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CHAPTER - II

STUDY AREA

2.1 LOCATION

Keoladeo Ghana National Park is located in the Bharatpur
district of Rajasthan, between 27% 7.6' and 27V 12.2'N latitude
and 79 29.5' and 770 33.9'E longitude, 2 kms. S.E. of Bharatpur
city. It is sgrrounded on all sides by 14 villages and
agricultural land. A masonary wall with barbed wire on the top

protects the Park trom the surroundings (B.N.H.S. , 1986).

2.2 AREA‘ AND TOPOGRAPHY

The area of the Park is 29 kmé. It is flat with a gentle
slope forming a depression in the centre. This depression forms
the aquatic area which is 8.5 sq.b;m. The average elevation of

the area is 174 metres (B.N.H.S. 1986).

2.3 CLIMATE

The climatic conditions in Bharatpur are extreme as annual
temperature varies from a minimum of 1%C in winter to a maximum
of 50YC in summer (B.N.H.S: 1986). "The mean minimum temperature
between 1982-1985 was 60C as recorded in January 1984 and
February 1985. The mean maximum was a8'c in May 194" (B.N.H.S.

1985). Annual rainfall ranges fram 500 to 1000 mm.

2.4 FALNA

Keoladeo Ghana National Park is chiefly managed for the
numerous species of aquar.ic‘ birds, raptors and land birds. The
following summary is adapted fram the B.N.H.S. Report, 1985. A

major portion of the Park being wetlands, numerous species of

































3.1.1 LINE TRANSECTS

Thege were to estimate prey abundance and obtain carnivore
sightings. Length of transects were in rough proportion to the
area of the habitat (Table-l).

In the tall grasslands straight firelines and in short
grasslands trails were chosen as transects. These transects
traversed through different communities in the grassland.
wetlands were flooded during the monsoons so roads were chosen as
transects in this habitat. (Fig. 4).

I started walking the morning transects at 0530 hrs. and the
night transects at 1345 hrs. Approximately an hour was spent on
each 2 km transect and half an hour over a 1 km transect.

The total time spent and distance covered along transects in
each habitat during the summer and winter time periods are
summarised in Table-2 :

I walked the night transects with a rechargable ftlashlight
(sanyo). The flashlight was completely charged at the start of
every transect.

Prey species such as amphibians, reptiles, groundbifds,
rodents and lagomorpns within the range of the flashlight were
recorded. Information such as time of observation, number of
individuals and sighting distance were recorded. For the
carnivores I also included the activity at the time ot
observation.

Transects were found vnsuitable to locate rare carnivores
especially the otter and the fishing cat. No otter sightings and

only two fishing cat sightings were obtained. Therefore night



line transects were given up fram July onwards but continued in
the mornings for prey estimation.
3.1.2 SEARCHES

This method was used primarily to increase sightings of
carnivores. The starting time of these searches was 0530 hrs and
1945 hrs. The length of each search was proportional to the area
of the habitat. The length of the various search route was 1 km
in mixed forests and 2 kms in the other habitats.

The searches did not follow any particular pattern and were
not permanent. They were done in different areas of the main
habitats. Alarm calls of potential prey species (example Red

wattled lapwing Vanellus indicus ) were used for locating the

carnivores as were vocalisations of carnivores.

Data on carnivores and prey species on morning and night
searches were collected as explained in the line transects.

Time spent and distance covered on searches for different

seasons in each habitat is given in the Table-3 :

3.1.3 SCAT COLLECTION

The only meaningful and non-destructive way of collecting
data on the food habits of lesser carnivores is to systematically
collect sufficient number of their scats and identity the remains
found (therein)

Scats were collected to
‘(1)‘ Determine the diet of the three sympatric carnivores.
(2) To show whether and how the three carnivores differ in their

diet.






Combined with average group size data fram encounters this
method has given an approximate estimate for the jackal
populations in Keoladeo National Park.

Table-4 shows average number of packs howling in each area
for the four habitats and their population in the entire park

during the study pericd.

3.2 ANALYTICAL METHODS
3.2.1 PREY ABUNDANCE

Transect and search data on prey species were combined.
Separate tables (5 & 6) were made for the morning and night data.
Seasonal variaté.ons in prey species abundance were estimated as
ernicounter rates per hour for each habitat.

For each season, total number of hours spent, mex. sighting
distance for different prey species and distance walked on
morning and night transects were calculated.

Encounter rates per hour for prey species were estimated by

dividing averages by total distance walked.

3.2.2 HABITAT OCCUPANCE
Casual encounters were cambined with encounters on searches

to determine habitat occupance of the three species of

carnivores.

Encounter rates per hour for each carnivore species in
different habitats were calculated. This was done by dividing

toral number of sightings in each habitat by number of hours

spent in the habitat.

Average encounter rates for each species were also

calculated py dividing total encounter rates per hour Dy four -
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The percentages of each preyfitem were converted to
proportions. Schoener's niche overlap index (1Y70) was used to
measure overlap from the final proportions of the prey items.

ny=1-o.5(glx>xi—py-:l)
pPxi = Proportion of species x using resoufce L.

Pyi = Proportion of species y using resource 1i.

The overlap values range from 0 to 1. A value of zero would
mean no overlap and a value of one would indicate complete
overlap with respect to the resource utilised.

Using data from Tables 9 a and b ;I tested the following

hypothesis related to jungle cat.

1 Prey species eaten in the wetlands and Short grasslands
differed.
2 Proportions of mammals and birds eaten in the above two

habitats varied.
Séearman Rank correlation test was used to prove hypothesis
one and Mann Whitney U-test (Siegel 1956 ) was used to prove

hypothesis two. (equations in Appendix).






Table-1 : Area and length of transects in different vegetation

types.
HABITAT AREA TRANSECT LENGTH NO. OF
TRANSECTS
Wetland 10.5 sqg.kin. 2 km 2
Short
grassland 6.0 sqg.km. 2 km 1
Tall
grassland 6.5 sq.km. 2 km 1
Mixed Forest 3.5 sqg.km. 1 km 1

Table-2 : Time speﬁt and distance covered in different habitat
types by lire transect in summer and monsoon.

HABITAT MORNING NIGHT
SUMMER MONSOON TIME DIST.
TIME DIST. TIME DIST.

wetlands 4 hrs. 8 kms. 4 hrs. 8 kms. 4 hrs. 8 kms.
Short-

grasslands 2 hrs. 4 kms. 2 hrs. 4 kms. 2 hrs. 4 kms.
Tall-

grasslands 2 hrs. 4 kms. - - 2 hrs. 4 kms.
Mixed Forest 1 hr. 2 kms. 1 hr. 2 kms. - 1 hr. 2 kms.
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canpared to night searches. The highest in summer was in the
wetlands (16.50). mixed forests (15.00), short grassland (11.12)
and tall grassland (9.50) followed.

buring the monsoon, there was a drop in bird encounters in
all 4 habitats. Maximum rates tor birds were in the wetlands
(10.8), short grasslands (8-12) and mixed forests (7.56)
followed.

Maximum sighting distance decreased during the monsoon from
20 m to 10 m. in the wetlands and mixed forests, 20 m to 15 m in
the short grasslands and was 10 m in the tall grassland during
summer .

Looking at each habitat separately, birds were most abundant
in all habitats in summer and monsoon. Encounter rates for birds
on morning searcheé were higher than for night searches during
both seasons. Mammals were much less abundant during the daytime
in a}l habitats in summer and in all except one (mixed forest)
during the monsoon.

Due to inaccessibility in the wet months tall grasslands

could not be searched.

4.4 HABITAT OCCUPANCE

Amongst the three species of carnivores, encounter rates per
hour, which are an index of relative abundance were the highest
for jackals in all habitats.
. Jungle cats were found in all habitats but at low encounter
fates (averge 0.026).

Fishing cats were restricted to the wetlands and had an

encounter rate (.046) higher than jungle cats in that habitat.
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5.1.2Niche overlap and campetition

bvery population occupies a specitic. niche due to certain
specitic requir’enent's‘tor habitat type, diet, temperature and
other parameters. Species which are sympatric may have
similarities in their requirements ftor some of the parameters
which would lead to an overlap. This overlap is termed as niche
overlap the degree of which is potentially measurable.

Colwell and ‘E‘utynma (1971) defined niche overlap as a
resource or resources shared by two species. Several indices of
.niche overlap have been formulated. By using a resource matrix
(with resource states as columns and species to be compared as
rows), the use of resource states by two or more species can be 4
compared. If the two species are identical in their use of the
resource states then their niches with respect to these resourse
states would overlap completely. If none of the resource states
are shared then their niches with respect to these resource
states would not overlap at all (Colwell, Futuyma 19;71).

One of the most simple measure of niche overlap :

Cxy = 1 - 0.5 (£1Px; = Py;1 ) used by Schoener (1970)

Where Px: is me'proportion of. species x using resource
i and Py; is the proportion of species y using resource i.

The measure C takes its minimum value of O when species x
and y share no resource states and a maximum value of 1 when all
the resource states are shared proportionally by the two species
(Colwell, Futuyma 1971).

Hulbert (1978) argues about the validity of this index for
the measurement of overlap. Accord';ng to him it is a similarity

index which can give different results when campared to a more






feels that at the time oI any SCTUJy Ol all CUSCTVOCSOnucm e

between two species, the competition and displacement may already
have occurred, and would not take into account probable previous
overlap. Colwell and Futuyma (19Y71) have similar arguments and
feel that overlap could indicate both, lack of campetition (when
resources are abundant) and competition (when displacement or
exclusion are not complete). To avoid such problems the
fundamental and realised niches have to be studied and compared
before arriving at any conclusion. (Hurlbert 1975, Colwell,
Futuyma 1971).

With these arguments in mind I began data collection,
understanding that my results may help in the formulation of a
subsequent more detailed analysis of campetition and overlap, but
that they would not fully explain these complex community
relationships.

5.2 METHODS

For detailed studies on lesser carnivores all workers have
stressed the necessity to use radio telemetry. Due to reasons
given in Chapter 3 such methods coulao not be applied for this
study.

Literature releaved that both the cat spécies are elusive
and rare but discussions with biologists (Johnsingh, Chundawat
and Vijayan pers. commun) suggested that the carnivore
populations (jungle cat, fishing cat and jackal) within Keoladeo

National Park were high. Therefore, I used three methods for
1<\)cating the carniovres :
1. Line transects

2% Searches
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