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

SUMMARY 

Sixteen genera (Delacour 1977) and 51 species (69 taxa) of pheasants are known to 

science and out of these 50 species are endemic to Asia (McGowan and Garson 

1995). Of the 51 species of pheasants 17 species occur in India. Of the 69 taxa of 

pheasants more than half i.e. about 64% are threatened, 27% are categorised as 

safe and another 9% are insufficiently known. 

The Satyr Tragopan (Tragopan satyra, Galliformes: Phasinidae) is one of the most 

attractive and little studied species among the pheasants. It has been categorized as 

Near Threatened by the Birdlife International in Birds to watch 2: the world list of 

threatened birds. The Pheasant Specialist Group in its Pheasant Action Plan has 

listed the species as "Vulnerable" (McGowan and Garson 1995). 

Apart from the observations of British Naturalists and a few surveys in its range of 

distribution there has been no detailed and intensive work on the ecology of the 

Satyr Tragopan. Therefore this dissertation work is the first detailed work on the 

ecology of the Satyr Tragopan and was attempted with the following objectives: 

• To obtain information about the presence and distribution of the Satyr 

Tragopan in the Singhalila National Park (SNP), Darjeeling. 

• To formulate techniques for abundance indices. 
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• To study the habitat utilisation patterns of the Satyr Tragopan in the SNP to 

generate information on the broad characteristics of available and utilised and 

shift in habitat use. 

• To study and identify the food plants of the Satyr Tragopan .. 

• To study the social organisation and calling behaviour of the species. 

• To study the effect of human pressures on the pheasant habitat like lopping 

fodder collection, forest produce collection and grazing and browsing by cattle 

from human habitats to help in formulating conservation measures and 

management techniques for the Satyr Tragopan in particular and the Singhalila 

National Park as a whole. 

The study area was located in the 108.77 km2 Singhalila National Park (27°13'15 

"N- 27°1'46"N ; 88° '5" E- 88°7'5"E) in India at the extreme north western 

boundary ofDarjeeling district with the Singhalila spur separating the district from 

Nepal and Sikkim. The altitude of the Park varies from 2400m - 3650m and moist 

temperate conditions prevail throughout the year because of which the vegetation 

is of temperate to a subalpine type. Wet temperate, moist temperate and subalpine 

forests form the main forest cover of the Singhalila National Park (Anon 1992, ). 

I divided the study period into four seasons viz. the pre-monsoon season, 

monsoon season, post-monsoon season and winter season. The intensive study 

area of approximately 25 km2 was stratified into three altitude zones of 2600-

2900 m (zone 1), 2900-3200 m (zone 2) and 3200- >3600m (zone 3). Four 
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permanent transects/ trails were marked out in each altitude zone which were 

monitored on a monthly basis. I collected data on abundance from call counts 

(Gaston I 980). Information on habitat use was obtained by monitoring trails 

whereas feeding ecology was studied by faecal analysis. 

Univariate and multivariate statistical tests were used to analyse data following 

Sokai and Rohlf(I995), Zar (I984), Snecdor and Cocharan (I967) and Siegel 

(I957). For multivariate analysis, data variables were appropriately transformed 

(arcsine, lognormal, logratio) to normalise the data. All analys@s were carried out 

manually and by the software package SPSS 7.5 for Windows (Norusis I990). 

Intensive studies yielded 55 direct encounters with the Satyr Tragopan of which 

52.2% occurred in the pre-monsoon season, 40% in monsoon and 4% each in 

post-monsoon and winter. Altitudinally 59.2% of the encounters occurred at 

2600-2900 m, 34% occurred at 3000-33000 m while in the areas above 3300 m 

only 4% of the encounters occurred. Encounter rates of birds in different altitude 

zones differed across the four seasons (x2 = 8.90, p = 0.05, Friedman Two Way 

AN9VA). 

i 
I 

A total of 28 calling groups were recorded from the three trails in I995, I9 groups 

in 1996 and 24 groups in I997 with a mean density index of 6. I9/km2
, (±0.87) 

4.52/km2 (±0.58) and 5. 71/km2 (±0.38)for three years The number of calling groups 

of Satyr Tragopan only on trail 4 fluctuated between the three seasons (Fz,ls = 

6.375, p = .008I, I Way ANOVA). 
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Five broad habitat types were identified from the intensive area. Based on the 

location of animal plots it was found that oak forests were the most preferred 

general habitat of the Satyr Tragopan whereas the others were avoided or used 

less in proportion to their availability. 

In the pre-monsoon data on random plots PCA extracted 4 factors which 

cumulatively accounted for 64.521% of variance in the general habitat variables. 

Factor 1 had high positive loadings for ground cover factor and apparently 

represented open areas. Factor 2 showed high loadings for shrub factor and 

probably reflected areas with tall and dense shrub cover with sparse ground 

cover. 

The first axis on the animal plots for pre-monsoon had heavy positive loadings 

(>.5) for shrub factor and ground cover height. The sec~nd factor was heavily 

loaded in favour of ground cover. 

In discriminant function 1 shrub cover and slope were the variables which 

differed significantly between the animal and random plots (A.= .944, d.f. = 2, p 

= .001) and this function correctly classified 80.6% of the cases in the pre

monsoon data set. According to this analysis the animal plots were characterised 

by lower shrub cover and more slender slope as compared to the random plots. 
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During monsoon PCA extracted four factors from the general habitat of the 

monsoon season which explained 73% of the total variation. Tree factor had high 

positive loadings in Factor I while in Factor 2 shrub factor was highly loaded. 

For animal plots PCA extracted 4 factors which cumulatively explained 73.&% 

of variance in the monsoon habitat of the Satyr Tragopan. High factor loadings 

were obtained for the tree factor in Factor I and negative loading for ground 

cover, while in Factor 2 the shrub factor obtained high loadings. 

From the monsoon habitat data DFA extracted canopy cover, ground cover 

density, shrub cover density and shrub species diversity as the variabies that 

differed significantly between animal and random plots (A.= .562, d.f = 4, p 'iltJ 

(O·OO~ 
...().()(}). DFA had an efficiency of 88 % in correctly classifying the animal and 

random plots during the monsoon season. The Satyr Tragopan seemed to be 

associated with lower canopy cover, ground cover density and shrub cover 

density in its monsoon habitat than compared to its surrounding habitat. 

In the post-monsoon season, PCA extracted 5 factors which together explained 

approximately 70% of the variance in the available habitat. High loadings were 

obtained for ground cover factor in Factor 1 and shrub factor in Factor 2. 

Four factors were extracted out of the animal plots which cumulatively explained 

a variance of 72.42%. Factor loadings were high for canopy cover, shrub factor 

in Factor 1. Canopy cover, ground cover, shrub height and slope obtained high 

loadings in Factor 2. 
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Discriminant function 1 separated out canopy cover, ground cover height, shrub 

cover, shrub density and slope as discriminating variables from the post-monsoon 

<o-ool 
habitat of Satyr Tragopan (A.= .735, d. f.= 5, p .QQ9). DFA had an efficiency of 

83.3% in correctly classifying the animal and random plots of the post-monsoon 

season. 

For winter season data, PCA extracted 4 factors which together explained 71.7% 

of the variance in the random plots. In Factor 1 high positive loadings were 

obtained for ground cover variables and in Factor 2 high loadings were obtained 

for shrub factor. Factor I apparently represented open areas with abu.ndant 

ground cover while Factor 2 represented areas with dense shrub cover. 

In the utilised habitat or animal plots PCA extracted 3 factors which 

cumulatively explained 78 % of variance. In Factor 1 high factor loadings were 

obtained for ground cover factor and in Factor 2 high positive loadings were 

obtained for canopy height, shrub height, shrub diversity and slope. 

The habitat variables of the winter when subjected to DF A showed no . 

discriminating variables between the animal and the random plots ~ 
random use of habitat during this season. 

Food was available to the Satyr Tragopan in the form of plant and animal material. 

The over all availability (density and height of ground cover) differed across the 
<O· oor 

seasons (density F3•128 = 2.782, p=.044; height F3,12s = 8.626, p -~and also 
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.:; o- ool 
between the predominant species of ground cover (de11sity: F 10.121 =16.73, p ;= ~; 

<. o-oo( 
height: F 10,121 = 8.269, p =-:-GOO). Insects, mites and spiders were available as 

animal food items to the Satyr Tragopan. These were either Dipterans (flies), 
0"-.J 

Coleopterans (beetles), Hymenopterans (ants)-aBEi Arachnids (spiders). 

A total of 23 food items were identified from the faecal droppings of the Satyr 

Tragopan in all the four seasons of the year with all 23 items in post-monsoon, 20 

items in monsoon, 17 items in pre-monsoon and 18 items in winter. Arundinaria 

maling was the most important food component identified from the diet of the 

Satyr Tragopan in all four seasons. Besides this other perennial plants like Pi/ea 

scripta, Theropogon pa//idus, Vaccinium nummu/aria, Cotaneaster microphy//us, 

annuals like ferns and non-plant material in the form of quartz fragments were the 

major components identified in the droppings of the Satyr Tragopan. 

During pre-monsoon season there was a non-random use of the ground cover as 

food items (A.= .00192, p = .008, MANOVA). Fern was the most preferred plant 

item besides which Vaccinium nummularia, Primula sp., Theropogon pa//idus and 

Pilea scripta were also significantly preferred. The Satyr Tragopan avoided 

Va/erianajatamansi, Poa annuae and others during this season. 

The mean difference in availability-utilisation logratios during' the monsoon 

season was A.= .0237, p = .092 (ns) (MANOVA) indicating more of a random use 

of ground cover species. Theropogon pa//idus and ferns were the most highly 

preferred items in proportion to others. Pilea scripta, Primu/a sp. were next in 
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j 

/

preferrence while Vaccinium nummularia, 

others were significantly avoided. 

Valerianajatamansi, Poa annuae and 

' 

There was a significant difference in availability - utilisation ratios during the 

post-monsoon season (A.= .010, p = .039, MANOVA) indicating non-random use 

of the ground cover species available to the Satyr Tragopan in its habitat. 

Theropogon pal/idus was the most preferred species after which Vaccinium 

nummularia, Pilea scripta, and Primula sp. were the next batch of preferred 

species. Ferns, Valeriana jatamansi, Others and Poa annuae were significantly 

avoided. 

During winter there was a significant difference between availability- utilisation of 

the ground cover diet of Satyr Tragopan (A.= .032, p = .029). Theropogon pal/idus 

ranked as the most preferred among the species. Primula sp. and Vaccinium 

nummularia were the other preferred food plants while Valerianajatamansi, ferns 

-and others were. 

April was the most vocal month both in 1995 and 1996 (U = 2.69, p = .0071; U = 3.38, 

p=.0007, Mann Whitney U test) while there were no records of calling birds in May 1997. 

The mean duration of chorus was 20.7 minutes(± 1.27, n =129) over all the trails 

and did not vary significantly over April and May (calling season). The mean 

calling effort across all the trails was 4.05 (± 0.32, n = 129) and this was higher at 

the end of the calling period (April= 3.70, ± 0.23, n = 115; May= 6.77.42, ± 
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2.26, n = 14) and this differed significantly between April and May (t = -2.927, df 

= 127, p = .004). 

Generally levels of grazing, browsing and other pressures were absent or low. 

Lopping seemed to be one of the major disturbance activities and occurred in 

79.8% of the animal plots and 87.3% of the random plots at different intensity 

levels. Mann Whitney U tests showed significant difference in the number of cattle 
<:, O· DO) 

dung piles (U109,41s = 20186.500, p= :eett), browsing (U 109,4 1s = 20098.500 p = 

. <::;o·OO( 
.006) and other disturbances (UI09,4Is = 19259.5.00, p .MO) between the animal 

and the random plots. The mean species diversity of ground cover was found to be 

higher for animal plots (.3182 ±0.018) than the random plots (.2628 ± 0.011) and 

this difference was statistically significant (t525 = 2.405, p = .017, t-Test). 

Levels of grazing, browsing and lopping were all found to be negatively correlated 

· .:ool 
to the distance from the nearest settlement (grazing: r, = -.400, p < ~00, n = 527; 

· <,-o·Ooj c::,o-00 I 
browsing: r, = -.260, p .660;n = 527; lopping: r, = -.252, p ~,ooo.. n = 527). 
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