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CONSERVATION AND NATURAL HISTORY
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Native flora and fauna are facing diverse and intense
threats, including the rising impact of invasive species
(Marchetti and Engstrom 2016). Many nations through-
out the world are losing their natural and endemic biodi-
versity due to multiple invasive species (Lowe et al. 2004).
The IUCN identifies an Invasive Alien Species (IAS) as a
non-native species that becomes established in natural or
semi-natural ecosystems or habitats and threatens native
biological diversity (Lowe et al. 2004). IAS remained a
neglected subject until 1982, when the General Assembly of
the Scientific Committee on Problems of the Environment
(SCOPE) addressed the ecology of biological invasions
(Drake et al. 1989). In India, this issue was discussed and
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Fig. 1. A female Red-eared Slider (77achemys scripta elegans) at
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addressed properly for the first time as a national concern in
1989 (Ramkrishnan 1991). In 2017, the Zoological Survey
of India compiled a list of 157 invasive species in India, of
which 24 were either terrestrial or freshwater vertebrates (ZSI/
BSI2017). Of those 24, 19 were fishes, one was reptilian, two
were birds, and two were mammals. Unfortunately, that list
did not lead to formulating any applicable national legisla-
tion. Consequently, India continues to be a thriving import
market for many exotic plants and animals, including the
Red-eared Slider, Trachemys scripta elegans (Fig. 1).

The Red-Eared Slider, one of three currently recog-
nized subspecies of the Pond Slider, is a medium-sized (cara-
pace length to 30 cm) semi-aquatic turtle with a consider-
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able presence in the Indian pet market. The native habitat
of T. scripta elegans is the greater Mississippi River Valley
of North America (Ernst and Lovich 2009; Powell et al.
2016). Many USA-based breeding farms export millions of
individuals annually for the pet trade, food, or religious pur-
poses (Telecky 2001). Turtle farms in many Asian countries,
including Thailand, Malaysia, and China, also contribute to
the problem (Ramsay et al. 2007; Shi et al. 2008).

Red-eared Sliders are omnivorous, exhibiting an ontoge-
netic shift from a mostly carnivorous diet in smaller individu-
als to one that is primarily herbivorous in larger turtles (Ernst
and Lovich 2009). Juveniles benefit from a protein-rich diet
that facilitates growth (Bouchard and Bjorndal 2006). Also,
although the largest turtles tend to herbivory, reproductive
females exhibit a shift to more animal food, which appears to
promote egg production (Works and Olson 2018).

Red-eared Sliders are the most widely distributed turtles
in the world (Lever 2003; Ramsay et al. 2007; Kraus 2009),
largely attributable to the live animal trade (Ng et al. 2005;
Ramsay et al. 2007; Singh 2015). Naturalized populations
have been recorded from at least 73 countries and overseas
territories in Europe, Africa, Asia, Australia, North, Central,
and South America, and Oceania (Lever 2003; Chen 2006;
Scalera 2006; Pupins 2007; Ramsay et al. 2007; Kraus 2009;
Kikillus et al. 2010; van Dijk et al. 2011; Ficetola et al. 2012;
Uetz et al. 2020), one of the fundamental reasons why the
IUCN has identified and listed this species as one of world’s
top 100 worst invasive animals (Lowe et al. 2004). Numerous
studies have reported that the invasive Red-eared Sliders
breed successfully in their new habitats (e.g., Arvy and Servan
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1998; Cadi and Joly 2004; Shi et al. 2004, 2008; Kikillus et
al. 2010; Pérez-Santigosa et al. 2011; Ficetola et al. 2012).

Many household aquarists and private hobbyists in India
keep Red-eared Sliders. Private dealers and some zoos also
have been maintaining breeding populations for sale and
exhibition purposes, and large numbers of these turtles are
imported or smuggled into India every year (Mukherjee
2013). The presence of the species in India was first noted
by Pupins (2007), who provided no additional details. Red-
eared Sliders are now well established in many Indian states,
including Maharashtra (Goenka 2013; Kunju 2014; Telang
2016; Chatterjee 2018), Karnataka (Chetan 2013), Gujarat
(Munjpara 2014; Vyas 2015, 2019; Patel and Vyas 2019),
Telangana (Reddy 2016), Chandigarh, (Singh 2015), West
Bengal (Bandyopadhyay 2015; Choudhuri et al. 2018), Goa
(Jadav et al. 2018a), and Rajasthan (Vyas 2019).

Relatively few studies have addressed the effects of this
invasive species on native turtles (but see Cadi and Joly 2003,
2004; Pupins 2007; Polo-Cavia et al. 2008; Martins et al.
2014; Moradi and Rastegar-Pouyani 2015; Pearson et al.
2015). The potential impact of an exotic invasive turtle on the
endemic Indian fauna, especially the native turtles, is unknown
and needs to be studied (Choudhuri et al. 2018; Patel and Vyas
2019; Vyas 2019). Herein I present the results of an investiga-
tion with the intent to better understand interactions between
Red-eared Sliders and native turtles in captivity.

Methods

I conducted a one-year study of captive turtles from January
to December 2015 at the Sayaji Baug Zoo, Vadodara,
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Fig. 2. A female Indian Roofed Turtle (Pangshura tecta) at the Sayaji Baug Zoo, Vadodara, Gujarat, India.
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Gujarat, India, where 16 Red-eared Sliders of various ages
and sizes were housed with a breeding population (9M:6F)
of Indian Roofed Turtles, Pangshura tecta (Fig. 2) and two
juvenile Indian Flap-shelled Turtles, Lissemys punctara (Fig.
3). The rectangular enclosure measured 4 x 5 m and was fur-
nished with stones and plants to resemble natural habitat.
The top was screened with wire mesh for protection against
predators. An irregularly shaped water tank (3 x 2 m and a

deworming at the Sayaji Baug Zoo, Vadodara, Gujarat, India.

Fig. 3. An adult male Indian Flap-shelled Turtle (Lissernys punctata) (left) and a juvenile Indian Roofed Turtle (Pangshura tecta) (right) feeding on plant
leaves (Coriandrum sativum) at the Sayaji Baug Zoo, Vadodara, Gujarat, India.

Fig. 4. All of the Red-eared Sliders ( 77achemys scripta elegans) and Indian Roofed Turtles (Pangshura tecta) held temporarily in a bathtub for inspection and
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depth of 0.5 m) had a gentle slope on one side. The soil inside
the enclosure was mixed with equal amounts of sand to pre-
vent it from becoming too compacted. Turtles were fed once
daily with eight species of plants (see Vyas 1997) mixed with
some chopped fish and meat. The water inside the pool was
cleaned every 15-20 days at which time the health of each
turtle was checked (Fig. 4); all turtles were dewormed every
three months.
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Fig. 5. Adult female Red-eared Sliders (7rachemys scripta elegans) capturing hatchling Indian Roofed Turtles (Pangshura tecta) at the Sayaji Baug Zoo,

Vadodara, Gujarat, India.

Observations

During January, interactions between turtles were limited
to low levels of aggression during feeding time and turtles
basked in close proximity to one another. In February, we
found a pair of Indian Roofed Turtles dead in the water with
bite marks and injures on their tails and limbs. Unable to
determine the actual cause of death, we presumed that the
pair probably died as the result of an intra-specific fight.

During the first week of March, two female Indian Roofed
Turtles engaged in nesting activities. Although they were
observed digging nest-pits, we were unable find any actual nests.
Toward the end of the month, we noted the loss of two pairs
of Indian Roofed Turtles but were unable to find any remains
except the carapace of a male in the pool. We enhanced our
vigilance, and, on 4 May, we observed a few hatchling Indian
Roofed Turtles swimming in the pool. They probably had

hatched the previous evening. On 5 May, we noticed an adult
female Red-eared Slider chasing one of the hatchlings. She soon
caught it (Fig. 5) and consumed it in a few minutes. During
the next half hour, we noticed large female sliders pursuing and
catching each of the seven hatchlings.

At noon on a day during the second week of May, we
observed four new hatchling Indian Roofed Turtles in the
pool. The hatchlings probably were less than a day old. One
by one, all hatchlings were caught and consumed by large
female sliders (Fig. 6).

By the end of September, we had lost another male
Indian Roofed Turtle along with both juvenile Flap-shelled
Turtles. Remains were limited to a few skeletal elements and
shell fragments at the bottom of the pool.

At the end of the year, we had lost one male Red-eared
Slider, both juvenile Flap-shelled Turtles, and the majority of

Vadodara, Gujarat, India.

Fig. 6. Hatchling Indian Roofed Turtles (Pangshura tecta) in the grip of female Red-eared Sliders (7rachemys scripta elegans) at the Sayaji Baug Zoo,




VYAS

the breeding population of Indian Roofed Turtles, of which
only four males and a single female survived.

Discussion

This study clearly demonstrates that housing native Indian
turtles and an invasive species together is unsustainable. Red-
eared Sliders are aggressive and known to prey on fishes (Ma
and Shi 2017) as well as frogs and possibly turtles (Polo-Cavia
et al. 2010). In its native range, Ligon (2007) documented
a Red-eared Slider killing a Red-winged Blackbird (Agelaius
phoeniceus). The first record of predation on a native Indian
turtle (L. punctata) was recorded in the Temple Tank of
Malleswaram, Bangalore (Chetan 2013).

Albeit in captivity, the events documented herein clearly
demonstrate that invasive Red-eared Sliders prey on native spe-
cies of turtles. This is in addition to the negative impact that
has been described in other non-native populations. These
include competition with native turtles for resources such as
food, shared habitat, and basking sites (Cadi and Joly 2003;
Kaltenegger 2006; Polo-Cavia et al. 2010). Another threat
posed by Red-eared Sliders is the transmission of diseases and
pathogens to native turtle populations (Shen et al. 2011; Meyer
et al. 2015; Heritier et al. 2017; Demkowska-Kutrzepa et al.
2018). Included among those pathogens is Salmonella, which
can infect humans (Mermin et al. 2004; Shen et al. 2011; Di
Chiacchio et al. 2014) and captive animals (Gopee et al. 2000).

Particularly vulnerable to the threats posed by invasive
Red-cared Sliders are the native turtles known to be sympat-
ric in the freshwater ecosystems of at least nine Indian states.
These include Indian Flap-shelled Turtles (Lissermnys puncrata
andersoni) in West Bengal (Chaudhuri et al. 2018); Indian
Black Turtles (Melanochelys trijuga) and Indian Flap-shelled
Turtles in Goa (Jadhav et al. 2018b) and Ganges Soft-shelled
Turtles (Nilssonia gangetica), Indian Flap-shelled Turtles,
and Indian Roofed Turtles in Gujarat (Vyas 2019). All of
these native species are protected under the Indian Wildlife
Protection Act, 1972 as Schedule I animals. The increased
presence of invasive species in India must be identified clearly
as a threat to natural ecosystems and relevant legislation and
regulations should be implemented and enforced before the
loss of endemic biodiversity becomes a historical fact.
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