
ment of these invasive populations
has spread further in recent years.
So once again, as is so often the
case, it will be history that will
show our future generations how

and where these invasive evolu-
tionary lineages have developed in
the world. However, as mentioned
above, we could already make a
scientifically sound contribution
to this today. Just as turtles were
part of Homo sapiens’ nature from
the beginning, we were also part
of the turtles’ environment (e.g.
FERRONATO & GEORGES, 2023;
SANTOS & FIORI; 2020; NABAIS

& ZILHAO, 2019; THOMPSON &
HENSHILWOOD, 2014). So why
shouldn’t the changes created by
humans also become a survival
advantage for them? Those who
perhaps manage to extend their
fossil record in this way may be
called the “modern survivors” by
our own descendants.
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Fig. 9a-c: From western Spain (near Barcelona) to the
south-eastern edge of Europe, the observations are
similar. A Mauremys leprosa tries to drive a Trachemys

s. elegans away from its basking site or, as can often be
observed, simply mounts it (a). T. s. elegans and Maure-
mys caspica rivulata sunbathing together (b) and T.s.
elegans and Emys orbicularis (c) both could be observed
from the kayak on the same day at the Veleka, Bulgar-
ia. Here on the Veleka, T. scripta will certainly gain the
upper hand at some point. Not because it is invasive,
but because this river is beginning to be navigated by
increasingly larger tourist boats which requires a rise

in the water level and on the other hand the former
numerous sunbathing opportunities have to be either
removed from the navigation channel or flooded ac-
cordingly. Both are denied by the boat operators, but all
that is needed is a few truckloads of beach sand every
summer to narrow the estuary on the Black Sea coast.

T




Literature

AriaNouTsou, M., C. AbamorouLou, P. ANDRIOPOULOS, |. Bazos, A.
CHristorouLou, A. GALANIDIS, E. KaLoalANNI, P. K. KARACHLE, Y.
Kokkoris, A. F. MarTINOU, A. ZENETOS & A. Zikos (2023): HELLAS-
ALIENS. The invasive alien species of Greece: time trends,
origin and pathways Advancing research on alien species
and biological invasions. — Neobiota 86(1): 45-79; DOI:

Auct, A.-C., G. BLouiN-Demers, C. T. HasLer & D. Murray (2023): De-
mographic evidence that development is not compatible
with sustainability in semi-urban freshwater turtles. — Ani-
mal Conservation Early View; DOI:

(
).

Baek, H.-J., S. CHo, M. Seok, J.-S. SHIN & D.-I. Kim (2023): Domestic
Reutilization Status of Invasive Turtle Species in South
Korea Based on Trachemys scripta. — Diversity 15(8): 885;
DOI:

(
).

Bipmon, H.-J. (2016): Kommentar zu: PouLakakis N., D. L. EDwARDSs,
Y. CHiARy, R. C. GARrick, M. A. RussELLo, E. BENaviDES, G. J. WAT-
KINS-COLWELL, S. GLABERMAN, W. TaPIA, J. P. Giss, L. J. Cavor &

A. Caccone (2015): Description of a New Galapagos Giant
Tortoise Species (Chelonoidis; Testudines: Testudinidae)
from Cerro Fatal on Santa Cruz Island. - PLoS One 10(10):
e0138779;

Brown, D. J., A. D. ScHuLtz, J. R. DixoN, B. E. Dickerson & M. R. J.
ForsTnEr (2012): Decline of Red-Eared Sliders (Trachemys
scripta elegans) and Texas Spiny Softshells (Apalone spi-
nifera emoryi) in the Lower Rio Grande Valley of Texas. -
Chelonian Conservation and Biology 11(1): 138-143; DOI:

).
Bu, R, Z. YE & H. SHi (2023): Habitat Selection and Home Range
of Reeves' Turtle (Mauremys reevesii) in Qichun County, Hu-
bei Province, China. — Animals 13(9): 1514; DOI:

).

BusH, M. B., S. CoNraD, A. ResTrero, D. M. THomPsoN, M. LoFver-
sTRoM & J. L. Conroy (2022): Human-induced ecological
cascades: Extinction, restoration, and rewilding in the
Galapagos highlands. — Proceedings of the National Aca-
demy of Sciences 119(24): €2203752119; DOI:

17

CeBALLOS, G., P. R. EHRLICH, A. D. BARNOSKY, A. GARCIiA, R. M. PRINGLE
& T. M. PaLmer (2015): Accelerated modern human-indu-
ced specieslosses: Entering the sixth mass extinction.

— Science Advances 1(5): e1400253; DOI:

CesALLos, C. P. & A. A. FirzGeraLd (2004): The trade in native and
exotic turtles in Texas. — Wildlife Society Bulletin 32(3):
881-892; DOI:

).

CerasoLl, F., M. IanNELLA & M. Bionpi (2019): Between the hammer
and the anvil: how the combined effect of global warming
and the non-native common slider could threaten the
European pond turtle. - Management of Biological Invasi-
ons 10:428-448; DOI:

(
).

CHeoN, S-J., M. RaHmaN,J.-A. Leg,S.-M. Park,J.-H. Park,D.-H. Lee &
H.-C. Suna (2023): Confirmation of the local establishment
of alien invasive turtle, Pseudemys peninsularis, in South
Korea, using eggshell DNA. - PLoS One 18(2): e0281808;
DOI:

(
).

CoRrDERO, G. A. (2023): The turtle’s shell. - Current Biology 27(5):
R163-R171; DOI: .

DaLeN, L., P. D. HeintzmaN, J. D. Kapp & B. SHAPIRO (2023): Deep-ti-
me paleogenomics and the limits of DNA survival. — Sci-
ence 382(6666): 48-53; DOI:

DiagNEg, C., B. Leroy, R. E. GozLan, A.-C. Vaisserig, C. AssAlLLY, L.
NUNINGER, D. Roiz, F. JourbaiN, I. Jaric & F. CourcHamp (2020):
InvaCost, a public database of the economic costs of bio-
logical invasions worldwide. - Scientific Data 7(1): 277;
DOI: .

Dupuis-Desormeaux, M., J. E. LovicH & J. W. Giseons (2022): Re-
evaluating invasive species in degraded ecosystems: a
case study of red-eared slider turtles as partial ecological
analogs. — Discover Sustainability 3(1): 15; DOI:

).

D1 BLasio, L., R. SanToro, V. Ferri, C. BatTisTi, C. Soccini, A. Ecipl & M.
Scauci (2021): First successful reproduction of the Chinese
striped-necked turtle Mauremys sinensis (Gray, 1834) in a
European wetland. - Biolnvasions Records 10(3): 721-729;
DOI:

(


https://doi.org/10.3897/neobiota.86.101778
https://doi.org/10.1111/acv.12903
https://chelonia-science.de/abstract/abstract-a/auge-2023-01.html
https://chelonia-science.de/abstract/abstract-a/auge-2023-01.html
https://doi.org/10.3390/d15080885
https://chelonia-science.de/abstract/abstract-b/baek-2023-01.html
https://chelonia-science.de/abstract/abstract-b/baek-2023-01.html
https://chelonia-science.de/abstract/abstracts-p/poulakakis-2015-01.html
https://chelonia-science.de/abstract/abstracts-p/poulakakis-2015-01.html
https://doi.org/10.2744/CCB-0928.1
https://chelonia-science.de/abstract/abstract-b/brown-2012-01.html
https://chelonia-science.de/abstract/abstract-b/brown-2012-01.html
https://doi.org/10.3390/ani13091514
https://doi.org/10.3390/ani13091514
https://www.chelonia-science.de/abstract/abstract-b/bu-2023-01.html
https://www.chelonia-science.de/abstract/abstract-b/bu-2023-01.html
https://doi.org/10.1073/pnas.2203752119
https://doi.org/10.1073/pnas.2203752119
https://chelonia-science.de/abstract/abstract-b/bush-2022-01.html
https://chelonia-science.de/abstract/abstract-b/bush-2022-01.html
https://doi.org/10.1126/sciadv.1400253
https://doi.org/10.1126/sciadv.1400253
https://doi.org/10.2193/0091-7648(2004)032%5b0881:TTINAE%5d2.0.CO;2
https://doi.org/10.2193/0091-7648(2004)032%5b0881:TTINAE%5d2.0.CO;2
https://www.chelonia-science.de/abstract/abstract-c/ceballos-2004-01.html
https://www.chelonia-science.de/abstract/abstract-c/ceballos-2004-01.html
https://doi.org/10.3391/mbi.2019.10.3.02
https://www.chelonia-science.de/abstract/abstract-c/cerasoli-2019-01.html
https://www.chelonia-science.de/abstract/abstract-c/cerasoli-2019-01.html
https://doi.org/10.1371/journal.pone.0281808
https://www.chelonia-science.de/abstract/abstract-c/cheon-2023-01.html
https://www.chelonia-science.de/abstract/abstract-c/cheon-2023-01.html
https://doi.org/10.1016/j.cub.2016.12.040
https://doi.org/10.1126/science.adh7943
https://doi.org/10.1038/s41597-020-00586-z
https://doi.org/10.1007/s43621-022-00083-w
https://doi.org/10.1007/s43621-022-00083-w
https://chelonia-science.de/abstract/abstract-d/dupuis-desormeaux-2022-01.html
https://chelonia-science.de/abstract/abstract-d/dupuis-desormeaux-2022-01.html
https://doi.org/10.3391/bir.2021.10.3.22
https://www.chelonia-science.de/abstract/abstract-d/di-blasio-2021-01.html
https://www.chelonia-science.de/abstract/abstract-d/di-blasio-2021-01.html

18

Dong, C. M., T. N. Engstrom & R. C. THomson (2016): Origins of
softshell turtles in Hawaii with implications for conservati-
on. - Conservation Genetics 17(1): 207-220; DOI:

).

Drost, C. A, J. E. LovicH, P. C. Rosen, M. MALONE &, S. D. GARBER
(2021): Non-native pond sliders cause long-term decline
of native Sonora mud turtles: a 33-year before-after study
in an undisturbed natural environment. - Aquatic Invasi-
ons 16(3): 542-570; DOI:

(
).

EArLy, R., B. A. BRADLEY, J. S. DukEs, J. J. LAwLER, J. D. OLpen, D. M.
BLUMENTHAL, P. GonzaLEez, E. D. GrosHoLz, 1. IBAREZ, L. P. MiLLER, C.
J. B. SorTE & A. J. TATEM (2016): Global threats from invasive
alien species in the twenty-first century and national res-
ponse capacities. - Nature Communications 7: 12485; DOI:

Ensopy, E. D., A. T. SEnDELL-Pricg, C. G. SprenN, C.-J. RusiN, P. M.
VisscHER, B. R. GRaNT, P. R. GRaNT & L. ANDERssoN (2023): Com-
munity-wide genome sequencing reveals 30 years of Dar-
win’s finch evolution. — Science 381(6665): eadf6218; DOI:

EspinDoLA, S., E. VAzqQuez-DomingUEz, M. NAKAMURA, L. OsoRrio-OL-
VERA, E. MARTINEZ-MEYER, E. A. MYeRs, |. OvercasT, B. N. Rep & F. T.
Bursrink (2022): Complex genetic patterns and distribution
limits mediated by native congeners of the worldwide
invasive red-eared slider turtle. - Molecular Ecology 31(6):
1766-1782; DOI:

(
).

FerronaTo, B.D. & A. Georaes (2023): Distribution of Freshwater
turtle rock art and archeolgical use of chelonians: A glim-
pse into aboriginal use of chelonians. — Herpetological
Conservation and Biology 18(2):374-391
(

).

FisHeR, J. C., M. DALLIMER, K. N. [RvINE, S. G. AizLewoob, G. E. AUSTEN,
R. D. FisH, P. M. KinG & Z. G. Davies (2023): Human well-being
responses to species’ traits. — Nature Sustainability 6(10):
pages1219-1227; DOI: .

Fritz, U., S. Gong, M. Auer, G. KucHLING, N. ScHNEEwEss & A.K. HUNDs-
DORFER (2010): The world’s economically most important
chelonians represent a diverse species complex (Testudi-
nes: Trionychidae: Pelodiscus). — Organisms Diversity & Evo-
lution 10(3): 227-242; DOI:

(

Fui, R., H. Ota & M. Topa (2014): Genetic and Morphological
Assessments of Hybridization Between Two Non-Native
Geoemydid Turtles, Mauremys reevesii and Mauremys mu-
tica, in Northcentral Japan. — Chelonian Conservation and
Biology 13(2): 191-201; DOI:

(
).

Garcla-Diaz, P, J. V. Ross, C. Avres & P. Cassey (2015): Understan-
ding the biological invasion risk posed by the global wild-
life trade: propagule pressure drives the introduction and
establishment of Nearctic turtles. - Global Change Biology
21(3): 1078-1091; DOI:

(
).

GARRICK, R. C., E. BEnaviDES, M. A. RusseLLo, C. Hyseni, D. L. EDwARDS,
J. P. Giges, W. TapIA, C. Ciori & A. Caccone (2014): Lineage
fusion in Galdpagos giant tortoises. — Molecular Ecology
23(21): 5276-5290; DOI:

(
).

GLAUBRECHT, M. (2019): Das Ende der Evolution. — Bertelsmann
Verlag, Miinchen S. 1071.

Gong, S., Y. Gao, H. Duan, Y. Ge & Y. F. Wi (2023): Incorporating
physiological data into species distribution models to
predict the potential distribution range of the red-eared
slider in China. — Ecological Indicators 154: 110749; DOI:

).

GONG, S., M. VAMBERGER, M. AUER, P. PrascHAG & U. FriTz (2018):
Millennium-old farm breeding of Chinese softshell turtles
(Pelodiscus spp.) results in massive erosion of biodiversity.
— Naturwissenschaften 105(5-6): 34; DOI:

).

GraMENTZ, D. (2023): Zur Beendigung des Sonnens bei drei
Wasserschildkrotenarten in Berliner Gewdssern. — Radiata
32(4): 24-34.

GriFriTHs, C. J., C. G. JonEs, D. M. Hansen, M. Puttoo, R. V. TATAYAH,
C. B. MuUELLER & S. HARRIS (2010): The Use of Extant Non-In-
digenous Tortoises as a Restoration Tool to Replace Extinct
Ecosystem Engineers. — Restoration Ecology 18(1): 1-7;
DOI:

(
).

Heprick, P. W. (2019): Galapagos Islands Endemic Vertebrates:
A Population Genetics Perspective. — Journal of Heredity
110(2): 137-157; DOI:


https://doi.org/10.1007/s10592-015-0772-7
https://doi.org/10.1007/s10592-015-0772-7
https://www.chelonia-science.de/abstract/abstract-d/dong-2016-01.html
https://www.chelonia-science.de/abstract/abstract-d/dong-2016-01.html
https://doi.org/10.3391/ai.2021.16.3.10
https://www.chelonia-science.de/abstract/abstract-d/drost-2021-01.html
https://www.chelonia-science.de/abstract/abstract-d/drost-2021-01.html
https://doi.org/10.1038/ncomms12485
https://doi.org/10.1126/science.adf6218
https://doi.org/10.1111/mec.16356
https://www.chelonia-science.de/abstract/abstract-e/espindola-2022-01.html
https://www.chelonia-science.de/abstract/abstract-e/espindola-2022-01.html
https://chelonia-science.de/abstract/abstract-f/ferronato-2023-01.html
https://chelonia-science.de/abstract/abstract-f/ferronato-2023-01.html
https://doi.org/10.1038/s41893-023-01151-3
https://doi.org/10.1007/s13127-010-0007-1
https://www.chelonia-science.de/abstract/abstract-f/fritz-2010-01.html
https://www.chelonia-science.de/abstract/abstract-f/fritz-2010-01.html
https://doi.org/10.2744/CCB-1067.1
https://www.chelonia-science.de/abstract/abstract-f/fujii-2014-01.html
https://www.chelonia-science.de/abstract/abstract-f/fujii-2014-01.html
https://doi.org/10.1111/gcb.12790
https://www.chelonia-science.de/abstract/abstract-g/garcia-diaz-2015-01.html
https://www.chelonia-science.de/abstract/abstract-g/garcia-diaz-2015-01.html
https://doi.org/10.1111/mec.12919
https://chelonia-science.de/abstract/abstracts-g/garrick-2014-01.html
https://chelonia-science.de/abstract/abstracts-g/garrick-2014-01.html
https://doi.org/10.1016/j.ecolind.2023.110749
https://chelonia-science.de/abstract/abstract-g/gong-2023-02.html
https://chelonia-science.de/abstract/abstract-g/gong-2023-02.html
https://doi.org/10.1007/s00114-018-1558-9
https://doi.org/10.1007/s00114-018-1558-9
https://chelonia-science.de/abstract/abstract-g/gong-2018-01.html
https://chelonia-science.de/abstract/abstract-g/gong-2018-01.html
https://doi.org/10.1111/j.1526-100X.2009.00612.x
https://chelonia-science.de/abstract/abstract-g/griffiths-2010-01.html
https://chelonia-science.de/abstract/abstract-g/griffiths-2010-01.html
https://doi.org/10.1093/jhered/esy066

Fig. 10 a-d: Spring awakening in a park
pond in the Rhineland (Germany) and

its carapace bearers consisting of adult
Graptemys pseudogeographica, T. s. ele-
gans and T.s, scripta (a). Some G. pseudo-
geographica (a’) hibernate here year after
year without any problems. The western
painted turtle, Chrysemys picta belli, as
this male shows, has no problems survi-
ving the winter. Also Pseudemys rubiven-
tris () and T. scripta show, they practise
their “Spring-Scute-Shedding—Season”
in the midday sun. The sequence of pho-
tos was taken on March 02. (a, b) and 08.
2024 (c, d) after a winter including cold
periods, which had ensured that ever-
ything was covered with a supporting
layer of ice during the 2nd and 3rd week
of January.



20

).

Hennessy, E. (2015): The Molecular Turn in Conservation: Ge-
netics, Pristine Nature, and the Rediscovery of an Extinct
Species of Galapagos Giant Tortoise. — Annals of the As-
sociation of American Geographers 105(1): 87-104; DOI:

).

HipALGO-ViLA, J., A. MARTINEZ-SILVESTRE, N. PEREZ-SANTIGOSA, L. LEON-
Vizcaino & C. Diaz-PaNiacua (2020): High prevalence of
diseases in two invasive populations of red-eared sliders
(Trachemys scripta elegans) in southwestern Spain. - Am-
phibia-Reptilia 41(4): 509-518; DOI:

).

KaLaenTzis, K., C. KaziLas, I. STRACHINIS, E. Tzoras & P. LYMBERAKIS
(2023): Alien Freshwater Turtles in Greece: Citizen Science
Reveals the Hydra-Headed Issue of the Pet Turtle Trade. -
Diversity 15(5): 691; DOI:

(
).

KeHLMAIER, C., A. BarLow, A. K. HasTINGS, M. VAMBERGER, J. L. PAUMANS,
D. W. Steabman, N. A. ALBuRrY, R. FrRanz, M. Horrermer & U. FriTz
(2017): Tropical ancient DNA reveals relationships of the
extinct Bahamian giant tortoise Chelonoidis alburyorum.

- Proceedings of the Royal Society B: Biological Sciences
284(1846): 20162235; DOI:
(

).

KersTeN, O., B. STAR, A. K. KraBBErR@D, L. M. ATMORE, O. K. T@RRESEN,

T. ANKER-NILsSEN, S. Descamps, H. STram, U. S. JoHaNssoN, P. R.
Swee, K. S. JakosseN & S. Boessenkool (2023): Hybridization of
Atlantic puffins in the Arctic coincides with 20th-century
climate change. - Sci Adv. 9(40): eadh1407; DOI:

KikitLus, K. H.; K. M. Hare & S. HARTLEY (2012): Online trading
tools as a method of estimating propagule pressure via
the pet-release pathway. - Biological Invasions 14(12):
2657-2664; DOI:

(
).

Koo, K. S., H. Kang, A. Kim, S. Kwon, M.-F. CHuANG, J. Y. SEo & Y.
JANG (2023): First report on the natural breeding of river
cooter, Pseudemys concinna Le ConTe (1830), in the Repu-
blic of Korea. - Biolnvasions Records 12(1): 306-312; DOI:

).

Koo, K. S., S.-M. Park, H.-J. Kang, H.-R. Park, J. H. CHoy, J. S. Lek, B.
K. Kim & H.-C. Sunc (2020): New record of the non-native
snapping turtle Chelydra serpentina (LinnAEus, 1758) in the
wild of the Republic of Korea. - Biolnvasions Records 9(2):
444-449; DOL:

(
).

Korecky, O., T. HusAk & D. JasLonski (2023): Genetically verified
record of non-indigenous turtle, Pelodiscus sinensis (WEiG-
MANN, 1835) in Central Europe. - Journal of Vertebrate Bio-
logy 72(23039): 1-4; DOI:

(
).

KorniLEy, Y. V., S. LukaNov, A. PuLev, M. StavcHev, K. ANDoNov, E. Va-
CHEVA, V. S. VERGILOV, V. MLADENOV, R. GEORGIEVA & G. POPGEORGIEV
(2020): The Alien Pond Slider Trachemys scripta (THUNBERG
in ScHoEpFF, 1792) in Bulgaria: Future Prospects for an Esta-
blished and Reproducing Invasive Species. — Acta Zoologi-
ca Bulgarica 70(4): 571-581

).

Leg, Y. J.-W. LiN, S.-P. Tseng, T.-S. CHeN & S.-M. LiN (2019): Human
disturbance as a possible cause of genetic introgression
from exotic into native Mauremys turtles. — Animal Conser-
vation 22(6): 556-567; DOI:

(
).

Li, W., J. ZHu, C. CHeN, Y. WaNGg, L. L, L. Geng & X. ZHU (2022): Iso-
lation and characterization of sex-linked SNP markers from
transcriptomic sequences of the Chinese soft-shelled turtle
(Pelodiscus sinensis). — Conservation Genetics Resources
14(1): 131-136; DOI:

MACEDA-VEIGA, A., J. EscriBANO-ALACID, A. MARTINEZ-SILVESTRE, |. VER-
DAGUER & R. Mac NaLLy (2019): What's next? The release of
exotic pets continues virtually unabated 7 years after en-
forcement of new legislation for managing invasive speci-
es. — Biological Invasions 21(1): 2933-2947; DOI:

MacALHAES, A. L. B., C. S. be Azevepo, A. MACEDA-VEIGA & J. PAToKA
(2023): The scientist eyes: monitoring YouTube™ to quan-
tify aquatic pet release in Brazil. - Aquatic Ecology 58(1):
73-88; DOI:

(
).

MarcHeTTI, M. P. & T. ENGsTRoM (2015): The conservation paradox
of endangered and invasive species. - Conservation Bio-
logy 30(2): 434-437; DOI: (


https://chelonia-science.de/abstract/abstract-h/hedrick-2019-01.html
https://chelonia-science.de/abstract/abstract-h/hedrick-2019-01.html
https://doi.org/10.1080/00045608.2014.960042
https://chelonia-science.de/abstract/abstracts-h/hennessy-2015-01.html
https://chelonia-science.de/abstract/abstracts-h/hennessy-2015-01.html
https://doi.org/10.1163/15685381-bja10021
https://doi.org/10.1163/15685381-bja10021
https://chelonia-science.de/abstract/abstract-h/hidalgo-vila-2020-01.html
https://chelonia-science.de/abstract/abstract-h/hidalgo-vila-2020-01.html
https://doi.org/10.3390/d15050691
https://chelonia-science.de/abstract/abstract-k/kalaentzis-2023-01.html
https://chelonia-science.de/abstract/abstract-k/kalaentzis-2023-01.html
https://doi.org/10.1098/rspb.2016.2235
https://chelonia-science.de/abstract/abstracts-k/kehlmaier-2017-01.html
https://chelonia-science.de/abstract/abstracts-k/kehlmaier-2017-01.html
https://doi.org/10.1126%2Fsciadv.adh1407
https://doi.org/10.1126%2Fsciadv.adh1407
https://doi.org/10.1007/s10530-012-0262-5
https://chelonia-science.de/abstract/abstract-k/kikillus-2012-01.html
https://chelonia-science.de/abstract/abstract-k/kikillus-2012-01.html
https://doi.org/10.3391/bir.2023.12.1.27
https://chelonia-science.de/abstract/abstract-k/koo-2023-01.html
https://chelonia-science.de/abstract/abstract-k/koo-2023-01.html
https://doi.org/10.3391/bir.2020.9.2.30
https://chelonia-science.de/abstract/abstract-k/koo-2020-01.html
https://chelonia-science.de/abstract/abstract-k/koo-2020-01.html
https://doi.org/10.25225/jvb.23039
https://chelonia-science.de/abstract/abstract-k/kopecky-2023-01.html
https://chelonia-science.de/abstract/abstract-k/kopecky-2023-01.html
https://chelonia-science.de/abstract/abstract-k/kornilev-2020-01.html
https://chelonia-science.de/abstract/abstract-k/kornilev-2020-01.html
https://doi.org/10.1111/acv.12494
https://chelonia-science.de/abstract/abstract-l/lee-2019-02.html
https://chelonia-science.de/abstract/abstract-l/lee-2019-02.html
https://doi.org/10.1007/%20s12686-021-01249-w
https://doi.org/10.1007/s10530-019-02023-8
https://doi.org/10.1007/s10530-019-02023-8
https://doi.org/10.1007/s10452-023-10059-1
https://chelonia-science.de/abstract/abstract-m/magalhaes-2023-01.html
https://chelonia-science.de/abstract/abstract-m/magalhaes-2023-01.html
https://doi.org/10.1111/cobi.12642
https://www.chelonia-science.de/abstract/abstract-m/marchetti-2015-01.html
https://www.chelonia-science.de/abstract/abstract-m/marchetti-2015-01.html

).

Maricic, M., G. Danon, J. F. Faria & D. J. Harris (2023): Molecular
Screening of Haemogregarine Hemoparasites (Apicom-
plexa: Adeleorina: Haemogregarinidae) in Populations
of Native and Introduced Pond Turtles in Eastern Europe.
- Microorganisms 11(4): 1063; DOI:

MEeieg, J. I. M. D. McGeg, D. A. MARrQuEs, S. Mwaiko, M. KisHE, S. WANDE-
RrA, D. NeumANN, H. MRosso, L. J. CHapman, C. A. CHAPMAN, L. KAUF-
MAN, A. TAaBU-MunyaHo, C. E. WAGNER, R. BRUGGMANN, L. EXCOFFIER
& O. SeenHAusEN (2023): Cycles of fusion and fission enabled ra-
pid parallel adaptive radiations in African cichlids. - Science
381(6665): eade2833; DOI: .

MILLER, J. M., M. C. QuinziN, D. L. Ebwarps, D. A. R. Eaton, E. L. JENSEN,
M. A. RusstLLo, J. P. Giees, W. Tapia, D. Ruepa & A. Caccone (2018):
Genome-Wide Assessment of Diversity and Divergence
Among Extant Galapagos Giant Tortoise Species. — Journal
of Heredity 109(6): 611-619; DOI:

(
).

Morris, S. (2023): Consider physiology when translocating an-
imals. — Natural climate change 13: 769-770; DOI:

Mu, C.S. & P. P. Li (2023): Assessing the invasion risk of Chely-
dra serpentina in China under current and future climate
change scenarios. - Frontiers in Ecology and Evolution 11;
DOI;

(
).

MuraLl, G., T. Iwamura, S. Merl & U.RoLt (2023): Future tem-
perature extremes threaten land vertebrates . — Nature
615(7952): 461-467; DOI:

(
).

Nexkrasova, O., V. TyTar, M. Pupins & A. CEIRANs (2022): Range ex-
pansion of the alien red-eared slider Trachemys scripta
(THUNBERG in ScHoeprr, 1792) (Reptilia, Testudines) in Eas-
tern Europe, with special reference to Latvia and Ukrai-
ne. — Biolnvasions Records 11(1): 287-295; DOI:

).
NisHisorl, T., N. Tapa & M. Saka (2023): Female-biased Sex Ratios
and Control Effects Observed in Two Local Populations
of Red-eared Slider Turtles (Trachemys scripta elegans) in
Western Japan. —Current Herpetology 42(1): 27-34; DOI:

21

Pacer, S., A. C. GLeiss, G. KucHLING & N. J. MiTcHELL (2023): Activity
of a freshwater turtle varies across a latitudinal gradient:
Implications for the success of assisted colonisation. —
Functional Ecology 37(7): 1897-1909; DOI:

).

PaLazzo CorNER, S., M. SiecerT, P. Ceppi, B. Fox-KEmPER, T. |. FROLICHER,
A. GALLEGO-SALA, J. HaigH, G. C. Heacert, C. D. Jones, R. KnutTi, C.
D. Koven, A. H. MacDougaLL, M. MEeINsHAUSEN, Z. NicHoLLs, J. B.
SALLEE, B. M. SANDERSON, R. SEFERIAN, M. TURETSKY, R. G. WiLLIAMS,
S. ZaeHLE & J. RoGew (2023): The Zero Emissions Commit-
ment and Climate Stabilization. - Frontiers in Science 1:
1170744, DOI: .

Paruam, J. F., T. J. PaPeNFuss, A. B. SeLLas, B. L. STuarT & W. B. Simi-
SON (2020): Genetic variation and admixture of red-eared
sliders (Trachemys scripta elegans) in the USA. — Molecular
Phylogenetics and Evolution 145: 106722; DOI:

).

Park, J., S,-J. CHeoN, J.-H. CHol, S.-M. Park, H.-C. SunG & D-H. Lee
(2023a): Complete mitochondrial genome of the razor-ba-
cked musk turtle (Sternotherus carinatus, Testudines: Emy-
didae) in Korea. — Mitochondrial DNA B Resources 8(12):
1396-1400; DOI:

(
).

Park, J., S.-M. Park, J.-H. CHol, H.-C. SunG &D.-H. Lee (2023b):
Complete mitochondrial genome of the western painted
turtle (Chrysemys picta bellii, Testudines: Emydidae) in Ko-
rea. — Mitochondrial DNA B Resources 8(12): 1316-1319;
DOI:

(
).

Patoka, J., A. L. B. MaGALHAES, A. Kousa, Z. FauLkes, R, JerikHo & J. R. S.
VituLe (2018): Invasive aquatic pets: failed policies increase
risks of harmful invasions. - Biodiversity and Conservation
27(11): 3037-3046; DOI:

(
).

Pepbrono, M., L. L. SMiTH, J. CLoBerT, M. MassoT & F. SarRrAZIN (2004):
Wild-captive metapopulation viability analysis. - Bio-
logical Conservation 119(4): 463-473; DOI:

).
PratT, E. N., J. L. Lockwoobs, E. G. KinG & E. F. PiEnaAR (2023):
Identifying inconsistencies in exotic pet regulations that


https://www.chelonia-science.de/abstract/abstract-m/marchetti-2015-01.html
https://doi.org/10.3390/microorganisms11041063
https://doi.org/10.3390/microorganisms11041063
https://doi.org/10.1126/science.ade2833
https://doi.org/10.1093/jhered/esy031
https://chelonia-science.de/abstract/abstract-m/miller-2018-02.html
https://chelonia-science.de/abstract/abstract-m/miller-2018-02.html
https://doi.org/10.1038/s41558-023-01747-9
https://doi.org/10.1038/s41558-023-01747-9
https://doi.org/10.3389/fevo.2023.1277058
https://chelonia-science.de/abstract/abstract-m/mu-2023-01.html
https://chelonia-science.de/abstract/abstract-m/mu-2023-01.html
https://doi.org/10.1038/s41586-022-05606-z
https://chelonia-science.de/abstract/abstract-m/murali-2023-01.html
https://chelonia-science.de/abstract/abstract-m/murali-2023-01.html
https://doi.org/10.3391/bir.2022.11.1.29
https://doi.org/10.3391/bir.2022.11.1.29
https://chelonia-science.de/abstract/abstract-n/nekrasova-2022-01.html
https://chelonia-science.de/abstract/abstract-n/nekrasova-2022-01.html
https://doi.org/10.5358/hsj.42.27
https://chelonia-science.de/abstract/abstract-n/nishibori-2023-01.html
https://chelonia-science.de/abstract/abstract-n/nishibori-2023-01.html
https://doi.org/10.1111/1365-2435.14338
https://doi.org/10.1111/1365-2435.14338
https://chelonia-science.de/abstract/abstract-p/paget-2023-01.html
https://chelonia-science.de/abstract/abstract-p/paget-2023-01.html
https://doi.org/10.3389/fsci.2023.1170744
https://doi.org/10.1016/j.ympev.2019.106722
https://doi.org/10.1016/j.ympev.2019.106722
https://chelonia-science.de/abstract/abstract-p/parham-2020-01.html
https://chelonia-science.de/abstract/abstract-p/parham-2020-01.html
https://doi.org/10.1080%2F23802359.2023.2292744
https://chelonia-science.de/abstract/abstract-p/park-2023-01.html
https://chelonia-science.de/abstract/abstract-p/park-2023-01.html
https://doi.org/10.1080/23802359.2023.2288439
https://chelonia-science.de/abstract/abstract-p/park-2023-02.html
https://chelonia-science.de/abstract/abstract-p/park-2023-02.html
https://doi.org/10.1007/s10531-018-1581-3
https://chelonia-science.de/abstract/abstract-p/patoka-2018-01.html
https://chelonia-science.de/abstract/abstract-p/patoka-2018-01.html
https://doi.org/10.1016/j.biocon.2004.01.007
https://doi.org/10.1016/j.biocon.2004.01.007
https://chelonia-science.de/abstract/abstract-p/pedrono-2004-01.html
https://chelonia-science.de/abstract/abstract-p/pedrono-2004-01.html

22

perpetuate trade in risky species. - Conservation Biology:
e14189; DOI: .

RosanN, J., A. TRusiLLO-GoNzALEZ, D. GLeesoN, N. CutTer & E. M. Fur-
LAN (2023): Does mesocosm validation of environmental
DNA methods translate to natural environment monito-
ring applications? A case study detecting a high-profile
invader; the red eared slider turtle, Trachemys scripta ele-
gans, in Australia. - Conservation Genetics Resources 16:
63-71; DOI:

(
).

Romero D., J. C. BAez, F. FErRrIFYAREZ, J. J. BELLipo & R. ReaL (2014):
Modelling favourability for invasive species encroachment
to identify areas of native species vulnerability. — Scientific
World Journal 2014(1): 519710; DOI:

(
).

Santos, C. F. M. pos & M. M. Fiori (2020): Turtles, indians and
settlers: Podocnemis expansa exploitation and the
Portuguese settlement in eighteenth-century Amazo-
nia. - Topoi Revista de Histoéria 21(44): 350-373; DOI:

).

SHaN, K., Y. LiN, P-S. CHu, X. Yu & F. SonG (2023): Seasonal advan-
ce of intense tropical cyclones in a warming climate. — Na-
ture 623(7985): 83-89DOI:

SHOEMAKER, K. T., A. R. BreiscH, J. W. Javcox & J. P. Giss (2013):
Reexamining the Minimum Viable Population Concept
for Long-Lived Species. — Conservation and Biology 27(3):
542-551; DOI:

(
).

Sosa, C.C., C. Arenas & V. H. GArcia-MERcHAN (2023): Human
Population Density Influences Genetic Diversity of Two
Rattus Species Worldwide: A Macrogenetic Approach. -
Genes 14(7): 1442; DOI: .

StanDruss, B., G. Lipovsek, U. Fritz & M. Vamsercer (2016): Threat or
fiction: is the pond slider (Trachemys scripta) really invasive in
Central Europe? A case study from Slovenia. - Conservation
Genetics 17:557-563; DOI:

(
).

StoJanov, A., N. Tzankov & B. Naumov (2011): Die Amphibien und
Reptilien Bulgariens. - Edition Chimaira, Frankfurt am
Main; ISBN 978-3-89973-464-5.

StroNA, G. & C. J. A. BrapsHaw (2022): Coextinctions dominate
future vertebrate losses from climate and land use change.
—Sci. Adv.; 8: eabn4345; DOI:

Suzuki, D., T. Yage & T. Hikipa (2014): Hybridization between
Mauremys japonica and Mauremys reevesii Inferred by Nuc-
lear and Mitochondrial DNA Analyses. - Journal of Herpe-
tology 48(4): 445-454; DOI:

(
).

THompson, B. K., J. D. OLpen & S. J. Converse (2021): Mechanistic
invasive species management models and their applica-
tion in conservation. — Conservation Science and Practice
3(6): e533; DOI: .

Torres, F., E. J. Huang, J. L. RomAN-CARRION & G. S. BEver (2023):
New insights into the origin of the Galapagos tor-
toises with a tip-dated analysis of Testudinidae. -

Journal of Vertebrate Paleontology €2313615; DOI:

).

Tzankov, N., G. Popgeoraiey, Y. V. KorniLEv, N. NATCHEv, A. STOYANOV,
B. Naumov & I. IvancHev (2015): First survey on the invasive
Pond slider (Trachemys scripta) in Bulgaria: historic de-
velopment and current situation. — Hyla: Herpetological
bulletin1: 18-27.

WiLLoucHsy, J. R. & M. R. CHrisTE (2019): Long-term demographic
and genetic effects of releasing captive-born individuals
into the wild. — Conservation biology 33:377-388; DOI:

Xu, W., W. DaNG, J. GENG & H. L. Lu (2015): Thermal preference,
thermal resistance, and metabolic rate of juvenile Chinese
pond turtles Mauremys reevesii acclimated to different
temperatures. - Journal of Thermal Biology 53: 119-124;
DOI:

(
).

Yakin, B. Y., K. Cigek, Y. Bavrakcl, U. K. GUNAY, M. AFsAr, D. Avaz & C.
V.Tok (2024): On the occurrence of the Pond Slider Turtle
Trachemys scripta (THUNBERG in ScHOEPFF, 1792) from sou-
thwestern Tirkiye. — Journal of Wildlife and Biodiversity
8(1): 89-98; DOI:

(
).

ZHANG, Y., T. Song, Q. JIN, Y. Huang, X. Tang, X. SuN, F. Liu, Z. ZHANG
& W. Bao (2020): Status of an alien turtle in city park waters
and its potential threats to local biodiversity: the red-ea-
red slider in Beijing. - Urban Ecosystems 23: 147-157; DOI:


https://doi.org/10.1111/cobi.14189
https://doi.org/10.1007/s12686-023-01333-3
https://chelonia-science.de/abstract/abstract-r/rojahn-2023-01.html
https://chelonia-science.de/abstract/abstract-r/rojahn-2023-01.html
https://doi.org/10.1155/2014/519710
https://chelonia-science.de/abstract/abstract-r/romero-2014-01.html
https://chelonia-science.de/abstract/abstract-r/romero-2014-01.html
https://doi.org/10.1590/2237-101X02104404
https://chelonia-science.de/abstract/abstract-s/santos-2020-01.html
https://chelonia-science.de/abstract/abstract-s/santos-2020-01.html
https://doi.org/10.1038/s41586-023-06544-0
https://doi.org/10.1111/cobi.12028
https://chelonia-science.de/abstract/abstract-s/shoemaker-2013-01.html
https://chelonia-science.de/abstract/abstract-s/shoemaker-2013-01.html
https://doi.org/10.3390/genes14071442
https://doi.org/10.1007/s10592-015-0805-2
https://chelonia-science.de/abstract/abstracts-s/standfuss-2016-01.html
https://chelonia-science.de/abstract/abstracts-s/standfuss-2016-01.html
https://doi.org/10.1126%2Fsciadv.abn4345
https://doi.org/10.1670/11-320
https://chelonia-science.de/abstract/abstracts-s/suzuki-2014-01.html
https://chelonia-science.de/abstract/abstracts-s/suzuki-2014-01.html
https://doi.org/10.1111/csp2.533
https://doi.org/10.1080/02724634.2024.2313615
https://chelonia-science.de/abstract/abstract-t/torres-2023-01.html
https://chelonia-science.de/abstract/abstract-t/torres-2023-01.html
https://doi.org/10.1111/cobi.13217
https://doi.org/10.1016/j.jtherbio.2015.09.003
https://chelonia-science.de/abstract/abstract-x/xu-2015-01.html
https://chelonia-science.de/abstract/abstract-x/xu-2015-01.html
https://doi.org/10.5281/zenodo.7701166
https://chelonia-science.de/abstract/abstract-y/yakin-2024-01.html
https://chelonia-science.de/abstract/abstract-y/yakin-2024-01.html
https://doi.org/10.1007/s11252-019-00897-z
https://chelonia-science.de/abstract/abstract-z/zhang-2020-01.html
https://chelonia-science.de/abstract/abstract-z/zhang-2020-01.html
https://chelonia-science.de/
https://doi.org/10.1080/02724634.2024.2313615

