
Ecology of Satyr Tragopan in SNP, Darjeeling Khaling, s. /998 

CHAPTER3 

DISTRIBUTION AND ABUNDANCE 

3.1 Introduction 

Among the genus Tragopan the Satyr Tragopan is considered the most widely 

distributed species after the Temmic'k's Tragopan, Tragopan temmi'Ckii. It was 
N ~ 

believed to occur between 79°- 92° E (Gaston 1982) from Garhwal in the west 

through Kumaun, Nepal, Sikkim, Bhutan and Arunachal Pradesh (Ali and Ripley 

1978, Johnsgard 1986) at altitudes between 2400 m- 4300 m descending to 1800 m 

during winters (Vaurie I 965). Recent surveys have shown that this species is 

present in Garhwal, Kumaun, Nepal, Sikkim, Darjeeling hills of north Bengal, 

eastern and western Bhutan, western Arunachal Pradesh and more recently from 

south eastern China (Han Xian1995, Ma Shilai 1996). The current distribution 

encompasses the geographical area from 79 ~E to between 98 °E- 99°E. 

In this chapter I have reviewed the global distribution of the Satyr Tragopan and 

attempted to find out overlaps with other congeners along. the range of distribution. 

I have also reviewed the recent information about the presence of this species from 

farther eastern longitudes and commented on the possible relationship the Satyr 

Tragopan may have with its other congeneric species along this new range. Though 

discussed separately I have not intended to treat abundance as a separate topic from 

distribution. Apart from distribution and abundance I have made an attempt to 

obtain a relative density index from dawn call counts in the SNP. Such studies are 

expected to provide some information on the relative abundance and distribution 

46 



Ecology oJSatyr Tragopan in SNP, Darjeeling Khaling. s. 1998 

pattern of the species in the study area. Through my studies on the distribution and 

abundance of Satyr Tragopan I have tried to: 

1. Update and comment on the global distribution of the Satyr Tragopan. 

2 Map the distribution of Satyr Tragopan in the different areas of the SNP. 

3.0btain some measure of relative abundance including relative density indices. 

4.Monitor any changes in these indices. 

5.Identify the factors that determine the distribution and abundance of Satyr 

Tragopan in the Singhalila National Park. 

6. Identify the main field problems/difficulties in the methods adopted during the 

studies and to comment on their suitability and utility in the prevailing field 

conditions. 

3.2. Methodology 

A review of the available information about the Satyr Tragopan in the SNP through 

various sources indicated that its local distribution, abundance and general habitat 

requirements were very poorly known. To initiate any studies on the species I first 

had to verify the presence of the species in the National Park and to identify areas 

where the species was distributed locally. Prior to my surveys in the Park the Satyr 

Tragopan had been documented from Singhalila National Park over sixty years ago 

(Inglis 1933a & b). 

I conducted extensive surveys over various periods of time with an aim to establish 

the presence/absence and distribution of the Satyr Tragopan in the different parts of 

the Singhalila National Park. Apart from collecting such information I also 
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delineated areas that would serve as sites for intensive ecological studies in future 

on a limited population of birds. 

3:2.1 Extensive monitoring: Due to paucity of reliable information on the 

distribution of Satyr Tragopan in Darjeeling hills in general and Singhalila 

National Park in particular I initially relied on second hand information obtained 

from various sources. These included villagers living across the Park borders, 

Wildlife Department staff, forest village dwellers living within the forest, 

I.
shepherds/cattle herders in the numerous cattle/yak stations along the Nationa)'ark 

border and regular trekking guides (Sharma and Panday 1989, Kaul 1995). 

Subsequently, based on the information pr?vided by the sources, I conducted 

extensive surveys and covered all the beat~ (administrative unit of a range) of the 

1 09km2 National Park on foot. During these extensive surveys I used the existing 

network of forest paths/trails passing through different habitat/forest types to 

search for evidences of the Satyr Tragopan. 

True line transects (Burnham eta/. 1980) could not be laid in SNP. The main 

assumptions of the line transect method are: (a) that all birds on the transect line 

are detected, (b) birds are detected before they move, (c) measurements of distances 

are accllrate, (d) there are no double counts of individuals, (e) bird detection is 

independent and (f) biases from observers, seasons and weather are well understood 

(Bibby et a/. 1992). These assumptions indicate that the process is based on the 

ability of observers to follow a straight line or segments of straight lines (Anderson 

et a/. 1979). In SNP laying of such straight line transects was not possible because 

of the very folded topography and steep and rugged terrain. I therefore used the 
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existing network of roads and paths, which followed contour lines as monitoring 

trails (~ig 3.1 and 3.2). 

D Oak,mlxed 

1!1 Pure bamboo 
!iJ conifer plantation 
• B~oadleaved plantation 

Il'i!l streams 

~ Monitoring trans 

T 
N 

Fig 3.1 Map of Gairibans Beat of Singbalila National Park (including Gairibans, 
Kainyakatta and Kalpokhri) showing the broad habitat types and trails used for 

monitoring. 
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Fig 3.2. Map of Singhalila National Park (Sandakphn area) with broad habitat types and 
monitoring trails 

Detection of birds along a trail was rendered very difficult by the shy and elusive 

nature of the Satyr Tragopan. Similar to the experience ofKatti eta/. (1992) 

concerning poor detectability of birds in Arunachal Pradesh forests, detection of 

Satyr Tragopan was difficult in the Singhalila National Park due to the density of 

vegetation at the understorey level. Accurate distance measurements were not 

possible, as the birds when encountered were highly motile and easily flushed. 

Flushing sometimes occurred without the bird being visible and perhaps many birds 

were missed during these monitorings even when they were close by. Thus almost 

all the assumptions of line transect method would have been violated in this study 

had this method been applied. I therefore used the trail monitoring data to obtain 

relative abundance estimates by calculating the relative encounter rates (Kaul and 

Ahmed 1992) rather than attempting to obtain real density estimates. 
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I relied on direct sightings as well as indirect evidences in the forin of droppings 

and feathers to verify presence of the birds in a particular area (Gaston eta/. 1981b, 

Gaston eta/. 1983, Kaul1995). Surveys parties consisted of one to four observers 

who recorded the date, time, locality, general vegetation, number, sex and age 

category (adults, juveniles, chicks) for all encounters with pheasants or their 

evidences. 

3.2.2 Intensive monitoring: Based on these extensive surveys an intensive study 

area was delineated which comprised of Gairibans, Kalpokhari and parts of 

Sandakphu. These areas provided maximum concentration of Satyr evidences 

during that period. 

I stratified the entire intensive study area of approximately 25 km2 into three 

altitude zones of2600-2900m (zone 1), 2900-3200m (zone 2) and 3200- >3600m 

(zone 3 ). Four permanent transects/ trails (see table 3. I) were marked out in each 

altitude zone which were monitored systemically on a monthly basis ensuring that 

equal weight~ was given to each in terms of observer effort. I tried to identify 

trails of 3 km length for monitoring the intensive study area but in some areas trails 

of this length were not found and thus I had to select shorter trails for monitoring. 

Of the twelve trails eight were 3 km long, three were 1.8 km and one of2 km long. 

Sites with evidences of Satyr Tragopan were temporarily marked for carrying out 

vegetation sampling studies. Indirect evidences like droppings and feathers were 

also recorded. To ensure that the records were not repeated these indirect evidences 

were completely cleared. All animal details were recorded as for extensive surveys. 
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Table 3.1: Showing the salient features of the monitoring trails in the intensive 
study area. 

Trails Length (km) Altitude (m) 
1 3 2600-2625 
2 3 2625-2900 
3 1.8 2600-2700 
4 1.8 2600-2600 
5 3 2900-3010 
6 2 2900-3000 
7 1.8 2900-3000 
8 3 3000-3200 
9 3 3200-3400 
10 3 3200-3636 
11 3 3200-3300 
12 3 3200-3400 

3.2.3 Dawn call counts: I conducted call counts (Kimball 1949) on 3 of the 12 

transects that were used for routine monitoring. All these trails had good vantage 

points affording large area coverage in the Gairibans and Kalpokhri areas of the 

SNP. No universal J;I!ethod for estimating bird densities is available and appropriate 

methods may vary according to species, time and the place of study (Clobert and 

Lebreton1991). I used call counts (Gaston 1980, Duke 1989) to obtain relative 

density estimates of Satyr Tragopan in the Singhalila National Park. Observers 

were placed at five points along each trail and separated by a distance of 600 m. 

This distance was considered to be adequate between two adjacent observers 

(Gaston 1980) so that the possibility of missing out any calling birds between 

points was reduced. All these observation points were permanently marked so that 

the same place could be used for call counts in subsequent seasons. Counting of 

calling males was recorded on appropriately· designed data collection sheets on 

which a set of concentric circles was drawn for marking distances between the 

observer and the calling bird. The inner most circle of the chart represented the 
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series of 3 concentric circles represent~widths of lOOm, 200m and 300m 

respectively from the observer. At the census points the northerly orientation of 

each point was marked the evening before the census exercise and the observer 

oriented hims7If/herself accordingly at the time of count. For convenience, digital 

watches were used as far as possible and special care was taken to ensure that the 

watches of all observers were synchronised prior to counts. Each observer noted 

down the time and direction of the call, the approximate distance of the source of 

the call, the number of calls (note), duration of each call, the number of birds heard 

calling and marked the location of the bird (s) in the appropriate width bands. Other 

important variables recorded were weather conditions including cloud cover, wind 

conditions, temperature, relative humidity, rainfall and time of sunrise. The dawn 

call counts were repeated for three consecutive mornings along each trail. 

3.2.4 Analyses: Encounter rates were calculated to measure relative abundance 

from the direct sightings through observer effort by the relation ER=n/100 hrs 

where n= number of groups of Satyr Tragopan sighted. In cases of indirect 

evidences I used on! y faecal droppings to calculate the encounter rates through 

indirect evidences by the relation ER = n/km where n = number of groups of faecal 

droppings collected. Other forms of indirect evidences were ignored in the 

calculation of encounter rates. The maximum number of birds heard calling on any 

particular day of the census was considered the closest approximation of the 

relative density indices (birds/km2
) across trails through call counts. Due to small 

sample size on encounters I mainly performed non-parametric tests (Siegel 1953). 
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.3.3. Results 

3.3.1 Distribution 

3.3.1.1 Historical: The Satyr Tragopan was known to be distributed in Garhwal, 

east through Nepal, Sikkim to Assam north of the Brahmaputra as far east as 

Darrang (Beebe 1918, Whistler 1928). According to Johnsgard (1986) the species 

is distributed in the Himalaya between 8000 ft (2424 m) and 12000 ft (3636 m) and 

occasionally 14000 ft (4242 m) from Garhwal eastward to Bhutan and forests of 

neighbouring Tibet and Monyul to about 92 •E. This species was known to descend 

to 6000 ft (1818 m) in winter in dry and moist coniferous forests (Vaurie 1965). 

Beebe (1918-1922) reported the bird from Sikkim and Nepal inhabiting narrow side 

gorges with small streams in Rhododendron-Oak-Magnolia forests with bamboo 

and flowering undergrowth. Similarly, Ali and Ripley (1978) described the 

distribution range of Satyr Tragopan from Garhwal in the east through Nepal, 

Sikkim, Bhutan and Arunachal Pradesh at altitudes between 2400 - 4300 m, and 

descending to 1800 m during severe winter. The species was associated with oak

deodar and rhododendron forests on 'khuds' (hollows) with steep hillsides of 

scrubby undergrowth and ~ingal bamboo. It is noteworthy to mention here that the 

hills of Darjeeling have not been mentioned in the historical distribution of the 

species though there were reports of the bird from as far back as 1842 from 

Kurseong (Hickell 1842 in Inglis 1933a), in the vicinity ofDarjeeling (Jerdon 

1853) and Singhalila hills (Inglis 1933a & b) (Fig3.3). 
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3.3.1.2 Current distribution: The accepted geographical range of Satyr Tragopan 

extended from 79°E- 92 °E (Gaston 1982). Recent reports confirm the presence of 

the species from Garhwal (Prasad 1993), Kumaun (Young and Kaull987, Shah et 

a!. 1997), Nepal (Lelliot and Yonzon 1980, Forster 1982, Upreti 1982, Yonzon 

1982, Roberts 1983, Picozzi 1985, Picozzi 1987, Inskipp 1989, Roberts 1990, 

Inskipp fl991j, Amatya 1997, Maskay 1997) Sikkim (Pazo 1982, Lachungpa 1997, 

Lepcha 1997), Darjeeling hills in north Bengal (Anon 1992), Bhutan (Pradhan 

1983, Clements 1992, Inskipp 1993, Bishop 1996, Holt 1996, King 1996, Ali eta!. 

1996, Tymstara et a/1997) and Arunachal Pradesh (Kaul and Ahmed 1992, Kaul et 

.a!. 1995, Singh 1998). There were some recent reports of the presence of Satyr 

Tragopan from southern Tibet (Cheng 1989) and from one site farther east near the 

northeastern border of Myanmar and China known as Dulongjiang (Nujian Nature 

Reserve) of Gaologongshan region in the Yunan province of China (Zhjeng Guang-

mei 1992, Han Xian 1995 and Ma Shilai 1996). With the inclusion of this region of 

China the distribution rangejhe species has increased substantially and now 

encompasses the geographical area from 79 o E up to between 98 o E and 99 o E. A 

region wise description of the distribution of Satyr Tragopan, based mainly on 

review of available literature is presented below (Fig 3.4 ). 

Garhwal: There was severe paucity of information about the distribution of the 

Satyr Tragopan from the Garhwal Himalaya (Gaston 1982). Except for Garhwal as 

the western limits of Satyr Tragopan distribution no sites have been mentioned 

from the region in the historical distribution of the species. Currently the bird is 

suggested to be present in the Tons River catchment (Prasad1993) but this is based 

on reports provided by the local people of the area. 
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Kumaun: In the Kumaun Himalaya the Satyr Tragopan was reported from Dakuri 

(Abudali 1969). Young and Kaul (1987) recorded the birds in the Pindari and 

Milam valleys in the inner ranges of the Kumaun himalaya at altitudes of 2400-

4250 m. In very recent surveys (Shah eta/. 1997) the species was recorded from 

Sunderdhunga and Dwali areas in Almora district and Munsiari area in the 

Pithoragarh district of Uttar Pradesh. 

Nepal: The Satyr Tragopan was reported from the Kali-Gandaki valley in western 

Nepal at 2740 min winter (Rand and Fleming 1957). There are several reports of 

the species from the Annapurna Conservation Area (ACA) in Central Nepal. The 

Pi par Pheasant Reserve which lies within ACA is a pheasant sanctuary harbouring a 

good population of Satyr Tragopan. Here pheasant populations including the Satyr 

Tragopan have been monitored for nearly two decades now (Lelliot and Yonzon 

1980, Roberts 1983, Picozzi,l985,1987, Howman and Garson 1992, Kaul 1995 and 

Kaul and Shakya 1998). Apart from the Pipar area the Satyr has been reported from 

Ghasa (Roberts 1990) and Dhorpatan Hunting Reserve (Lelliot 1982, Roberts 1982, 

Inskipp 1989). Protected areas from central Nepal like Khaptad, Langtang, 

Sagarmatha and Makalu Barun all fall within the distribution range of the Satyr 

Tragopan (Forster 1982, Inskipp 1989) and each have the potential of holding Satyr 

Tragopan populations. 

Ripley (1950b) and Biswas (1960a) have reported the Satyr Tragopan from eastern 

Nepal in the Dudh Kosi and Hangu valleys. In the extreme north eastern part of 

Nepal, the species was known to be present in the Kanchanjunga Conservation Area 

at elevations above the zone of intensive arable activities (above 2000 m) in 
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temperate forests (Amatya 1997, Maskay 1997). Towards the southeastern borders 

of Nepal I have observed and recorded the birds at sites lying along the western 

border of the SNP at 2600-3300 m altitudinal range. 

Darjeeling hills: Historically the Satyr Tragopan was reported to be found in the 

vicinity ofDarjeeling at 7000- 8000 ft. (2121 m- 2424 m) by Jerdon (1863). Inglis 

(1933a) reported the presence of this bird in the Singhalila range or the present 

Singhalila National Park. Hickell (in Inglis 1933a) recorded the bird between the 

present Kurseong and Sonada regions in Darjeeling district as far back as 1842. 

Currently the species is reported to o'ccur in Neora Valley National Park (Anon 

1992) in the western part of the hilly district in addition to Singhalila National Park 

(Anon 1992). 

Sikkim: Satyr Tragopan, the first species of pheasant known to naturalists was 

reported from Sikkim Himalaya as quite common at higher elevations (Jerdon 1863, 

Beebe 1918-22). It was reported to occur between Changu and Nathula in north 

Sikkim (Inglis 1933a) and Bailey (in Inglis 1933a) recorded the birds near Gangtok 

at about 8000 ft (2424 m). Steven (in Inglis 1933a) further specified that the 

species was distributed in the outer ranges in the interiors of Sikkim at 7000 ft-

8000 ft (2121 m- 2424 m) in spring going down to 6000 ft (1818 m) in winter and 

ascending to 14000 ft (4242 m) in summer. Meinertzhagen (1926) recorded the 

species as commonly distributed in Lachung (north Sikkim) at 8,750 ft- 9,200 ft 

(2651 m- 2787 m). The Satyr Tragopan was reported to be distributed throughout 

the hills of Sikkim in thick canopy of tree or climbers in the Kanchanjunga 

National Park (Pazo 1982, Lepcha 1997). Very recent surveys have confirmed the 
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presence of the species from the Kyongnosla Alpine Sanctuary, Menmoitse Forest, 

Singhba Rhododendron Sanctuary, Kanchendzonga National Park and Maenam 

Wild Life Sanctuary (U.Lachungpa pers. com., Ghose 1998). 

Bhutan: Satyr Tragopan was found to be distributed in eastern and western Bhutan 

between 2743 m -3353 m (Ludlow 1937). It is considered to be fairly common 

throughout the country. The species was recorded from Hadzong in western Bhutan 

near Phuntsoling (Ali eta!. 1972). Other sites of current distribution include 

Gogona gompa (Inskipp 1993b ), Phobjika and Dochula in Blue Mountain Natural 

Forest (Inskipp 1993b, King 1996, Bishop 1997), Jigme Dorji National Park 

(Murphy 1994, Inskipp 1996), Pelela, Sangela, Zedeke, Mela, Pegula, Lingshi and 

Barshang (Pradhan 1983), Phephela (Clements 1992), Lingmithang (Dreyer 1995, 

King 1995, Holt 1996, Bishop 1997), between Tsongsa and Bhumthang (King 

1996), Yutongla and Chendebji (Tymstra et al. 1996) 

Arunachal Pradesh: There were very few site records of the Satyr from this state. 

The bird was considered to be restricted to the western portion in the Thingbu and 

Mago area of Tawang district (Kaul and Ahmed 1992, Singh 1994, Kaul et a!. 

1995). Very recently the Satyr Tragopan was sighted in the Eagle's nest Wildlife 

Sanctuary in western Arunachal Pradesh (R. Suresh Kumar pers. comm.). 

China: Historically Ludlow (1944) reported the species from the Chumbi valley in 

Tibet adjacent to Sikkim. Cheng (1989) reported the species from Mount Jumulong 

Ma (Quomolangma) National Park in the southwest border of the Tibetan 

Autonomous Region. However the most interesting part of the distribution was the 
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recently reported site on the southeastern side beyond Myanmar. Here the species 

was reported in Dulongjiang (Nushian Nature Reserve) in the Gaologongshan 

region of Yunan Province of China (Zheng· Guang-mei I 992, Xian 1995, Ma Shilai 

eta/. I996). With this the global distribution or range of the species extends further 

east by nearly 7 o. 

3.3.1.3 Distribution in Singhalila National Park: The first survey in SNP was 

carried out during the post-monsoon season of I 993 when the birds had stopped 

calling. Therefore I relied on other evidences like droppings, feathers and local 

reports in addition to sightings to obtain some patterns of Satyr Tragopan 

distribution within Singhalila National Park.(Table 3.2). 

I spent a total of 1218 man hours in four extensive monitorings and encountered the 

Satyr Tragopan 17 times during the period (direct and indirect). Fifteen (88.2%) of· 

the encounters occurred in the Gairibans-Kainyakatta-Kalpokhri (GKK) areas 

(southern SNP) while one each (5.8 %) in Sandakphu-Bikhay areas (central SNP) 

and Phalut-Molley (northern SNP). Over all encounter rates obtained from the 

extensive surveys were quite low, The highest value (2.03/100h) was obtained from 

the Gairibans-Kainyakatta-Kalpokhri area while Sandakphu-Bikhay and Phalut

Molley area had lower encounter rates of 1.63/100 hrs and 1.74/100 hrs 

respectively. From our extensive study results it was evident that Satyr Tragopan 

was primarily distributed in the southern part of the NP, through lower slopes of 

central part, the lower parts of the northern areas through to Sikkim. Towards 

Gairibans-Kainyakatta-Kalpokhri on the western side, the distribution was 

continuous with Nepal. The altitudinal range of the bird in the National Park was 
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2600-3300 m in moist temperate, oak-dominated forests, moist temperate 

rhododendron dominated forests and birch-rhododendron forests. In all these sites 

ringal bamboo (Thamnoca/amus aristata and Arundinaria maling) formed the main 

understorey . 

Table 3.2: Showing extensive survey sites and evidences received 

Season Sites Altitude {m) Evidences Forest type 
Premonsoon Sabarkum 3200-3500 NE Subalpine 

Phalut 3400-3650 NE Subalpine 
Gorkhav 2450-2900 NE Moist temperate 
Rammam 1800-2400 NE Subtropical 
N.Rimbick 1800-2425 NE Moist temperate 
Molley. 2900-3400 LR Fir and oak mixed 
Meghma 3000 LR Wet temperate 

Monsoon Gairibans 2625-3000 F, D, S, C Wet temperate 
Kainyakatta 2900 F, C, D Wet temperate 
Kalpokhri 3100 c Rhododendron 
Sandakphu 3000-3636 NE Subalpine 
Tumbling 3200 D Bamboo _P._ure 

Postrnonsoon Gairibans 2626-3000 D, F, LR Wet temperate 
Kainyakatta 2900 s Wet temperate 
Tumbling 3200 F Bamboo _P._ure 
Sabarkurn 3200-3500 NE Subalpine 
Gorkhay 2450-2900 NE Moist temperate 
Sandakphu 3636 NE Subalpine 

Winter Gairibans 2625-3000 NE Wet temperate 
Kainyakatta 2900 NE Wet temperate 
Sandakphu 3636 NE Subalpine 
Bikhay 3300 NE Birch 
Phalut 3400-3650 NE Subalpine 
Sabarkum 3200-3500 EN Subalpine 
Gorkhay 2450-2900 NE Moistte~erate 

Rimbick 2250-2700 NE Moist temperate 

Legends: NE= No evidences, LR= Local reports, S= Sightings, F= Feathers, D= Droppings 

c ~ Co.A.-U 

In the 2400-2700 m altitudinal zone there were mainly north-east and south facing 

slopes in Gairibans area with oak (Quercus pachyplzylla, Q. lamellosa, Q. lineata) 

dominated forests along with other tree species like Acer spp, Magnolia campbelli, 
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Rhododendron spp. and Sorb us cuspidata. In the Kainyakatta areas above 2800 m 

upto Kalipokhri the slopes were mainly north-east facing, and were covered with 

more mixed species of trees like Symplocos theifolia, Daphnipyllum himalayensis, 

Betula uti/is, and Lind era sp. From 3000-3300 m in the Bikhay areas where the 

slopes are north facing the Satyr Tragopan were found in forests that were 

dominated by Rhododendron spp., Betula uti/is with Abies densa. In the Molley and 

Phalut areas of the National Park the slopes are east and southeast facing and the 

Satyr Tragopan was distributed in areas below 3200 min pure stands of Hemlock 

(Tsuga brunniona) along with evergreen broad leaved trees like Quercus spp., 

Litsaea sp., Rhododendron spp., and Castanopsis sp. In all these areas, as 

mentioned earlier in the text the shrub cover was dominated by ringal bamboo 

especially in the region up to 3000m. Above this there were some stands which had 

Rhododendron campanulatum, R. cinnabarinum, R. thomsonii as the understorey. In 

the areas below 3000 m, the shrub species besides ringal bamboo comprised mainly 

of Viburnum erubescens, V.nervosum, Daphne cannabina, Piptanthus nepalensis, 

and Rosa spp. In the areas above 3300 m i.e. the Sandakphu area the slopes were 

north facing with forests that were fir dominated (Fig. 3.5) 

3.3.2 Abundance: I spent approximately 1236 man hrs in 249 intensive 

monitorings and covered a distance of747 km in the approximately 25 km2 

intensive study area. This exercise yielded 55 direct encounters with the Satyr 

Tragopan. Of these 52.2% (28) occurred in the pre-monsoon, 40% (22) in monsoon, 

and 4% (2) each in post-monsoon and winter. The birds were found to be 

distributed mostly in the 2600m-2900 m and 3000m-3300 m altitude zones where 
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. Fig 3.5: Distribution of Satyr Tragopan in various compartments of Singhalila 
National Park, Darjeeling (Shaded Grey) 
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59.2% (32) and 34% ( 18) of the encounters occurred respectively while in the 

regions above 3300 m only 4% (2) encounters occurred (Fig 3.6). 

25 

0 

2600- 2800 m 2600. 2900 m 2900 • 3200 m 3200 -3 500 

Altitude (m) 

Fig. 3.6:Showing altitudinal distribution of Satyr Tragopan in the intensive 
study area 

The results indicate that the Satyr Tragopan was mainly distributed in the 

altitudinal range of 2600 m-3300 m in the Gairibans-Kainyakatta-Kalpokhri area 

and Sandakphu-Bikhay areas of the intensive study site. The birds were most 

abundant in Trail 2 of Zone I and Trail 5 of Zone 2 while in Trail 7 of Zone 2 and 

Trail I 0 and Trail 12 of Zone 3 no birds were encountered throughout the study 

period (Table 3.3). Encounter rates fluctuated across the four seasons of the year, 

x2
= 8.90, p = 0.05 (Friedman Two way ANOVA). 
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Table 3.3: Showing overall sightings and encounter rates in the intensive study 
area. 

Altitude zone Trails No of Number of Number of Encounter 

groups individuals individuals/grp rate 

(groups/1 00 

hrs) 

Zonel (2600-2900m) 1 3 3 1 2.45 

2 8 21 2.63 11.15 

3 2 2 1 1.90 

4 12 21 1.75 11.24 

Zone 2 (2900-3200m) 5 9 10 ·1.11 7.30 
• 

6 6 10 1.67 7.45 

7 0 0 0 0 

8 2 2 1 2.32 

Zone 3 (3200->3600m) 9 1 I 1 .935 

10 0 0 0 0 

11 0 0 0 0 

12 I I 1 1.11 

Main differences in the encounter rates lay between pre-monsoon and post-

monsoon (Z = 2.3664, p = .0 180, WilcoxiJl Signed Rank Test) and monsoon and 

post-monsoon seasons (Z = 2.2014, p = .0277, Wilco~n Signed Rank Test). The 

differences in the encounter rates/relative abundance indices across the seasons 

were perhaps due to the difference in detectability of the birds in the prevailing 

weather conditions, the type and density of vegetation associated with each season 

as well as the behaviour of the birds in the different seasons. 

Kruskal-Wallis One Way AN OVA showed a significant difference in the encounter 

rates/abundance indices across the different transects situated in the three altitude 

zones (r}= 5.7931, d.f. = 2, p = .0552). The main difference Jay in the trails of zone 
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1 and zone 3 (U = 2.3802, p = .0173 Mann -Whitney U test) and zone 2 and zone 3 

(U = -1.9283, p = .053 Mann-Whitney U test) indicating that the birds were 

distributed mainly in Zone 1 and Zone 2. There was no significant difference in the 

relative abundance indices across the trails of zone 1 and 2 (U = .4328, p = .6651 

Mann-Whitney U test). In addition to these sightings, 45 groups of faecal 

droppings were encountered from the trail monitorings in the intensive study area 

of which 53.3% (24) were from zone1, 42.2% (19) were from zone 2 while 4.4% 

(2) were encountered from zone 3. Seasonally 44% (20) of the dropping groups 

were collected during the pre-monsoon, 37.8% (17) in winter, 13.3% (6) in 

monsoon, 4.4% (2) in post-monsoon (table 3.4) 

Table 3.4: Showing the mean encounter rates derived from faecal droppings 
(groups/km2

) of the Satyr Tragopan in SNP. 

Zones Pre-monsoon Monsoon Post-monsoon Winter 
1 0.38 0.12 --- 0.19 
2 0.16 0.03 --- 0.22 
3 

___ .. --- 0.03 ---

Thus encounter rates calculated by using the direct sightings and faecal droppings 

showed the same trend which indicated that the Satyr Tragopan was largely 

b~ 
distributed i-a the 2600 -3300 m (Table 3.5)., -::::: 

Table 3.5: Seasonal mean encounter rates through sightings and faecal 
droppings. 

Season Groups/lOOhours Groups/km 
(sightin2s) (droooin2s) 

Pre-monsoon 2.10 0.18 

Monsoon 2.70 0.05 

Post-monsoon 0.51 0.01 

Winter 0.65 0.13 
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altitudinal range though occasionally may occur in the region above 3300m in the 

intensive study area. The relatively higher collection of the droppings during pre-

monsoon and winter may be linked to the dry conditions and sparse vegetation 

associated with these two seasons. Encountering of faecal droppings was easier in 

winter especially if the ground was snow covered. 

3.3.3 Call counts: During spring call counts in 1995, 1996 and 1997 observers at 

each point on three trails (Trail 2, 4 and 8) were assumed to have recorded calls 

from an area of 0.28km2 (radius being fixed at 300m for each observer point). There 

was a general increase in the number of birds heard calling with increase in the 

radius of the call count point. Maximum number of groups were heard in the 300m 

radius belt after which the increases in groups heard were marginal (Fig 3.7), thus 

implying that 300m radius was optimum-for counting Satyr Tragopan in the 

existing field conditions. 
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Fig.3.7 :Number of calling groups heard from various distances during call 
counts in SNP 
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All double counts between adjacent observers or points were deleted immediately 

after the call count exercise by comparing the time and direction of the calls. Thus 

an area of 1.4km2 (0.28km2 x 5) was covered along each trail. A total of 28 calling 

groups were recorded from the three trails in I 99 5, 19 groups in 1996 and 24 

groups in 1997 with a mean density index of 6.19/km2
, (±0.87) 4.52/km2 (±0.58) 

and 5. 71/km2 (±0.38)for three years (Table 3.6) 

Table 3.6: Showing the mean relative density indices (calling groups/km2
) of 

Satyr Tragopan in 1995, 1996 and 1997. 

Transect 1995 1996 1997 

GBII 10.71 7.14 6.43 

GBIV 4.29 2.86 7.00 

KKIV 5.71 5.00 6.42 

The number of calling groups of Satyr Tragopan was consistent on Trails 2 and 8 in 

all 3 calling seasons while the number of calling groups on trail 4 fluctuated 

between the three seasons (F2,1s = 6.375, p = .0081, 1 Way ANOVA). Birds 

appeared to be more abundant on Trail 2 (15,10,9) in all three years than on the 

other two trails Trail4 (5,4,7) and TrailS (8,5,9). The number of calling groups of 

Satyr Tragopan differed when considered across the trails in all the three years 

(F2,6o = 3.148, p = .050 One Way ANOVA). The over all difference in density 

indices across trails in three years was possibly due to differences in relative 

density indices across pairs of trails in the three years (Table 3. 7). 
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Table 3.7: Values of paired t test showing the differences in density indices 
across 2 trails (1995-1997) 

Year Trails t d.f. p 

1995 GBII & GBIV 3.01 8 .017 

1995 GBII& KKIV 3.71 8 .006 

1996 GBII & GBIV 3.84 5 .012 

1997 GBIV & KKIV 8.18 5 .000 

There was a significant positive correlation between the encounter rates derived 

from trail monitoring and the density indices obtained from dawn call counts (r,= 

0.758, p = 0.05) indicating agreement between the indices obtained from call counts 

and encounter rates. Both the methods may therefore be used to obtain relative 

measures of abundance surveys for Satyr Tragopan populations. 

3.4. Discussion 

3.4.1 Global distribution: According to Johnsgard (1983) one of the centres of 

pheasant diversity occurs near northern Myanmar and Yunan and the upper reaches 

of Yangtze, Mekong, Salween and Irrawady rivers. The Tragopan prototype 

population is 'believed to have originated in this region (Islam 1992). All the 

species ofTragopan pheasants are montane forest birds endemic to Asia (Johnsgard 

1986). Except for the Cabot's Tragopan other species of Tragopan are distributed 

in the Himalaya at varied altitudes and forest types. The distribution of Tragopan 

pheasants is believed to be allopatric with minor zones of overlap between 

Temmjf'}'s Tragopan and Cabot's Tragopan in China and the Satyr Tragopan and 

Blyth's Tragopan in eastern Bhutan (Delacour 1979, Cheng 1980, Johnsgard 1986). 
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According to their plumage patterns and geographic range the Western Tragopan, 
;-, 

Satyr Tragopan and the Temmt9k's Tragopan are closely related and represent one 

superspecies while the Cabot's Tragopan and the Blyth's Tragopan form a second 

group (Johnsgard 1986). On the other hand, based on their call types, Islam and 

Crawford (1996) placed the centrally distributed species Blyth's Tragopan, 

"' Temmwk's Tragopan and the Satyr Tragopan in one acoustic group while the 

peripheral species i.e. Cabot's Tragopan and Western Tragopan were considered 

two separate groups. 

The Western Tragopan is the most westerly distributed species of the genus. It is 

currently found from the Palas Valley in Indus Kohistan in Pakistan through 

Kashmir, Kishtwar in the Chenab valley to Kinnaur, Sutlej valley in north western 

India (Gaston eta!. 1983, Islam 1983, Islam 1986). According to Johnsgard (1986) 

though there are no physiographic or ecological barriers, the upper waters of the 

Ganges forms the eastern limits of its range and perhaps overlaps with the range of 

the Satyr Tragopan. According to Gaston (1981a) the Jamuna valley represents the 

approximate point of contact between the Satyr and the Western Tragopans. 

Perhaps it is in these regions that the Satyr Tragopan is replaced by the Western 

· Tragopan. Such ecological replacement where species inhabit separate but 

adjoining ranges according to Lack (1971) may occur for two reasons (1) they have 

such similar ecology that only one can persist in any one area and (2) each is better 

adapted than the other to a part of their combined ranges. As one moves westwards 

in Himalaya the climate becomes drier and subarctic conditions prevail at 2000 m -

2500 m and arctic conditions from above 2600m (Negi 1985). In the central and 

eastern Himalaya the sub-arctic conditions start at 2500 m-2600 m and arctic at 
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3500 m-3600m. Eastern himalaya is a zone of very high precipitation while it is 

moderate in Nepal and western Himalaya (Negi 1985). These conditions produce a 

completely different set of vegetation communities and habitat types all across the 

region which are strikingly different types especially at the two ends of the 

Himalaya. 

According to Young and Kaul (1987) though Kumaun marks the boundary between 

the ranges of Western Tragopan and the Satyr Tragopan there are no physical 

barriers holding their populations apart and thus there are possibilities of finding 

the two species close together. The last reported record of the Western Tragopan in 
(N 

Kumaun was in 1877 of a skin obtained from Almora baza,r (Jerdon 1877). It is 

conjectural however to base the distribution of Western Tragopan in Almora based 

g~ Ov 
on the discovery of a,jn a local baza,t. 

From Kumaun eastwards uP{o Bhutan the Satyr Tragopan is the only species of the 

genus occurring all along the Himalaya. In Nepal the Satyr Tragopan is distributed 

throughout the Himalayan from the west to the east. The Pi par Pheasant Reserve in 

westcentral Nepal is a pheasant sanctuary harbouring a good population of Satyr 

Tragopan (Lelliot and Yonzon 1980, Roberts 1983, Picozzi,l985,1987, Howman 

and Garson 1992, Kaul 1995 and Kaul and Shakya 1998). Apart from the Pipar area 

the Satyr has been reported from Ghasa (Roberts 1990) and Dhorpatan Hunting 

Reserve (Lelliot 1982, Roberts 1982, Inskipp 1989). Protected areas from western 

and central Nepal like Khaptad, Langtang, Sagarmatha and Makalu Barun all fall 

within the distribution range of the Satyr Tragopan (Forster 1982, Inskipp 1989) 

and each have the potential of holding Satyr Tragopan populations. 
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In east central Bhutan, the range of Satyr Tragopan may overlap with the eastern 

Blyth's Tragopan. According to Ripley ( 1961) this subspecies is distributed in 

southeastern Tibet, Bhutan and the upper ranges of the upper hills east ofMishmi 

in altitudes between 6000 ft-12000 ft (1818 m- 3636 m) in moist temperate and 

coniferous forests. In Bhutan the Satyr Tragopan is reported to have a very wide 

altitudinal range from 2200 m-4200 m (Pradhan 1994, Dreyer 1995, Holt 1996, 

Bishop 1997, King 1997). The records of the Blyth's from Bhutan on the other hand 

indicate they may be confined to the 2400 m-2600m altitudinal range (McGowan 

and Garson 1995)~. Altitude probably plays a vital role in segregating the two 

species in this part of their distribution. 

Western Arunachal Pradesh appears to be the western limits of Satyr Tragopan 

distribution in India. This species has however been reported form farther east in 

very recent surveys in Dulondjiang (Nujian Nature Reserve) of the Gaologongshan 

Region in the Yunan Province of China (Zheng Guang-Mei 1992, Xi an 1995, Ma 

Shilai 1996). It may be pertinent to add here that although the Satyr Tragopan has 

been listed as present in that area of China, it is not clear if any evidence of the 
,_ 

·Satyr Tragopan have been procured from these areas. Temmwk's Tragopan and 

Blyth's Tragopan (subspecies not specified) have also been recorded from this area. 

Though present within the same range the three species seemed to be segregated by 

their latitudinal range, altitudinal range, forest type and the aspect of the terrain. 

The Satyr Tragopan was reported to occur at 2400 m-3000 m in mid mountain 

moist evergreen and mossy elfin forest. The Blyth's Tragopan from mid mountain 
1\. 

mossy evergreen forests at 2000- 2400m and the Temm~k's Tragopan in mid· 

mountain mossy evergreen forests, mossy elfin forests and cool coniferous forests 
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in 1600 m- 2900 m (Xian 1995). The Satyr Tragopan and the Blyth's Tragopan 

appear to be present in a very narrow latitudinal range of27° 6'- 27° 10' N 

whereas the Temmtc'k's Tragopan was relatively well distributed between 25 o-
. N . 

27 °N. The Temmi~ks Tragopan range also touches the Satyr Tragopan range in 
i' 

western Arunachal Pradesh. Recently Singh (1998) has reported on the range 

"' extension of the Temmisk's Tragopan in the West Kameng district of Arunachal 

Pradesh in localities having approxima,te co-ordinates of 27° 28' N, 92° 23' E which 

were west of the western limit of93° 30' E of the species. In the same region Satyr 

Tragopan has also been recently sighted (R.Suresh Kumar pers.com.) in an area 

further south but at almost the same longitude. These observations suggest an 

"' overlap in the ranges of·Satyr Tragopan and Temmick's Tragopan in West and East ,.,, 

Kameng districts of Arunachal Pradesh (Singh 1998). 

Ludlow and Kinnear (1944) considered the Subansiri- Manas water shed (Dafla 

hills in Arunachal Pradesh) as the dividing line between the ranges of the Satyr 

Tragopan and the TemmiRk's Tragopan. It is not known whether there is any 

"' hybridisation in the wild between Satyr Tragopan and Temmi~k's Tragopan as they 

are considered to be the most closely related species among the Tragopan 

pheasants. Hybridisation cannot be ruled out because in captive conditions the birds 

hybridise quite freely and the offspringe~ are fully fertile (Seville 1979) and 

indistinguishable from chicks of either species (Delacour 1979). Recently a skin 

was located in a museum in China which had been collected from the wild. This 

skin presents a mixture of the morphological characters of the Satyr Tragopan and 
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the Temmi~k's Tragopan indicative ofhybridisation of the two species in the wild 

(David Rimmlinger, pers. comm.). 

The estimated range size of the Satyr Tragopan according to McGowan and Garson 

(1995) is between 50,000 and 100,000 km2 but with the additions of new areas from 

China the range might increase by another 50,000km2 based on the authenticity of 

these reports. There appears to be a large gap in the distribution of Satyr Tragopan 

in the eastern most known site in India (Mago, Arunachal Pradesh, 92°, 30' E ) and 

l"v 
Gaologongshan (97"E). Between these two sites Temmick's Tragopan has been 

"' 
found distributed from Bomdilla, Arunachal Pradesh (92° 30'E) (Singh, 1998) 

through to Machuka (94° E) (Kaul et al. 1992) and beyond probably contiguous 

with China to the east. Therefore in all probability Satyr Tragopan and the 

"' Temmick's Tragopan co-exist across the length of Arunachal Pradesh. If not then 
N 

the occurrence of Satyr Tragopan in an isolated pocket in China raises many 

doubts. 

"' Out of the five species of Tragopans the Satyr and the Temmick's have relatively 
N 

larger ranges than the rest. A number of studies have shown that species occurring 

over large geographic ranges tend to have more local abundances than restricted 
r vJ.Wv -m R~ 

range species (Bock 1984,1987, Brown and Maurer 1987, Ford 1990, f11ller 1982 
" 

etc.) This happens because a species, which is widespread is capable of exploiting a 

wider range of resources than the ones confined to small ranges (Brawn 1984; 
8~ ,q~l( >v 

McNaughton and Wolf 1970).. Thus among the Tragopan pheasants the Temmi~k's 

Tragopan and the Satyr Tragopan appear to be capable of exploiting a wider range 
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rv 
of resources than their congeneric species. Nevertheless even the Temmick's does 

I< 

not encounter the amount of diversity that the Satyr Tragopan does in its 

distribution from the eastern Himalaya to the western. Thus it would not be 

inappropriate to say that the Satyr Tragopan is most adapted to a diverse set of 

habitats along its geographical range and perhaps the most stable of the Tragopans. 

3.4.2 Local distribution: 

According to Krebs (1978) the distribution of animals is governed by certain 

factors which include dispersal, habitat selection, inte~'tonships with other 

animals (predation, competition), temperature and moisture and physicochemical 

factors (light, soil, water, fire etc.). The Singhalila ranges fall within the suggested 

course of westward movement of the Satyr Tragopan from its probable area of 

origin (Johnsgard 1983). In the Himalaya altitude is one of the most important 

factors governing vegetation communities (Mani 1974). Altitude is directly and 

indirectly responsible for governing the faunal distribution in these regions. 

Singhalila Hills are a part of the eastern Himalaya (Ali 1978, Negi 1985, Rau 1974, 

Anon 1991) where the forests vary in composition with altitude (Anon 1992). Such 

variation in vegetation composition is bound to affect the distribution of Satyr 

Tragopan along an altitudinal gradient. The altitudinal zone of Satyr Tragopan 

recorded in Singhalila National Park generally agreed with the range of the species 

elsewhere (Gaston 1980, Lelliot and Yonzon 1980, Picozzi 1987). I never recorded 

any birds below 2600 m probably because the study area did not extend much 

below this altitude. 
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In addition to the Singhalila National Park the Satyr Tragopan is reported to be 

distributed locally in two protected areas in the Darjeeling hills, one from Senchal 

Wildlife Sanctuary from fairly recent reports ( Sargam Rasaily pers. comm.) and 

Neora Valley National Park (Anon 1992). Perhaps the other sites in the Darjeeling 

hills reported to have Satyr Tragopan in the past (Jerdon 1864 and Tickell in Inglis 

1933) do not possess the species any longer. 

In the SNP the southern portions (Gairibans-Kainyakatta-Kalpokhri) had a wide 

spread distribution of Satyr Tragopan. In this portion of the Park the birds were 

found to be more abundant than in other areas. Here the fairly undisturbed primary 

forest cover (principally oak dominated) extended beyond the boundaries of the 

National Park. In the central part (Sandakphu-Bikhay) the Satyr Tragopan 

distribution was limited to the narrow upper strip of the Park in areas between 

2600m- 3300m. The east central border of the Park is dotted by numerous 

settlements and the forest in the vicinity of these habitations has undergone drastic 

changes. In the past there were major construction works in the fonn of roads, 

clearing for agriculture, logging operations, clearing for plantation of exotic species 

like Cryptom(lria japonica and Pinus petula and the presence of numerous cattle 

and yak stations. So perhaps only the narrow central strip of remnant forest retained 

the distribution of the Satyr Tragopan in this area. Nepal borders the western part 

of the National Park and there are only a few small patches of forests, which are 

contiguous with the forest in SNP. The distribution of the Satyr Tragopan in this 

area is also contiguous. There is possibility of the occurrence of Satyr Tragopan in 

the north western part of Sikkim adjoining the Phalut-Molley areas of Singhalila 

National Park due to contiguity of suitable habitat across the states. This is 
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confirmed by local reports, which indicate the presence of Satyr Tragopan from the 

border areas of Sikkim. I have confirmed the presence of Satyr Tragopan in the 

Phalut-Molley areas of the Park. Over all, except for the narrow area of distribution 

in the central portion of the Park the Satyr Tragopan was found to be well 

distributed all over the National Park particularly in those areas which had 

undisturbed primary forests at 2600 m-3300 m altitudes. 

The other species of galliformes present in the Singhalila National Park were Black 

Backed Kaleej Pheasant (Lophura leucomelana melanota), Blood Pheasant 
c~ 

(Ithaginis cruentus),,.,Hill Partridge (Arborophila torqueola) and Redbreasted 

.Jy 
Part,1dge (Arborophila mande/lii). Though studies on niche separation and resource 

partitioning were beyond the scope of this dissertation it may be worthwhile to 

mention the local distribution of the different galliform species in relation to the 

distribution of the Satyr Tragopan in the Singhalila National Park. The Blood 

Pheasant was distributed in the upper elevations of the Park above 3300 m in 

subalpine forests and was thus completely isolated in ecological terms from the 

Satyr Tragopan. The Redbreasted Partridge was at the other extreme found at 

lower elevations i.e. below 2600 m and perhaps the ones recorded by me at 2600m 

were occasional birds. The Kalij Pheasant and the Hill Partridge were perhaps the 

only real competitors of the Satyr Tragopan. 

3.4.3 Abundance: As it was not possible to fulfill most of the assumptions of the 

line transect method (Burnham 1980, Bibby eta!. 1992) due to prevailing field 

conditions in the SNP I found monitoring trails a suitable alterna~"fnethod for 

estimating relative abundance indices of the Satyr Tragopan (Kaul and Howman 
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1992, Kaul and Ahmed 1992 and Sathyakumar 1992). Distribution studies in 

Singha1i1a National Park revealed that the species was most commonly encountered 

and possibly most abundant in the 2600 m-3300 m altitude zone of the intensive 

study area. The fluctuations in the encounters or density indices of the Satyr 

Tragopan across the trails were due to the differences in the altitude of trails with 

the maximum abundances in zone 1 and zone 2. These two zones were associated 

with 'l1liiillt broadleaved evergreen forests dominated by Quercus pachyphylla along 

with other Quercus species like Q. lineata and Q. lamellosa, Rhododendron spp., 

Magnolia campbelli and Acer spp. The high altitude areas or zone 3 had more silver 

fir (Abies densa) dominated forests. The Satyr Tragopan seemed to be more 

associated with broadleaved forests and were therefore abundant in zone 1 and 2. 

The habitats and altitudes of zone 1 and 2 were also quite similar and therefore the 

abundance indices did not show any significant differences. The main differences 

occurred between these two zones and zone 3 where both variables were quite 

different. 

The fluctuation of encounters across the seasons was probably because of the 

variation in detectability of the birds on the trails during various weather conditions 

associated with each season. In the pre-monsoon season, the Satyr Tragopan were 

more easily detected through their calls and their advertisement behaviour. 

However in the middle and latter part of monsoon and the post-monsoon there were 

fewer encounters with the birds during the trail monitoring probably because the 

birds were either incubating or rearing their young ones. The monsoon and post-

monsoon season are also associated with dense vegetation cover which, probably 

further enhanced the difficulty of detection of Satyr Tragopan on the trails. 
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Moreover in spring and early crowing periods, pheasants are probably more 

homogeneously spread throughout their range than at any other time of the year 

(Kimball 1949). According to Ali (1980) the Satyr Tragopan migrate to areas as 

low as 1800 m during severe winter but in Singhali1a there were no changes in the 

encounter rates during winter on any of the trails suggesting that Satyr Tragopan 

probably did not migrate in SNP. In winter, areas below 3000 m did not have 

extreme conditions and the snow cover remained thick and unthawed only in the 

north facing slopes. Therefore, soil and vegetation did not remain covered with 

snow for long and as a result there was not much apparent change in the availability 

of resources. 

Although the birds were less vocal in 1996 the relative density indices on two of 

the trails across the three years of study were quite consistent. Weather and wind 

conditions did not vary very much over the three years. It is difficult to predict the 

trends in the population from only three years monitoring and more counts at 

regular intervals could give a definite indication about the population trends. Such 

trends are now possible to deduce from monitoring done in Pipar, Nepal where call 

counts of Satyr Tragopan and other pheasant have spanned nearly two decades 

(Kaul and Shakya 1998). 

The positive correlation between the two sets of abundance data derived from 

encounter rates and call counts indicated established the validity of both techniques 

for surveys (Kaul 1992). As Satyr Tragopan call only during the breeding season 

the trail monitoring method could be used to achieve encounter rates in order to 

produce some relative abundance estimates at other times of the year when the 
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Satyr Tragopan are not calling. In vocal pheasants the call count surveys are 

preferred because it involves very little time and effort for the comparatively larger 

area coverage achieved. 

As experienced by other workers like Duke (1989) and Picozzi (1985,1987) I also 

experienced some field difficulties while using the call count method to estimate 

the relative density index of the Satyr Tragopan in the SNP. 

1. Accurate estimation of the distance between the observer and the source of call 

was not possible. An accurate estimation of the area surveyed was therefore not 

possible. Although I used fixed radii in distance classes, in cases where birds called 

from areas which were close to boundaries it was difficult to assign a caller to a 

proper distance class. 

2. Folded topography made audibility, distance assessment and judgement of the 

direction of calls difficult which may have led to over counts and undercounts. This 

was especially true in cases where bird calls bounced and birds called from the 

valley bottoms. 

3. Hearing capacity of observers differed and some calls coming from fairly long 

distances might have been left out leading to undercounts. 

4. Adverse weather conditions like thick fog and rains affected the calling 
I 

behaviour, while wind with high velocity completely distorted the direction, 

distance and loudness of the calls. 

5. All calling males that were heard from around a certain point did not call every 

morning of the survey. They might also shift their calling position each morning. 
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6. Birds were assumed to start calling from near their roosts but may not be 

stationery as the morning progresses which probably lead to over counts. Therefore 

call counts are best when kept short. 

Despite all these shortcomings I found the call count method the most appropriate 

way of obtaining the abundance/relative density indices and establishing the 

presence/absence status of Satyr Tragopan in my study area. This method can be 

suitably used in Satyr habitats which are usually steep, with thick bamboo 

understorey (like in SNP) that rule out flushing and visual counting. The dawn 

chorus in Satyr Tragopan is very pronounced and requires little expertise, expenses 

and time. Call counts is a non-invasive technique which causes little or no 

disturbance to the birds during the crucial breeding season which methods like 

flushing would involve. It can be suitably used in short surveys too because with 

little effort the presence/absence status of the species in any area can be 

determined. For long term studies if the method is used in previously surveyed 

areas without changing the observation stations then changes in the 

abundance/density indices can be monitored over long periods. To ensure that all 

birds around a listening station are counted, it is advisable to count from the same 

stations for at least three consecutive mornings as all birds do not call every 

morning. In folded terrain the accuracy of counts would increase if the distance 

between two listening stations is not more than 600m so that no birds are missed 

out between two successive observation points. I used a fixed radius for recording 

the distance of calls to obtain an approximate estimate of the survey area. This was 

not rigid and I recorded and estimated distances of calls coming from more than 

300m distance which were kept out of the analyses. Therefore the figures of density 
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and abundance that I have obtained from these studies are not absolute but are 

indices. Use of such indices relies on the assumption that the indices measure a 

constant but unknown proportion of the population (Clobert and Lebreton 1991). 

However data should be treated with caution as extrapolation to produce absolute 

counts and measures of absolute density may produce erroneous results for reasons 

already discussed. Above all calibration should ensure that the relative measures 

are comparable (Clobert and Lebreton1991). 

3.5. Conclusion: 

With the confirmed reports of the Satyr Tragopan from the Gaologongshan region 

of China the geographical range of the species has changed markedly. The species 

seemed to have radiated both eastward and westward from its prototype 

population. Its extent across 78°E- 98°E (fomerly upto only 92°E) showed that 

the species was adapted to a wide variety of forest and vegetation types not 

encountered by any of its congeneric species w"ithin their respective geographic 

ranges. Many of the areas between 92 °E and 98 °E which include parts of 

Arunachal Pradesh and Myanmar have not been surveyed thoroughly to confirm the 

presence or absence of the species. Information from these areas would throw more 

light as to whether the Satyr Tragopan has a continuous distribution till the end of 

its range or is replaced by the Blyth's or Temmick's towards the eastern part and 

then reappears to share the range with the other two species at the eastern limits of 

its distribution. Within the study area the Satyr Tragopan seemed to be distributed 

in those areas that have good primary wet temperate, moist temperate or subalpine 

forest cover at altitudes ranging from 2600 m- 3300m. The distribution was 

continuous in the National Park with the distribution area at the central portion 
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being narrow probably due to habitat changes by human activities over periods of 

time. Intensive monitoring showed that the wet temperate and moist temperate 

forests were the most preferred forest covers. Although call count studies for three 

years were not enough to predict any population trends, yet these studies indicated 

that the Satyr Tragopan were fairly abundant and their relative density indices quite 

consistent in the intensive study area ranging from 4.52/km2 -6. 19/km2
• 
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