


























SUMMARY

I studied the winter habitat use by Monal pheasant (Lophophorus impejanus), in Kedarnath Wildlife
Sanctuary, Western Himalaya, from November 1996 to April 1997. The study period included three seasons:
autumn (November-December), winter (January-February-March), and spring (April). The objectives of the
study were to quantify availability and utilization of the different habitats, which were named after prominent
vegetation types in the three seasons, identify habitat variables influencing monal habitat use, and determine
the sex ratio, group size and group composition of monal. Existing trails and transects (eight in number) were
used to quantify the above mentioned parameters.

Eight different vegetation types were identified in the study area. They are : Oak-Rhododendron
Forest (ORF), Oak-Rhododendron Degraded forest (ORD), Oak-Rhododendron-Lyonia (ORL), Maple-Oak-
Rhododendron forest (MOR), Fir forest (FIR), Scattered Tree and Scrub (STS), Alpine Scrub (AS), Alpine
| Meadows and Rocks (AMR), and a separate category ‘cliffs’. During the entire study period monal showed
preference for ORF. Within this vegetation type, they were seen mostly close to the streams. Most of the
monal sightings (66.7%) during autumn were between 2900 m and 3200 m altitudes. Monal showed
movement to slightly lower altitudes (to 2800 m) during peak winter. During late March, the snow had started
to melt and a gradual movement of monal to higher altitudes was noticed.

Monal showed strong preference for dense ORF with high litter cover during autumn and winter. At
the onset of spring, there was a shift in the habitat use and they showed preference for cliffs. The males used
such areas for displaying to the females. Other habitat variables such as bamboo cover, canopy cover, and
presence of snow playéd an important role in the choice of habitat by monal.

The mean group size did not vary significantly across the seasons. During autumn, male and female
monal were in loose group.;, i.e., females had tendency to form small groups, whereas males remained more
or less solitary. After the first snow, distinct group formations were seen. The groups were categorised into
an all-male group of seven or eight individuals, all-female groups of 10 to 12 individuals, mixed groups, and
solitary males. The females remained in groups throughout the study period, while the males remained in
groups only for a short span and only during peak winter. Monal started to move to the higher reaches during

late March, and from then on, solitary males were quite often encountered.













































3. METHODS
The study was conducted between November 1996 and April 1997. The intensive study area was

visited during spring & summer of 1996 for a brief reconnaissance. The following were the field and

analytical methods adopted for the study.

3.1 Quantification of habitat parameters :

The broad vegetation categories were plotted on an enlarged map of the study area (scale: 5.4 cm
=1 km). The area of each vegetation category was calculated using a one mm? grid graph overlaid on the
vegetation map. This was converted into proportions and was used in the availability - utilization analysis
method of Neu ef al. (1974). To quantify availability existing trails and paths were used as transects since
it was not feasible to lay the transects in random or desired direction due to terrain features. In all eight
trails/transects with varying lengths (0.5 to 2 km) were selected passing through different vegetation types
except the fir forest since this habitat was not accessible (Table 4.1). Quantification of availability was
repeated for the three seasons (autumn, winter and spring), since the ground cover changed during these
seasons mainly due to snow.

Ten metre radius plots were laid at every 100 m interval along the transects. The plots were laid 25
m away from the trail on either side of the transect alternately following Marcum & Loftsgaarden, (1980) and
Riney, (1982). In all 108 plots were laid covering all the vegetation types except the fir forest.

Within each plot the broad vegetation type was recorded and the following habitat variables were
recorded : Tree species, their number, height were recorded and the canopy cover was visually estimated by
looking at the projection of the canopy on the ground within the 10m radius plot. At higher altitude (>2800
m), the brown oak (Quercus semecarpifolia), usually forms the upper canopy and rhododendron
(Rhododendron arboreum), forms the lower canopy. Their canopy cover were recorded separately keeping
in view that structural features of ﬁe vegetation could play a role in monal habitat use.

The shrub layer was also quantified in a similar way as done for tree species within the 10 m plots.
The shrub species, number, height and phenology (leafless, sprouting, flowering, fruiting), were recorded.

Bamboo, if present within the plot, was recorded in terms of per cent cover. Presence of bamboo in an area

could act as an escape cover for monal.
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in the usc ol habitat variables in the random and monal observed plots. There was no significant difference

in the use of habital variables available and utilized (factor 3: U=374, 2-tgiled P=0.000) and (factor 4:

U=1281, 2-tailed P=0.0080). Factor 3 and factor 4 represented litter cover and slope respectively (see

Appendix - ).

4.3 Use of altitude, aspcct and terrain

During autumn, monal were scen mostly between 2900 m and 3100 m. About 73.8 % of the
individuals (N=42) were recorded between these altitudes. During winter a slight shift in the use of altitude
was noticed (sce increased bar height for winter at 2800 m in fig 4.4). About 74.4% of the individuals
(N=177) were seen between 2900 m and 3100 m. During spring, monal showed an upward trend in the use
of altitude. They were mostly seen between 3000 m and 3100 m, and about 449.1 % of the individuals
(N=57) were obscrved between these altitudes. The use of altitude by monal in different seasons is shown

in Fig. 4.4,

The study area was mostly south facing and most of the individuals were seen using the southern
aspect. The percent number of individual monal scen during autumn, winter and spring in the southern aspect

were 64.3 %, 41.8 % and 52.6 % respectively (sce Fig. 4.5)

The terrain was classificd into smooth, broken and very broken based on the ruggedness. During
autumn, most of the individuals (80.9 %) occurred in smooth terrain. In winter monal used both broken and
smooth terrain. 44.6 % of the individuals occurred in smooth terrain and 42.4 % of the individuals occurch

_ ) . o .
in broken terrain. During spring, monal started to use very broken terrain. About 43.8 % of the individuals

occurred in this category (Fig. 4.6).
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se protected raised ledges on
choos€ P 8 south or south-eastern slopes of steep cliffs or outjutting masses of boulders

for their roosting sites (Becbe, 1918-1922). During i
' g this study monal were ob
served roosting on very high oak

trees (15 m) in the ORF. Autumn being the dry and cold period of the year, water became scarce and most
of the streams dry up. Monal were observed mostly close to water with high bamboo cover and it appears
that water could be a limiting factor influencing monal habitat use, On a few occasions monal were observed
digging wet soil e:md drinking the water seeping out. Bamboo cover could act as an escape cover for monal.

Due to the dense canopy in this vegetation type the ground was covered with deep litter which is typical of

L3

the temperate broad-leaf forests (Singh & Singh 1987). Monal were often observed digging in the litter and
digging signs were also common in the litter. They were mainly looking for underground fleshy roots and
tubers. Some of the roots and tubers that monal were probably feeding were: Gaultheria nummularioides,
Anislaea latifolia, Satyrium nepalense, Taraxacum officinale and Roscoea alpina. ldentification of other
species on which they fed was not possible as most of the species were in a senescent stage. Monal have been
reported to feed on roots and tubers of herbaceous plants such as Meconopsis paniculata and Arundinaria
spp., grass roots and mosses. They fed on the mosses Rhacomitrium crispulum and Bryum spp., and possibly
insects and grubs (Yonzon & Lelliot, 1981). Feeding was the major activity observed during this season. Birds
living in the higher altitudes tend to accumulate fat reserves in their body before winter so as to withstand

the severe weather conditions (Dorst, 1974). Thus need for food as well as for water could be a very

important factor influencing monal habitat use. Most other sightings of monal occurred between 2800 m and

2900 m altitude in similar Oak-Rhododendron forests. Monal were often seen getting flushed to the fir forest

which were present on a north north-western slopes and between an altitude of 2900 m to 3200 m adjacent

to the ORF. But monal were never observed to stay in this forest for long and would soon be seen flying back

to the ORF., It appeared that monal were mainly using the fir forest as an escape cover. Monal were also seen

in the scattered tree and scrub vegetation type which occurred on the eastern ridge area. But due to the rugged

terrain only a part of this ridge was walked. Monal in this area were always seen between 2600m and 2700m

altitude. Only three birds (a male and two females) were seent in this area and they were the only birds

flushed wh er the transects were walked. Monal used dense forested areas on this ridge which_ could be
enev

ith cli terrain. Monal
due to the presence of water. This area being rugged with cliffs proved tobe a gOOd escape o

ght along the cliff. But this vegetation type when compared with the ORF

would often flush to the left or i
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amboo cover. The Common is also rep 0 us e Such as cov
b The C Pheasant is also reported ¢ ¢ sheltered habitats such as covert and woodlan
and woodlands

to avoid the rigours of harsh winter weather (Hill & Robertson, 1988)

Winter .1s a cruinal period in the life of birds living in the high altitudes and the presence of snow
makes the food inaccessible and the ground dwelling birds are forced to move down to lower altitudes (Dorst,
1974). A slight shift in the altitudinal use by monal was noticed during start of February. Thereafter they were
seen mostly between 2800 m and 3100 m altitude till end of March. Monal are reported to move down to
2400 m during winter in Himachal Pradesh (Gaston ef al., 1981). It appears that their movement is mainly
influenced by the severity of the weather. Snowfall occurred very late during the present study and the snow
did not remain on the ground for long. Monal continued to use the ORF during peak winter. There was 1o
difference in use of the other areas. The maple forest was also used but only close to ORF. Gaston ef al.
(1981), found monal using various forest types including pine and fir during winter in Himachal Pradesh.
Roberts (1991), found that monal dig in quite deep snow and do not descend in winter below the snow line.
However, during this study, digging signs of monal were seen mainly in snow free patches at the base of trees
as well as in shallow snow (10-15 cm deep). It is expected that if the winter had been very severe a
significant shift in use of altitude and vegetation type may have occ—urred. Monal were often observed using

oliffs close to the ORF and cliffs provided favourable launching sites. Snow remained on these cliffs for a
short while and monal were observed using these cliffs during the snowfall.

Towards late winter and early spring, shift in the use of vegetation types by ozogd e SheemE

The snow in the upper reaches had almost melted. Monal began to use the Oak-Rhododendron degraded forest
(ORD), and cliffs between 3000 m to 3200 m altitude. But some monal continued to use the ORF vegetation
type. Males would often stand on rock outcrops and display to the females feeding below. Most of the
sightings occurred close to the cliffs. During mid April gradual movement of monal to the higher reaches i.e,,

to the alpine meadows and rocks (AMR) and alpine scrub (AS) were noticed.
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5,2 Group size and composition:

Living in groups is consid
ered advantageous since it enables the animals to find f
, o find food more easily

{hat more time can be spent in feeding (Caraco ef al., 1980; Krebs & Davies 1993; Hill & Robertson,
’ ) ; Hi obertson, 1988;
Reyonlds et al., 1988). In case of monal, flocks are reported to form only during winter, when the birds ar
y : e birds are

forced Into restricted habitats (Becbe, 1918-1922). During winter food becomes a scarce resource and with
very low temperatures prevailing conservation of energy becomes a nessecity. Expenditure of this energy in
other activities like maintaining territories during winter would be a very expensive process. Caraco ef al.
(1980), observed that yellow eyed Junco formed flocks containing an average of seven birds at 2°C, and at
10°C the flock contained only two birds. The mean group size of monal did not vary significantly across the
seasons. But my observations suggest that during autumn monal pheasants appeared to form loose groups.
Females appeared gregarious forming small groups, while males remained more or less solitary. The female
groups appeared very mobile, whereas males were often seen on the same or near by spot from where they
were flushed earlier. This suggests that they were more parochial. After the first snow, temporary but distinct
group formations were seen. An all-male group of seven or eight individuals, all-female groups of 10 to 12
individuals, mixed groups, and solitary males;-were seen. ThlS sort of group formation has also been reported

by Hill & Robertson (1988), from their study on the Common pheasant. The all female groups would at times

be joined by one or two males. The all male groups were only seen between 3000 m to 3100 m. They were

using areas with high snow COVEr. Groups of three or four males are reported to associate during the non-

| breeding season (Baker, 1930). Males tend to group only during periods of snowfall. Males due to their

conspicous plumage would easiy be spotted by a predator in snow. Thus males tend to flock together probably

{0 avoid predation. Monal is reported t0 be a possible prey of martens, red fox (Vulpes vulpes) and raptors

in the study area (Sathyakumar e al, 1992 a). During this study remains of monal were seen four times. It

or. Two attempts by golden eagle to prey on monal were observed

appeared that they were killed by some rapt

and on one occasion two martens Were seen chasing female monal. This indicated that predators probably

ition i in the study area. Females
Played a role in determining the habitat use as well as group composition in monal in the study

period, while the males

e March, and from then on, solitary males were quite

remained in groups only for a short span.
Iemained in groups throughout the study

Monal started to move to the higher reaches during lat
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observed. Gaston ef al. (1982), found that males moved to the higher and open areas duri h
eas during spring whic

suggests some territoriality. The data from the transects when tested for sex-ratio showed that they were equal

But from my observations and ad libitum sightings it indicates that it could be just a statistical artifact. During
he entire study immature birds could not be differentiated from the adults. The immature males are reported
{o attain their adult plumage in the second year, before which they appear similar to adult females except for
some small differences. The immature males are said to be larger than the adult females, with some black
spots on the throat and occasionally irredescent feathers on the underparts (Delacour, 1977; Keith Howmann
pers. comm.). This difficulty in identifying the sexes correctly could be responsible for the obtained sex ratid.
Sex ratio of monal across seasons in Kedamath WS has been reported to be 1:1 (Sathyakumar et al., 1992
a). While male : female sex ratio of Chinese monal has been reported to be 1:1.08 and 1.25:1 (Lu Tai-Chun

et al., 1986).

This study has shown that Oak-Rhododendron Forest with dense bamboo cover is an important

vegetation type for survival of monal during winter in the study area. Exploitation of bamboo from the high

altitude ORF may have negative impact on this preferred habitat by monal. On the other hand, impact of

summer livestock grazing in these areas on food availability to monal during winter is not known.

Sathyakumar (in press) has reported that disturbances in the form of large scale trekking, monmtaineering.and

loss of wildlife habitats due to human activities WS have resulted in absence or low numbers of monal in

certain areas within Govind WS. Monal has been reported to withstand a certain level of disturbance due to

human activity in some areas in GHNP Himachal Pradesh (Gaston & Garsor, 1992). In the present study a2

and during study period there was very little human disturbance.

an monal and associated species such as Koklas and Himalayan musk

o set aside large undisturbed areas of high altitude Oak-

For the conservation of Himalay
deer (Moschus chrysogaSIus), it would be jmportant t

Rhododendron Forests.
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