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feeding site of only 10-sqm area. Territory limits were delineated by feaces arranged
in piles and middens as genuine territorial boundary. The jackals were identified
individually by white marking on their throat and chest and by the extent of white fur

on | At_l}e'irrvlqwer limbg. Jackals in some places subsist mainly on garbage and carrion
near towns and villages (Poche et al., 1987). Jaékals hunt down adult Thompson’s
gazelle (Lawick and van Lawick-Goodall, 1971).APacks may kill sheep and goats
(McShane and Grettenberg, 1984). Instances of cooperative hunting of langurs by
jackals (Presbytis pileata) has been described by Stanford (1989). Soni et al., (1995)

talks about jackal dens in human altered places and their destruction being very

critical to the reproduction of jackals.

Vocalizations are common in jackal (Van Lawick-Goodall and van Lawick-Goodall,
1971). Howling is more frequent between December to April a time when pair-bonds

are being established and breeding occurs, suggesting a role in territory delineation

. and defense and during denning period, however howling decreases because of the

vulnerable young (Jaeger et al., 1996). No other study on jackal howling is available
but studies on other canids include Harrington and Mech, (1979) and Tooze et al.,
'(1990) on wolves. Vocalizations of coyotes have been studied by Lehner (1978).
Population of coyotes in Montana have been estimated through coyotes howl

responses to siren survey (Pyrah, 1984).

The earliest home range work was employed in the early 1940s (Burt 1943, Mohr,
1947 and has been defined in various ways for the past 4-5 decades. A home range
consists of a more or less restricted area within which an animal moves when

performing its normal activities (Harris et al. 1990). Jewell (1966) explains home .









Golden jackals studied in Rift Valley were reported to use grassland more often than
closed woodland and open Euphorbia Woodland habitat (Fuller ez al., 1989). Dense
scrubs and thickets close to agricultural fields and villages were observed to be

preferred habitats of the jackal in western Rajasthan (Sharma, 1998).

Sometimes part of the home range is of particular importance because it contains the
most favoured resting places and refuges. This is designated as “core areas” (Ewer,

1968). Usually it is the home ranges that overlap and not core areas.

A lot of literatur'e is available on use and availability of different habitats and there are
several ways in which habitat use is analysed (Neu et al., 1974), Johnson (1980),
Marcum-Loftsgaarden (1980). A Chi-Square test (Neu et al., 1974) is the common
approach to test the null hypothesis that habits are being used in proportion to their

availability. The test is based on the goodness of fit of utilized habitat to available

habitat types.
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1.3  Objectives-

(a) To estimate the seasonal home ranges and the ranging patterns of the

Golden Jackals (Canis aureus) in and around Velavadar National

Park.

(b)  To estimate the habitat use and preference of different habitats by

jackals in and around Velavadar National Park.

(c) To develop an index for estimating jackal abundance.
























Collared jackals were monitored using telonics radio-receiver and a three-element
hand held Yagi antenna. Radio fixes at various times of the day and night were
obtained by homing in and circling the jackals from a distance of 30-500 m. The
animals were located 2-3 times a day with a minimum of six hours interval between
locations. The day was divided into four 6-hour periods and locations were obtained
for each period. Jackals were followed continuously from sunset to sunrise on a
minimum of two nights and a maximum of three nights to determine foraging and
related ranging patterns. During continuos monitoring approximate location of jackals

was obtained by circling the animal (30-150 m accuracy) GPS fixes were taken at

every 20-30 minute interval.

Habitat, time, group size, activity and an estimation of fix accuracy (approximate
distance from animal when circling) were recorded for every location. The
coordinates of the locations were recorded using a global positioning system unit
(Magellan Trail Master). These location data were converted to Universal Transverse
Mercator coordinates and used in estimating the home range size (White and Garrot,

1990) with a computer programme CALHOME (Kie et al., 1994).

The jackals studied will be referred with their names as shown in Table 1 through the

entire text.
3.2  Habitat Use and Availability

To estimate the habitat use and availability, Indian Remote Sensing Satellite imagery

(IRS- ID/LISS III) with four bands (blue, green, infrared and near infrared) was used.
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To get an index of prey abundance in different habitats of Velavadar and in entire

Bhal different methods were used.

Sampling was done in four different habitats, namely grassland, saline, Prosopis and
crop fields. Only the major prey species (Blackbuck, hare, locust and cattle carcass)
were quantified for abundance. Different sampling methods were used for different

prey species.

Belt transects were laid for counting hare pellets (Sutherland, 1996). Rectangular
plots of 20 x 1m were laid systematically in each of these habitats. In each habitat, 20-

25 plots were laid and the number of hare droppings were counted.

Hundred metre transects were walked with a 1-m stick that was waved on either side
to flush locusts. Ten transects were walked in each habitat categories. The herd size of
the blackbuck was counted in different habitat categories. Each habitat category was
sampled thrice. Information on the domestic livestock carcass deposition rate near
villages was obtained from villagers. The number of dead cattle,~ skulls and other
skeletal remains of cattle lying outside the villages were also counted. Eleven villages

surrounding the VNP were sampled at regular intervals.

Jackal Food Index

The data obtained from quantifying different prey availability was combined to obtain
a standard index of jackal food resource richness for different habitats of Bhal. Each
prey item was given a weightage by converting the index of prey items into a value
for each habitat type based on two assumptions (1) proportion of prey item in jackal’s
diet (2) converting the prey index to density (hectare), for e.g., 100 hare pellets = 1

hare. The density of prey is multiplied by the proportion of hares in jackal’s diet
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(assumed to be 10% in this case). Similarly, the food index was calculated for other

prey items.

The deposition rate of livestock (mostly cattle) carcasses was computed from 11
villages. Index is calculated for a buffer zone of 1 km around the village where

carcass and garbage are more likely to be available to jackals. A carcass was

considered available to jackals for 5 days after deposition.

The value for each combined index was transformed into separate image layers on the
habitat map using Arc/Info software (1995). Thus, each habitat types falls in a

gradient of resource richness scale from low to high.

The radio-fixes taken during the continuos night tracking of jackals were plotted on

the food resource map to obtain the nocturnal movements of jackals.

3.4  Jackal Abundance Estimation
The jackal abundance was estimated using two methods (a) responses to simulated

howling and (b) scent / track plot method, baited with an attractive scent (Sutherland,

1996).

Based on prior knowledge six different areas were identified in the Bhal and Kutch
areas that likely varied in jackal abundance. Each category area was differentiated
from each other by their distinct habitats namely grasslands, saline areas, coastal mud
flats, scrub dominated by Acacia sp. and undulating hillocks with Salvadora sp. It was
not possible to have areas with absolute known jackal densities. The six study areas
each of about 10 x 10 km, were classified into abundance classes on a relative scale, a
priori (Table. 2). The rating shown in the table was subjectively allocated based on

food resources and habitat for jackals.
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park during daytime. Jackals were observed moving around during early mornings
and late evening. During the hot hours of the day, they are seen either moving towards
the water hole or resting in shade. Jackals also used grassland for resting even after

the temperature rose in winter.

They seem to occupy P. juliflora thicket close to villages where people venture in the
thicket to collect Prosopis gum and Don (juvenile &) was observed several times
resting within 50-60 m distance from the coal maker’s basti during day time. There
are several small bastis like this in entire the Bhal where people settle down for a
short period during the late winter and early summer to make coal. This involves
cutting down P. juliflora and burning them. But jackals continued to occupy the area

inspite of disturbances, which do not seem to bother them.

P. juliflora is very important habitat type for jackals. NDVI values show that the core
areas have more vegetation compared to the rest of their home range. High values of
NDVI indicate more vegetation cover; in this case, P. juliflora show high NDVI
values. Core areas had more P. juliflora compared to MCP and core zones are used
more for resting than for food resources. Jackals use P. juliflora s thickets as visual -

cover and protection from sun.

Seasonal shift in the use of habitat was by Captain (adult 3). During the early

summer, he moved outside the park and occupied a dense P. juliflora thicket in
between Gokulpara and Kanatalav villages whereas in winter, all his locations were

found to be in grassland.
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CONCLUSIONS

Major conclusions that could be drawn from this study are:

The seasonal home range of jackals in the Bhal was estimated to be 14.30 £
4.06 sq km.

Grassland and Prosopis juliflora were more preferred and mud flats and
fallow fields were least preferred by jackals. In short, core areas of jackals
were highly correlated with vegetation cover.

Jackals ranged out of the park to visit villages, which were rich food resource
patches. They ranged an average of 6-7 km distance per night.

Techniques to develop jackal abundaﬁce index using .track plot method and
stimulated howling responses show that both the methods can be used to get
an index of jackal abundance. However, howling responses gave better

resolution of abundance classes.
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