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Abstract 

Cuora amboinensis is a freshwater terrapin native to Singapore. Currently classified as 
vulnerable, its population is decreasing rapidly due to Singapore’s drastic aquatic and 
terrestrial environment modification for urbanisation. We aim to address the social issue 
of conservation and target the threats it faces. Along with the help of literature 
documenting the species, we corresponded with experienced personnel in the field to 
gain a deeper understanding of it. Field trips and surveys were conducted in areas where 
the species was most likely to be found, and main threats were pinpointed by a process 
of elimination. The introduction of non-native species and the destruction of habitats 
may have been critical factors in the population decline. This terrapin is generally 
unknown as a native species and the public do not value it as they are ignorant of its 
ecological role. Moreover, many are sceptical about the effectiveness of local 
freshwater conservations. The lack of awareness the public has for the terrapin resulted 
in its triviality, and our solutions aim to help by increasing awareness of native species 
and allowing people to experience a personal connection with the terrapin. 

      (186 words) 

Introduction 

Singapore’s biodiversity has suffered as a result of ecological change. Since 
colonization, Singapore has lost over 95% of her habitats (Tan et al., 2010; Brook et al., 
2003). Only a small area of primary forest has been left intact, with much of the Central 
Catchment Nature Reserve (CCNR) consisting of secondary forests, although lowland 
dipterocarp forest – said to be most suited in allowing biodiversity to flourish (Turner, 
1996) – does exist in the area (Tan et al., 2010). The aquatic environment has also been 
affected as streams and rivers have been modified (Wong, 2011; Yeo et al.,  2011) to 
make way for drainage infrastructure, and most freshwater environments present today 
are considered managed habitats (Tan et al., 2010). Furthermore, despite increasing 
environmental awareness among the public (Mohandas, 2007), public support with 
regards to biodiversity conservation seems to be lacking, which we postulate to be a 
result of natural heritage not being a part of Singapore’s national identity. 

The Cuora amboinensis, commonly termed as the Malayan Box Terrapin (MBT) 
(Baker, n.d.; CITES, 2000), is one such native species that is increasingly threatened. It 
is presently classified as a vulnerable species by International Union for the 
Conservation of Nature (IUCN) (Asian Turtle Trade Working Group, 2000), and the 
subspecies, Cuora amboinensis kamoroma, is likely the terrapin often spotted locally 
(Baker, n.d.; Kerlen, 2008). The decision to use the MBT as our subject of study 
stemmed from observations that many freshwater research projects were focused on 
fishes and we wanted to look at other aquatic organisms. Furthermore, out of the four 
native terrapins reported as native – the others being Heosemys spinosa, Notochelys 
platynota, Siebenrockiella crassicollis (National Parks Board, 2009) – the MBT was 
most suitable due to its distinctive features and the relative abundance of literature on 
the subject.  
Nevertheless, there have been relatively few studies pertaining to Singapore and that 
address the social issue of conservation. For this project, we attempted to pinpoint the 
local threats of the species, along with the opinion of the public regarding freshwater 
biodiversity conservation. We hope to extrapolate these results and find a suitable 
method to address the problem of conserving Singapore’s freshwater native species 
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despite space constraints and lack of public enthusiasm. This is of import not only 
because disappearance of such species deals a blow to the local ecological landscape, 
but also affects global biodiversity as extinction occurs when local populations have 
been eliminated (Brook et al., 2003). 

We define conservation as “the prevention of extinction” of a species, as described by 
Redford et al. (2011). With regards to conserving the MBT, we aimed at increasing and 
maintaining the population of the terrapin in the wild. In the following paragraphs, 
MBT refers to Cuora amboinensis kamoroma. 

 

Materials & Methods 

The CCNR was chosen as the main site of our studies as the MBT was reported to be 
most likely sighted there (Baker and Lim, 2008) and was likely to comprise the greatest 
number of suitable aquatic habitats. Initially, we had planned to look for signs of the 
terrapin, such as the eggs or offspring, and obtain samples of the soil and water. 
However, the latter was not possible under National Parks Board’s regulations. Within 
the area that we were allowed to investigate, we unfortunately did not manage to spot 
any of them. We had also tried to track the populations of prey and predator of the 
MBT. However, there was insufficient data on both their species and population. The 
records of local reptiles are insufficient to adequately track changes in even the MBT 
population (Corlett, 1992). Moreover, there is no data on present terrapin population in 
the wild. 

We conducted literature reviews and corresponded with several people in the field to 
learn about the MBT’s habitat and behaviour. We also surveyed a total of 100 people, 
most of which were conducted in the CCNR between July and October on weekend 
mornings, with a small proportion conducted on social networking sites. The survey 
data was then analyzed and possible solutions were proposed. 

 

Results and Discussion 

Despite being a highly adaptable species (Idraneil and Lim, 1999; Moll, 1997), the 
MBT is growing increasingly rare locally (Tan, personal communication). While it is 
possible that their small clutch size, combined with the low survival rate of juveniles 
goes some way in shrinking the already small local population (CITES, 2000), we 
believe the main causes for concern in Singapore are habitat loss and introduction of 
foreign species, which inhibits the ability of the MBT to sustain its population. From 
literature reviews, we have tried to provide a definitive description of the terrapin. 
Having done so, we will attempt to identify the main threats faced by local MBTs. 
Results from our survey will also be reviewed to recognize areas in which we can 
effectively go about conserving the MBT. 

The MBT has a distinct physical appearance in that it possesses a brightly coloured 
stripe that runs along both sides of its head (Baker and Lim, 2008), ranging from yellow 
(Lim and Idraneil, 1999) to green (Baker and Lim, 2008). The carapace of both males 
and females (Ives et al., 2008) can measure up to 25cm (Rogner, 1996; Tan et al., 2010) 
and is “smooth and highly domed” (Baker  Lim, 2008; Lim and Lim, 1992), with colour 
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varying between olive, brown and black (Idraneil and Lim, 1999; Baker and Lim, 
Its plastron is cream-coloured (Rummler and Fritz, 1991; Idraneil and Lim, 1999) and 
has a hinge that allows the terrapin to hide in its shell completely (Rogner, 1996; 
Idraneil and Lim, 1999; Monterey Bay Aquarium, 2011). 

With regards to its behaviour, the terrapin is nocturnal (CITES, 2000; Lim and Lim, 
1992) and largely aquatic (Tan, personal communication; Senneke and Tabaka, 2004); 
preferring to hide in water weeds (Lim and Idraneil, 1999) and leaf litter during the day 
(CITES, 2000). It can be found at elevations up to 1000m (Alcala et al., 2008) and in 
stagnant and free-flowing (Idraneil, 2010) environments such as ponds, streams (Baker 
and Lim, 2008) and marshland (Alcala, 1986; Alcala et al., 2008; Lim and Idraneil, 
1999). It has an omnivorous diet but prefers to ingest aquatic plants (Lim and Lim, 
1992; Bonin, Devaux and Dupré, 2006) and fungi (Idraneil, 2010). 

The MBT can live for between twenty-five to thirty years (CITES, 2000) and reaches 
sexual maturity between the fourth and fifth year of its life (CITES, 2000). During the 
nesting periods of January, February and April (Jenkins, 1995; Whitaker and Andrews, 
1997), it lays a few clutches of two to three eggs measuring up to 55mm by 34mm (Lim 
and Idraneil, 1999). The incubation period is likely to be between sixty days (Idraneil, 
2010) to seventy-seven days (CITES, 2000). Although the time period varies according 
to the environmental conditions (Johan, n.d.), the MBT’s hard-shelled eggs (Lim and 
Idraneil, 1999) are unlikely to be affected by the surrounding aquatic environment 
(Packard et al., 1982), and local monthly temperature is relatively constant (National 
Environment Agency, 2009) suggesting that this is not of great concern domestically. 

 In the past, Singapore’s habitats had to contend with deforestation and modification to 
make way for development, and ongoing urbanization of the island further threatens the 
MBT (Corlett, 1992). With population surpassing five million (Department of Statistics 
Singapore, 2011), both people and terrapin are competing for living space. Initiatives 
such as the Active Beautiful Clean (ABC) Water Master Plan and the 2012 Green Plan 
goes some way to promote the importance of nature to the public, the latter setting goals 
to update the country’s biodiversity records and to protect nature areas (Ministry of the 
Environment and Water Resources, 2006). While this may spur public support and 
interest, the influx of visitors may place undue stress on the residing wildlife; even 
construction in areas surrounding nature reserves can have a detrimental effect on the 
fauna. Although the MBT is able to survive in a wide variety of habitats and not just 
nature reserves alone, removing these green spaces is likely to further tax the species 
population. 

In addition, non-native species are frequently released into the wild, usually as a result 
of fang sheng, the belief that releasing live animals will confer good luck and karma, 
and is commonly viewed as a more humane method of getting rid of unwanted pets 
(Tan et al., 2010; Goh and O'Riordan, 2007). Despite the maximum $10,000 fine (Tan, 
2004) and the well-meaning intentions behind such an act, people persist in continuing 
to do so, even though they are aware of the origin of the species (Ng, 2009a) leading to 
these animals possibly adapting and encroaching on the habitats of native species by 
competing for food and shelter (Ng and Lim, 2010). 

Although there are several laws that protect species notably the Parks and Trees Act, 
under which all flora and fauna within nature reserves are protected, with offenders 
fined up to $50, 000 should they attempt to capture any animal or even have such tools 
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on hand (Lye, 2011; National Parks Board, 2006), it is possible that poaching occurs in 
Singapore. Despite the Endangered Species Act which makes it an offence to “trade in 
endangered animals, plants and their by-products” prior to the Agri-Food and 
Veterinary Authority’s permission (Lye, 2011), it was reported that in the MBT trade, 
30% of them end up being exported to Singapore (Schoppe, 2008). Furthermore, in the 
late 1990s, 10% of the imported MBTs were used domestically (Agri-Food & 
Veterinary Authority of Singapore, 1999).  

Hence, despite strict law enforcement to deter poaching locally, Singapore may be a key 
transit point in wildlife trade, both legal and illegal, as it is claimed to be before joining 
CITES in 1989 (McNeely and Wachtel, 1990). We, too, acknowledge that even with 
these rules implemented, it is difficult to track such activity. 

Given that currently none of the pet shops in Singapore holds the license to trade and 
sell MBT legally (Agri-Food & Veterinary Authority of Singapore, 2011), the 
introduction of non-native species into the ecosystem and the destruction of habitats are 
likely be the main threats faced by local MBTs. The practice of fang sheng has to be 
stopped and the government’s green initiatives revised to ensure coexistence between 
both terrapin and people.  

As these threats are social problems rather than biological, our survey serves to 
complement the findings above and shed light on how to solve them. Consisting of 13 
questions and requiring an average of 8 minutes, our respondents were selected 
randomly with no limitations placed on number per age group. 

 

Figure 1: Summary of the survey responses by location. The figure represents the 
number of interviewees found at each location. Data depended on the 
number of people present in the area between 7am and 10am. 

As a large proportion of the respondents in the CCNR were young adults (sixteen to 
forty-five year olds), we tried to survey more under-fifteens by conducting a number of 
surveys in National Junior College (NJC) and through social networking sites, notably 
Facebook. 
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Figure 2: Comparison of CCNR respondents and non-CCNR respondents with 
regard to awareness of MBT and willingness to participate in 
conservation programs. 

We had initially assumed that people we surveyed in CCNR were likely to be more 
exposed to nature and hence more willing to participate in conservation programs. 
However, with reference to Fig. 2a, we see that although more people expressed interest 
in participating, there were fewer people who have heard of the MBT, with the reverse 
occurring in respondents who were not surveyed in the CCNR, as seen in Fig. 2b.  In 
addition, it was a flaw on our part to assume that a higher exposure to nature would 
spark a greater willingness to participate in conservation programs. Therefore, the 
relationship between willingness to participate and exposure to nature is inconclusive. 

The MBT is generally unheard of, and out of the eleven individuals who have, only four 
are aware of its country of origin and conservation status. It was also discovered that 
many people do not know the difference between a terrapin, tortoise and turtle, and 
were confused between the conservation of freshwater resources and conservation of 
freshwater biodiversity. 

The public’s limited knowledge may result in the mindset that terrapins do not play an 
important role in our ecosystem when in fact, they do play a vital role in the food chain; 
terrapins’ eggs and hatchings serve as a source of food (Lim and Idraneil, 1999) while 
the consumption of worms and microorganisms (Nutaphand, 1979) curb the spread of 
waterborne diseases such as dracunculiasis (Wirth, 1998). However, this mindset can 
be explained by national identity – Singapore’s leaders chose to construct a pragmatic 
identity that emphasized development and economic growth (Chan and Evers, 1978). 
As a result, natural heritage has not been factored into the Singaporean consciousness. 
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Figure 3: Comparison of respondents by age group, with regards to willingness to 
participate in conservation programs. 

Figure 3 shows that respondents older than forty-five are less willing to participate in 
conservation programs, although it is recorded that they were more likely to have heard 
of the MBT. In comparison, the youngest respondents and thirty-one to forty-five year 
olds were more enthusiastic. Falling within these groups could be parents and their 
children – the latter generally has more time as they are preoccupied with only school 
and the former would have settled down, giving rise to a willingness to commit to 
conservation efforts. In contrast, the sixteen to thirty year olds are entering a new phase 
of life, which hampers their ability to commit to involvement. Therefore, conservation 
programs should be increasingly geared towards families to provide this group of 
willing individuals the opportunities to get involved. 

 

Figure 4: Summary of responses to above question, organised by answer and age 
group. 

Figure 4 illustrates that the appearance and abilities of the species is rarely taken into 
consideration, while a lack of information hampers public support considerably. 
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The lack of financial support was not seen as a main concern when it comes to the 
limitations of freshwater conservation. Rather, the public deems the lack of publicity 
and participation to hinder the effectiveness of freshwater conservation programs. It is 
heartening that the public realises their important role in society when it comes to 
conservation (Tan et al., 2010) – the government and researchers cannot work alone to 
ensure success of such efforts (Hankins, 2007). However, many also felt that since little 
has been done to conserve freshwater species, such programs are likely to be 
unsuccessful.  
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Age group Reasons for not participating 

Below 15 Too much effort 

16-30 No time 
Unconvinced of effectiveness 
Unwilling to donate [to the cause if need be] 

Above 30 No time 

Table 1: Summary of responses by people who were not interested in participating 
in freshwater conservation programs. 

Of those not interested in participating, “not enough time” was the most common 
response (see Table 1). We see it as a problem of the public not placing enough 
importance on the issue rather than being too busy. It is likely that they are unaware of 
the gravity of freshwater conservation, as we do not depend on nature directly for 
sustenance, and we have never experienced the effect of losing our natural heritage. We 
conclude that the public does not value it – they may have knowledge of the 
consequences, but being aware of conservation’s importance does not guarantee 
participation (Ajam et al., 2004).  

However, with value being highly subjective, there has to be a common denominator 
among Singaporeans that can rally public support. Hence, we hope to make the 
country’s natural heritage a part of the Singaporean identity. Although education is 
fundamental in promoting conservation values (Chua et al., 2008), the personal 
connection between species and public is what rouses support for the cause. 

Hence, we propose that firstly, the public be made aware of the MBT and in turn, native 
species. Museums are ideal when it comes to educating the public as they present 
interesting education experiences for all ages (Ng, 2009b). Similarly, event booths and 
mini exhibitions can pique public interest. 

Our solutions revolve around the idea of experience, either of spotting the terrapin 
itself, or giving the public a first-hand encounter with the problems faced during 
conservation. We would like to work with the Raffles Museum of Biodiversity and put 
forth a smart phone application that would contain information about Singapore’s native 
species, including the MBT, which would allow the public to learn and differentiate one 
species from another. Whenever a species is spotted, the user can upload a geo-tagged 
photo that allows for the location to be recorded.  

Another solution was to develop a Facebook or smart-phone game that would allow 
players to take care of a group of MBTs. Modelled after stimulation games like The 
Sims, the user would have total control over the terrapins’ activities; there could be in-
game events that stimulate real threats, and questions posed weekly that will hint at how 
to better take care of the MBT. Having the game on a social media platform will 
facilitate interaction between players, and it is hoped that such applications will be able 
to raise environmental consciousness and encourage the public to be personally 
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involved in conservation. A sense of urgency has to be induced among the public so that 
individuals would take responsibility in preserving their local wildlife (Hankins, 2007). 

The solutions proposed need to be further refined and planned, but we hope it has 
suggested ideas worth implementing. It is also important to note that our survey had a 
small sample size, and was biased because of the fact that we used Facebook, hence 
surveying people we already knew, and we did not take into consideration the number 
of people per age group. In retrospect, we should have surveyed people based on the 
proportion of which their age group makes up Singapore’s total population. Like 
previous researchers, we were limited by the lack of population estimates on the MBT, 
and we hope that future researchers will conduct a detailed survey to provide such 
numbers. 
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Appendices 
 
Hello, we’re a group of students from National Junior College and we are conducting a 
research project on conserving the Malayan Box terrapin. As part of our research, we 
would like to find out more about the public’s level of awareness on the Malayan Box 
terrapin. Thank you very much for your time and cooperation, and rest assured that all 
information will be kept strictly confidential. Please answer the following questions as 
honestly as possible. 

Freshwater conservation in the following questions refers to conservation of freshwater biodiversity 
and not freshwater supply. 
 
1. Have you heard about the Malayan Box terrapin? 

□ Yes       No 
 

2. Such terrapins are commonly sold in pet shops. Are you aware of the conservation status and 
country of origin of the terrapin? 
□ Yes    
□ Somewhat (please write down what you know): ______________________________ 
□ No 

 
3. In your opinion, what is/are the effective way(s) for fresh water conservation in Singapore? 

(Please tick wherever applicable) 
□ Financial support       Marking out specific areas in reservoirs to be protected 
□ Limit fishing and catching of freshwater species      
□ Outlawing the consumption of endangered freshwater species 
□ Others, please specify: _________________________________________________ 

____________________________________________________________________ 

 
4. Have you seen the terrapin in the wild before? 

□ Yes        No 
 

5. If yes, where? 
□ Singapore (if possible, please specify where): _______________________________________

□ Other (please specify): _________________________________________________________

 
6. What do you think is/are the limiting factor(s) with regards to the public support of 

conservation of such species? (Please tick wherever applicable) 
□ Failure to attract public interest due to lack of special features 

(e.g. “cute” appearance, unique abilities) 
□ Lack of publicity      
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Thank you! 

□ Lack of awareness about the threats that the species face 
□ Other (please specify): _________________________________________________________

 
7. What do you think is/are the limiting factor(s) in the effectiveness of freshwater conservation 

programs? (Please tick wherever applicable) 
□ Lack of financial support       Lack of participation from public   
□ Little publicity regarding events/programs      Lack of suitable places to conserve them  
□ Limited conservation efforts from the freshwater industries 
□ Other (please specify): _________________________________________________________

_____________________________________________________________________ 

 
8. What do you think is the importance of freshwater conservation? 

(You can state more than one reason) 
________________________________________________________________________________

 

9. Would you be willing to participate in freshwater conservation programs? 
□ Yes (go to Q10)        No (go to Q11) 

 
 

10.  If yes, in what way(s)? (Please tick wherever applicable) 
□ Donations to conservation efforts        Spreading the word about the programs/events 
□ Persuading others to not use/consume products made from endangered freshwater species 
□ Others, 

____________________________________________________________________________

 
11. If no, why so? (Please tick wherever applicable) 

□ Too much effort on my part       Not enough time to participate      
□ Unwilling to make monetary contributions      
□ Unconvinced of effectiveness of programs/events 
□ Others 

____________________________________________________________________________


