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SUMMARY

A study on the habitat use by chital or spotted deer (Cervus
axis) was conducted in Dhaulkhand, Rajaji National Park, from
Noyember 1992 to May 1993. The study covered winter and spring-
summer. The objectives of the study were to understand the spatio-
temporal use of habitats by chital and to jdentify the factors that
govern the patterns of habitat use.

Foot transects were used to estimate the densities of chital
and quantify the availability and utilisation of resources. Ten
marked transects, 5 in hills and 5 in plains, were used. Ad libitum
records of chital were made. Monitoring along a road and a search
path to Quantify chital use of habitat was also done. Eight habitat
types were jdentified based on topography and vegetation. They were
Hill Forest, Hill Woodland, Hill Scrubland, Scrubland, Mix Forest,
sal Forest, Woodland, and Mix Forest Plantation. Circular plots and
quadrats were used to quantify the density and relative abundance
of tree, lianay shrub, grass, herb, and climber species. The
availabiiity of habitat features such as slope, aspect and terrain
in hills and cover types both in hills and plains w;s estimated.

In both the seasons, there was no significant difference in
the density of chital between the hills and the plains. In the
hills, Hill Forests were used more than Hill Woodland. Seasonal
shift in habitat use was marked in plains. Sal forest was used less
in winter and more in spring-summer. Mix forest plantation was used
more in winter, but less in spring-summer. Overall, forests and
higher canopy cover categories were used more. Denser shrub and

ground cover were used less than sparser shrub and ground cover.
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CHAPTER 1. INTRODUCTION

Habitat is the place where an animal c;n live and repcoduce.
Food, water, cover and space are the basic requirementz of an
animal (Dasmann 1981). The extent of use of a habitat by an animal
is determined largely by the extent to which the habitat can supply
these requirements. Besides the basic requirements, there are other
factors that influence the use of a habitat, e.g. terrain, weather,
human influences, and other animals (Schaller 1967, Eisenberg &
Lockhart 1972, Sharatchandra & Gadgil 1975, Seidensticker 1976,
Mishra 1982 cited in Putman 1988, Newton 1984, Bhatnagar 1991). All
these factors ultimately determine the pattern (extent, purpose,
time of day, duration, season and strategy) of use of a habitat
(Graf & Nichols 1966, Schaller 1967, Eisenberg & Lockhart 1972,
Sharatchandra & Gadgil 1975, Mishra 1982, Newton 1984). The present
study, conducted in a part of the Shivaliks and the Bhabar tract,
aimed at understanding the pattern of habitat use by chital and at
identifying the factors that govern such a pattern. The study was
conducted from 16 November 1992 to 9 May 1993.

Chital or spotted deer (Cervus axis), in its wild state, is
confined to the Indian subcontinent. West to east, it ranges from
Gujarat and eastern Rajasthan to Sundarbans and western Assam.
‘North to south, it is distributed from the foothills of the
Himalayas to Sri Lanka (Schaller 1967, Prater 1980). Chital are
found generally in moist deciduous and dry deciduous forests and
have only a peripheral occurrence in evergreen and thorn forests
(Schaller 1967). Introduced populations are found outside the
subcontinent also e.g., in Hawaii and Texas (Graf & Nichols 1966,

Ables 1977).




1.1 Review of literature

Deer (Family Cervidae) evolved primarily as species of the
woodland or woodland edge. However, they show wide adaptation to
different habitats (Putman 1988). The general habitats of 8 species
of Indian deer have been discussed by Prater (1980). The same for
the 36-39 of the world’'s deer species has been done by Cockerill
(1984) and Putman (1988). Putman (1388) reviewed the studies done
on habitat use of different species of deer in various parts of the
world.

There haxve been studies on habitat use by chital, e.g., in
Corbett National Park [NP! (De & Spillett 1966, Schaller 1967),
Kanha NP (Schaller 1967), Wilpattu NP, Sri Lénka (Eisenberg &
Lockhart 1972), Royal Chitwan NP, Nepgl (Seidensticker 1976, Mishra
1982 ) and Karnali-Bardia.Wildlife Reserve, Nepal (Dinerstein 1979).
These and other studies (Graf & Nichols 1966, Ables 1977) indicate
that chital use a wide variety of habitats ranging from grassland
to moist deciduous fdrest. In Hawaii, chital avoided extensive open
areas as well as extensive closed forests (Graf & Nichols 1966). In
Bandipur NP they used the forest-grassland ecotone more than the
thicker forests of closed canopy (Sharatchandra & Gadgil 1975). In
Nagarhole NP, they were more abundant in Teak Dominated Forests and
Moist Deciduous Forests than in Dry Deciduous Forests (Karanth
1988).,In Parambikulum Wildlife Sanctuary (WLS), they were more in
grassland compared to evergreen/semi-evergreen/deciduous forests
and plantations (Balakrishnan & Easa 1986).

During dry season, their use of forests increased (Schaller
1967, Balasubramaniam et al. 1980 cited in Putman 1988, Mishra
1982). The tihe and duration of such use of grasslands and forests

varied with the weather. During rains and cloudy weather, chital
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spert wose 1ime in open areas and gr;sslbgas (Graf & Nichols 1966,

. De & Spillett 1966, Schaller 1967, Eisenb.- ; & Lockhart 1972, Mckay
& Eisenberg 1974) a pattern they repeaced in the rainy season
(Balasubramaniam et al. 1980, Mishra 1982).

Rodgers (1987) classifies chital as a generalist .in its
feeding habits. Much of the literature suggests that chital obtain
the bulk of their diet from grasses and sedges, but the& do
supplement their diet with considerable browse, especially when
grasses are not available or are not palatable (Schaller 1967, Graf
& Nichols 1966, De & Spillet 1966, Dinerstein 1979, Prasad &
Sharatchandra 1984, Johnsingh & Sankar 1991). Studies of various
iptensities and duration conducted in different areas have produced
information on food plants of chital. Schaller (1967) listed 51
species of plants eaten by chital, Ables (1977) listed 48,
Dinerstein (1979) listed 79, Prasad & Sharatchandra (1984) listed
38, Nair & Jayson (1988) listed 24, and Johnsingh & Sankar (1991)
listed 162 species of food plants of chital.

Chital are very much dependent on surface water for drinking,
especially in the hot-dry period. Water is a very important
determinant of their habitat use (Graf & Nichols 1966, Schaller
1967, Ables 1977).

Chital tend to avoid the close confinement of dense and
continuous vegetétion cover. But, they have a great affinity for
partial cover. The nearness of cover is very essential for them for
escape and fawning (Graf & Nichols 1966, Schaller 1967, Johnsingh
1983) and for shade during the hot hours of the day (Graf & Nichols
1966, De & Spillet 1966, Schaller 1967, Ables 1977).

" Schaller (1967), Sharatchandra & Gadgil (1975), and McDougal

(1977) noted that chital avoided rugged or hilly terrain. In




Sariska Tiger Reserve, they preferred flat terrain (Chakraborty
1991) as also in Gir (Berwick 1974). However, in Hawaii and in
Texas (USA), chital did use slopes and ridges (Graf & Nichols 1966,
Ables 1977).. Schaller (1967) mentioned their occurence in the

Shivalik hills.

1.2 Objectives of the study :

While'the literature suggests that chital avoid hilly terrain,
lthe frequent occurence of chital in the hills of the study area led
to a question - do chital use hills more here ? Such a gquestion
initiated this study.

The objectives were
1. To compare the spatio-temporal use of habitat by chital in hills
and plains.

2. To determine the factors that govern such a use of habitats.

To fulfil the objectives, I sought answers for the following
questions-

1. Between hills and plains, which one is used more by chital ? How
does such use compare between winter and spring-summer 7

2. Within hills and plains, to what extent do chital use each
secondary habitat type and each of the different categories of
habitat components such as canopy cover, shrub cover, ground cover,
terrain and aspect ? How does such use compare between seasons and
between morning and evening ? .

3. What are the causes responsible and how are they responsible for

the patterns of habitat use mentioned above ?
















Vegetation in the hills : Dry Shivalik Sal forest (5B/Cla) and
Moist Shivalik Sal Forest occur in the hills. The upper slopes are
grassy, dotted with trees such as Anogeissus latifolia, Sal, Acacia
catechu, Buchanania lanzan, Zizyphus xylopyra, Qugeinia ougeinensis
and Nyctanthes arbor-tristis and lianas such as Bauhinia vahlii
and Pueraria tuberosa. The common shrubs are Colebrookia
oppositifolia, ’Helicteres isora, Carissa opaca, Holarrhena
antidysenterica. The common g%asses are Chrysopogon fulvus,
Eulaliopsis binata, Desmostachya bipinnata and Neyraudia
arundinacea. Towards the valleys, the frequency of trees, shrubs
and lianas increases. Valleys generally are forested. The gentler
northern slopes have more canopy cover than the steeper southern
slopes.

Subtropical Shivalik Chir Pine Forests (9/Cla) occur on the
higher slopes. There, apart from the above mentioned trees, Chir
pine (Pinus roxburghii) grows and the shrub growth is less. Along
the raus and in certain moist vallevxs there are forests where

Syzygium cumini, Terminalia tomentosa and sal trees dominate.

General appearance : Continuous and uniform canopy is present only
in sal forests and forest plantations of the plains. All other
vegetation types described before (both in the hills as well as in
the plains) have a broken and discontinuous canopy. They seem to be
a result of edaphic conditions and biotic influences (fire,
lopping, cutting, grazing), which keep them at various levels of
succession. Canopy openings, irregular height of the canopy, grassy
openings interspersed with growth of trees and/or lianas and/or
shrubs, and frequent occurence of dense and continuous shrub growth

- these are the features of vegetation over a larger part of



Dhaulkhand. Further details are in Section 4.1.1. The plant species

are listed in Appendix II.

2.5 Fauna :

Besides chital, the other common mammals seen in the area are
the Asian elephant (Elephas maximus), sambar (Cervus unicolor),
barking deer (Muntiacus muntjac), nilgai (Boselaphus tragocamelus),

wild pig (Sus scrofa), ghooral (Nemorhaedus goral), rhesus macaque

()

(Macaca mulatta), common langur (Presbytis entellus), tisger
(Panthera tigris), leopard (P. pardus), Jjackal (Canis aureus) anc
Himalayan yellow throated marten (Martes flavigula). 316 species of
birds have been listed for Rajaji (J. Joshua, WII, pers. com. ). RaZ
(1991) 1listed 189 species 1in winter-summer (6 months) 1i=n
Dhaulkhand. The khaleej pheasant (Lophura leucomelana), goral anc

the Himalayan yellow throated marten represent the Himalayan

elements in the fauna of the region (Bhatnagar 1991).

2.6 Human influence :

There were 8-10 families of Gujjars in Dhaulkhand regio=
during the study period. Gujjars are herdsmen herding mostly
buffaloes and ‘cattle. Earlier, along with their livestock, ther
’used to migrate to the Himalayas by the beginning of summer, stat
there till September, and return to the Shivaliks by the beginning
of winter, to leave for the Himalayas again in the next summer.
This was a regular feature. But now, many of them have ceased their
migration. During recent years, there have been attempts tc
translocate the Gujjars to an area outside the Park. But, ths
attempts have been unsuccessful. By lopping, grass-cutting and

creation of surface water for their livestock, and by fuelwood

’
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Monit. i.:; one area by road :
Airalogous to the search palhh walk. I monitored the road on 7
mornings and 7 evenings. Usual speed was 3km/hr. Points of

sightings were not sampled. Relevant information were noted as on

transects.

Ad libitum records :

Most of the times when I encountered chital, I kept ad libitum
records (Altmann 1974) on aspects such as group size, age-sex
composition, interspecific association, activity, food items,
temperature and presence in sun/shadé/partial shade. In winter, on
several days, I observed chital for various lengths of time
totalling to about 38 hours for activity and about 16 hours (1 ;/2

days) at water-points / saltlicks.

3.2.7 Measuring wind strength : I noted wind strength in the field
in 2 ways. One was by using a 30cm x 30cm cotton cloth. I suspended
the cloth from one of its corners, holding it about 1.3m above the
ground in such a way that no part of my body affected the wind blow
on to it. The estimated angle of cloth-deflection from the vertical
line indicated the wind strength. The other way was to observe the

general movement of tree parts (Table 1).

3.2.8 Temperature records : These were obtained from max-min
thermometer (Fig.2) énd stem thermometer. The former was kept 1.3m
high on a wall, inside a room till 22nd December and outside in
shade thereafter. 1In Abril and May, the maximum figures were

excessive due instrumental defect. These figures wore approximated
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CHAPTER 4. RESULTS

4.1 AVAILABILITY OF HABITAT FEATURES :

4.1.1 Vegetation types (secondary strata / habitat types) :
Along the total length of 20km of transects, 211 plots were
sampled. 109 (52%) were in the hills and 102 (48%) in the plains.
The key features of transects are summarised in Table 2. For each
habitat type, the details on trees, shrubs and herbs/seedlings/
climbers (densities, total number of species, and number of species
of probable forage value with their densities) are given in Tables
3, 4 and 5 respectively. Table 6 has information on lianas.

Distribution of cover types in hills and plains is presented in

Table 15.

Vegetation in the hills :

Hill Forest (HF) : This type occurred in 45 sample plots (40.29% of
the hilly afea and 20.75% of the study area). Dominant tree and
shrub species with their average height and dominance index are
listed in Table 7. 14 species of grasses were recorded. Dominant
grasses were C. fulvus, D. bipinnata, E. gigantea, N. arundinacea
and Imperata cylindrica. Common herbs were Justicia simplex,
~ Desmodium sp., Abutilon sp. and Urena lobata. Ferns occurred in 27

(60%) of the plots and moss in 6 (13%) plots.

Hill Woodland (HWL) : Represented in 59 sample plots, this
vegetation type covered 54.85% of the hills and 28.25% of the study
area. Relevant information on dominant tree and shrub species are

W . . .
. ecies of grasses were recorded. Dominant
in Table 8. Forteen sp g

grasses were C. fulvus, E. gigantea, D. bipinnata, N. arundinacea
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4.2.2 Aspects in hills (Table 21, . W, NW, N and NE aspects had

low or moderate use throughout. S, SE and E aspects were moderately

or highly used almost throughout. SW aspect had moderate use for

most of the study.

4.2.3 Slope in hills (Table 22) : Overall, 0-10° slopes and slopes
0
beyond 40" were used less. Slopes from 11 to 40° were used more. 11-

20° and 21-30° slopes were highly used.

4.2.4 Positions on terrain in hills (Table 23) : Valleys/ rau
bed/nala bed were used less in winter mornings and more in winter
evenings and spring-summer. Ridge line/ridge tops were used more in
winter. Overall, §alley/ rau bed/nala bed was used highly. Flat
ground had low use. Though hill slope and ridge line/ridge top were

used moderately the latter was used more.

4.2.5 Tree canopy cover (Tables 24, 25 and 26) : In the hills, 26-
75% canopy cover was used more in winter mornings. 76-100% cover
was used highly in spring-summer evenings. 51-75% canopy cover was
used more almost throughout. In the plains, in winter evenings, 51-
75% canopy cover was highly used whereas other categories had low
use. In spring-summer, 76-100% category was highly used. Overall,

in the entire study, higher categories were used more.

4.2.6 Shrub cover (Tables 24,25 and 26) : Both in hills and
plains, <51% cover was used more, 26-50% cover being used most.

Cover >50% had low use in winter and less use almost throughout.
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4.2.7 Ground cover (Tables 24,25 and 26) : In the hills, the

higher cover categories (>50%) were used less throughout. In the
plains, >25% cover had low use in winter, but was highly used in

spring-summer.

Overall, <50% cover was used more, and >50% had low use.

4.2.8 Chital densities in hills and plains (Table 27) : In winter,
plains had marginally higher densities compared to hills but the
difference was not significant UJ=0}09, df=1, P>0.05). In spring-
summer also the trend was same UJ=0.078, df=1 P>0.05). The spring-
summer density in hills was slightly higher compared to winter
density but the difference was again not significant (x2=0.028,

df=1, P>0.05). Similar trend was seen in the ©plains also

(x4=0.0068, df=1, P>0.05).

4.2.9 Chital densities in the area monitored by road : Densities
in the mornings and evenings of winter were lower compared to those
in spring-summer. Density obtained by King'’s method was 165.7

individuals/kmzin winter mornings increasing to 289.5/km3 in winter

2 2

evenings. 380.8/km"” of spring-summer mornings decreased to 257.6/km

in spring-summer evenings.

4.2.10 Use of height in the hills (Fig.5) : There were 19
sightings on the search path. The highest level at which chital

occurred was the mid-level, i.e., about 620m. 2 sightings occurred

at that level.
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f
The former 3 would have no/slight wind even if a strong/ very
strong wind blew on the slopes just above or nearby.

41 times I saw chital in the hills while the wind was blowing

strong. On no occasion I saw chital exposed to strong/very strong

wind except when one chital, flushed from a valley below, flashed

across for a few seconds along a ridge line exposed to such wind.
On 2 occasions I saw chital exposed to moderate wind. On all other
occasions, they were in no/slight/moderate wind. Twice I saw
behaviour which seemed to be for avoiding wind. On 6 non-windy
afternoons, chital were seen on those slopes which they would not
have used on a windy afternoon. Observations of their activity also
suggested that wind affected their habitat use.

. Graf & Nichols (1966) found that chital took to cover when
heavy winds blew. They opined that chital avoided strong wind
because such wind dissipates odour, creates sound, puts vegetation
in motion and makes it difficult to detect danger. In the present
study, combination of such effects with that of the ihtensely cold
gusts of winter cannot be denied. Ables (1977) observed that when
wind velocity exceeded 20mph, regardless of temperature, chital
tended to spend less time in the open, appeafed nervous and
preferred to feed within brush. White tailed deer (Odocoileus
virginianus) also were seen to behave likewise. If strong winds
blew, chital took to the canyons while on calm days they fed on
open hillsides (Ables 1977).

In this study, the sightings on windy afternoons were more in
the forests and valleys. This indicated that chital took to such
places which had more cover. The gusts in winter were not only
In spring-summer, as the afternoons érew

strong but also very cold.

hotter, the cover in the cocler valleys could have been used more
otter,
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compared to th
€ hotter open slopes. Hence the detections could have

been less. I
Suggest these to be the reasons for the reduction of

evening sightings in the hills

By virt in i i
Yy ue of terrain and higher tree canopy cover (Table 15),

plains were less affected by wind. For instance, a strong wind at

the tree canopy level in a sal forest would be moderate or even

less "at the shrub level. Could t}iis be the reason why chital

numbers and sightings were more in the plains in the evenings

(Table 28) ? Where did they come from ? The results of morning

and evening sampling in PT1 and PT5 (the transects adjacent to the
hills) do not show any definite trend. They do not indicate whether
chital from the nearby hillocks came down to the plains in the
evenings. The trends in PT3 also were not definite. Why and how did
sightings and number of chital increase in the evenings ? This

trend, though definite, is difficult to explain.

5.1.1 Relevance of phenology : The crude protein requirements of
chital have been discussed by Rodgers (1990). He reported a
reduction in protein content of grasses after post flush period.
His study suggests that coarse and mature plant is unsuitable as
forage to chital. On the other hand browse and forb retain green
growth in winter and protein values in them remain high (Rodgers

1990). These phenomena determine the food availability.

5.2 Use of habitat features

5.2.1 Use of habitat types (Table 19 and 20) : The greater use of
HF-HSL during the winter evenings may be due to chital taking more
to the valleys which had more cover. This they did when strong

winds blew. I expected chital to use HWL more in spring-summer
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mornings, becaus
© Brasses had sprouteq there in spring. But the

results do n indi
ot indicate that trend. One reason for this could be

that about 10 i
days of SPTing could not be used for transect walks.

Thus I mi i
ght have missed detecting the real trend. Secondly, as

spring receded, the grass Sprouts in the open hill slopes of HWL

matured and turned vYellow, while those under the partial cover of

HSL-HF remained green and succulent for a longer period. Thirdly,

when sal flowered in Summer, several sightings were in HF having

sal as the major component. The last two reasons and wind seem to
be résponsible for the trend in spring-summer evenings.

The higher use of MFP in the winter mornings was mostly by
virtue of high abundance of chital in a 500m stretch of A. catechu
dominated MFP in PT3. Several sightings occurred where green leaves
of A. catechu were strewn on the ground suggesting that chital
could have gathered there to feed on the fallen leaves. Langurs,
with whom chital very often associated, frequented that stretch.
Dinerstein (1979) also noted such association in mid-Octpber to
mid-February when A. catechu fruits were available. Besides, J.
simplex was succulent and abundant. There was water in the
waterhole created nearby by Gujjars for their livestock. Due to
these reasons, MFP was highly used. In fact, the HUI would have
been even higher for MFP in winter mornings but for sightings and
animals missed there due to poor visibility, owing to the dense
f A. vasica and C. oppositifolia shrubs. Only this stretch

growth o

of MFP was highly used. The parts of MFP dominated by teak were

used very less as they had very less forage at tree, shrub and

ground layer.

I ing-summer, food availability reduced in MFP. A. catechu
n spring-

had b partially ljeafless. Its leaves had turned brown or
a ecome
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dried. Revisi
ting the Points of winter siglting:, and looking for
leaves of 4, catechuy,

I found no green leaves on the ground. When

the dry leav
y es were lifted by hand, the leaflets got separated and

opped d
dropp own from the rachis. I do not know whether it happens when

hital t i
chi ry to feed on it., 1f it happens, efforts to feed on such

leaves (even if they possessed forage value) might not be cost

effective. J. simplex had matured. The dominant shrubs A. vasica

and C. oppositifolia probably had little food value to chital.
These may be the reasons for the low use of MFP in spring-summer.

In SL-MF, trees such as M. philippinensis, M. velutina,
Bridelia retusa, Casearea tomentosa, Z. xylopyra, shrubs such as M.
philippinensis, the grass C. dolichostachya (which was sucéulent
there) and a higher density of palatable herbs (Table 5) and forage
trees (Table 3) seem to have provided ample forage. Lopping occured
there and attracted chital. Langurs also used MF more. Chital
frequently associated with them. The benefits that accrue to chital
by such associatipn has been noted earlier by many workers e.g.,
Schaller (1967), Dinerstein (1979) and Newton (1984). One stretch
of SL in PT1 was used intensively in the evenings by chital
probably enroute to water 1lkm away. The new growth of spring
remained green and succulent under the partial cover of canopy for
a longer duration compared to any open habitat. These seem to be
the reasons for high use of SL-MF.

Sal forest had little forage in winter. Sal probably had
M. philippinensis was the only

little forage value at that time.

bundant tree species with forage value. The rarity of langurs in
abundan

1 f t in winter suggested lack of forage in tree laver. The
sa ores )

i p i ' ature and coarse.
i innata was m
dominant grass D. bip
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By the end of spring, sal trees
arted flowerij .
st €ring. In summer, they were in bloom. As sal petals and

inflorescence .
n are food items (Appendix I), chital congregated

there. Langurs increasingly used sal forests. Rhesus were there as

before. Some groups of chital associated with these primates.

Dinerstein (1979) noted thgt these monkeys, ‘during their activity,

knock down browse. Chital probably got a similar benefit here. Even

.otherwise, sal petals strewn on the forest floor and litter seemed
to provide abundant food to chital. By that time, the new flush of
spring had dried in WL and was maturing in MF. Food was scarce
elsewhere, but was abundant in sal forest.

Woodlands had food species mostly in the form of ground flora..
But several food species such as C. dolichostachya and J. simplex
were mature possibly because of.exposure to sun in the open. Some
grasses such as E. tremula/S. diander were dry. Although WL
responded first and best in the form of new growth of herbs and
flush of grasses in spring, these plants also matured and seeded
earlier there poséibly because of their exposure to sun. Besides,
inclusion of rau beds under woodlands reduced the effective
availability of food. Virtually nothing grew on the rau beds. These

may be the reasons why woodlands were used less compared to other

habitat types.

Overall during the study, forests were used more. Such a
]

trend in winter and spring-summer agrees with the observations of
Schaller (1967), Balasubramaniam et. al. (1980) and Mishfa (1982)

who observed that chital used forests more during the drier season.

Due to reduction in the availability of graze at that time, chital
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" 5.2.3 Slope in hil
1s (Table 22) : The reason for the low use of 0-

ground cover by mature, Coarse plant species

The high u -30°
se of 11-30 slopes could be because food was

present ther? and chital were able to negotiate thése slopes and
exploit the food. The decrease in use of slopes >31° was probably
related to the morphological structure of chital. They seem to be
partial to gentler terrain (Section 1.1). Schaller (1977)
characterises these species with thin.iong legs as opposed to the
animals of precipitous terrain with stocky legs and robust
forequarters. The structure of chital seems to be less suitable for
negotiating steep slopes. The high use of 41-50° in winter evenings
is by weight of a single group of 11 animals (17% of the sample)
using such a slope in association with langurs. Of more than 250
times I saw chital in the hills, the steepest slope I saw chital
negotiate under normal situation was 45°% but in all such
circumstances, slopes beyond 20° were invariably negotiated by

zigzagging along paths. But when alarmed they have run right up a

Q -
rock of 45° slope (n=1) and up a path on 50" slope (n=1).

5.2.4 Position in hills (Table 23) : The higher use of ridge

line/ridge tops compared to hill slopes in the mornings can be

attributed to the basking behaviour of chital. These positions are

gentler and easier to negotiate, are exposed to sunlight in the

cold mornings of winter; have forage nearby and seem to be the

f d spots to sit or stand or feed. Besides, because of the
avoured s .

. ' ¢ ease of running to any desired
. " vlde ) and the -
wide view these Pro

may/pFOVide safety from predators. The high use of
e

direction, thes
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spring. While analysi
¥sing, this lncrease was not taken into account

.2.8 The ar i
5 €& monitored by road : Presence of dew could have met

rater i .
the water requirement of chital in the mornings of winter and early

spring. Ables (1977) opined that when dew was present, chital

depended less on water. The absence of it in the evenings could
have made them seek water and use this area. This may be the reason

why their density was lower in winter mornings and higher in winter

evenings.

In summer, leaving the forage-poorer SL-MF, MFP and WL, chital
had started using the SF more. Their abundance reduced in PT3 and
increased in the sal forests of PT1, PT2 and PT5. This brought them
nearer to the monitored area. Dew fall stopped by summer. In need
of water, animals from sections of PT1 and PT5 might have come to
the nearest water source which lay in the monitored area.
Therefore, the spring-summer morning densities might have
increased. The observations of Graf & Nichols (1966) and Schaller

(1967) about chital water dependence in hot-dry season explains the

trend.

By summer, the Forest Department staff started supplying water

at the artificial waterholes scattered in the area. This was being

done during daytime. Water would be present in the artificial
=) v

waterholes at least +ill evening. I could not observe whether it

stayed on till next morning. Most probably it was not or it was

v 1 This made & difference in the water availability
ery ess.

be d i o m I‘ e\’enin ‘S’ i a mj dht

coming less for water in
Cfiei waterholes more,
have used the artificial
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the monitored ares Spri
g rlng_sum
; mer eve

ning densitj ,
less due to thig, e ies could have been

climate or vegetatiop °n chital. Such g change could hardly be

expected in g rise of 251m,

The results reflect how far from the flat area and known water

sources chital go while moving up on the hill slopes. The farthest

they were seen from a flat area was about 1km. But such an area

does not seem to be indispensable. Otherwise they would not have

used the hill slopes so frequently and their densities in the hills
could not have compared well with those in the plains. There was no
evident difference in the availability of food with increase in
height. Instead, as chital are much dependent on water (Graf &
Nichols 1966, Schaller 1967), the distance from water must have
been critical in limiting the height to which they could have gone.
Moving large distances up and down the slopes for water might
involve great efforts for chital which is not an essential
inhabitant of mountainous terrain (section 5.2.3). On the other
hand, the sightings of goral(n>10), barking deer (n=2) and sambar
(n=1) on the highest section of the hill suggest that either these

are less dependent on water or are well adapted to negotiate the

mountainous terrain to reach water.

Another reason seems to be the presence of cliffs and

inaccessible slopes on the southern face of the. hill. This halved

the chances of chital moving further up.

A third factor is the reduction in availability of surface
ir ac

are ith in height. The distribution of sightings along
a wi increase helg
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ounting or seaso v
f ns hen there could have b
W een low use .

rain), the trend i i
ter J d in this Study is result of just 2 seasons of

observation. The trend here ip monsoon j
1s not known.

Chitawan (from
where observations of Mc Dougal (1977) come) is

d farth i
jocated 1Ié er east and 1; affected less by the winter rains of

western Depressions (Ramdas 1974), The: hills in Dhaulkhand

experience these rains. The sprout of grass subsequent to these

rains might attract chital more to the hills

The vegetation cover and species composition in the hills of

this study might be different from those hilly areas which chital

avoided.

The reason for a high use of hills in Dhaulkhand seems to be
the availability of food, water and cover in the hills which chital
have managed to utilise. Sprout from cut bhabar, the spring flush
of C. fulvus, H. contortus, N. arundinacea, and other grasses and
sedges provide food. Forage from many trees (eg., A. latifolia, Z.
xylopyra, A. catechu, G. turgida) is made available to chital by
lopping, langurs, wind and hailstorm. All these seem to have
created feeding opportunities well comparable with those in the

plains. The only constraint might be the steep terrain.

5.3 Conclusions : The study could answer some of the questions for

. answer some, and has iven
which answers were sought, could not ! g

rise to some new questions.
Chital used plains slightly more than hills in both the
t significant. Between two

i no
Seasons. But the differences were

seasons also the differences were not significant.
F t o used more than any other vegetation type. The use
orests wer
of habitat features Was affected bY food, water, cover, terrain,
abita ea
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ABLE 27 Chital T R .
T densities' in hilils and plains dur; )
SPring-summer. uring winter and
. : Winter _ j
parameter = —e—ee—_ . . .. Spring-summer
Hills  Blase. - .. TTTTmTmTTTYT
S Plains Hills Plains
No. of sightings
GD (G /k 2g > ™ w 42
roups/km
o GDP ) 15.93 16.48 16.86 10.76
o .
S 2.577 3.324 2.550 2.085
% CV of GD ' 16.2 20.2 15.1 19.4
85% GIL Tor GD 10.88- 9.965- 11.86- 6.678-
-20.99 -23.00 -21.86 -14.85
Mean grp.size 3.34 3.42 3.22 5.32
D (individuals/km2) 53.21 56.36 54.29 57.24
TABLE 28 : Reduction in chital sightings and number in hills
(HT1, HT 4,HT 5) and increase of these in plains
(pT 1, PT3, PT5) from morning to evening (within the
a strip width of 100 m in hills and 60 m in plains).
Winter Spring-summg¥
Season/time  ——=——-—=----=--oosssossoooooooomommmmTmmmn
Morning Evening Morning Evening
Hills:
No. of
groups seen 29 . 24 30 4l
No. of
chital seen 817 64 96 48
Plains:
No. of
groups seen
No.of chital ‘
83 87 - 134

seen _ 52
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C.dolichostachya* +++

I.cylindrica¥ +
D.bipinnata¥* o
S.diander*

Carex sp.¥ + ooo .
C.kyllinga*(?) . + ooo
Others :

D. falcata T

+++
+++

+ ooo

+ o0o0o0
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APPENDIX II

plant species encountered in Dhaulkhand
)

B eahcd, and’ BhieT valus om ravenind the frequency of their

probable food items for

4ild ungulates (c = common, f =

o B 3 = ves). y frequent, o = occasional, s =
s |

Trees : How frequent ? Of food value ?

Acacia catechu

Adina cordifolia
gilanthus excelsa
Anogiessus latifolia
Bauhinia malabarica

B. variegata

B. purpurea

B, racemosa

Bombax ceiba

Bridelia retusa
Buchanania lanzan

Butea monosperma
Casearea tomentosa
Cassia fistula

Cordia obliqua

C. vestita

Dalbergia latifolia

D. sissoo

Ehretia laevis

Ficus benghalensis

F. cunea

F. racemosa

Flacourtia indica
Gardenia turgida

Garuga pinnata

Grewila spp-

Holarrhena antidysenterica
Holoptelia integrifolia
Hymenodytction excelsum
Kydia calycina
Lagerstroemia parviflora
Lannea coromandalica
Limonia acidissima
Litsaea chinensis
Mallotus philippinensis
Miliusa velutina
Mitragyna parviflora
Murraya koenigii
Nyctanthes arbor-tristis
Ougeinia ougeinensis

. Premna sp.

Phyllanthus emblica
Randia dumetorum
Sterculia villosa
Semecarpus anacardium
Shorea robusta
Stereospermum suaveolens
Syzygium cumini
Terminalia bellirica

T. chebula

T, tomentosa

(in plains)

NN HYYNY

(in hills)

Qq

(in plains)

(in plains) y

(in hills)
(in hills)

(in hills)
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