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Based on the equilibrium theory of
island biogeography'. conservation bi-
ologists have predicted that insulariza-
tion of nature reserves would lead to
" extinction of several species occurring
within the reserves’ ™. Some species are
more likely to go extinct than others for
a variety of reasons’. A classic example
of such extinction in insular habitats is
that of many bird species on Barro
Colorado. which became an island in
1910 during the creation of the Panama
Canal® Tt is generally believed that
small. insular reserves will need active
management if specific conservation
objectives have to be met.

Along with Selvakumar’, we (RKGM
and RS) have been making general
ecological observations in Guindy Na-
tional Park (GNP). Madras. since 1974
A more systematic study was begun in
1991. During this period the park has
shrunk in size and enclosed by a wall,
the vegetation has undergone qualitative
changes. while the population of black-
buck (Antifope cervicapra), an endan-
gered antelope endemic to the Indian
sub-continent. has declined considera-
bly. While the detailed results of our
observations are being reported else-
where®, here we highlight briefly the
need to take urgent management action
if the species is to be saved from its
precarious position in the park.
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Once covering an area of about
500 ha of one of the last remnants of the
tropical dry evergreen forest of the
Coromandel coast’ (now reclassified as
the Albizia amara Bojv. Community'®).
the GNP was established as a Reserve
Forest in 1910. It now occupies an area
of onlv 270 ha. walled off since the late
1980s from the adjacent Raj Bhavan and
Indian Institute of Technology (IIT)
campus. At least 350 species of flower-
ing plants are found here (C. Living-
stone pers. commun. and RS pers.
observ.) in addition to about 150 spe-
cies of birds'' (V. Santharam. pers.
comm.) and several species of lower
plants, invertebrates, fishes. amphibi-
ans. reptiles and mammals. The park has
been regarded in the past as one of the
native strongholds of blackbuck. al-
though it is also popular for its sizeable
population of chital or spotted deer
(Axis axis) which was introduced into
the parkIl probably less than 50 years
ago.

Trends in blackbuck and chital
populations

Our studies of the blackbuck and chital
populations here during the 1970s were
based on total counts’ and sample
counts using belt transects'” ' for esti-

mating population sizes, keeping rec-
ords of population structurc fuge and
sex class of animals) and. in the case of
blackbuck. territoriality in males. Dur-
ing 1991-92 we used the staustically
more robust line transect sampling’® to
obtain estimates of population density
and size, in addition to information on
population structure. habitat use and
territoriality®. Classification of animals
was based on Schaller'®. Mungall'" and
Selvakumar’.

During 1975-80. censuses conducted
under the auspices of the Forest De-
partment using volunteers and natural-
ists (including two of us. RKGM and
RS) gave an average population of 293
blackbuck (unpublished records) for the
combined GNP and Raj Bhavan areas.
In 1979, a “total count’ gave a tigure of
260 blackbuck” which can be considered
as a minimum number as some animals
would have been missed due to poor
visibility in denser vegetation. Sample
counts during 1981-82 by Menon**
gave an average figure of 333 blackbuck
for this area. which may have been a
slight overestimate'>. These observa-
tions indicate that at least 250 black-
buck were present in GNP and Raj
Bhavan during 1975-82.

In contrast. the line transect estimate
during 1991-92 was 22.9 (£41. 95%
Confidence Interval) blackbuck/km™ in
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GNP or a population of 85 (£15: 95%
Cl) animals in GNP and Raj Bhavan
Cleariy. tne blackbuck population has
declined by about 75% since 1975-82.
There have also been other obvious
demographic changes reinforcing our
view of a declining population. The
proportion of sub-adult males in the
total population was 23.5% during 1979
(ref 7) but only 4% during 1991-92
indicating poor recruitment. The pro-
portion of sub-adults and fawns of both
sexes declined from 13.2% in 1991 to
6.3% in 1992.

The chital population. on the other
hand. has remained relatively stable or
even increased over this period. An
estimate’ in 1979 pave a minimum of
360 animals for GNP and Raj Bhavan.
while sample counts by Menon (1982)
during 1981-82 gave an average density
of 200 individuals/km or a total popu-
lation of 540 animals for GNP. By com-
parison. our line transect estimates gave
mean densities of 185.4/km” (229.3.
959 CI) during 1991 and 239.2/km"
(£37.2. 95% C1) during 1992 in GNP.
an increase which is statistically signifi-
cant (z =2.22, p < 0.05).

Causes for decline of
blackbuck

We believe it is useful to explore some
causes for the decline of the endangered
blackbuck in spite of some of these be-
ing indirect or speculative for the pres-
ent.

Changes in grassland habitar
and rerritorial grounds

The blackbuck is primarily a species of
open grassland habitat' '¥. One such
major habitat at GNP is the Polo Field
in which daily counts indicated the
presence of 60-80 blackbuck. along
with 10-20 males. of which 5 regularly
held  territories.  during  1977-79
(RKGM. unpublished data). Since that
period. the field was overrun by weed)
plants (such as Prosopis juliflora. Cas-
sia tora. . occidentalis, Croton bon-
plandianus and Sida cordifolia) and tree
saplings of Cassia fistula and Borassus
flabellifer. During 1991-92 a maximum
of only 29 blackbuck was seen on the
Polo Field. Similarly, in 1991 only 2
territorial males were observed in this
field. Such changes also occurred in

other grassland areas. The deterioration
of the grassland habitat combined with
the fact that non-territorial males rarely
reproduce’’ may have contributed to a
decline in the fertility of the population
Similar changes occurred in other
grassland areas.

Other vegetational changes

In the understorey. shrubs such as
Clausena dentata and Glycosmis mau-
ritiana are now denser and grown about
1-2 m taller than during the 1970s (RS.
personal observations). One possible
reason for this is a change in nutrient
cveling caused by the influx into the
park of 35 tons (dry weight) of biomass
every vear or a total of 525 tons (nearly
200 tons/km?®) over a 15-year period.
provided as fodder for deer by the For-
est Department. Concurrently. wood
poaching has declined considerably
after the park was walled off.

Competition from chital

Blackbuck very rarely feed on the grass
provided. However. the provision of
artificial fodder has resulted in lowering
fawn mortality rates in chital as seen
from a comparison during 1991 (when
no fodder was provided) and 1992
(when fodder was given). This com-
bined with a better adaptability of the
introduced chital'”> may be exerting
considerable competitive pressure (for
both space and food) on the blackbuck.
Chital herds of 50-100 individuals have
been observed to crowd into the Polo
Field during the wet season and physi-
cally disrupt feeding of blackbuck herds
and territorial behaviour of male black-
buck. a phenomenon not seen during the
19705

Reduction in genetic viability of
blackbuck population

Although very speculative at this stage.
the decline in blackbuck population due
initially to ecological reasons could
have accentuated through a reduction in
the genetic viability of the population.
Both the small population size and
breeding by only a few males (the adult
sex ratio is about 1 male to 3 females)
would result in a small genetically
effective population size (we estimale
this to be only 26 during 1991-92). This
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is much below the minimum believed

necessary to countcr inbreeding depres-
. o 20

sion even in the short-term™".

Management recommendations

in order to maintain a stable and viable
population of blackbuck in the park we
suggest the following management ac-
tion.

(a) Allow natural mortality of chital by
stopping or phasing out artificial
feeding and the shooting of dogs.
Some chital may also have to be
removed to zoos or other places
Maintain the grasslands such as the
Polo Field as open areas for black-
buck. Acacia auriculiformis has 10
be removed from open areas where
it has been planted. Other invasive
exotics such as the cactus Cereus
peruviana and Antigonon leptopus
can be cleared from the scrub jun-
gle they are invading
Sub-adult male blackbuck from the
adjoining 11T campus (once con-
tiguous with GNP) may be intro-
duced into GNP. At a later stage
blackbuck from other areas can also
be introduced (after appropriate
screening) in order to widen the
genetic base and prevent inbreed-
ing.
(d) The ecology of the park should be
closely monitored.

(b

—

(¢

Our long-term observations suggest that
active and -adaptive’ management of
small. insular reserves such as GNP.
rather than a laisscz faire approach. may
be needed to prevent extinctions of vul-
nerable species
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