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Abstract

Being endowed with heterogeneous habitats, natural
floodplains support amazing range of biodiversity
with respect to its surrounding. But these areas are
often subjected to heavy anthropogenic pressure,
which directly affects its biodiversity in adverse
manner. In present scenario riverine landscapes are
facing varied threats and receiving less management
attention as well. Further, the knowledge gap
regarding the biodiversity of these landscapes is large
and thus the estimation of biodiversity loss of many
such regions is not possible. Keeping this in mind,
efforts were made to inventory the species of
mammals, birds and reptiles of a section of River
Beas and its floodplain.

During the study 14 species of mammals, 137 birds
and 13 reptiles were recorded of which 15 species
(9.15 %) belonged to threatened categories of IUCN
Red List while the status of two bird species and six
reptilian species have not yet been assessed in the
IUCN Red List. The class-wise species abundance
showed that most of the mammalian and reptilian
species are either uncommon or rare in the area
while the observed dispersion pattern of the species
suggested that most of the recorded species are
restricted to 50% of total available habitat and needs
more conservation action as any adverse alteration in
habitats may cause their local extinction.

Introduction

Natural floodplains, as ecotone of terrestrial and
aquatic systems, are the most productive and
diversified ecosystems on the earth (Naiman et al.
1993, Mitsch and Gusselink 2000) but due to very
slow reclamation they are among the most
threatened one as well (Vitouesk et al. 1997;
Ravenga et al. 2000). The habitat heterogeneity and
a complex land-water association made a floodplain
(Wissinger, 1999; Stanley et al. 1997) able to
maintain disproportionally high biodiversity (Junk,
2000; Tockner et al. 2000). On the other hand, the
inhabiting biodiversity has a direct impact on spatio-
temporal dynamics of the floodplain over long time
periods (Naiman et al. 2000). Therefore, it becomes
necessary to understand the complex interaction
between abiotic and biotic components of landscape,
for a more effective and integrative management
(Stanford et al. 1996). However, instead of its vital
importance, the information on the riverine
biodiversity is incomplete and the data are
insufficient to accurately estimate the rates of
biodiversity loss in many riverine ecosystems
(Dudgeon et al. 2006; Bashir et al. 2012) Keeping
significance of information building in mind attempts
were made to inventory the amniote biodiversity
(which includes Mammals, Birds and Reptiles) along a
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section of River Beas and its floodplain from Beas
City Bridge till its confluence at Harike. The surveyed
river stretch is the only site of Indus River Dolphin
Platanista gangetica minor distribution in India (Khan
2013).

Study Site

The Beas River originates in Rohtang Pass in central
Himachal Pradesh, India at an altitude of 3977 m and
flows for a distance of 470 km before merging with
the Sutlej River at Harike Wildlife Sanctuary, situated
south of Amritsar in Punjab. The surveys were
conducted in 90 km stretch of River Beas, between
Beas City Bridge till its confluence with River Sutlej at
Harike, Punjab, India. The surveyed stretch falls in
three districts of Punjab namely Amritsar, Tarn Taran
and Kapurthala between 31° 10" and 31° 30’ N
Latitude and 75° 18’ and 74°58’ E Longitude and
represents the freshwater ecosystem in the semi-arid
bio-geographical zone (Rodgers & Panwar, 1988).
The altitude of the area ranges between 195 m and
217 m above sea level (Figure 1).

All through its course, a strip of shallow alluvial soil
fringes its banks, which are subject to inundation
during the rainy season. The main channel of the
river is broad, and is dotted with Islands and wide
pools. The depth of water varies from about 1.5 m
during the dry seasons to about 4.5 m during the
rainy seasons. As the river flows downwards, the
sand content of the substrate gets reduced.

Although the river flow through extensively cultivated
landscape, the linear riparian habitats of the river
stretch comprising of flowing water, Islands and
banks, holds a good variety of wildlife. The same
stretch of river is known for having the only
population of Endangered Indus River Dolphin
Platanista gangetica minor in India. Large
congregations of migratory birds can be seen during
winters. Reptiles like Monitor lizard Varanus
bengalensis and Oriental Rat Snake Ptyas mucosa are
also very common in the drier parts such as
grasslands and the agricultural fields adjoining the
river stretch. Other then crop cultivation, the
vegetation composition along the river banks
comprises of grasses, herbs with occasional presence
of trees like Azadirachta indica, Eucalyptus and Ficus
sp. etc. While the low heighted (> 2 feet from water
surface) mid-channel Islands have profuse growth of
vegetation like the species of Saccharum, Phragmite,
Arundinella and Typha etc.
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Fig 1. Map of study site
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Fig 2. Class compositions of amniotes

Material and method

Surveys were conducted in 90 km stretch of River
Beas, from Beas City Bridge till its confluence with
River Sutlej at Harike, Punjab, India. Observations
were taken between 0600 to 1800 hours,
simultaneously during monthly dolphin surveys from
April 2011 to April 2013. For the purpose, motor
boat powered by a 25 hp engine was used and the
boat speed was maintained at 8-10 km/h in a
downstream direction following the deepest channel
with a zig-zag pattern from bank to bank. As a part
of survey both the banks and mid-channel Island
were searched randomly for direct wildlife sighting
and other indirect evidence of their presence in the
area.

Secondary information regarding the presence or
absence of wildlife species was also collected through
informal interviews with locals at every possible
encounter during the course of survey. To know the
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interests and the knowledge of the interviewee about
the area and the existing wildlife, the individual was
asked to identify local fauna especially mammals
from the authentic pictorial guide before the
interview, and only if the respondent was found
competent enough s/he was further investigated.
Authentic field guides on Indian Amniotes were used
for the purpose of identification aid (Ali & Ripley
1987; Grimmett et al. 1999; Kazmierczak 2000;
Prater 1971; Menon 2003; Das 2002).

Following four classes of relative species abundance
categories were formed (i) Abundant (observed 76—
100 % during field visits), Common (observed 50-75
% during field visits), Uncommon (observed 26-50
% during field visits) and Rare (observed < 25%
during field visits), while the species with very
irregular trend of sighting were assigned as
‘Irregular’. The study site was divided into four
different habitat types namely (1) River and
associated lowlands, (2) Islands, (3) Grassland and
Agriculture fields and (4) Woodland. Based on the
usage of available habitats, species distribution was
categorized into four types following Khan et al.
(2013), Species using only a one habitat type were
labeled as ‘clumped distribution with 25% of available
habitat usage’, species found in two habitat types
was labeled as ‘aggregated distribution with 50% of
available habitat usage’, similarly species with usage
of three habitat types were categorized as ‘random
distribution with 75% of available habitat use’ while
the species using all the four available habitats were
categorized as ‘widely dispersed distribution with
100% usage of available habitats".

Results and Discussion

Floodplains are among the earth’s most diverse,
dynamic and productive ecosystem; but they are
among most threatened due to high human
population and activities that alter the landscape and
disrupt fluvial processes to obtain benefits related to
multiple ecosystem services (Schindler et al. 2013).
The extraordinary diverse array of wildlife species
along the rivers is due to the higher variability of
habitats and availability of prey. Therefore
information about the animal diversity of a riverine
landscape is a vital pre-requisite for any strategic
conservation goals (Williams et al. 2004) or in other
words, river basin conservation requires an
integrated approach to ensure the long term
ecological and socio-economical sustainability. Being
one of the stakeholders of riverine landscapes,
wildlife has an equal weightage as other stakeholders
during integrated management of a fluvial
ecosystem.

The present study recorded a total of 164 species of
amniotes which comprise of 14 mammalian, 137
avian and 13 reptilian species (Table 1). Of the total
recorded species, 15 species (9.15 %) species
belonged to different threatened categories of IUCN
while two bird and six reptiles have not yet been
assessed for IUCN Red List. The trend of threatened
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status of species is as follows: 1 Critically
Endangered, 2 Endangered, 5 Vulnerable and 7 Near
Threatened. Most of the recorded amniotes feed on
higher trophic levels, thus represent the health of the
ecosystem like for instance, piscivorous species
represent good fish availability while the insectivores
represent good insect diversity in the area.

In class Mammalia, 14 species belonging to 13
families were recorded. Among the total recorded
mammalian species, Indus River Dolphin Platanista
gangetica minor and Smooth coated Otter Lutrogale
perspicillata belonged to the Endangered and
Vulnerable categories of IUCN, respectively. Class
Aves, by having maximum number of species,
composed of 84% of total number of recorded
amniotes with 137 species of 49 families (Fig 2).
Near Threatened avian species like Darter Anhinga
melanogaster, Great Thick-knee Esacus
recurvirostris, River Lapwing Vanellus duvaucelii,
Painted Stork Mycteria leucocephala, River Tern
Sterna aurantia, Oriental White Ibis Threskiornis
melanocephalus and Eurasian Curlew Numenius
arquata,; and a Vulnerable species, White-necked
Stork Ciconia episcopus, Long-tailed Prinia Prinia
burnesii were recorded. Thirteen reptiles belonging
to 7 families were further categorized into the
following Threatened categories of IUCN; Vulnerable
(Nilssonia gangetica and Geoclemys hamiltonii),
Endangered (Chitra indica) and Critically Endangered
(Batagur kachuga). Of the recorded species in each

class 31% of reptilian, 29% of mammalian and 7% of

avian species are belong to the threatened categories
of IUCN (Figure 3). Based on the percent sighting
per effort, relative species abundance was assessed.
The percentage of birds was found highest in
abundant and common categories (i.e. 23% and 39%
respectively) while in uncommon and rare categories
reptiles (42%) and mammals (33%) took the lead,
respectively (Figure 4). One species of reptile and
two mammalian species showed very irregular
sightings that could not be categorized in any of the
above abundance categories.

Species dispersion pattern is a clue to important
feature of its ecology e.g. habitat preference of the
species. The limited availability of suitable habitat
leads to aggregated or clumped distribution pattern
in animals, the animal congregate in the appropriate
patches and avoids the unsuitable sites. Some times
social interactions may also influence the dispersion
pattern of animals within their suitable habitat and
result as either clumped or widely disperse
distribution. During the study most of the species
showed aggregate or clumped rather than random or
widely disperse distribution. The highly clumped
distribution was recorded for 32% of species with
only 25% usage of available habitat, 47% amniotes
showed aggregated distribution and limited
themselves only to 50% available habitat in terms of
usage, 75% usage of available habitat was recorded
in case of 18% species which was considered as

Mammals
Reptiles

Aves

Fig 3. Class-wise percentage of threatened species

Fig 4. Class-wise relative species abundance

Fig 5. Species distribution pattern with respect to
available habitats

random distribution, while only 3% species were
found widely dispersed with 100% usage of available
habitats (Figure 5). Species with distribution limited
to one habitat only, needs more conservational care
as any adverse alteration in habitats may cause the
their local extinction.

The studied stretch is predominantly agricultural and
destructive anthropological activities like fishing
further add to the stress on the ecosystem.
Therefore, it is important to withdraw the
government fishing contract throughout the stretch.
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Table 1. Species composition of amniotes of a section of River Beas and its floodplain.

SN Family Common name Scientific name IUCN Habitat Abu-
status* type** ndance

Class Reptilia

1 Agamidae Oriental Garden Lizard Calotes versicolor NA 3,4 C
2 Varanidae Common Indian Monitor Varanus bengalensis LC 2,3,4 C
3 Gekkonidae Yellow-bellied House Gecko Hemidactylus flaviviridis NA 4 C
4 Geoemydidae Spotted Pond Turtle Geoclemys hamiltonii VU 1,2 R
5 Geoemydidae Red-crowned Roofed Turtle Batagur kachuga CR 1,2 R
6 Geoemydidae Indian Roofed Turtle Pangshura tecta LC 1,2 U
7 Trionychidae Indian Softshell Turtle Nilssonia gangetica VU 1,2 R
8 Indian Flapshell Turtle Lissemys punctata LC 1,2 U
9 Indian Narrow-headed Softshell Chitra indica EN 1,2 1

Turtle

10 Elapidae Common Krait Bungarus caeruleus NA 2,3,4 U
11 Spectacled Cobra Naja naja NA 3,4 U
12 Colubridae Checkered Keelback Xenochrophis piscator NA 1,2,3 U
13 Oriental Ratsnake Ptyas mucosusa NA 1,2,3,4 A
Class Aves

14 Podicipedidae Little Grebe Tachybaptus ruficollis LC 1 C
15 Phalacrocoracidae | Indian Shag Phalacrocorax fuscicollis LC 1,2 C
16 Little Cormorant Phalacrocorax niger LC 1,2,4 A
17 Anhingidae Darter Anhinga melanogaster NT 1,2,4 U
18 Ardeidae Purple Heron Ardea purpurea LC 1,2 C
19 Indian Pond Heron Ardeola grayii LC 1,2 A
20 Black-crowned Night Heron Nycticorax nycticorax LC 1,2,4 C
21 Cattle Egret Bubulcus ibis LC 1,2,3 A
22 Large Egret Casmerodius albus LC 1,2,3 C
23 Median Egret Mesophoyx intermedia LC 1,2,3 C
24 Little Egret Egretta garzetta LC 1,2,3 A
25 Little Bittern Ixobrychus minutus LC 1 U
26 Chestnut Bittern Ixobrychus cinnamomeus |LC 1 U
27 Ciconiidae Painted Stork Mycteria leucocephala NT 1,3 U
28 Asian Openbill-Stork Anastomus oscitans LC 1,3 U
29 White-necked Stork Ciconia episcopus VU 1,2,3 U
30 Threskiornithidae | Black Ibis Pseudibis papillosa LC 1,2,3 U
31 Eurasian Spoonbill Platalea leucorodia LC 1,2,3 C
32 Glossy Ibis Plegadis falcinellus LC 1,2,3 A
33 Oriental White Ibis Threskiornis NT 1 u

melanocephalus

34 Phoenicopteridae | Greater Flamingo Phoenicopterus ruber LC 1 R
35 Anatidea Bar-headed Goose Anser indicus LC 1,2,3 C
36 Greylag Goose Anser anser LC 1,2,3 C
37 Lesser Whistling Duck Dendrocygna javanica LC 3,4 C
38 Comb Duck Sarkidiornis melanotos LC 1,2,3 U
39 Gadwall Anas strepera LC 1 C
Class Aves

40 Mallard Anas platyrhynchos LC 1 C
41 Common Teal Anas crecca LC 1 C
42 Spot-billed Duck Anas poecilorhyncha LC 1,2 A
43 Northern Shoveller Anas clypeata LC 1 C
44 Ruddy Shelduck Tadorna ferruginea LC 1 A
45 Northern Pintail Anas acuta LC 1 U
46 Garganey Anas querquedula LC 1 C
47 Common Pochard Aythya ferina LC 1 C
48 Accipitridae Black-shouldered Kite Elanus caeruleus LC 3,4 C
49 Black Kite Milvus migrans LC 3,4 C
50 Shikra Accipiter badius LC 3,4 C
51 Western Marsh Harrier Circus aeruginosus LC 1,3 C
52 Pandionidae Osprey Pandion haliaetus LC 1,2,3 U
53 Phasianidae Grey Francolin Francolinus pondicerianus |LC 3,4 U
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SN Family Common name Scientific name IUCN Habitat Abu-
status* type** ndance

54 Indian Peafowl! Pavo cristatus LC 3,4 U
55 Black Francolin Francolinus francolinus LC 3 U
56 Raliidae Purple Moorhen Porphyrio porphyrio LC 1,2 A
57 Common Moorhen Gallinula chloropus LC 1,2 C
58 White-breasted Waterhen Amaurornis phoenicurus LC 1,2 A
59 Common Coot Fulica atra LC 1,2,3 A
60 Jacanidae Pheasant-tailed Jacana Hydrophasianus chirurgus | LC 1 C
61 Bronze-winged Jacana Metopidius indicus LC 1,2 C
62 Recurvirostridae Black-winged Stilt Himantopus himantopus LC 1 A
63 Pied Avocet Recurvirostra avosetta LC 1 C
64 Burhinidae Great Thick-knee Esacus recurvirostris NT 3 U
65 Glareolidae Small Pratincole Glareola lactea LC 2 A
66 Charadriidae Red-wattled lapwing Vanellus indicus LC 2,3 A
67 River Lapwing Vanellus duvaucelii NT 2,3 U
68 White-tailed Lapwing Vanellus leucurus LC 1,2,3 U
69 Little Ringed Plover Charadrius dubius LC 3 U
70 Scolopacidae Common Greenshank Tringa nebularia LC 1,3 C
71 Common Sandpiper Actitis hypoleucos LC 1,3 C
72 Green Sandpiper Tringa ochropus LC 1,3 C
73 Curlew Sandpiper Calidris ferruginea LC 1,3 U
Class Aves

74 Eurasian Curlew Numenius arquata NT 1 R
75 Ruff Philomachus pugnax LC 1,2,3 U
76 Laridae Pallas’s Gull Larus ichthyaetus LC 1 U
77 Gull-billed Tern Gelochelidon nilotica LC 1 U
78 River Tern Sterna aurantia NT 1 C
79 Columbidae Yellow-legged Green Pigeon Treron phoenicoptera LC 4 A
80 Blue Rock Pigeon Columba livia LC 4 A
81 Eurasian Collared Dove Streptopelia decaocto LC 4 A
82 Spotted Dove Streptopelia chinensis LC 4 A
83 Little Brown Dove Streptopelia senegalensis |LC 4 C
84 Psittacidae Rose-ringed Parakeet Psittacula krameri LC 4 A
85 Cuculidae Asian Koel Eudynamys scolopacea LC 4 A
86 Greater Coucal Centropus sinensis LC 3,4 A
87 Tytonidae Barn Owl Tyto alba LC 4 C
88 Strigidae Pallid Scops-Owl Otus brucei LC 4 U
89 Spotted Owlet Athene brama LC 4 A
90 Eurasian Eagle-Owl Bubo bubo LC 4 C
91 Apodidae House Swift Apus affinis LC 3,4 A
92 Alcedinidae Small Blue Kingfisher Alcedo atthis LC 1,2,3 C
93 Lesser Pied Kingfisher Ceryle rudis LC 1,2,3 A
94 White-breasted Kingfisher Halcyon smyrnensis LC 1,2,3 C
95 Meropidae Small Bee-eater Merops orientalis LC 3 A
96 Blue-tailed Bee-eater Merops philippinus LC 3 C
97 Coraciidae Indian Roller Coracias benghalensis LC 3 U
98 Upupidae Common Hoopoe Upupa epops LC 3,4 A
99 Bucerotidae Indian Grey Hornbill Ocyceros birostris LC 4 C
100 | Megalaimidae Coppersmith Barbet Megalaima haemacephala | LC 4 U
101 |Picidae Black-rumped Flameback Dinopium benghalense LC 4 U
102 |Alaudidae Ashy-crowned Sparrow Lark Eremopterix grisea NA 3 U
103 Common Crested Lark Galerida cristata LC 3 U
104 Indian Short-toed Lark Calandrella raytal LC 3 U
105 | Hirundinidae Plain Martin Riparia paludicola LC 1,3 U
106 Wire-tailed Swallow Hirundo smithii LC 1,3 C
107 |Laniidae Long-tailed Shrike Lanius schach LC 3,4 C
108 | Dicruridae Black Drongo Dicrurus macrocercus LC 3,4 A
109 | Sturnidae Asian Pied Starling Sturnus contra LC 1,3,4 C
110 Common Myna Acridotheres tristis LC 1,3,4 A
111 Bank Myna Acridotheres ginginianus LC 1,3,4 A
112 | Corvidae Indian Treepie Dendrocitta vagabunda LC 4 C
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SN Family Common name Scientific name IUCN Habitat Abu-
status* type** ndance

113 House Crow Corvus splendens LC 1,2,3,4 A
114 | Pycnonotidae Red-vented Bulbul Pycnonotus cafer LC 3,4 C
115 |Timaliidae Common Babbler Turdoides caudatus LC 3,4 A
116 Striated Babbler Turdoides earlei LC 1,3 C
Class Aves

117 Large Grey Babbler Turdoides malcolmi LC 3,4 U
118 Jungle Babbler Turdoides striatus LC 3,4 C
119 Yellow-eyed Babbler Chrysomma sinense LC 1,2,3 R
120 | Cisticolidae Plain Prinia Prinia inornata LC 1,2,3 U
121 Yellow-bellied Prinia Prinia flaviventris LC 3 C
122 Jungle Prinia Prinia sylvatica LC 3 U
123 Ashy Prinia Prinia socialis LC 3 C
124 Long-tailed Prinia Prinia burnesii VU 3 R
125 | Sylviidae Common Chiffchaff Phylloscopus collybita LC 3,4 C
126 Common Tailorbird Orthotomus sutorius LC 3,4 C
127 Hume’s Warbler Phylloscopus humei LC 4 U
128 Greenish Leaf-Warbler Phylloscopus trochiloides | LC 4 U
129 | Muscicapidae Oriental Magpie Robin Copsychus saularis LC 4 U
130 Bluethroat Luscinia svecica LC 3,4 U
131 Common Stonechat Saxicola torquata LC 3 U
132 Pied Bushchat Saxicola caprata LC 3 U
133 Indian Robin Saxicoloides fulicata LC 3,4 C
134 | Motacillidae Paddyfield Pipit Anthus rufulus LC 3 U
135 Tawny Pipit Anthus campestris LC 3 U
136 Citrine Wagtail Motacilla citreola LC 1,2,3 C
137 White Wagtail Motacilla alba LC 1,2,3 C
138 Yellow Wagtail Motacilla flava LC 1,2,3 A
139 Grey Wagtail Motacilla cinerea LC 1,2,3 C
140 Large Pied Wagtail Motacilla maderaspatensis | NA 1,2,3 C
141 | Nectariniidae Purple Sunbird Nectarinia asiatica LC 3,4 C
142 | Emberizidae Red-headed Bunting Emberiza bruniceps LC 3 U
143 Black-headed Bunting Emberiza melanocephala |LC 3 U
144 | Passeridae House Sparrow Passer domesticus LC 3,4 C
145 Sind Sparrow Passer pyrrhonotus LC 3,4 R
146 |Ploceidae Baya Weaver Ploceus philippinus LC 1,3,4 C
147 Streaked Weaver Ploceus manyar LC 1,3,4 U
148 | Estrildidae Red Munia Amandava amandava LC 3 R
149 White-throated Munia Lonchura malabarica LC 3 U
150 Spotted Munia Lonchura punctulata LC 3 U
Class Mammalia

151 |Bovidae Blue Bull Boselaphus tragocamelus | LC 3,4 U
152 | Pteropodidae Flying Fox Pteropus giganteus LC 4 C
153 | Vespertilionidae Coromandel Pipistrelle Pipistrellus coromandra LC 4 U
154 |Suidae Wild Boar Sus scrofa LC 3,4 A
155 | Sciuridae Five-striped Palm Squirrel Funambulus pennantii LC 4 C
156 | Cercopithecidae Rhesus Macaque Macaca mulatta LC 4 A
157 | Platanistidae Indus River Dolphin Platanista gangetica minor | EN 1 R
158 | Mustelidae Smooth Coated Otter Lutrogale perspicillata VU 1 R
Class Mammalia

159 |[Canidae Indian Fox Vulpes bengalensis LC 3,4 R
160 Golden Jackal Canis aureus LC 3,4 U
161 |Felidae Jungle Cat Felis chaus LC 2,3,4 R
162 | Hystricidae Indian Porcupine Hystrix indica LC 3,4 1
163 | Muridae Indian Field Mouse Mus booduga LC 3,4 I
164 | Herpestidae Common Grey Mongoose Herpestes edwardsii LC 3,4 C

*NA= Taxon has not yet been assessed for the IUCN Red List, LC= Least Concern, VU= Vulnerable, NT= Near
Threatened, EN= Endangered, CR= Critically Endangered.

** 1= River and associated lowlands, 2= Islands, 3= Grassland and Agriculture fields and 4= Woodland and Forest.
*** A=Abundant C= Common U= Uncommon R= Rare I= Irregular.
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