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ABSTRACT. Live trapping is used extensively for small mammal studies in both temperate and tropical ecosystems. The effectiveness of such studies is dependent on several factors. This paper attempts to investigate how one of these factors, namely the trapping intensity, affects the assessment of species richness and abundance of small mammals in rainforest ecosystems in southwest
Sri Lanka. Eight-day live trapping surveys were conducted in seven selected forests yielding a total of 5600 trap days with a total of
186 individuals belonging to nine species being captured. It was evident that, using 100 traps with a trap density of 140 traps per
ha, over 90% of the species recorded from each of the seven forests were captured within the initial four days of live trapping after
which the rate of capture of new species sharply declined. The results also show that the more common species were captured
sooner than the more rare ones. Considering these trends, a four-day trapping protocol could be recommended to broadly compare
small mammal communities between forests or habitat types. The number of individuals captured, on the other hand, probably
attracted by the bait, increased as trapping progressed ; this very likely leads to overestimation of species abundance. Since such
projects in developing countries are subject to budgetary constraints, costs incurred are also addressed.
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INTRODUCTION
Live trapping is the most widely used method
employed to investigate the diversity and distribution of
small mammals in both tropical and temperate environments. The effectiveness of a live trapping protocol is,
however, dependent on several factors such as the number
and density of traps, type of bait, trap spacing and the
duration of the trapping protocol (e.g. FRANCI et al., 2002;
O’BRIEN et al., 2006; CONARD et al., 2008). These factors
especially apply to tropical rainforests, which harbour
low densities of most species (SHANKER, 2000; WIJESINGHE & BROOKE, 2004). In attempting to obtain reliable
data on species richness and abundance in such habitats,
one may be led to believe that sampling must cover ever
larger areas and/or be extended over a long duration.
These ecosystems are found mostly in developing countries where projects of this nature are often subject to
budgetary constraints thus prompting the use of short
trapping protocols. Apart from budgetary restrictions,
lengthy live trapping protocols may prove to be cumbersome given the thick vegetation, difficult terrain and
extremely wet conditions that characterize these forests.
Thus there is a need to recommend a suitable trapping
protocol – one that optimizes capture probabilities whilst
minimizing costs in terms of time and money.
Previous studies using live trapping protocols have
used four-day (REXTAD & DEBEVEC, 1999; JENKINS et al.,
2005; EDALGO & ANDERSON, 2007), five-day (SHANKER,
2000; FRANCI et al., 2002; SOLARI et al., 2002), six-day
(O’BRIEN et al., 2006), and seven-day (YÁÑEZ et al.,
1999) regimes to survey small mammals. Using diverse
trapping intensities not only limits data comparison
between studies but also raises concerns about their ade-

quacy and accuracy. This paper attempts to examine the
influence of trapping intensity in terms of duration, on the
assessment of species richness and abundance of small
mammals in rainforest ecosystems in southwest Sri
Lanka.

MATERIALS AND METHODS
A survey of small mammals was conducted in seven
scattered rainforests in Sri Lanka during April 2007 and
February 2008. The selected forests were Masimbula,
Walankanda, Sinharaja, Yagirala, Kalubowitiyana, Dellawa and Delgoda forests in the three districts of Kalutara,
Matara and Ratnapura, in the southwest, wet zone of Sri
Lanka. In each of these forests, two trapping grids were
marked each consisting of 50 Sherman’s live traps that
were laid at 10m intervals. A trap spacing of 10m has
been consistently selected as the ideal density for Sri
Lanka’s rainforests (e.g. WIJESINGHE & BROOKE, 2005;
KOTAGAMA et al., 1986). Trapping did not commence on
days of heavy rainfall.
The traps were baited with partially roasted coconut
kernel. Coconut was found to be the ideal bait for trapping small mammals in wet forests (WIJESINGHE, 2001).
Traps were checked each morning and the bait was
renewed. Trapping was conducted for eight consecutive
nights yielding a total of 800 trap days per forest, totalling
5600 trap days for the seven forests. On each of the days
over which trapping was conducted, the captured individuals were identified and their capture/recapture status was
recorded. Each of the captured individuals was furclipped to enable the identification of the recaptured individuals.
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on which a particular species was captured for the first
time during the eight day trapping protocols in the seven
forests is also provided in Table 1. These results show that
the rate of species accumulation steadily increased until
the fourth day of trapping after which the rate of capture
of additional species sharply declined. In fact it is apparent that over 90% of the species recorded during the eight
days in a particular forest were captured by day four
(Table 1). On the other hand, the number of new individuals captured continued to increase as trapping progressed.
In fact the Trend Analyses conducted using the Minitab
Statistical software, with the cumulative number of species/individuals captured on each day; indicate that an
asymptote is reached at four days for species richness
whilst abundance reaches a plateau at 28 days.

The small mammal survey in the seven rainforests
resulted in the capture of 186 individuals belonging to
nine species of rodents and shrews. The captured species
were the rats Rattus rattus and Srilankamys ohiensis,
mice Mus mayori and M. booduga, a tree mouse Vandeleuria oleraceae, the squirrels Funambulus layardi, F.
sublineatus and F. palmarum, and the shrew Crocidura
miya. The mean cumulative numbers of species and new
individuals captured in the seven forests during each of
the eight days of sampling are shown in Figure 1 (a) and
(b). Table 1 shows the total species richness and abundance of small mammals captured in each of the individual forests during an eight-day sampling regime. The day

TABLE 1
The initial day of capture of the different species of small mammals recorded during eight-day sampling
sessions (with 100 traps at 10m spacing) in seven rainforests in southwest Sri Lanka.
Forest

Sampling day
1

2

3

4

5

6

7

8

SO

Total
Species
richness

Total
Abundance

Masimbula

RR

2

32

Walankanda

RR

MM

2

16

Sinharaja

MM
RR

FL

4

28

Yagirala

MM
RR

5

27

FP

VO

Kalubowitiyana

RR

MM

Dellawa

MM

RR

Delgoda

MM
RR

FP

MB
CM

4

32

2

31

2

20

RR – Rattus rattus, SO – Srilankamys ohiensis, MM – Mus mayori, FS – Funambulus sublineatus, FL – Funambulus
layardi, FP – Funambulus palmarum, VO – Vandeleuria oleraceae, MB-– Mus booduga, CM – Crocidura miya

Fig. 1. – Accumulation curves of (a) species richness and (b) abundance of small mammals on each of the eight days of the live
trapping. The values shown are means (+ standard errors) for seven rainforests.
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To investigate whether the abundance of a particular
species within a forest influenced its initial day of capture
during a given trapping session, the Spearman Rank Correlation test was applied using the abundance of a species
in a given forest and the first day on which this species
was encountered in the forest. Interestingly, there was a
significant negative correlation (r=-0.55; P<0.02)
between the capture day and abundance indicating that
species having a higher abundance are captured sooner
(Fig. 2).

Fig. 2. – Relationship between abundance on the first day of
capture of small mammals in the seven rainforests. Each
value represents the abundance of a species in relation to the
day of capture in the forest concerned.

DISCUSSION
The main objective of this study was to examine to
what extent prolonged trapping protocols in tropical rainforests increase efficiency in terms of the capture of species and individuals so that a suitable time frame could be
recommended for small mammal studies in these ecosystems. In the present study where 100 traps at 10m spacing
(trap density of 140 traps per ha) were used, it was evident that a large fraction of the diversity of small mammals in the seven forests surveyed was captured within
the initial four days of trapping. In fact trapping beyond
this period in the seven forests only resulted in the capture
of one additional species each in two of the seven forests.
In a previous study conducted in 1999-2000 in the same
locations within two of the forests Sinharaja and Yagirala,
one more species was recorded in Sinharaja while two
species less were recorded in Yagirala (WIJESINGHE,
2001). In the present study, commencing trapping on days
of heavy rainfall was avoided since capture rates of animals on such days are less due to lower mobility (WIJESINGHE, 2001). Varying densities of animals present
throughout the year would no doubt affect the capture
rates, but no other factors have been noted to affect
changes in capture rates.
Small mammal communities may vary greatly between
rainforests due to size and shape of forests (RICHARDS,
1969; RENATA, 2004), nature of the surrounding matrix
(RENATA, 2004) and the degree of isolation (KOZAKIEWICZ
& JURASINSKA, 1989). Even within a particular forest, due
to habitat heterogeneity, species are not evenly distributed. Hence, the small mammal communities in one area
may be quite different to those of another area within the

same forest (ALDER, 1994). This is especially so in the
case of Sri Lanka’s rainforests, which are heterogeneous
ecosystems (GUNATILLEKE & GUNATILLEKE, 1981). Consequently, in the absence of results from previous surveys, it is not possible to make predictions about the
expected diversity of small mammals in particular rainforests.
The present study most importantly revealed that the
capture probability of a species was greatly influenced by
its abundance at a particular site. It was evident that species with higher abundance were captured earlier. It
should also be recognized, however, that rare species may
not be captured during short trapping protocols. It is noteworthy that extended trapping protocols with a pre-baiting period do not necessarily increase the likelihood of
capturing “trap shy” species (see EDALGO & ANDERSON,
2007). From the point of view of conservation, if a species that has been known to exist in a habitat is not captured during a survey, it could be taken as an indication of
rarity or low population density. Such a species could
then be the target of further investigations.
The results of the present survey show that the intensity
of trapping affects the effectiveness of the protocol for
recording species richness. In using a four-day trapping
regime (using 100 traps and a trap density of 140 traps per
ha) a researcher could record the predominant small
mammal community in a given rainforest, which is adequate to broadly compare diversity between different forests or habitats. Such a four-day trapping protocol may
also be used to compare the relative abundance of species
between forest patches. On the other hand, if one’s objective is to make an inventory of the small mammals of a
selected forest, more effort would be required in terms of
trapping intensity and the number of traps.
With regard to abundance, it was apparent that each
additional day of trapping resulted in the capture of new
individuals, a plateau being reached only after 28 days.
SHANKER (2000) has also demonstrated that estimates of
density increase with trapping intensity. It has been
shown that food enrichment in a given habitat usually
results in an increase in the estimates of densities of animals at a particular site (e.g. KOEKEMOER & VAN AARDE,
2000). RATNAWEERA & WIJESINGHE (2007) investigating
such effects in the Kanneliya rainforest in Sri Lanka have
in fact reported up to five fold increases in the estimation
of densities of small mammals after 14 days of food addition. Such a phenomenon might also occur, to a certain
extent, when the bait provided attracts animals. This evidence suggests that prolonged trapping may lead to overestimation of the actual population sizes of species due to
immigration of individuals from the surrounding areas.
MARES & ERNEST (1995), probably for this reason,
reported that lengthy trapping durations often lead to less
accurate data in terms of individuals in well-defined
areas. While it may be difficult to determine an exact
trapping intensity that would yield accurate population
estimates of individual species, the results of the present
survey supported by findings of other studies clearly suggest that it would be preferable to avoid unduly long trapping protocols.
Lengthy trapping protocols also entail numerous other
disadvantages. Extended trapping protocols may result in
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trap mortality of the recaptured individuals (SHANKER,
2000). Furthermore, curtailing costs by reducing the duration of trapping protocols is of primary importance particularly in developing countries where biodiversity surveys
are often subject to budgetary constraints. The costs
incurred in terms of labour increase with each additional
sampling day. Therefore curtailing costs without unduly
affecting the objective of the protocol would be desirable.
Conducting live-trapping in rainforests is also tedious due
to the excessively wet conditions, presence of hoards of
leaches and the lack of accommodation facilities at most
sites. Additionally, lengthy field sessions increase the
probability of trap theft.

CONCLUSIONS
Considering the drawbacks in extending trapping protocols in developing countries, a four-day regime using
around 100 traps at 10m spacing would be useful to
assess the predominant small mammal community in a
rainforest and to broadly compare the diversity of small
mammals between different forest patches. A detailed
inventory of species within a forest may require longer
trapping protocols. In the case of abundance, unduly
lengthy trapping protocols result in less accurate estimates of populations in defined areas.

ACKNOWLEDGEMENTS
I am very grateful to the National Science Foundation for
granting financial assistance (2004/Zoo/b2) for this project. I am
also thankful to the Forest Department and the Department of
Wildlife Conservation for granting me permission to work in the
selected forests.

REFERENCES
ALDER GH (1994). Tropical forest fragmentation and isolation
promote asynchrony of a frugivorous rodent. Journal of Animal Ecology, 63:903-911.
CONARD JM, BAUMGARDT JA, GIPSON PS & ALTHOFF DP
(2008). The influence of trap density and sampling duration
on the detection of small mammal species richness. Acta
Theriologica, 53:143-156.
EDALGO JA & ANDERSON JT (2007). Effects of prebaiting on
small mammal trapping success in a morrow's honeysuckledominated area, The Journal of Wildlife Management,
71:246-250.
FRANCI KE, FORD WM & CASTLEBERRY SB (2002). Relative
efficiency of three small mammal traps in Central Appalachian wetlands. Georgia Journal of Science, 60:192-198.
GUNATILLEKE CVS & GUNATILLEKE IUAN (1981). The floristic
composition of Sinharaja – a rainforest in Sri Lanka with
special reference to endemics and dipterocarps. The Malaysian Forester, 44:386-396.

215

JENKINS KI, ROBERTS SI & SEAMAN DE (2005). Monitoring
small mammal populations in coniferous forest ecosystems
of Olympic National Park. Forest Rangeland Ecosystem Science Center, Port Angeles.
KOEKEMOER AC & VAN AARDE RJ (2000). The influence of food
supplementation on a coastal dune rodent community. African Journal of Ecology, 38:343-351.
KOTAGAMA SW, KARUNARATNE PB, NADARAJA A, DE ZOYSA
ND & KULASEKERA VL (1986). Faunal studies in the Sinharaja rainforest III. Composition and diversity of small
mammal fauna. Proceedings of the forty-second Annual Sessions of the Sri Lanka Association for the Advancement of
Science, 134-135.
KOZEKIEWICZ M & JURASINSKA E (1989). The role of habitat
barriers in woodlot recolonization by small mammals. Holarctic Ecolgy, 12:106-111.
MARES MA & ERNEST KA (1995). Population and community
ecology of small mammals in a gallery forest of Central Brazil. Journal of Mammalogy, 76:750-768.
O’BRIEN C, MCSHEA W, GUIMONDOU S, BARRIERE P & CARLETON M (2006). Terrestrial small mammals (Soricidae and
Muridae) from the Gamba Complex of protected areas,
Gabon: Species composition and comparison of sampling
techniques. Bulletin of the Biological Society of Washington, 12:353-363.
RATNAWEERA PB & WIJESINGHE MR (2007). Influence of seed
abundance on two ground-dwelling murids in the Kanneliya
rainforest Proceedings of the 64th Annual Sessions of the Sri
Lanka Association for the Advancement of Science, Sri
Lanka.
RENATA P (2004). Effects of forest fragmentation on small
mammals in an Atlantic Forest Landscape. Biodiversity
Conservation, 13:2567-2586.
REXSTAD E. & DEBEVEC E (1999). Small mammal monitoring at
the landscape scale: Denali National Park and Preserve.
Annual Report, Institute of Arctic Biology, University of
Alaska, Fairbanks.
RICHARDS PW (1969). Speciation in the tropical rain forest and
the concept of the niche. Biological Journal of the Linnean
Society, 1:149-153.
SHANKER K (2000). Small mammal trapping in tropical montane
forests of the Upper Nilgiris, southern India: An evaluation
of capture-recapture models estimating abundance. Journal
of Biosciences, 25:99-111.
SOLARI S, RODRIGUEZ JJ, VIVAR E & VELAZCO PM (2002). A
framework for assessment and monitoring of small mammals in a lowland tropical forest. Environmental Monitoring
and Assessment, 76:55-67.
WIJESINGHE MR (2001). Habitat selection of endemic vertebrates in Sinharaja, a rainforest in Sri Lanka. Ph.D. Thesis,
University of Cambridge, Cambridge, UK.
WIJESINGHE MR & BROOKE M DE L (2004). What causes the
vulnerability of endemic animals? A case study from Sri
Lanka. Journal of Zoology London, 263:135-140.
WIJESINGHE MR & BROOKE M DE L (2005). The distribution of
small mammals along a disturbance gradient in Sinharaja,
Sri Lanka. Journal of Tropical Ecology, 21:291-296.
YÁÑEZ MA, FRIDA V, SIMONETTI JA & GREZ AA (1999). Small
mammals of forest islands of the Beni Biological Station,
Bolivia. Mastozoología Neotropical, 135-138.

Received: May 13, 2008
Accepted: March 15, 2010
Branch editor: Hendrickx Frederick

