

















SUMMARY

Evergreen forests and teak plantations were saﬁxpled to determine the richness and abundance
of anurans in the Anamalai hills of the Western Ghats, |

Anui'ans were sampled by plots laid along water sources and at fixed intervals of distance away
from water sources. All relevant environmental variables were measured for each plot.

A total of 17 species of amphibians were recorded in the study area, 6 species were recorded
only in evergreen forests and 3 spec.iés were recorded only in teak plantations. Of the 8 speciés found
in both vegetation types, only Philautus variabilis and Rana beddomii were seen in all areas of the teak
* plantations. Rana keralensis and Rana temporalis were restricted in distribution to the mosaics of natural
vegetation found along the streams and the Varagaliar river in teak plantations. The other 4 species were
poorly represented in the samples to draw conclusions.

Most amphibians were found at a distance of 0 - 5 m from the water sources.

Evergreen forests were found to have a higher canopy cover and shrub cover. Air temperature,
soil temperature and relative humidity were similar in both vegetation types in winter but temperatures
were higher and humidity lower in teak plantations in summer. Seventy percent and more of the floor
-of evergreen forests was covered by leaf litter whereas the floor of teak plantations was dominated by
leaf litter and grass.

Canonical Correspondence analysis showed that canopy cover, soil moisture and soil
temperature were the most importan.t factors determining the distribution of amphibians. The species
separated out into high canopy cover selecting and low canopy cover selecting groups. The high canopy
cover selecting species were specialists of evergreen forests and generalist species found in evergreen
forests and only in the mosaic of remnant natural vegetation in teak plantations. The low canopy cover
selecting species were specialists of teak and a generalist that was predominantly found in teak.

Results indicate that the conversion of evergreen forests to teak plantations would lead to the
loss of high canopy cover selecting species. Vegetation tracts along water sources and mosaics of
natural vegetation in teak plantations are important habitats for anurans. These habitats enable the

survival of some of the high canopy cover selecting species even after large scale habitat conversion.




1. INTRODUCTION

Habitat changes can bring about a reduction in wildlife popuiations, or in extreme cases the
extinction of species (Myers 1986). The extent to which a species or 2 community is affected is a
function of the magnitude of the change. The ability of a species to recolonize an area is dependent on
the distance of the source pool, the ability éf the species to disperse and its tolerance to changes in
habitat (Lovejoy et al. 1986).

Amphibians, being poikiloth?nnic, with a very sensitive skin and a bimodal life-history, can be
very good indicators of environmental condition. Constraints set by availability of moisture, extremes
of temperature and breeding site preference limit their dispersal (Daniels 1992a) and hence restrict their
distribution in time and space. Most amphibians have a narrow limit of tolerance, changes in humidity
or temperature within a few degrees of their optimum may cause a shift in their habitat use from, say,
terrestrial to fossorial (Daniel 1963). The choice of habitats and microhabitats are limited by the
sensitivity of each species, some having a wider tolerance limit and hence the ability to occupy more
habitats. The availability of critical microhabitat, which may be species specific, generally determines
the presence or absence of a species in an area (Daniels 1990).

Amphibian diversity is uneven across India with the highest concentration being in the Western
Ghats followed by northeast India (Inger & Dutta 1986). The mountains of the Western Ghats are home
to 117 species of frogs and toads (anurans), and caecilians. This constitutes about 60% of the total of
197 species found in India (Dutta 1992). Eighty-nine of the Western Ghats amphibians are endemic to
this region (Daniels 1992b). Although amphibians are represented - in almost all habitats, natural 01: man-
made, moist evergreen forests contribute most to the amphibian diversity of India (Daniels 1991).

The Western Ghats run continuously north to south between 8°N and 21°N latitudes, a distance
of about 1600 km, covering an area of 140,000 km2, interrupted only by the 30 km wide Palghat gap.
South of the Palghat gap, the Western Ghats widen out into the Nelliampattis in the north and the
Anamalais in the east, together forming a basin that holds one of the most extensive tropical moist

evergreen forests in the entire region (Nair 1991). However, the Western Ghats have faced a substantial










Amphibian research in India was, for quite some time, restricted to the collection and
description of species (Boulenger 1890, Daniel 1963, Inger & Dutta 1986). Although detailed ecological
studies are lacking the need for documentation is well brought out by the fact that there have been very
recent additions to the list of Indian amphibians (Das 1990). However there are two notable studies on
the amphibians of the Western Ghats conducted in the past few years.

Inger et al. (1987), in a pioneering ecological study on Indian amphibians used data from a
collection trip in the Ponmudi hills of Kerala (Inger et al. 1984), to construct the community structure
of the herpetological assemblage of the area. They used microhabitat infonr;ation to calculate niche
breadth and niche overlap between species. This study was limited by the fact that the data used was
collected in a short period of one and a half months, therefore not accounting for factors like changes
in microhabitat preference with season.

Daniels (1992b) analyzed the range and patterns of distribution of the amphibians of the
Western Ghats by dividing the area into latitudinal and altitudinal classes. He used information on
distribution of amphibians from previous studies in the area and his own observations to assign the
latitudinal distribution of 98 species and the altitudinal range of a subset of 56 species. The results
suggest that the southern half of the Western Ghats (8-13°N) have a representation of almost 95% of
the species. The altitudinal range of 800-1000 m was richest in species. This pattern is attributed to the
widespread rainfall and shorter dry season in the southern Western Ghats as compared to the north. He
was also able to show, although only with a small data set, tilat the endemics had a restricted
distribution, 70% of them being found within a range of 3° latitudes. A general patchiness in the
distribution- of species was noticeable, and there was a greater representation of moist evergreen forest
species among those showing patchy distribution. The reason for the patchiness could be that the moist

evergreen forests have suffered the most in terms of destruction for other land use. Loss of forest habitat

could have led to the local extinction of some of the species, and hence the patchy distribution (Daniels

1992b).



2. STUDY AREA

The Indira Gandhi Wildlife Sanctuary (Fig.1.), where the study was conducted, is situated in
the southern Western Ghats, just south of the Palghat gap. When established in 1972, it was called the
Anamalai Wildlife Sanctuary and covered an area of about 958 km2. The sanctuary was later renamed
and its area extended to about 987 km?2 (Kumar 1987).

The Indira Gandhi Wildlife Sanctuary extends for about 45 km north to south and 25 km east
to west (76° 49.3’- 77° 21.4’E and 19° 13.2° - 10° 33.3’N). The altitude ranges between 350 msl at the
foothills to about 2500 msl. The major vegetation types seen within the sanctuary are the Tropical
Evergreen Rain Forests, Mixed Deciduous Forést, Tropical Montane Forests (Sholas), Grasslands and

Monocultures (Puri ef al. 1983).

The Tropical Evergreen Rainforests are distributed from an altitude of 550 m to about 1200 m
and are of the Vateria - Calophyllum association (Charﬁpion & Seth 1968). About 70 km2 of this
vegetation type still remains in the sanctuary (Kumar 1987). At altitudes greater than 1200 m the
Tropical Evergreen Rainforests are replaced by Tropical Montane Forests. The Mixed deciduous forest
is of the Terminalia-Anogeissus-Tectona grandis series. It is characterised by dominant trees which shed
leaves between December and April. The monocultures consist of tea, coffee, cinchona and teak
plantations.

The Sanctuary receives about 1600 mm of annual rainfall and has on an average 112 rainy days
in a year. June and July are the wettest months and the period between December and late April is the
driest with very little rainfall (Tamil Nadu Forest Department records). During this study, which was
conducted between late November 1994 and end of April 1995, there were only 10 rainy days with
heavy rains only on one day in late April. To comprehend seasonal changes, the study period was
classified as two seasons; winter which included the months of November, December and January and
summer which included February, March and April. The temperature varied from a minimum of 11°

to a maximum of 27° in winter and a minimum of 17° to a maximum of 35°c in summer.












The ground cover for the entire plot was estimated in percentage classes. Litter depth was
estimated by inserting a sharpened stick into the ground and counting the number of leaves pierced
(Ranjit Daniels pers. comm.). This was used as an index of litter depth.

Canopy cover was visually estimated above the sampling plot. It was categorised as follows,
a completely open canopy (0%), canopy present but with a wide gap (25%), canopy closely packed but
gaps still prominent (50%), canopy touching and covered but not much overlap (75%) and dense and
completely overlapping canopy (100%).

Any amphibian moving out of the plot as it-was being demarcated was recorded as being present
in the plot. Any amphibian moving into the plot from outside was either removed immediately or
ignored while sampling. The amphibians located within the plot were those that were disturbed from
the forest floor when the plot was actively searched. Care was taken not to disturb the region within
the plot as any disturbance prior to sampling would bias the data.

The plots were then searched thoroughly for amphibians, logs and stones were overturned and
crevices probed. A maximum of one quarter mah hour was spent searching in a plot. Three persons
searched the plot simultaneously and all amphibian§ seen were recorded on completion of the search.
During the initial period, all amphibians were collected for _close examination andy identification, but
with increasing familiarity collection was restricted to the obscure specimens. Care was taken to avoid
double counts of individuals.

Microhabitat descriptions were made at points where each amphibian was first located. The
microhabitat is the environment immediately next to the individual occupying it. The nature of the
substrate occupied by the amphibian namely on leaf litter, on bare ground, on grass, on shrub, on herb,
on logs, under logs, on roots or among fhe roots, and distance from water was also recorded.

GBH of the trees within each plot was measured. Shrub height was measured and percentage

¢

shrub cover was visually estimated.

Each vegetation type was visited once a month and approximately the same general areas were

sampled. Thus the information on monthly changes in abundance and distribution of anurans and

changes in habitat parameters are comparable.






4. ANALYSIS

Species ;iiversity was calculated using the Shannon-Weiner index:
H’= -Zp, In p,

H’ = Shannon-Weiner index,
p; = proportion of individuals found in the ith species

And the Simpson’s index:

D = Xp?

D = Simpson’s index,
p; = proportion of individuals in ith species.

The Shannon-Weiner index was chosen because it takes into account the evenness of species
and the Simpson’s index because of its low sensitivity to sample size and use as a dominance measure.
The Simpson’s index is heavily weighted towards the most ébundant species in the sample while being
less sensitive to species richness. It is advisable to compare various indices of diversity to check for
consistency in the results (Magurran 1988).

Sorensen’s and Jaccard’s indices of similarity were used for the cumulative amphibian species
list of the two vegetation types (Magurran 1988, Kent & Cocker 1992).

C,=j/(@a+b-})

C,=2j/(a+b)

C; = Jaccard’s index,

C, = Sorensen’s index,

j = the number of species found in both sites,
a = the number of species in site A,

b = the number of species in site B.
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S. RESULTS

A total of eighteen species of anurans were recorded during the study (Table.1.) Species were
classified as generalists and specialists based on their occurrence in the two habitats. A generalist was
seen in both habitats while a specialist was seen only in one of the habitats. There were 8 generalist
species, 6 specialists of evergreen forests and 3 specialists of teak plantations. Three of these species,
Rana leptodactyla, Polypedates cruciger and Philautus spp. did not occur in the sampling plots and
were only seen during the general searches. Rana limnocharis, was collected in the scrub area close to
the camp. This species was not included for any further analysis.

Shnilaﬁty in species composition between the two vegetation types was calculated using
presence and absence data of species. While the Jaccard’s index gave a value of 0.47, the Sorensen’s
index gave a value of 0.64. The values of these indices vary along a continuum from 0 to 1, with a 0
indicating total dissimilarity and a .1 indicating complete similarity. The results of these indices suggest
differenvces in species composition between the two habitats.

Diversity for each month was calculated separately using the Shannon-Weiner and Simpson’s
indices and the values for the two vegetation types were compared. There was no significant difference

between the two (M-W U’test, Z = 0.000, P = 1.000 for Shanon-Weiner), (M-W U’ test, Z = 0.400, P

= 0.689 for Simpson’s index).

Canonical Correspondence Analysis (CCA) was used to investigate the effect of environmental
variables on amphibian distribution. The variables used were distance from water, air temperature, soil
temperature, soil moisture, canopy cover and leaf litter dépth. The eigen values for Axis-1 and Axis-2

are 0.265 and 0.090 respectively. Monte-carlo permutation tests revealed that the first axis was

significant (eigen value 0.27, F = 7.90, P = 0.01). Axes 1 & 2 contribute ‘_Sjﬁ,_ and 76.6% of the

variation to the species-environment relationship, the vaﬁance on Axis-2 being cumulative. |
The correlation matrix of Environmental Axis-1 and Axis-2 (Table. 2) shows the relationship

of the environmental variables with the two Axes. The environmental variable which showed the highest

correlation with each of the Axes was taken as the parameter that had the strongest influence on species
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The environmental and microclimate variables were compared between the two vegetation
types. Among the three important variables identified by CCA, it was found that canopy cover was
- significantly higher in evergreen (P_= 0.00, Table.3). Soil temperatures were not significantly different
between the two vegetation types in winter (P_= 0.814) but was significantly higher in teak plantations
in summen(P_= 0.021, Table.4). Soil moisture was found to be significantly higher in teak plantation
. in winter(P_= 0.027) but showed no difference between the two vegetation types in summer(P_ = 0.511).

The comparison of envirompental variables of the two vegetation types has been summarised
in Tables. 3, 4 and 5. In general evergreen forests have comparatively more vegetation cover and a
stable microclimate with marginal seasonal variation.

The distribution of mu@s in both the habitats is restricted to the proximity of the water sources
(0 - 5 m), streams and the Varagaliar river. A few specimens were recorded away from the water
sources in the months of November and December in both the vegetation types but none were recorded
away from water in the rest of the months. The average density in the plots next to the water source
for evergreen forests was 3.355 adult anurans per plot and 3.41 adult anurans per plot in teak
plantations. Figures 3 & 4 graphically represent the densities of anurans in evergreen and teak
respectively for the study period. The graphs also give densities of juveniles in the two areas. Since the
identity of many of the juveniles was obscure, only their densities have been considered for the analysis.

It is seen from Fig.2 that Rana temporalis and Rana keralensis which have been classified as
generalists also select high canopy areas. Since teak plantations have very little canopy cover, since this
is contrary to what is observed it requires an explanation. The areas along the streams at;d the
Varagaliar river in teak plantations still have remnants of natural vegetation. These form a kind of
mosaic with a few patches of natural vegetation surrounded by teak. Almost all specimens of Rana
temporalis and most of the specimens of Rana keralensis were seen in these ar;zas of natural vegetation.
To ascertain tlﬁs, densities of these two species in teak plantations were calculated and then recalculated
after eliminating plots that were laid in the mosaic of natural vegetation. These were then compared

with densities calculated for evergreen forests. Both species did not show significant differences in

17



















































