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Introduction
Birdlife in the western Trans-Himalaya, within India, is 
characterized by a marked seasonal variation, with summer 
visitors that breed in Ladakh (which include anatids, sandpipers, 
sand plovers, gulls, terns, wagtails, and rosefinches) and winter in 
the plains, and winter visitors from Central Asia and the northern 
Tibetan Plateau (Ali & Ripley 1983). Over 300 species have been 
recorded in the area so far (Pfister 2001). The nineteenth and 
twentieth centuries saw several ornithological works from the 
area: Ward (1906a,b), Adams (1859), Ludlow (1920), Wathen 
(1923), Osmaston (1925a,b), Bates & Lowther (1952), Holmes 
(1986), Mallon (1987), Pfister (1997a), and Mishra & Humbert-
Droz (1998). Subsequently, a number of ornithological studies 
were carried out in different parts of Ladakh by Mallon (2002), 
Namgail (2005), Sangha & Naoroji (2005, 2006), Hussain & 
Pandav (2008), Namgail et al. (2009), and Delany et al. (2014). 

Kala & Jayapal (1999) reported 225 bird species from 34 
families. The ecology of the Black-necked Crane Grus nigricollis 
was extensively studied in the late eighties and nineties by 
Narayan et al. (1987), Gole (1993), Pfister (1997b, 1998), 
and Chandan, et al. (2006). The other species that have 
received some attention include the Mongolian Finch Bucanetes 
mongolicus for its seasonal status in Ladakh (Harrop 1988), owls 
(Strigidae) in Ladakh (Pfister 1999a), the White-throated Dipper 
Cinclus cinclus with its morphs (Pfister 1999b), and the Rufous-
necked Snowfinch Pyrgilauda ruficollis (Sen & Bhardwaj 2013). 
Singh & Jayapal (2000) carried out a survey of the breeding 
birds of Ladakh. The avifauna of the Lahaul and Spiti areas of 
Himachal Pradesh has been explored by Blyth (1855), Stoliczka 
(1868), Baker (1923), Whistler (1923, 1924, 1925), Lowndes 
(1930), vane-Tyne & Koelz (1936), Koelz (1937, 1939), 
Alexander (1951), Wynter-Blyth (1952), Mahajan & Mukherjee 
(1974), Rana (1997), Manjrekar & Mehta (1999), Mishra 
(2000), Singh (2003), Chaudhuri (2004), Jha (2014), Rawal et 
al. (2017), Sangha et al. (2017), Abhinav & Kuriakose (2020), 
Abhinav & Vikrant (2020). Though a number of studies on birds 
of cold deserts exist, information on altitudinal movements, 
breeding status, ecology, distributional limits, and population 
trends of species are little known (Singh & Jayapal 2000). A 
regular, seasonal monitoring of these populations is imperative 
for conservation planning as they can serve as indicators of 
ecosystem health over the years.

 The Trans-Himalaya region is being subjected to ever 
increasing anthropogenic disturbances like grazing, biomass 
collection, expanding agriculture, plantations of monocultures 
and non-native species, tourism, etc. Birds are sensitive to such 
changes in habitat (Blankespoor 1991; Raman et al. 1998; 
Sekercioglu 2002). Disturbance often leads to simplification of 

habitat structure, and the overall bird diversity generally declines 
significantly after habitat disturbance (MacArthur & MacArthur 
1961). In places like Ladakh, there are reports of invasive 
species like the Long-tailed Shrike Lanius schach replacing its 
local counterpart, the Grey-backed Shrike L. tephronotus (Singh 
& Jayapal 2000). Similarly, the Common Raven Corvus corax 
is reportedly being replaced by other corvids like the Eurasian 
Magpie Pica pica near human settlements. There is an urgent 
need to document the effects of increasing human use of the 
Trans-Himalaya so that considerations of biodiversity can be 
incorporated into conservation planning. Little is known about the 
ecological impacts in these areas of extractive practices such as 
livestock grazing, biomass collection, expanding agriculture, etc. 
(Shahabuddin & Prasad 2004).

 A thorough knowledge of the status, distribution, habitat 
utilisation, and conservation of the avifauna will be invaluable for 
the planning and management of natural resources in this region, 
which has a significant area under the protected area network 
system of India. To further understand the response of birds to 
anthropogenic activities in the Trans-Himalaya, we conducted 
bird surveys from 2011 to 2014 in Ladakh and the Lahaul–
Spiti areas of India. We attempted to document the abundance 
and richness of the avifauna, including interesting sightings and 
different landscapes, which may be a part of base line data for 
future studies.

Study area
This study was conducted in the Trans-Himalaya region of Ladakh 
and Lahaul Spiti. The Trans-Himalaya within India extends for 
1,84,823 sq. km in the Union Territory of Ladakh, and states 
of Himachal Pradesh and Sikkim. About 60% of the region 
has been included under the biographic zone 1A or Ladakh 
Mountains, which includes the mostly rugged areas in Kargil, 
Nubra, and Zanskar in western Ladakh, and Lahaul and Spiti in 
Himachal Pradesh (Rodgers et al. 2000). The remaining 40% 
of the region is the zone 1B, or the high altitude Tibetan Plateau 
with vast plains and rolling slopes in the Changthang region of 
eastern Ladakh and the northern parts of Sikkim. This cold desert 
is characterized by a harsh climate of long freezing winters and a 
short summer. The eastern area receives very little precipitation, 
which is less than 10 cm per year, and forms the high altitude 
cold desert (Singh & Gupta 1990). The vegetation in this region 
is sparse and productivity peaks only during the short summer. 
This harsh environment is home to a unique array of highly 
adapted flora and fauna, and harbours a number of agro-pastoral 
communities with varying socio-cultural ethnicity. 

The vegetation, for most part, is sparse alpine steppe with 
a high degree of endemism (Rawat 1998). Although the 
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region is virtually treeless, there are remnant relictual stands of 
Juniper Juniperus macropoda and Birch Betula utilis in some 
valleys and remote river gorges. A notable aspect of the region’s 
vegetation is the large-scale plantation of Poplar and Salix by 
the forest department to meet the fuel wood requirements of 
local communities; these plantations are suspected to facilitate 
colonization of lowland species like Long-tailed Shrike, Oriental 
Turtle Dove Streptopelia senegalensis, and Cinereous Tit Parus 
cinereus (Singh & Jayapal 2000). 

Methods
We conducted six bird survey trips during 2011–2014 in the 
western Trans-Himalaya (Fig. 1). These covered Lahaul–Ladakh 
(September 2011), Ladakh (March–April 2012), Spiti (June 
2012), Ladakh (July 2012), Spiti (June 2013), and Ladakh (June 
2014). A total of 72 days were spent in the field during this period. 
Observations were made in the slow-moving cars with observers 
sitting on both sides of the vehicles. For this, we employed the 
following methods: visual encounter survey on road transects 
by vehicle, on line transects by foot, and instantaneous scan 
sampling at selected point transects. All birds were counted and 
recorded during all surveys.

The relative diversity of avian families (hereinafter, RDi) was 
calculated using the formula in Torre-Cuadros et al. (2007).

RDi =                                                              X 100.

The bird abundance data were collected by various means, 
but mostly from a moving vehicle, with no replication in space 
and time because of the vast area covered. 

As far as possible, surveys were conducted on clear sunny 
days. Birds were identified with the help of Ali & Ripley (1983), 
Grimmett et al. (1998), Grewal et al. (2002), and Kazmierczak 
(2000).

Results & discussion
During the course of our study, we made 11,456 observations 
of 139 species belonging to 42 avian families. The Muscicapidae 
had the maximum RDi (9.35), followed by the Anatidae (8.63) 
and the Fringillidae (7.91) (Table 1). We encountered the 
House Sparrow most frequently (1,450 counts), followed by the 
Black Redstart Phoenicurus ochruros (1,289), and Horned Lark 
Eremophila alpestris (985) [127]. 

Our maximum encounter rates were as follows: Muscicapidae 
(n=2,343), Passeridae (n=1,930), Corvidae (n=1,580), 
Fringillidae (n=1,215), and Alaudidae (n=1,044). 

127. Horned Lark. 

In Table 2 we present the number 
and overall percentage of species in 
various foraging guilds.

The maximum count of granivores 
(45%) among all feeding guilds 
(n=11,456) (Table 2) can be attributed 
to the low density of insects due to 
less vegetation in the region. Earlier 
studies have demonstrated the role of 
vegetation structures as one of the major 
factors influencing habitat selection by 
avian fauna in temperate regions (Cody 
1981), wherein birds consume nectar, 
fleshy fruit parts, and seeds, and serve 
as pollinators and seed dispersal agents 
(Stiles 1978).

Ground insectivores like the Black 
Redstart, Desert Wheatear, and White-
winged Redstart were dominant among 
all insectivores. The low number of trees 
and bushes in the surveyed landscape 
could be the reason why canopy 
insectivores were less in number. 
However, the reason for the abundance 
of Mountain Chiffchaff in the valleys, a 

canopy-gleaning insectivore (60% among all canopy insectivores) 
was the presence of large numbers of white willow Salix alba and 
Poplar species planted widely in the region. Though the House 
Sparrow was observed the maximum in overall sightings, the 
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Fig. 1. Vehicular survey transects during 2011–2014 in the western Trans-Himalaya. Map: Gobind Sagar Bhhardwaj 
[Disclaimer: The external boundaries of India, as depicted here, may not be accurate and are not authenticated by 
the Government of India.]
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Table 1. Relative Diversity Index (RDi) of avian families in the western Trans-Himalaya, along with a list of species and their encounter rate

S. No. Family RDi Species Numbers*

1 Anatidae 8.63 Bar-headed Goose Anser indicus 40

2 Ruddy Shelduck Tadorna ferruginea 159

3 Garganey Spatula querquedula 2

4 Northern Shoveler Spatula clypeata 8

5 Gadwall Mareca strepera 7

6 Eurasian Wigeon Mareca penelope 1

7 Mallard Anas platyrhynchos 18

8 Northern Pintail Anas acuta 3

9 Common Teal Anas crecca 19

10 Common Pochard Aythya ferina 5

11 Tufted Duck Aythya fuligula 1

12 Common Merganser Mergus merganser 47

13 Phasianidae 2.88 Chukar Partridge Alectoris chukar 131

14 Tibetan Snowcock Tetraogallus tibetanus 2

15 Himalayan Snowcock Tetraogallus himalayensis 3

16 Tibetan Partridge Perdix hodgsoniae 1

17 Podicipedidae 1.44 Little Grebe Tachybaptus ruficollis 1

18 Great Crested Grebe Podiceps cristatus 47

19 Columbidae 2.88 Rock Pigeon Columba livia 438

20 Hill Pigeon Columba rupestris 395

21 Snow Pigeon Columba leuconota 34

22 Oriental Turtle Dove Streptopelia orientalis 100

23 Pteroclididae 0.72 Tibetan Sandgrouse Syrrhaptes tibetanus 8

24 Cuculidae 1.44 Pied Cuckoo Clamator jacobinus 1

25 Common Cuckoo Cuculus canorus 15

26 Apodidae 1.44 Alpine Swift Tachymarptis melba 4

27 Common Swift Apus apus 3

28 Rallidae 1.44 Common Moorhen Gallinula chloropus 12

29 Eurasian Coot Fulica atra 9

30 Gruidae 0.72 Black-necked Crane Grus nigricollis 57

31 Recurvirostridae 0.72 Black-winged Stilt Himantopus himantopus 6

32 Ibidorhynchidae 0.72 Ibisbill Ibidorhyncha struthersii 1

33 Charadriidae 0.72 Lesser Sand Plover Charadrius mongolus 37

34 Scolopacidae 5.76 Curlew Sandpiper Calidris ferruginea 1

35 Temminck’s Stint Calidris temminckii 1

36 Little Stint Calidris minuta 1

37 Solitary Snipe Gallinago solitaria 1

38 Common Sandpiper Actitis hypoleucos 31

39 Spotted Redshank Tringa erythropus 1

40 Wood Sandpiper Tringa glareola 3

41 Common Redshank Tringa totanus 33

42 Laridae 2.88 Black-headed Gull Chroicocephalus ridibundus 1

43 Brown-headed Gull Chroicocephalus brunnicephalus 104

44 Pallas’s Gull Ichthyaetus ichthyaetus 36

45 Common Tern Sterna hirundo 18

46 Phalacrocoracidae 0.72 Great Cormorant Phalacrocorax carbo 1

47 Ardeidae 0.72 Grey Heron Ardea cinerea 3



Table 1. Relative Diversity Index (RDi) of avian families in the western Trans-Himalaya, along with a list of species and their encounter rate

S. No. Family RDi Species Numbers*

48 Accipitridae 4.29 Bearded Vulture Gypaetus barbatus 29

49 Himalayan Vulture Gyps himalayensis 10

50 Golden Eagle Aquila chrysaetos 16

51 Eurasian Sparrowhawk Accipiter nisus 3

52 Black Kite Milvus migrans 5

53 Upland Buzzard Buteo hemilasius 15

54 Strigidae 0.72 Little Owl Athene noctua 1

55 Upupidae 0.72 Common Hoopoe Upupa epops 37

56 Picidae 0.72 Scaly-bellied Woodpecker Picus squamatus 1

57 Falconidae 1.44 Common Kestrel Falco tinnunculus 45

58 Eurasian Hobby Falco subbuteo 8

59 Oriolidae 0.72 Indian Golden Oriole Oriolus kundoo 1

60 Laniidae 1.44 Long-tailed Shrike Lanius schach 15

61 Grey-backed Shrike Lanius tephronotus 18

62 Corvidae 4.32 Eurasian Magpie Pica pica 614

63 Red-billed Chough Pyrrhocorax pyrrhocorax 307

64 Yellow-billed Chough Pyrrhocorax graculus 570

65 Carrion Crow Corvus corone 18

66 Large-billed Crow Corvus macrorhynchos 18

67 Common Raven Corvus corax 30

68 Paridae 2.16 Rufous-vented Tit Periparus rubidiventris 2

69 Ground Tit Pseudopodoces humilis 7

70 Cinereous Tit Parus cinereus 18

71 Alaudidae 2.88 Horned Lark Eremophila alpestris 985

72 Greater/Sykes’s Short-toed Lark Calandrella brachydactyla / dukhunensis 4

73 Hume’s Short-toed Lark Calandrella acutirostris 54

74 Oriental Skylark Alauda gulgula 1

75 Hirundinidae 4.32 Pale/Sand Martin Riparia riparia/diluta 1

76 Eurasian Crag Martin Ptyonoprogne rupestris 74

77 Barn Swallow Hirundo rustica 2

78 Red-rumped Swallow Cecropis daurica 1

79 Northern House Martin Delichon urbicum 34

80 Asian House Martin Delichon dasypus 3

81 Pycnonotidae 0.72 Himalayan Bulbul Pycnonotus leucogenis 2

82 Phylloscopidae 4.32 Hume’s Warbler Phylloscopus humei 1

83 Sulphur-bellied Warbler Phylloscopus griseolus 24

84 Tickell’s Leaf Warbler Phylloscopus affinis 10

85 Mountain Chiffchaff Phylloscopus sindianus 147

86 Greenish Warbler Phylloscopus trochiloides 1

87 Western Crowned Warbler Phylloscopus occipitalis 2

88 Aegithalidae 0.72 Black-throated Tit Aegithalos concinnus 15

89 Sylviidae 1.44 Lesser Whitethroat Curruca curruca 7

90 Hume’s Lesser Whitethroat Curruca curruca althaea 16

91 Leiothrichidae 0.72 Streaked Laughingthrush Trochalopteron lineatum 2

92 Tichodromidae 0.72 Wallcreeper Tichodroma muraria 4

93 Cinclidae 1.44 White-throated Dipper Cinclus cinclus 21

94 Brown Dipper Cinclus pallasii 3
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Table 1. Relative Diversity Index (RDi) of avian families in the western Trans-Himalaya, along with a list of species and their encounter rate

S. No. Family RDi Species Numbers*

95 Sturnidae 1.44 Rosy Starling Pastor roseus 2

96 Brahminy Starling Sturnia pagodarum 1

97 Turdidae 1.44 Tickell’s Thrush Turdus unicolor 3

98 Black-throated Thrush Turdus atrogularis 1

99 Muscicapidae 9.35 Bluethroat Luscinia svecica 5

100 Blue Whistling Thrush Myophonus caeruleus 14

101 Himalayan Rubythroat Calliope pectoralis 3

102 Rusty-tailed Flycatcher Ficedula ruficauda 2

103 White-capped Redstart Phoenicurus leucocephalus 9

104 White-winged Redstart Phoenicurus erythrogastrus 370

105 Black Redstart Phoenicurus ochruros 1,289

106 Rufous-tailed Rock Thrush Monticola saxatilis 1

107 Blue Rock Thrush Monticola solitarius 71

108 Siberian Stonechat Saxicola maurus 5

109 Desert Wheatear Oenanthe deserti 527

110 Pied Wheatear Oenanthe pleschanka 46

111 Variable Wheatear Oenanthe picata 1

112 Prunellideae 1.44 Robin Accentor Prunella rubeculoides 147

113 Brown Accentor Prunella fulvescens 29

114 Passeridae 2.88 House Sparrow Passer domesticus 1,450

115 Black-winged Snowfinch Montifringilla adamsi 475

116 Rufous-necked Snowfinch Pyrgilauda ruficollis 1

117 Blanford’s Snowfinch Pyrgilauda blanfordi 3

118 Motacillidae 5.76 Grey Wagtail Motacilla cinerea 31

119 Western Yellow Wagtail Motacilla flava 1

120 Citrine Wagtail Motacilla citreola 254

121 White-browed Wagtail Motacilla maderaspatensis 3

122 White Wagtail Motacilla alba 252

123 Tree Pipit Anthus trivialis 1

124 Olive-backed Pipit Anthus hodgsoni 2

125 Water Pipit Anthus spinoletta 1

126 Fringillidae 7.91 Common Rosefinch Carpodacus erythrinus 149

127 Blyth’s Rosefinch Carpodacus grandis 9

128 Pink-browed Rosefinch Carpodacus rodochroa 1

129 Great Rosefinch Carpodacus rubicilla 48

130 Himalayan White-browed Rosefinch Carpodacus thura 2

131 Mongolian Finch Bucanetes mongolicus 3

132 Plain Mountain Finch Leucosticte nemoricola 139

133 Brandt’s Mountain Finch Leucosticte brandti 349

134 Twite Linaria flavirostris 337

135 European Goldfinch Carduelis Carduelis 20

136 Fire-fronted Serin Serinus pusillus 158

137 Emberizidae 2.16 Rock Bunting Emberiza cia 161

138 White-capped Bunting Emberiza stewarti 26

139 Pine Bunting Emberiza leucocephalos 1

Total 11,456

*=The number of times a species was encountered, irrespective of its numbers during each encounter.
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Eurasian Magpie remained most dominant among all large birds 
in valleys, which are closely associated with human activities. This 
is due to its omnivorous diet, which is easily available near human 
habitations. Resource specialists like barbets, green pigeons, 
sunbirds, and woodpeckers were completely absent because of 
the lack of large trees; the exception being a single record of a 
Scaly-bellied Woodpecker in the Suru Valley near Kargil. 

Though opportunities for observing long term changes in 
natural biota are rare, referring to early literature we could draw 
some inferences for the Spiti Valley where we observed Indian 
Golden Oriole, Blue Whistling Thrush, Himalayan Bulbul, Long-
tailed Shrike, Common Cuckoo, Rufous-vented Tit, Streaked 
Laughing Thrush, Rusty-tailed Flycatcher, etc., particularly in the 
groves of poplar and Salix alba as well as in apple orchards, which 
are otherwise not found naturally in the Trans-Himalaya. The 
White-capped Bunting was only spotted in the Spiti and Pin valleys 
in the months of June 2012 and 2013 [128]. These sightings 
may be attributed to the great gorge of the Sutlej River, which the 
Spiti River joins it—a possible a flyway for these birds to reach the 
cold desert of Spiti Valley (Thakur & Mattu 2011). This could also 
be attributed to habitat changes brought about by anthropogenic 
interventions, including a shift from traditional agricultural to 
horticulture in developing apple orchards and other fruit species 
coupled with plantation activities by state forest department and 
other agencies. These orchards in the cold desert are islands of 
pulsating diversity, and serve as refuges for birds.

128. White-capped Bunting. 
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Some of the species that were spotted during the survey may 
be new, or supplement earlier reports for this landscape. These 
include five Black-eared Kites on the Chushul–Resangla route, 
Oriental Skylark in the Tsokar marshes, one Tree Pipit in Sumdo, 
Little Stint in Hunder, Solitary Snipe in a marsh in Tangtse, Dark-
throated Thrush in Disket, Brahminy Starling near Yoma village, 
and Little Grebe in Starsabuk Tso—all in September 2011. We also 
documented a single Rufous-necked Snowfinch at 4,700 m in 
the same season was also documented (Sen & Bhardwaj 2013). 
Also spotted were: Rufous-tailed Rock Thrush was observed 
in the Nubra Valley in September 2011 [129], eight Eurasian 
Wigeon and a Tufted Duck in the marshes of Disket in Nubra 
Valley in March 2012, a single Water Pipit adjoining a stream 
near the Resangla War Memorial (March 2012), Pine Bunting 
near Sumdo (April 2012), Curlew Sandpiper on the shores of 
Tsomoriri Lake in June 2012, Spotted Redshank in a marsh near 
the Panamik Valley, and Pied Cuckoo near Tabo (June 2013). An 
enormous flock of Brandt’s Mountain Finch comprising roughly 
3,000–4,000 birds foraged on the ground near Khardung La. 
We hope this study encourages future work in the region to 
document the effect of rapid anthropogenic changes in the 
habitat and its consequences on bird diversity and populations.

129. Rufous-tailed Rock Thrush. 

Acknowlegements
We thank P. R. Sinha, Director, V. B. Mathur, Dean, and K. Sankar, Research 
Coordinator, of Wildlife Institute of India, Dehradun for funding the project. We thank 
G. S. Rawat, Qamar Qureshi, and Dhananjay Mohan, senior scientists of Wildlife 
Institute of India for continuous support and guidance. We thank Jigmet Takpa, CCF 
Ladakh, for his help during the survey. We extend our sincere thanks to Prem Singh, 
Inspector General, Indo-Tibetan Border Police, Chandigarh, and all his frontline officers 
and staff for logistic support during the survey. We retrieved relevant literature from 
the online ‘Bibliography of South Asian Ornithology’ (Pittie 2021).

References
Abhinav, C., & Kuriakose, J., 2020. High altitude records of Ruddy-breasted Crake 

Zapornia fusca and Shikra Accipiter badius from the Spiti valley, Trans-Himalaya 
region, Himachal Pradesh, India. BirdingASIA 33: 106–108.

Abhinav, C., & Vikrant, A., 2020. Status of Sylvia warblers in Himachal Pradesh, India. 
Indian BIRDS 16 (1): 20–25.

Adams, A. L., 1859. The birds of Cashmere and Ladakh. Proceedings of the Zoological 
Society of London 1859 (395): 169–190. 

Alexander, H. G., 1951. Some notes on birds in Lahul. Journal of the Bombay Natural 
History Society 49 (4): 608–613.

Ali, S., & Ripley, S. D., 1983. Handbook of the birds of India and Pakistan together with 
those of Bangladesh, Nepal, Bhutan and Sri Lanka. Compact ed. Delhi: Oxford 
University Press. Pp. i–xlii, 1 l., pp. 1–737, 56 ll.

Baker, E. C. S., 1923. Untitled [“Mr. Stuart Baker also exhibited, on behlaf of Mr. H. Whistler, 
two clutches...”]. Bulletin of the British Ornithologists’ Club XLIV (cclxxxiii): 39–40. 

Table 2. The number and percentage of bird species in different foraging guilds

S. No. Guild Number 
of Species

% Species most sight in the guild

1 Granivores 25 18.3 House Sparrow (28%)

2 Frugivores 24 16.9 Ruddy Shelduck (23%)

3 Ground insectivore 23 16.2 Black Redstart (47%)

4 Water insectivore 15 10.6 White-winged Redstart (71%)

5 Canopy insectivore 11 8.5 Mountain Chiffchaff (60%)

6 Omnivore 9 6.3 Eurasian Magpie (39%)

7 Sallying insectivore 8 6.3 Eurasian Crag Martin (60%)

8 Piscivores 8 5.6 Brown-headed Gull (49%)

9 Raptor 7 4.9 Common Kestrel (48%)

10 Fruit-Seed-insectivore 6 4.2 Tickell’s Thrush (27%)

11 Scavenger 2 1.4 Bearded Vulture (75%)

12 Trunk/bark gleaner 1 0.7 Scaly-bellied Woodpecker 

Total 139 100

102 Indian BIRDS Vol. 17 No. 4 (Publ. 10 August 2021)



Bates, R. S. P., & Lowther, E. H. N., 1952. Breeding birds of Kashmir. 1st ed. London: 
Oxford University Press. Pp. i–xxiii, 1–367. (Reprited in 1991.)

Blankespoor, G. W., 1991. Slash-and-burn shifting agriculture and bird communities in 
Liberia, West Africa. Biological Conservation 57: 41–71.

Blyth, E., 1855. Report of Curator, Zoological Department, for April Meeting, 1855. Journal 
of the Asiatic Society of Bengal XXIV (Part II New Series No LXXIV Issue No III): 
252–281.

Chandan, P., Gautam, P., & Chatterjee, A., 2006. Nesting sites and breeding success of 
Black-necked Crane Grus nigricollis in Ladakh, India. In: Boere, G. C., Galbraith, 
C. A., & Stroud, D. A., (eds.). Waterbirds around the world. Edinburgh, UK: The 
Stationery Office. Pp. 311–314.

Chaudhuri, C., 2004. Driving through Lahaul-Spiti. Samsad News 22 (7&8): 1–2.
Cody, M. L., 1981. Habitat selection in birds: the roles of habitat structure, competitors 

and productivity. Bio Science 31: 107–113.NJ.
Delany, S., Garbutt, D., Williams, C., Sulston, C., Norton, J., & Denby, C., 2014. The 

Southampton University Ladakh Expeditions 1976–1982: Full details of nine species 
previously unrecorded in India and four second records. Indian BIRDS 9 (1): 1–13. 

Gole, P., 1993. On the trail of wintering Blacknecked Cranes in India. Journal of Ecological 
Society 6: 7–22. 

Grewal, B., Harvey, B., & Pfister, O., 2002. A photographic guide to the birds of India and 
the Indian Subcontinent, including Pakistan, Nepal, Bhutan, Bangladesh, Sri Lanka 
& the Maldives. 1st ed. Singapore: Periplus Editions (HK) Ltd. Pp. 1–512.

Grimmett, R., Inskipp, C., & Inskipp, T., 1998. Birds of the Indian Subcontinent. 1st ed. 
London: Christopher Helm, A & C Black. Pp. 1–888.

Harrop, A., 1988. Seasonal status of Mongolian Finch in Ladakh. Oriental Bird Club 
Bulletin 8 (Spring): 31–32. 

Holmes, P. R., 1986. The avifauna of the Suru Rivery Valley, Ladakh. Forktail 2 
(December): 21–41. 

Hussain, S. A., & Pandav, B., 2008. Status of breeding water birds in Changthang Cold 
Desert Sanctuary, Ladakh. Indian Forester 134 (4): 469–480. 

Jha, S., 2014. Sighting of white-throated vittata morph of Pied Wheatear Oenanhe 
pleschanka from Tabo, Spiti Valley, Himachal Pradesh. Indian BIRDS 9 (2): 54

Kala, C. P., & Jayapal, R., 1999. Community characterisation of vegetation and birds of 
Ladakh: An autumn survey. Project report of WII-USFWL. Wildlife Institute of India.

Kazmierczak, K., 2000. A field guide to the birds of India, Sri Lanka, Pakistan, Nepal, 
Bhutan, Bangladesh and the Maldives. 1st ed. New Delhi: Om Book Service. Pp. 
1–352.

Koelz, W., 1937. Notes on the birds of Spiti, a Himalayan province of the Punjab. Ibis 79 
(1): 86–104. 

Koelz, W., 1939. Additions to the avifaunal list of Lahul. Ibis 81 (2): 354–356.
Lowndes, D., 1930. Notes on some birds seen in Lahul and Kulu. Journal of the Bombay 

Natural History Society 34 (2): 569–570.
Ludlow, F., 1920. Notes on the nidification of certain birds in Ladak. Journal of the 

Bombay Natural History Society 27 (1): 141–146. 
MacArthur, R. H., & MacArthur, J. W., 1961. On bird species diversity. Ecology 42: 

594–598.
Mahajan, K. K., & Mukherjee, R., 1974. Brief note on some observation at Lahul and Spiti, 

H.P. Newsletter for Birdwatchers 14 (12): 3–4.
Mallon, D. P., 1987. The winter birds of Ladhak. Forktail 3 (December): 27–41. 
Mallon, D. P., 2002. My memoir of the wildlife surveys in Ladakh. In: Sathyakumar, S., & 

Bhatnagar, Y. V., (eds.). Mountain ungulates. ENVIS Bulletin: Wildlife and Protected 
Areas Vol. 1 No. 1. Dehradun, India: Wildlife Institute of India. Pp. 89–94.

Manjrekar, N., & Mehta, P., 1999. Pond Heron in Pin Valley National Park, Spiti, Himachal 
Pradesh. Journal of the Bombay Natural History Society 96 (2): 313–314.

Mishra, C., & Humbert-Droz, B., 1998. Avifaunal survey of Tsomoriri Lake and adjoining 
Nuro Sumdo wetland in Ladakh, Indian trans-Himalaya. Forktail 14 (August): 65–67. 

Mishra, C., 2000. Aseasonal flocking in the Horned Lark Eremophila alpestris in India. 
Forktail 16: 171–172.

Namgail, T., 2005. Winter birds of the Gya-Miru Wildlife Sanctuary, Ladakh, Jammu and 
Kashmir, India. Indian Birds 1 (2): 26–28. 

Namgail, T., Mudappa, D., & Raman, T. R. S., 2009. Waterbird numbers at high altitude 
lakes in eastern Ladakh, India. Wildfowl 59: 135–142. 

Narayan, G., Akhtar, A., Rosalind, L., & D’Cunha, E., 1987. Blacknecked Crane (Grus 
nigricollis) in Ladhak - 1986. Journal of the Bombay Natural History Society 83 
(Centenary Suppl.): 180–195. 

Osmaston, B. B., 1925a. Bird notes in Kashmir in winter. Journal of the Bombay Natural 
History Society 30 (2): 473–476. 

Osmaston, B. B., 1925b. The birds of Ladakh. Ibis 87 (3): 663–719. 
Pfister, O., 1997a. An introduction to birds of Ladakh, University of Hull. Dissertation.
Pfister, O., 1997b. Black-necked Cranes acting as foster parents. Oriental Bird Club 

Bulletin 25: 58. 
Pfister, O., 1998. The breeding ecology and conservation of the Black-necked Crane 

(Grus nigricollis) in Ladakh/India, Unpublished doctoral thesis, University of Hull., 
Hull.

Pfister, O., 1999a. Owls in Ladakh. Oriental Bird Club Bulletin 29: 22–28. 
Pfister, O., 1999b. Observations on dippers, including the sordidus morph of White-

throated Dipper in Ladakh, India. Oriental Bird Club Bulletin 30: 26–30. 
Pfister, O., 2001. Birds recorded during visits to Ladakh, India, from 1994 to 1997. Forktail 

17: 81–90. 
Pittie, A., 2021. Bibliography of South Asian Ornithology. Website URL: http://www.

southasiaornith.in. [Accessed on 10 June 2021.]
Raman, T. R. S., Rawat, G. S., & Johnsingh, A. J. T., 1998. Recovery of tropical rainforest 

avifauna in relation to vegetation succession following shifting cultivation in 
Mizoram, north-east India. Journal of Applied Ecology 35: 214–231. 

Rana, B. S., 1997. A record of Pallas’ Fishing Eagle Haliaeetus leucoryphus from Spiti 
Valley (H.P.). Journal of the Bombay Natural History Society 94 (2): 400.

Rawal, R., Abhinav, C., & Sharma, M., 2017. Bohemian Waxwing Bombycilla garrulus at 
Rualing, Lahaul, Himachal Pradesh: A second record for India. Indian BIRDS 13 (5): 
133–135.

Rawat, G. S., 1998. Temperate and Alpine grasslands of the Himalaya: ecology and 
conservation. Parks 8 (3): 27–36.

Rodgers, W. A., Panwar, H. S., & Mathur, V. B., 2000. Wildlife Protected Area network in 
India: A review. Executive summary. Dehra Dun, India: Wildlife Institute of India. 
Pp. 1–44.

Sangha, H. S., & Naoroji, R., 2005. Occurrence of Little Cormorant Phalacrocorax niger in 
Ladakh. Journal of the Bombay Natural History Society 102 (1): 99. 

Sangha, H. S., Singh, S., Singh, S., & Singh, C. V., 2017. Assemblages of White-winged 
Redstart Phoenicurus erythrogastrus grandis in the Spiti Valley. Indian BIRDS 13 
(5): 136–137.

Sangha, H., & Naoroji, R., 2006. Birds recorded during seven expeditions to Ladakh from 
1997 to 2003. Journal of the Bombay Natural History Society 102 (3): 290–304 
(2005). 

 Sekercioglu, C. H., 2002. Effects of forestry practices on vegetation structure and bird 
community of Kibale National Park, Uganda. Biological Conservation 107: 229–240.

Sen, S., & Bhardwaj, G. S., 2013. First record of Rufous-necked Snowfinch Pyrgilauda 
ruficollis from Ladakh, India. BirdingASIA 19: 99. 

Shahabuddin, G., & Prasad, S., 2004. Assessing ecological sustainability of non-timber 
forest produce extraction: the Indian scenario. Conservation and Society 2: 235–250.

Singh, A. P., 2003. Birds of Tabo: A lesser known cold desert in the Western Himalaya. 
Journal of the Bombay Natural History Society 100 (1): 152–154.

Singh, P., & Jayapal, R., 2000. A survey of breeding birds of Ladakh. Draft report: June–
July 2000. The Himalayan biodiversity Project. Dehradun, India, Wildlife Institute of 
India & United States Fish and Wildlife Service. Pp. 1–42.

Singh, R. P., & Gupta, M. K., 1990. Soil and vegetation study of Lahul and Spiti cold desert 
of Western Himalaya. The Indian Forester 116: 785–790.

Stiles, F. G. 1978. Ecological and evolutionary implications of bird pollination. American 
Zoologist 18 (4): 715–727. 

Stoliczka, F., 1868. Ornithological observations in the Sutlej Valley, N. W. Himalaya. 
Journal of the Asiatic Society of Bengal XXXVII (Part II No 1): 1–70.

Thakur, M. L., & Mattu, V. K., 2011. Avifauna of Kaza area of Spiti (Himachal Pradesh), 
India. International Journal of Science and Nature 2 (3): 483–487. 

 Torre-Cuadros, M. D. L. A. L., Herrando, P., & Young, K. R., 2007. Diversity and structure 
patterns for tropical montane and pre-montane forests of Central Peru, with 
assessment of the use of higher taxon surrogacy. Biodiversity and Conservation 16: 
2965–2988.

van Tyne, J., & Koelz, W., 1936. Seven new birds from the Punjab. Occasional Papers of 
the Museum of Zoology. University of Michigan 334: 1–6.

Ward, A. E., 1906a. Birds of the provinces of Kashmir and Jammu and adjacent districts. 
Part I. Journal of the Bombay Natural History Society 17 (1): 108–113. 

Ward, A. E., 1906b. Birds of the provinces of Kashmir and Jammu and adjacent districts. 
Part II. Journal of the Bombay Natural History Society 17 (2): 479–485. 

Wathen, (Mrs.) M. L., 1923. Ornithological notes from a trip in Ladak. Journal of the 
Bombay Natural History Society 29 (3): 694–702. 

Whistler, H., 1923. A note on the birds of Spiti. Ibis 65 (4): 611–629. 
Whistler, H., 1924. In the high Himalayas, sport and travel in the Rhotang and 

Baralacha, with some notes on the natural history of that area. 1st ed. London: H.F. 
& G. Witherby. Pp. 1–223.

Whistler, H., 1925. The birds of Lahul, N.W. Himalaya. Ibis 67 (1): 152–208.
Wynter-Blyth, M. A., 1952. A naturalist in the North-West Himalaya. Part II. Journal of the 

Bombay Natural History Society 50 (3): 559–572.

103Bhardwaj & Sen: Western Trans-Himalaya

http://www.southasiaornith.in
http://www.southasiaornith.in

