3
o)
o
NV
o
O
&

Ecological and
+ Conservation
Perspectives of
Riverine Birds of
the Upper ngye
Uttarakhand




2 4 9 envis bulletin
Wildlife and Protected Areas

Abstract

Rivers form very important parts of our natural ecosystems. Riverine systems are fluvial and dynamic, as a result
of which they support very rich faunal diversities. Specialist nverine birds are often used to monitor riverine
landscape health across the world. The mountainous regions in the nverine landscapes of the Himalaya at
’ latitudes 20-40°N have the greatest richness of riverine avifauna in the world, with 13 species with overlapping
| ranges. These mountain regions are also the sources of various livelihood and development activities for people,
i including hydropower projects, which negatively affect the overall integrity of the riverine landscape. In rapidly
| changing scenarios driven by increasing anthropogenic factors, conservation management of riverine species
| and their habitats warrants appropriate scientific understanding and action plans.

|

|
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l Introduction
A lot of work has been carried out in different river systems of the world on the status of riverine birds and their role in
1[ riverine systems(Bryce et al.2002,Buckton & Ormerod 2002, Sullivan et al. 2006). Here, we attempt to review the
| importance of riverine birds and their surrogate values in monitoring crucial riverine landscapes and discuss aspects
such as:-

| (1) Riverine landscapes and their role in supporting biodiversity.
| (ii) Riverine birds.
(iii) The status of the Bhagirathi Basin (Upper Ganges), in the state of Uttarakhand.

| Riverine Landscapes

| Riverine landscapes are interactive, open systems, characterized by high levels of natural disturbance and

| interconnected ecotones (Ward 1989, Ward and Weins 2001). River corridors consist of a dynamic mosaic of spatial

| elements and ecological processes arrayed hierarchically (Ward et al. 2002). Although they forma small part of natural

| ecosystems, riverine habitats play a critical role in maintaining regional and biological diversity, by acting as significant
biological corridors (Naiman et al. 1993). A holistic understanding of the spatio-temporal heterogeneity of the structure

| and function of river ecosystems is essential for successful protection and restoration. Rivers represent a well-defined
succession of landscape mosaic features with high habitat heterogeneity (Wissinger 1999) and a complex land-water
coupling enhancing the exchange of energy and matter (Stanley et al. 1997). The interplay among these landscape
elements has a direct bearing on the generation, distribution and maintenance of riverine biodiversity (Junk
2000, Tockner et al. 2000).

Rivers grade into many other habitat types across several different ecotones, and 'terrestrialization' processes being very
dominant in riverine landscapes, they offer habitats for organisms whose evolutionary origins are not exclusively riverine
(Ward 1998, Ward and Tockner 2001). Hence, constant challenges have been faced in categorically defining riverine
organisms across the world.
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Riverine Birds

Here we define riverine birds narrowly as those which both:-

(i) Exclusively occur along stream or river channels, and within the river corridor, during a significant part of their
breeding or non-breeding life cycle.

(ii) Feed on production wholly or partly of aquatic origin, following Bucktonand Ormerod (2002).

Riverine birds have a well-recognized place in river ecological studies. Birds, being good indicators of habitat quality,
provide opportunities to examine how organisms use their environment and interact ecologically. A better
understanding of the complex interaction between landscape components and biotic properties is necessary for more
effective, dynamic and integrative resource management (Stanford et al. 1996). The abundance, distribution and
structure of riverine bird communities can serve as key factors in an integrative understanding of riverine landscapes
and can serve as a valuable tool for ecological monitoring of entire river basins (Sullivan et al. 2006). Rivers are open
systems with interactive pathways along four dimensions: longitudinal (head water riverine-estuarine), lateral (riverine-
riparian/floodplain), vertical (riverine-ground water), and temporal (time scales) (Ward and Stanford 1989). The mobility
of birds facilitates their use of myriad stream corridor habitats, hence making them successful operators at multiple
spatial scales globally, filling up many ecological roles. Specifically, the structural and functional attributes of riverine
birds closely relate to the habitat correlates at the site (i.e. river attributes in terms of extent and quality) and this has
significant relationship with bank characteristics, riverine forest stricture and landuse pattern in the entire region, thus
reflecting multiple scale effects. The riverine fauna also provides important feedbacks that can influence the spatio-
temporal dynamics of the landscape over long time periods (Naiman et al. 2000). Birds that use both riparian and in-
stream resources may be integrators of linkages between streams, river banks and watersheds (Sullivan et al. 2007).

Specialist riverine birds, typical of riverine landscapes and dependent wholly or partly on production from river
ecosystems, occur in 16 families. There are an estimated 60 species divided equally between the passerines and non-
passerines (Buckton & Ormerod 2002).

Significant radiation has occurred among different families on different continents, indicating that the birds have
evolved several times into the niches provided by riverine landscapes (Figure 1).
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Studies conducted in the past have established that mountainous regions in the riverine landscapes of the Himalaya at
latitudes 20-40°N have the greatest riverine avifaunal richness in the world, with 13 species with overlapping ranges
(Buckton & Ormerod 2002).

Figure 2 : Map of the world showing the species richness of

specialist riverine birds
Source : Buckton and Ormerod (2002)
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Some avian species are highly sensitive to environmental changes at both fine and coarse scales(Saab 1999, Buckton &
Ormerod 2002, Mac Faden & Capen 2002, Clear et al. 2005). Riverine landscapes are very vulnerable to habitat
fragmentation, on account of flood regimes and anthropogenic effects along the vertical and horizontal axis in the
catchment areas. Birds contribute to nutrient cycling in all habitats, but most impressively do so in these interesting
landscapes, where terrestrial and aquatic systems interact so well. Therefore, use of birds as ecological indicators in
these crucial systems has drawn increasing attention (Collier & Wahelin 1996, Canterbury et al. 2000, O'Connell et al.
2000, Buckton & Ormerod 2002; Feck & Hall 2004). Some pioneering studies have established that within a stream
corridor, riparian-obligate birds might be expected to respond to changes in the surrounding habitats before aquatic
organisms do (Bryce et al. 2002). In many food webs, birds occupy higher trophic levels and reflect functional
impairments at lower levels (Petersson et al. 1995,Steinmetz et al. 2003, Sullivan et al. 2006). For these reasons, bird
indices are used as measures of riparian habitat condition (Croonquist & Brookks 1993, Elias 1997, Loegering & Anthony
1999, Popotnik & Givliano 2000, Bryce et al. 2002, Inman et al. 2002).

Ganga : The Himalaya, the youngest mountains of the world, has played a dominant role in the biogeographic evolution
of the subcontinent (Mani 1974). The Himalaya encompass a vast altitudinal gradient, causing a distinct zonation of the
climate and consequently the vegetation and avifauna. Variations in species diversity along environmental gradients
have always been a major topic of ecological investigation around the globe.

Mountain ecosystems around the globe usually have distinct biological communities and high levels of endemism due to
their topography and history. Interestingly, the Himalayas are the origin of a number of important river systems in the
Indian subcontinent. Globally, richness peaks at mid-altitudes, with 40%of riverine bird species being found between
1300 and 1400 m a.s.1., above which the richness declines (Buckton & Ormerod 2002). The Ganga is the largest river in the
Indian subcontinent. The river has the second greatest water discharge in the world, and its basin is the most heavily
populated in the world. The Ganga rises in the Garhwal Himalaya (30°55'N, 79°07'E) in the state of Uttarakhand as the
Bhagirathi. The ice cave of Gaumukh, at the snout of the Gangotri Glacier (3892 m a.s.l.), is known as the traditional
source of the Ganga, the river flowing hence in the name of "Bhagirathi". The Bhagirathi joins another head stream, the
Alaknanda, at Devaprayag. From this confluence, the river becomes known as the Ganga.

Bhagirathi : The Bhagirathi is a turbulent stream in the state of Uttarakhand, one of the head streams of the Ganga,
originating at the Gaumukh. The Bhagirathi Basin includes the mountainous section from the river's source to Rishikesh.
From here begins the era of human settlements all along the banks of the river. The Bhagirathi flows in the form of small
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braided streams through Harsil, finally entering a deep gorge and flowing along till Uttarkashi, with narrow valleys at
some places. All along its way from Gangotri to Rishikesh, the River Bhagirathi has a steep altitudinal gradient. Due to
this reason, the river has been extensively harnessed for generation of hydro-electric power in the last few years. As a
result, the natural substratum and flow of the river are undergoing continuous transformations along its entire stretch.
Such transformations of the natural substratum, flow, temperature and other physical and hydrological factors have an
integrated impact on the chemical, biological and ecological status of the River Bhagirathi.

Status of Riverine Avifauna in the Bhagirathi Catchment

Field surveys were carried out along the Bhagirathi through trail walks along the river in all the accessible areas on the
banks. Data on the distribution, use of the river corridor, feeding behaviour and diet of the different species of bird found
was collected. Field work was carried out in spring and autumn at an altitudinal range from 350 m to 3200 m a.s.l. along
the banks of the Bhagirathi between Rishikesh and Gangotri.

During the surveys, over 13 species of riverine birds were found. Of these, the riverine obligate species included the
Plumbeous and White-capped redstarts, Brown Dipper, Little and Spotted forktails, Crested and Pied kingfishers and
Ibisbill (a rare record), while among the non-obligates,the White-browed Wagtail, White Wagtail, Grey Wagtail, Blue
Whistling Thrush and Common and White-throated kingfishers were encountered. The Plumbeous and White-capped
redstarts appeared to be the most abundant and widely distributed birds, followed by the Blue Whistling Thrush. The
Brown Dippers were unique in preferring pristine and less disturbed areas with a fast flow, unlike the redstarts, which
were found in moderate flows, having adapted well to human-modified river banks also. In general, the species were
found to be decreasingly aquatic and increasingly riparian in habitat use in the order Brown Dipper>Little
Forktail >Spotted Forktail>Plumbeous Water Redstart>White-capped Water Redstart (Tyler & Ormerod 1994). Table 1
lists the birds found during the surveys, with their elevational and habitat preferences.

Discussion

River birds represent an excellent focal taxa because river flow is a key predictor of patterns of species occurrence
(Vaughan et al. 2007). These species are often at the top of food chains and so are sensitive to disturbance at lower trophic
levels, including spatial and temporal mismatches in the availability of their prey (Chiu et al. 2008, 2013) and pulses in
the flow may determine the timing of foraging (Cumin et al. 2012) and breeding (Arthur et al. 2012) behaviours. In rivers
where the natural flow pattern has been altered by humans, all the ecological components are likely to change,
compared with the historical conditions. The degree to which this happens reflects the severity of the flow manipulation.
The occurrence of river birds is strongly influenced by elements of river flow variability, with their being sensitive to
spatial and phenological mismatches with aquatic prey after flow disturbances (Alexander et al. 2013). Anthropogenic
climate change adds a major pressure to nations that are already confronting the issue of sustainable freshwater use
(Wong et al. 2007). Regulation of river flows may influence the abundance (Jonsson et al. 2012), breeding success and
survival (Strasevicius et al. 2013) of river birds through modification of aquatic insect emergence and consequent prey
availability (Jonsson et al. 2013). Moreover, seasonal fluctuations in invertebrate prey fluxes from aquatic to terrestrial
habitats subsidize the diets of river birds (Nakano & Murakami 2001), resulting in dramatic shifts in aquatic prey use and
foraging behaviour according to species-specific foraging tactics (Murakami & Nakano 2001). This may include a shift in
species' seasonal distributions, wherein species move upland to take advantage of the post-breeding increase in
terrestrial prey production relative to lowland aquatic production (Jonsson et al. 2012 Murakami & Nakano 2001).
However, previous investigations of river flow-avian relationships have been spatially and temporally constrained, with
most focusing on a single water shed after a specific flood event. The influence of low flows (i.e. drought) on river birds is
also not well researched. River birds also have pragmatic advantages for routine monitoring, including their basic
ecology being relatively better known and many species being easily and reliably surveyed without specialist equipment
(D'Amico 2002, D' Amico & Hemery 2003) and being sensitive to pollutants (e.g. Ormerod et al. 1986; Sorace et al. 1999;
Ormerod et al. 2000).

The Bhagirathi valley is predominantly a human dominated landscape and is subject to severe human-land interaction
for various purposes. These activities over decades have resulted in significant modification in the landscape structure
and have caused barrier effects across the terrestrial and aquatic systems. The Bhagirathi system is also in the seismic
zone, experiencing landslides on regular basis affecting the bank characteristics. Similarly, climate change effects are
also very pronounced in the landscape, given the evidence that the glaciers in the mountain region has receded
significantly, causing modification in the flow regimes. These anthropogenic and natural effects have specific
ramification in the way the river systems could be used by the riverine species. The habitat quality including movement
pattern of birds has been affected. It is expected that while the distribution range has widened, there is potential shift in
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the median range of the distribution has also shifted. In this context, it would be important to know the long-term
viability of these species in the modified and changing anthropogenic and climate effects in the landscape. Thus, we
advocate the further development of birds as indicators in riverine landscapes that could convey the importance of the
ecological integrity, biological production and conservation value of river systems to a wider audience.

Conclusions

The riverine avifauna of India has not received much academic attention as of date. The focal area, the River Ganga, is a
major life support system for a rich biodiversity and a large human population. Any negative influence on the system is
likely to manifest in large-scale impacts, not only on biodiversity values, but also the human population. The base line
established by this study and indicator species analysis will be useful in recognizing priority areas for devisingan
adaptive strategy. Therefore, quantification of the relationships between river flow variability and riparian ecology is an
urgent and important research challenge in the context of unravelling and projecting the impacts of climate change-
induced flow alteration. Given that riverine birds are understudied in India and river systems of the country are
undergoing adverse climatic and anthropogenic effects, concerted monitoring strategies to understand the
conservation status of these birds are called for. Regular and long-term ecological monitoring is a critical conservation
tool. Aside from providing basic information about the status of target species, changes in distribution and abundance
can reveal the state of different environments, help identify conservation priorities and monitor the effects of broad-scale
policy or environmental change (Balmford et al. 2003, Greenwood 2003). Given that the national priority in India includes
aclean Ganga, the focus of the present efforts will augment the scientific understanding and management strategies in
the short-term and long-term towards conservation management of wildlife species and their habitats.
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