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INTRODUCTION

Camera trapping is not a new tool in wildlife
science. It was invented in the late 1890s, before
being first used in the field in 1913 (Sanderson
& Trolle, 2005). In recent decades, it has been
widely used throughout the world, with an
annual increment of 50%. The results of these
studies have been published in internationally
recognized journals (Rowcliffe & Carbone,
2008). Due to the increasing number of wildlife
studies, over 100 camera traps of various brands
and types are now available in the international
markets. In Malaysia, the use of camera traps
for surveying wildlife has increased drastically.
More recently, the camera traps have been used
for surveying and estimating tiger densities
(Kawanishi & Sunquist, 2004; Mohamad &
Darmaraj, 2009), examining activity patterns of
large mammals (Laidlaw & Shaharudin, 1999;
Wong et al., 2004; Mohd-Azlan & Sharma,
2006), general wildlife surveys (Laidlaw et al.,
2000; Numata et al., 2004; Mohd-Azlan, 2006;
Giman et al., 2007), cryptic animal surveys (Wells
et al., 2005; Mohd-Azlan & Sanderson, 2007),
and foraging ecology (Miura, 1997;
Matsubayashi et al., 2007). Thus, the main
objective of this paper is to discuss the use of
camera traps in Malaysian rainforest, promote
discussion among local researchers who are

currently engaged in this technique and to
provide recommendations to meet local needs.

Reasons for using camera traps

Despite the fact that tropical rainforests are
known for its high biodiversity and species
richness, the scarcity and/or the cryptic
behavior of some of the species have resulted
in scarcity of information about these species.
The tendency of many rainforest species to
avoid humans on existing tracks (where most
transect surveys are done) is well known
(Griffiths & Van Schaik, 1993; Duckworth et al.,
2005). These conventional methods include
surveys on the footprints, dung, calls, live-
trapping, den counts and direct observation
(Rabinowitz, 1993). All these surveys are
usually performed along transects and in the
past they were the preferred method by
government departments and scientists in
Malaysia. However, walking along transects to
observe terrestrial mammals in tropical
rainforests can be extremely challenging and
the different abilities of the observers to detect
and recognize the species may lead to a bias
during data collection. This increases the
likelihood of animals fleeing unobserved. In the
past, transect surveys have been the major
method used by government departments and
scientist to describe diversity and density of
mammals for various purposes, including
environmental impact assessment, as this is a
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cheap and fast way of obtaining information.
Presence-absence survey using transects lines
or logging tracks may not yield substantial
evidence of species diversity. Thus, if any
survey were to be conducted without
considering these factors a bias trend could be
expected in most wildlife surveys in Malaysia.

In dense tropical rainforest, camera traps are
useful to detect cryptic species, estimating
abundances using individual recognition and,
recently, without individual recognition. A good
image from the camera trap is undisputable, as
to the presence of a certain species, when
compared to interview or conventional survey
methods. The utilization of camera traps has
revealed the presence of secretive rainforest
dwelling species, which have been overlooked
by the application of the conventional applied
transect surveys (Karanth et al., 1999;
Gonzalez-Esteban, 2004; KFBG, 2002). The
Bornean bay cat, Catopuma badia was thought
to be extinct in Sarawak until the utilization of
camera trap provided much needed proof of its
presence (Mohd-Azlan & Sanderson 2007).
Difficult terrain and remoteness of survey area
especially in Borneo may also suggest the usage
of this technique. Changes in staff and park
rangers with different level of experience in
wildlife survey may also have an adverse effect
on the results, especially on wildlife monitoring.
Thus, the use of camera traps may reduce these
bias. Furthermore, camera-trapping is a non-
invasive method, which makes the trapping and
handling of rare and threatened species
unnecessary. Although cameras are usually set
up to study selected target species the large
amount of photos from other wildlife species
also provides insightful information (Kawanishi
& Sunquist, 2003; Mohd-Azlan & Davison, 2006
of the existing fauna).

The majority of density estimation using
camera traps has involved cat species, relying
on individual recognition from coat patterns
(Karanth & Nichols, 1998; Kawanishi &

Sunquist, 2004) and to a lesser extend
morphological features of tapirs (Trolle et al .,
2008). Since the use of mark-recapture
application in camera trappings studies, species
without individual recognition have been
under-represented in current camera trapping
investigation while the highest advance has
resulted in models of occupancy (MacKenzie
et al., 2002) and population size (Royle &
Nichols, 2003) that can estimate fundamental
detection probabilities using camera trapping
data (Rowcliffe et al., 2008). In addition to this,
the Royle-Nichols Model allows the definition
of abundance in species where individuals
cannot be identified (Royle & Nichols, 2003).
With appropriate sampling design and
randomization of camera placing, wildlife
density can now be estimated with confidence
even without the need for individual
recognition which allows this technique to be
used for a wider variety of species in Malaysian
rainforest (Rowcliffe et al., 2008).

DRAWBACKS

Despite these advantages of camera-trapping
in wildlife studies, researchers and
conservationists should be cautious in
interpreting results and identifying observed
species. Animals misidentified due to poor
picture quality or unfavourable angles of the
animals on the photographs resulted in some
hasty conclusions. The detectability of a
species can be influenced by various factors
such as abiotic, biological, or anthropogenic
which include weather, seasonality,
topography, biological rhythms, and sampling
methods (O’Connel et al., 2006). The failure to
photograph a certain species does not
necessarily mean that the animal is absent, but
the lack of evidence might suggest that the
animal is rare (Sanderson & Trolle, 2005).

In contrast to a dry temperate climate, where
the conventional camera-traps usually can be
used without major problems, the tropical
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rainforests with their high relative humidity are
a major challenge for these models. Excessive
moisture can cause the film to expand and
causing it to stick and unable to rewind. Battery
leakage due to humidity has always been fatal
to the infra red sensor circuits, which increases
the repair and maintenance cost. There have
been many modifications tested to reduce
damage to the film, such as inserting silica gels
and regular attendance to reload films. Many
field biologists using this technique have
confronted numerous challenges and
frustrating experiences where their cameras
were smashed by elephants or stolen. Armoring
the camera-traps to prevent elephant damages
as suggested by Grassman et al. (2005), could
be used in areas accessed by vehicle but may
not be practical in areas such as Taman Negara
where great area can only be covered by foot
as these protective mechanisms are heavy.
There have been several instances where
cameras have been smashed, showing signs of
sabotage by poachers within protected areas
(Mohd-Azlan & Lading, 2006). Cameras
equipped with high ASA rolls and set not to
emit flash during the day might reduce detection
by poachers in day time. Even the expensive
ASA 800 and 1600 film produces heavy grains
with only reasonable print quality in the tropical
rainforest. Trees where cameras will be mounted
needs to be carefully selected, as trees used by
pigs or tapirs to scratch may disrupt the camera
setting. There are also several instances where
spiders, termites and ants have built webs or
nests in front of the infra red sensor cavity,
which have reduced the sensor’s functionality
and resulted in gaps in data collection.

Most field research is bound to tight budgets
and resources. Imported camera traps are
expensive and often used for mega projects
involving a flagship or charismatic animal, as
these projects have more potential to generate
funds. Maintaining a camera in the field for a
long period also involves substantial cost.
Even though Carbone et al. (2001) suggested a

minimum of 1000 trap-nights is required to
record cryptic animals, a substantially higher
number of trap nights is needed to obtain a
comprehensive species list (Giman et al. , 2007).
Silveira et al. (2003) suggested from his studies
in southern America that camera traps could be
useful for rapid monitoring surveys as the
species richness curve reached a plateau on
the 32nd day by using 29 cameras. This is not
plausible for Malaysian scenario. Silveira et al.
(2003) conducted their study on a flat grassland
habitat, whilst Mohd-Azlan (2006) needed 16
months with approximately 4600 effective trap
nights to reach a plateau in the species
accumulation graph in a secondary forest in
Peninsular Malaysia. Not all species can be
detected in a short time frame but this cannot
be guaranteed even in a long-term study, thus
a plateau may not necessarily means that all
the cryptic species have been detected. Camera
spacing and survey area have little influence
on the total species detected. Survey effort is
the main factor determining the number of
recorded species (Tobler et al., 2008). Thus, a
very large number of cameras will be needed to
increase the detection probability and effective
trap night for rapid surveys.

Camera trapping exercises are currently being
conducted throughout the country without a
centralised database system. Camera trapping
projects in Malaysia almost always involve
collaboration with international agencies such
as Conservation International, Cat Action
Treasury, Global Canopy Programme,
WildCRU, University of Oxford, Smithsonian
Institute, Tokyo University of Agriculture,
University of Florida, University of Michigan,
Wildlife Conservation Society and World Wide
Fund for Nature. These organizations
collaborate with local government agencies and
most federally funded public universities in
Malaysia. Local timber companies and private
natural resource managers are also
collaborating with international agencies
conducting camera trapping censuses in
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Malaysia for various objectives including
timber certification and to promote eco-tourism.
In view of this, there is an urgent need to
administer and monitor these activities in
Malaysia to promote research priority areas and
for related government agencies to gain access
to data which could be used for regional
conservation planning.

RECOMMENDATIONS

A standard protocol or operating procedure for
general wildlife census needs to be established
at the national level, which is suited to local
needs and the environmental setting. Minimum
efforts and design need to be determined based
on habitats in Malaysia, as various habitats
have different expected diversity and
vegetation complexity.

Collated data from camera traps requires
standardization (Kawanishi, 2002) and needs
to be maintained by a central database system
where research and data from camera trapping
are co-coordinated, managed and enhanced by
appropriate government authority. Even though
this recommendation seems rather ambitious it
is relatively easy to achieve. Currently research
permit is required to conduct field research in
Malaysia according to three different Acts,
Enactments, and Ordinance representing
Peninsular Malaysia, Sarawak and Sabah
respectively. It is also important to highlight
the poor coordination and lack of requirement
of local authorities within states in Malaysia
for researchers to submit complete report at the
end of the study. Reporting procedures
throughout Malaysia need to be standardized
where researchers are required to submit basic
presence data. Once this is mandatory then a
central agency should be fed with survey
databases from all the States. Such reporting
procedures have been practiced in many
countries including Australia. This information
can later be used to understand the complexity
of rare species (Mackenzie et al., 2005), as

camera trapping on focal species frequently
results in auxiliary data. However, where co-
authorship and local partnerships exist,
information extracted from this source need to
be approved by the researchers, appropriately
credited, as this has implications for funding
agencies.

There is an urgent need for the relevant
government department to provide special
attention to camera trapping surveys by
encouraging such activities and highlight areas
that require census and establish priority lists,
rather than depend on international proposals
to work on specific charismatic species. The
establishment of a local manufacturer who could
provide services to meet local conditions and
reduce freight, insurance and sometimes
overseas GST cost is needed. Related
government agency should lead this program
under the Small Medium Entrepreneur Scheme
where the government provides technical and
financial support to local entrepreneur. The
related government departments should invest
in camera traps and running this exercise.

Higher Learning Institutions should also take
the lead role in establishment of a formal local
support group where regular conference and
workshop are held to support local camera
trapping census. This experience can be shared
among local and international scientists for the
advancement of research in tropical rainforests.

In conclusion, camera trapping seems like a
promising tool to study wildlife in tropical
rainforest even though much work is needed
to understand the structural complexity of the
tropical rainforest and hence the complexity in
running the statistical analysis of data obtained.
Results from camera trapping must be carefully
interpreted to avoid unprecedented decision
on natural resource management. It is suggested
that with a clear aim and objectives, camera
trapping is encouraged to complement
conventional wildlife survey methods (e.g.
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distance sampling). In addition, young local
researchers need to be exposed to the classical
methods and techniques to avoid being
completely dependant on camera traps. It is of
paramount that the Federal and Sate
government take a lead role in promoting camera
trapping and maintaining a comprehensive
database system.
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