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CHAPTER 22

BIODIVERSITY CONSERVATION IN AN URBAN LANDSCAPE: A CASE STUDY OF
SOME IMPORTANT BIRD AREAS ON THE RIVER YAMUNA IN DE LHI (INDIA)
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ABSTRACT

Although the growing trend of urbanization is asmdior concern, few studies have explored its
impacts on wildlife populations in India. This sjudxamines changes in wintering waterfowl
communities at Okhla Barrage Bird Sanctuary, indisdcapital city Delhi, based on field studies
conducted during 1989-95 and 2005-06. During tlhelysperiod total abundance of waterfowl
declined by 36%. Rarefaction plots reveal a dedlinhe number of species expected. Simpson’s
Index and Shannon Diversity for 2005 is signifitambwer than in the 1990s. One of the most
remarkable disappearances from Okhla has beerothhe Sarus Crands(us antigone). The
increase in the sightings of flamingo and a dedlinthe abundance of pochards is suggestive of
decreasing water depths, possibly due to siltafitve wild Painted Stork population nesting in
the premises of the Delhi Zoo since 1960 also sféeunique opportunity to study the effects of
water pollution and urbanization on bird populasionAlthough the population of storks in the
zoo have not declined since 1960, when this coloag established, some preliminary studies
indicate that their clutch size and hatching susca® being affected, which merits further
investigations. Although there have been numeraili@interest litigations for stopping illegal
construction activity at Okhla, much remains todwmhieved. Regular conservation monitoring
programmes should be undertaken both at Okhladm@aad Delhi Zoo and sustained over long
time periods.
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INTRODUCTION

Urbanization is a frequently cited cause of speelegangerment in various parts of the world
(Czech & Krausman 1997), but our understandindhefecology of urban systems and how best
to manage them for the needs of both humans amdlif@iis limited (McDonnell & Pickett
1990). Birds are useful biological indicators (Bjb&t al. 1992) because they are ecologically
versatile and can be monitored with ease, ofteh thie involvement of volunteers across large
spatial and temporal scales (Urfi 2004). Becauséheir high mobility, birds react rapidly to
changes in their habitat (Morrison 1986), so theisence or absence for a particular site is
consequential.



Numerous studies have been carried out on theumafan urban landscapes (Marzleff al.
2001). This includes studies addressing specibseis—area relationships (island biogeographic
guestions) about birds in urban reserves or p&as(& Lee 2000), changes in bird communities
across gradients of urbanization (Blair 1996; Glerget al. 1998), and studies on birds in
riparian systems of urban areas, and ponds and lakeities (Lindsayet al. 2002; Rottenborn
1999; Trauti & Hostetler 2003).

In India, several studies have focused on changé#d populations and distribution in natural
habitats (Urfiet al. 2005), but very few have attempted to investiglageimpacts of urbanization
on birds. However, many Indian cities offer foragiand nesting habitats for birds, especially
colonial waterbirds such as egrets, herons, conmeyratorks, ibis, spoonbills and pelicans. More
than 45% of all heronries in India are located @mks and gardens in urban areas (Subramanya
1996). Additionally, Important Bird Area’s (IBAsiffording sizeable populations of resident and
wintering waterfowl exist on rivers within severties. Whether protected or otherwise, such
patches of wilderness are usually the first victmhsirban expansion and may end up as habitat
islands in a sea of concrete. Urban areas also haigue advantages when it comes to
monitoring bird populations, partly because of pinesence of a large nhumber of volunteers who
have easy accessibility to IBAs and the means tiicgzate in bird census programmes and other
conservation-related activities (Urfi 2004).

IBA's along the river Yamuna, Delhi

India’s capital city, Delhi, is ornithologically werich (Ganguli 1975; Zoological Survey of India
1997) and many IBAs exist along the 22 km streticthe river Yamuna which passes through it
(Islam & Rahmani 2004). Okhla Barrage, locatethatpoint where the river Yamuna leaves the
territory of Delhi and enters the neighboring staft&Jttar Pradesh, is one of the most important
IBA sites on the Yamuna (Urfi 2003). Historicalthe south portion of Delhi’'s Yamuna did not
have any large impoundment of water (Figure 1A)l tim¢ construction of the barrage in ca 1911
(Figure 1B). The sheet of water at Okhla grew laigesize after the creation of the new Okhla
barrage in 1989 (Figure 1C), which started attngctarge numbers of wintering waterfowl. In
1990, an area of 3.5 Knsandwiched between Okhla village and GautambudbaN and
including the large lake created by damming therr{fFigure 2) was notified as a bird sanctuary
by the Uttar Pradesh government under the Wildifetection Act of India. Reed bedEypha
angustata and Phragmites maxima) are abundant in the marshy areas of the sanc¢tudnije
patches of Water HyacinttEichhornia crassipes) form dense mats across the barrage (Urfi
2003).

The main bird habitats identified at the site &reallow vegetated areas (areas 1-5 in Figure 2);
Deep areas (areas 7, 10 and 12ponds (areas 9 and 14; the second pond was largely gestro
by road building activity in 2001Reed beds (areas 6 and 13); arhnd flats and grassy areas
(area 8). A total of 302 species have confirmeands from Okhla bird sanctuary and the areas
in its immediate vicinity, and an additional 27 sjgs have been listed as probable, but
unconfirmed (Urfi 2003). Some birds of conservatimportance recorded at Okhla &@etically
Endangered: White-rumped Vulture Gyps bengalensis), Indian Vulture Gyps indicus),
(Vulnerable) Baikal Teal Anas formosa), Baer's PochardAythya baeri), Sarus CraneGrus
antigone), Sociable Lapwing anellus gregarious), Indian Skimmer Rynchops albicallis),
Pallas’s Fish EagleHaliaeetus leucoryphus), Lesser AdjutantL(eptoptilos javanicus), Bristled
Grassbird Chaetornis striatus), Finn’s Weaver Rloceus megarhynchus); Near Threatened:
Ferruginous Pochard\ythya nyroca ), Black-bellied Tern®erna acuticauda), Grey-headed Fish
Eagle (chthyophaga ichthyaetus), Darter @Anhinga melanogaster), Black-headed Ibis
(Threskiornis melanocephalus), Painted Stork Mycteria leucocephala), Blacknecked Stork
(Ephippiorhynchus asiaticus); and, Conservation Dependent: Dalmatian Pelican Relecanus



crispus). During the 1990s, the waterfowl population refgat at Okhla in winter was in excess of
25,000 (Urfi 2003). This figure excludes severaa@es of small and large waders (members of
families Scolopacidae, Charadriidae, Ardeidae, Rivopteridae, Threskiornithidae and
Ciconiidae) which occur at Okhla barrage. If theiimbers are also taken into account then the
population of wintering waterfowl would be much dar, and on the basis of criteria for
waterfowl numbers, Okhla barrage could qualifyifmiusion in the list of Ramsar sites.

Another IBA associated with the river Yamuna is Ntional Zoological Park (also known as
the Delhi Zoo) which is located about 9 km upstrdeom Okhla barrage, on the western bank of
the river, and provides a nesting habitat for sevepecies of free-ranging heronry birds (families
Phalacrocoracidae, Ardeidae, Threskionithidae and Ciconiidae). Besides Painted Stork which
has been regularly visiting the zoo since 1960 @D&971; Desaét al. 1974, 1977; Urfi 1997),
the list includes Blackheaded IbisThfeskiornis melanocephalus), Indian Cormorant
(Phalacrocorax fuscicollis), Little Cormorant Phalacrocorax niger), Indian Pond-Heron
(Ardeola grayii), Cattle EgretBubulcus ibis), Little Egret Egretta garzetta), Intermediate Egret
(Mesophoyx intermedia) and Black-crowned Night-HeronNycticorax nycticorax). The zoo's
extensive network of ponds and canals, where thtngesites of Painted Stork and other species
are located, is fed by the river Yamuna about lamay and by bore wells sunk in the park.
Three ponds of the zoo, which are a part of theeramnnected canals, have islands
(approximately 0.8 ha each) planted with mesquiéest Prosopis juliflora) whose canopies
merge and appear to be continuous (Figure 3). dheamthorities dump about 60-70 kg of dead
fish per day into the three ponds combined. WHils fish is meant primarily for the pinioned
exhibits, some of it is also consumed by the witdonry birds, especially Painted Stork. It has
been established by direct observation that dutfiegperiod August to March, when Painted
Stork are nesting in the zoo premises, they unkiertaraging flights in and out of the zoo,
several times during the course of the day (De8ail), as they go to feed on the marshes
associated with the river Yamuna, particularlyhia direction of Okhla barrage.

This review is based on field studies of waterbirdsducted at Okhla barrage across two distinct
time periods: 1989-95 and 2005-06. | document thanges that have taken place in the
abundance and community structure of waterfowl ldtil@ Wherever possible | have attempted
to take stock of changes in bird diversity in ayéar historical context, by examining published as
well as unpublished information. | discuss the eowation implications of this work, particularly
the need to integrate Okhla with other IBA's (sashDelhi Zoo) so as to make conservation of
wetland birds in an urban setting more meanindfalso take stock of some recent conservation
activities at Okhla and discuss their significance.

Changes in bird habitats

Major changes have taken place in the immediaté@ment of Okhla barrage and Delhi zoo
over the past few decades. As is evident from F@ & D), the 1980s and 1990s witnessed an
unprecedented increase in the amount of built @asaalong the banks of the river Yamuna
(Pucheret al. 2005). During the corresponding period, the Igvel pollution of the river
increased exponentially (Central Pollution ContBmard 2000). Although the stretch of the
Yamuna passing through Delhi constitutes only 2%tfcatchment area, it contributes about
80% of the river’'s total pollution load because rh@jor drains dispose untreated municipal
wastewater. Approximately 2270 million liters of ste water per day pours into the river, in
which approximately 300 million liters per day drem the industrial sector, mostly small-scale
industrial units. Recent studies have reported bigicentrations of heavy metals in this stretch
of the river (Rawatet al. 2003), as well as residues of pesticides (AleenM&lik 2005).
Casualties of fishes and birds have been reported this river (Rawatt al. 2003). Fishing is
commonly practiced at Okhla, and recently someaimets of bird deaths, suspected to be due to
poisoning, have come to light (Sundar 2006).



METHODS
Okhla Barrage

During 1989-90, bird count exercises were undertad®out 10 times (generally in the forenoon
between 8-11 AM) on clear days, in the months Ndvar- February. Waterbirds were counted
from the Right Marginal Bund (Fig 2, areas 1-5),inmmaarrage (Figure 2, areas 7 & 10) and the
Left Afflux Bund (Figure 2, areas 11- 14). On ariya; day a complete coverage of the barrage
was not possible and therefore the count figuresuaderestimates, representing about 2/3 of the
entire population of waterfowl at Okhla. Data fbetyear 1995 was taken from Madge (Steve
Madge, Personal communication) as reported in (26D3). Although all species of waterbirds
in view were counted, for the purpose of analysigy waterfowl belonging to families Anatidae,
Dendrocygnidae, Anhingidae, Phalacrocoracidae awlicipedidae were taken into consideration
(Appendix 1). While Rails (Rallidae) were includddrge and small waders, as well as some
other categories of aquatic birds such as kingfishgacanas etc. (families Alcedinidae,
Cerylidae, Jacanidae) were excluded from the aisalyée justifications for this are: a) due to
the distances involved, particularly while countlrigds from the Left Afflux Bund, a haze above
the water hindered the proper identification ofdbjrparticularly the small waders. Since their
count figures were not reliable, it was decide@xolude these data from the analysis; b) birds,
such as kingfishers and jacanas were excluded bedhair existence was most probably under-
recorded on most visits, because they were geparafiriooked. It was felt that their inclusion
could introduce errors in the data.

The data for the period 1989-95 were pooled, aedntaximum abundances for each species
were taken. Field studies were repeated during -B@8)%n the months November, December and
March, following the protocol described above. Tata were keyed into a Minitab Worksheet
(version 13.32) and analysis of the data, pertgitinthe two different time periods, was done as
follows. Waterfowl Abundnace (N) - total numbertifds in each sample, and Species richness
(S) - Number of species in the sample, were estithfdr each sample. In addition, Simpson’s
Diversity (1/D) and Shanon Diversity (Shannon H'gLe) were calculated. Formulas for
calculating these statistics and discussions df #teengths and weaknesses are discussed in
greater detail elsewhere (Magurran 2004). It mawdéed here that if there were violations of
the basic assumptions underlying the above inditesy the errors would be uniform for both
sets of data, since the same data recording prhoteas used in both the periods of study.
Comparisons between the two data sets used a; tt tast variance of the two samples were
estimated following Magurran (2004). Rank-abundapk#s and rarefaction plots were made
using the program Biodiversity Professional.

Delhi Zoo

Field studies on the Painted Stork population ef Erelhi Zoo were conducted during August —
June during 1989-92 and 2004-05. In each of theetponds of the zoo (Figure 3) the number of
adult Painted Stork were counted on a fortnighthgi® from a distance of approximately 30
meters with the aid of a hand digital counter amddulars. Since the number of birds counted at
roost was maximum in late evenings, the monthlya dat Painted Stork populations presented
here pertains to evening roost coutf active nests in the zoo were counted on anigttly
basis. To compare present day observations witleeperiods, published data sets (Desai 1971;
Desaiet al. 1977) were examined. Data on population sizerssds for the periods 1988-1991
and 2002-2003 were taken from Urfi (1997) and (rfipublished observations), respectively.



RESULTS
Okhla

Ornithological records dating to 1943 testify to Hikk barrage having been an IBA (Hutson
1954). A number of large roosts of egrets and het@ve been recorded from Okhla (Ganguli
1975), but during our surveys in 2004-05 we foumak these are now restricted to only a few
large trees, located between the wier and lefuafflund on the eastern side of the barrage
(Figure 2). Two species of vultures - White-rumpadture and Indian Vulture - were numerous
at Okhla prior to 1992. A roost existed on a lafgeus tree near the wier and the road leading to
the Right marginal bund (Figure 2). However, thlitgappearance from Okhla is probably linked
to factors responsible for the decline@®jfps vultures in other parts of the country over thet pas
decade. At Okhla, one of the most remarkable gsam@ances has been that of the Sarus Crane.
In the present study, pairs were sighted sporddiéadm the agricultural fields and marshes
outlying the lake prior to 1992. One particular B&ahabitat has now been destroyed by the
construction of a motorway (Figure 1D). There hawebeen any recent sightings of Sarus from
Okhla. While during the period 1990-95, Great Whitelican Pelecanus onocrotalus) and
Dalmatian Pelican were observed on a number ofsimes, their sightings have now become
rare. The nesting habitats of Bronze-winged Ja¢hteiopidius indicus) and Lesser Whistling
Duck, both recorded from Okhla as new breedingrascéor the Delhi region (Urfi 1996), have
disappeared due to construction of a bridge adfatwethe area where their nests/young were
located (Urfi 1997). Up to 1990, Greater Flamingbdenicopterus ruber) were sparse at Okhla
but during our recent visits we found their occooe and abundance has increased. The,
populations of feral birds such as kites, crowsl, maynas has also increased, especially along the
right marginal bund.

Table 1. A comparison of various ecological diversity paréene during 1990-95 and 2005-06
at the Okhla Barrage Bird sanctuary. For detaistegt.

Parameters 1990-95 | 2005-06
Waterfowl abundance(N) 25112 8940
No. Species in the sample(S) 27 20
Diversity (1/D) 5.711 3.022
Shanon Diversity (Shannon H' Log e 2.008 1.581

A marked reduction in the numbers of wintering wiatw! is to be observed at Okhla (Table 1).
The rarefaction results (Figure 4) show that themgdotic value of expected species in the 1989-
95 data set is much higher than that in 2005-06. d&pecies richness and diversity for the first
data set are also much higher than the secondqTabThe Shanon Diversity Index of the 2005-
06 data is significantly lower than that for the8290 data (t test, p<0.001). The rank-abundance
plots for the two data sets reveal some importé#fferdnces (Figure 5). During 2005-06, the
abundance of the top ranked waterfowl are muchthess those in the earlier data set, indicating
an overall decline in waterfowl abundance. The pfat989-95 data has a much longer tail and a
characteristic hump, which is not present in theoed data set indicating a greater evenness in
the sample. Infact, the curve for the 2005-06 dsgh is much steeper, approximating a
logarithmic distribution, characteristic of alteredmmunity structure in stressed environments
(Magurran 2004). Thus, in the latter period, noyaare there fewer species in the sample, but
also the bulk of the biomass is composed of juswaspecies. Five species ranked highest in
terms of their abundance in the earlier data sePantail, Coot, Gadwall, Shoveller and Common
Teal, and they account for 84% of all birds in aenple. The 2005-06 data show some marginal
changes in the species composition of the fivetrabsndant species in that Spotbill in the



2005-06 data replaces Gadwall and together thesesfpecies account for 89% of all birds
present in the sample. That, the four species dfgmisaccounted for about 9 % of the sample in
1989-95 but only 2 % in 2005-06 suggests that thgtat is getting less hospitable for diving
ducks.

Population changes in the Painted Stork populatioof the Delhi zoo during 1960-2005

In 1960, when the first batch of Painted Stork e@snh the Delhi zoo, about 60 birds were
recorded (Desadt al. 1977). Thereafter, except for 1966, when 438viddials were recorded
(Desai 1971), population records for the intervgniperiod are not available in literature.
However, we learn from anecdotal sources (J.H. DEsasonal communication) that in the mid-
and late-1960’s the yearly numbers of Painted Siorthe zoo ranged between 300-500. Since
the number of storks per year cannot be ascertdinoed the available data, very limited data
pertaining to the 1960s period are available. H@xgefor those years for which data on both nest
numbers and adult numbers per year are availabk, mumber is correlated with total adults
counted (r = 0.943, n = 10). Being largely piscous, Painted Storks are dependant upon the
monsoon rain because of its influence on fish mpecton (Urfi 1998). They have been recorded
to skip nesting altogether in years of scanty edirdr drought (Ali & Ripley 1987). The yearly
variability in numbers of Painted Stork congregatin the Delhi zoo can be partly explained by
the variability in rainfall. We conclude that théseno significant decline in the adult populations
of Painted Stork nesting in the Delhi zoo from #8&0s till now (Figure 6).

DISCUSSION

Although this study demonstrates changes in abwedand community structure of waterbirds at
Okhla over the last 15 years, more studies wouldeljeired before a cause-effect relationship
can be established between the two. The declinhénpopulation of diving waterfowl is
suggestive of a decrease in water depth of theabairage due to siltation, since pochards are
known to prefer deeper wetlands (Ali & Ripley 198¥he increase in the populations of Greater
Flamingo could also be linked to alterations inavatepth, as well as changes in the chemistry of
the river water. An increase in populations of fésmds such as kites, crows, and mynas is
probably linked to the increase in houses and atk&iiements that have mushroomed on the
western bank of Okhla Barrage. Interestingly, tlenber of sightings of rare birds at Okhla
continues to remain high (Urfi 2003). This is maditely due to the high frequency of
birdwatchers and nature lovers -- locals as weNisiors who frequent Okhla -- and may not
necessarily reflect upon the condition of the heldiir birds.

Given that several environmental changes have tplea in the immediate vicinity of the Delhi
zoo, a decline in numbers of Painted Storks nestirige site was expected, but our results are to
the contrary. In spite of availability of some infmation about the pollution status of the river
Yamuna, there is as yet no concrete evidence tilegbdlliution in the river is adversely affecting
the abundance and distribution of fish, the priatjgrey of Painted Stork. However, a possible
explanation for there being no observable changeerPainted Stork population of the zoo could
be that many natural heronries in the countrysigedésappearing and therefore the storks have
no alternative but to use traditional and safesdite nesting, such as the Delhi Zoo. Observations
made during 2004-05 (A. J. Urfi & T. Meganathanpullished observations) indicated that the
clutch size as well as hatching success was glidialer than the value reported for the period
1966-71 by Desadt al. (1977). Studies are underway to confirm thesedseInterestingly, the
number of species nesting in the heronries of thkilxoo has actually increased over the last
few decades. In the late 1980s Blackheaded Ihigedtaesting in the zoo due to the efforts of the
zoo staff when they released some captive bred fudfi 1997). These birds, probably nesting
for the first time since the zoo was establishedickly established themselves and have been
regularly nesting in Ponds 1 and 3. The nestinyVbite Pelican in the zoo constitutes a new



nesting record for the Delhi region (Urfi 1997). rilg 1992 some males from the wild mated
with captive, pinioned female birds in pond 2 anodoiced young.

From the viewpoint of conservation, there have beemmber of recent developments at Okhla
where local environmental groups are actively cdgmag to save the site from illegal
constructions and encroachments. A Public Intdritigfation (PIL) against the grant of fishing
licenses in the River Yamuna and against the cactitn of a crematorium and some other
structures within the protected area was filed M4 (Mazumdar 2005). However, in spite of
considerable public interest in the conservatioth@a sanctuary, much remains to be done. The
sanctuary staff have an ineffective plan for paliciand catching offenders, and that is why
activities like illegal fishing, poaching and kiitj are still rampant. No effort has been made by
the Forest Department officials to initiate birchses, either by their own staff or by involving
volunteers. Given the large human population thaislon the western bank, no plan has been
made to involve the local community and target tfemenvironment education. As far as the
zoo is concerned, although having a virtual birdcsaary in its premises is its distinctiveness,
here also the authorities have no plan, eithemfomitoring or conserving the heronry birds, since
their entire focus is restricted, perhaps justlfiadp, to taking care of their captive charges. But
given the conservation importance of the heronrgsoof the Delhi zoo, it is essential that the zoo
develops a research wing which could continue wathwild bird population monitoring
programmes on a routine basis. This programme doelldeveloped so as to involve volunteer
birdwatchers to help in counting birds.

CONCLUSIONS AND RECOMMENDATIONS

The present study demonstrates that significamgd®min abundance and community structure of
birds have taken place at Okhla within the lasyd&rs, and its biodiversity values have declined
considerably. Flagship species such as the SaraseCUnave disappeared from the area. The
Painted Stork population of the Delhi zoo has bstewied sporadically, but there is a need to
initiate a long-term conservation monitoring prograe, beyond the duration of individual
research projects. In the process of developiegelprogrammes existing programmes can be
fine-tuned by adding more fithess parameters akagdhcluding more species of heronry birds,
for regular and sustained conservation monitorihgwever, at both sites detailed ecological and
toxicological studies are also necessary in ordestablish a cause-effect relationship between
the increasing trend of urbanization and polluttord the decline in biodiversity values. At the
level of planning and policy making, the followimgcommendations should be taken into
account:

¢ |Initiation of a long-term conservation monitoringpgramme for heronry birds nesting in
the Delhi zoo. This programme should be institwlaed at the zoo and sustained by its,
own staff and run with the help of volunteers. Thalhi zoo programme will go a long
way in enhancing our understanding of populatiodides in birds, and can serve as a
model for initiating similar programmes in otheban heronries.

o Develop community-level nature education programmae®khla, including a nature
interpretation centre.

e Given that there is a strong interdependence oénvitls (particularly heronry birds)
between Okhla and the Delhi Zoo, there is a neddtégrate the two sites in land use
planning and in the formulation of conservatiomatgies.

e There is also an urgent need to control the varieossystem stressors, especially
pollution, siltation and the increasing encroachtmaem the banks and floodplain of the
river Yamuna.
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Fig. 1. Maps to show the changes around River Yamunaeihilbetween the region Delhi Zoo
and Okhla. A)ca. 1807 (Source: Survey of India, 1989 ); &) 1975 (Source: Survey of India,
1980 ); C)ca. 1996 (Source: Survey of India, 1996); andcB)2001 (Source : Eicher Goodearth
Limited 2001). Dark shaded areas in all maps debatk up areas and the light shaded areas
denote waterbodies and sand flats. Symbols useDelhi Zoo; H, Humayun's Tom; O, Okhla

village; and P, Patparganj (only in A and B).
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Fig 2. Map of Okhla Barrage Bird Sanctuary showing tr@mnabitat areas (1-14)
described in the text. The dashed line denotebdhadary of the bird sanctuary; the
dashed and dotted line demarcates the state Hmetleeen Delhi and Uttar Pradesh.
Note the location of the weir, old and new Agraaitaand the barrage
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Fig. 3: Map of the Delhi Zoo showing the three principahds (1, 2 and 3) with heronries of
Painted Stork.
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Fig. 4. Cumulative species-individual relationships fortevfowl at Okhla barrage censused
during 1990-95 and 2005-06.
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Fig. 5: Rank abundance plots for waterfowl at Okhla bar@aesused during 1990-95 and 2005-
06.
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Fig. 6: Population trends of the Painted Stork nestinghim Delhi Zoo from 1966-2005%
denotes the data in the founding year (1960) arsdlbeen excluded from the trend line. For
details see text.
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Appendix 1. Species of waterfowl recorded at Okhla barraginduhe study period that were
used in the analysis reported in this study. Symbekd: R= resident, M= migratory

Species Status
Lesser Whistling DucPendrocygna javanica
Greylag Goosénser anser

Bar-headed Goos@nser indicus

Ruddy ShelducKadorna ferruginea

Cotton Pygmy-GoosHettapus coromandelianus
GadwallAnas strepera

Eurasian Wigeornas penelope

Mallard Anas platyrhynchos

Spot-billed DuckAnas poecilorhyncha

Northern ShovelleAnas clypeata

Northern PintailAnas acuta

GarganeyAnas querquedula

Common Tealnas crecca

Red-crested PochaRhodonessa rufina
Common Pocharéythya ferina

Ferruginous Pocharlythya nyroca

Tufted DuckAythya fuligula

White-breasted Waterhe\maurornis phoenicurus
Common Moorheitallinula chloropus
Common CooFulica atra

Little GrebeTachybaptusruficollis

Great Crested Greli#odiceps cristatus
DarterAnhinga melanogaster

Little CormorantPhalacrocorax niger

Indian CormoranPhalacrocorax fuscicollis
Great Cormoranihalacrocorax carbo

M

M
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