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Abstract

The Carambolim Lake (73°55'N & 15°30'E ) in Goa, isan age old minor irrigation tank known for itsrich bird fauna.
Conflicting opinionswere aired asto the ecological damagelikely to be caused to thelake environs owing to the
Konkan Railway track alignment initsimmediate vicinity. A longterm qualitative and quantitative analysisof the
bird fauna of the lake was undertaken from January 1996 to July 1998. The lake harboured 92 species of birds
including 17 winter visitors. Many of the new sightings during the year 1997 were truly terrestrial birds like
shrikes, parakeets, etc., while some like Rosy Starlingand Brown-headed Gulls were mere vagrants to the area.
Therefore, the sightings of 23 additional species of birds during the year 1997 need not be considered asasign
of qualitative improvement of the avifauna over that of the previous year. However, there was a perceptible
increase crossing in the cumulative total of birdsin general and that of waterbirds in particular, during 1997.
Likewise, the percent increases in the cumulative strength of the dominant winter visitors such as Pintails and
Lesser Whistling Ducks during 1997 were 81 and 340 respectively. These can be construed as sure signs of
recovery by theavifaunaof thelake, during arelatively tranquil operational phase (1997) from the peak disturbances
caused by the construction activity (1996). All the same, the lake needs protection from other threats like
encroachment and incessant silting.
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Introduction

In Goa, since colonial days, rabi crop of paddy has been grown
insmall pockets surrounding minor irrigation tanks. Thesetanks
are basically impoundments of surface runoff by earthen
embankments during the receding monsoons. The tanks have
also been asource of additional revenueto thevillage communes
called “communidades’ during the late summer drawdown
through the sale of fish naturally grown in them. Carambolim
Lake is one such large semipermanent minor irrigation tanks
known for itsrich avifauna (Wagh, 1989; Sardesai et al., 1995).

The Konkan Railway project was initiated in 1990, to link the
long isolated west coast region between Mumbai and Mangalore
with the rest of the railway network in the country. But the
project got muddled with environmental controversies, especialy

inthe Goaregion. Oneof themajor concernsof environmentalists
and birdloverswasthelikely damageto thebirdlifeat Carambolim
Lakeby the project, since asper the pilot plan thetrackswereto
bisect thelake. Butin the absence of detailed scientific dataon
thefloraand faunaof the lake, the defenceto their stand wasan
uphill task. However, their onerous struggleresulted inamarginal
concession intheform of shifting of thetrack alignment towards
the edge of the lake.

Though theimportance of studying the avifaunaof the lakewas
stressed by one of the authors (Heblekar & Shanbhag,1992) in
as early as 1992, due to some technical snags, there was an
inordinate delay until 1996 ininitiating the work. By then, the
construction work towards laying of tracks in the lake's
immediate vicinity was in full steam. However, going by the
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dictum “better late than never”, detailed census work on the
bird fauna of the lake wasinitiated in January 1996 and carried
out at regular monthly intervalsuntil June 1998.

The construction activitiesfor track laying were at their peak at
the beginning of the year 1996, which went on tapering by the
year end. Following this, the trial runs of engine and goods
trains got initiated at the beginning of the year 1997. Regular
train servicescommenced by the mid of theyear. Therefore, the
present communication comparesthe qualitative and quantitative
picture of the avifaunaat Carambolim Lake during two crucial
years, 1996 and 1997, in an attempt to throw somelight on the
impact of the railway project, if any, on the avifaunaduring its
construction and operational/implementation phases.

Study area

Carambolim Lake (73°55'N and 15°30'E) isat adistance of 12km
from Panjim, the capital city of Goa. It spreads over an area of
70ha, of which 40haischiefly water-laden central areasurrounded
by grassland. The western embankment of the lake serves as
the basefor therecently laid railway track. The eastern side has
been partially cleared of its scrub forests and mango and cashew
grovesto paveway for the construction of residential tenements.
The lake boundaries on three sides are fringed by coconut and
mango trees. The duice gate at the southeastern side of the
lakeiskept closed from late July to early May. Theimpounded
water isused for irrigating the rabi crop of paddy in the lower
reaches on the southern side of the lake. Except for the central
zigzag watercourse, the lake bed is flat with the greatest depth
of 2.75m being at the sluice gate point. The lake holds up to
20,34,211.12m3 of water during post monsoon owing to the
impoundment of surface runoff by the closure of the duice gate.
Nymphea stellata, a rooted plant with floating leaves, Oryza
rufipogon, emergent wild paddy and Hydrilla verticillata, a
submergent , are the predominant aquatic plantsin the lake.

Climate

The climate of Goa is greatly influenced by the South West
monsoons. The state receives a total of 320cm of rainfall
annually, the bulk of which occurs during the monsoon months
from June to September, with the wind speed reaching up to
15km/hr. The summer months spanning from Marchto May are
the hottest months of the year with the temperatures rising to
almost 34°C. Thetemperaturesinwinter may drop to 18°C.

Materialsand M ethods

Aninitia checklist of birdsat thelakewasraised by sighting the
birdswith 8x50 binocularsand 15-45x60 field scope during afew
random trips to the lake. Appropriate field guides (Ali, 1979;
Woodcock, 1980; Sonobe & Usui, 1992) and the compact
handbook by Ali and Ripley (1983) were used for the purpose.
Based on theregularly updated checklist the detailed census of
birds was conducted by total count method, by dividing the
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lakeinto arbitrary sectors. Block method (Howes & Blackwell,
1989) was employed for the enumeration of densely packed
flocks. The study was conducted at monthly intervals from
January 1996 to July 1998 by scanning thelakefrom four vantage
points on the contour. The morning hours, 0800 to 1000, were
utilised for the purpose. Themonthly totalsof individual species
were utilised to arrive at the cumulative annual/biannual total of
respective species and the total bird population. The biannual
cumulative total of individual species was used to decide the
rank of dominanceinrelationto all other speciesencounteredin
the area.

Observations

The checklist of birds sighted at the lake environs during the
two-year study, theresidential statusand abundanceisprovided
inTable 1. Of the 92 speciesof birdssighted at thelake, alarge
number totalling 54 species of terrestria birds constituted only
1.5 per cent of the population, whereas 98.5 per cent of the
population was constituted by a relatively small number of
aquatic birds consisting of 38 species. In terms of species
strength of familiesrepresented, Passeridae wasthe largest with
11 speciesfollowed by Ardediae (7 species), Corvidae (6 species)
and Anatidae (5 species).

The Cattle Egret, Bubul cusibiswas the most dominant resident
which occupied the third rank of dominance on the whole.
Though the lake supported alarge number of resident species,
it also patronised 21species of migrant birds, which included
three long distance migrants - Northern Pintails (Anas acuta),
Garganey (A. querquedula) and Northern Shoveller (A. clyptea).
Pintails were the most prominent species, monthly populations
of which reached up to 6000, followed by Lesser Whistling-
Ducks, Dendrocynajavanica, reachinglittle over 3000in strength
and the Common Coots, Fulica atra surpassing the 500 mark.
None of the dominant species were found to use the lake as a
night roost. They thronged the lake in flocks in the morning,
were found busily foraging during the whole day, but for a
reduced feeding intensity during noon hoursand left the lake at
dusk to sites hitherto not known.

Comparison of thebird population during 1996 and 1997
Twenty-three additional speciesof birds (Table 1) were sighted
inthelake areaduring 1997 over those sightedin 1996. Most of
them were in small numbers on a cumulative basis, occupying
lower ranks of dominance from 40-43. However, three species
namely, Brown-headed Gull (Larus brunnicephalus), Rosy
Starling (Sernus roseus) and Wood Sandpiper (Tringa
glareola), were found in relatively large numbers, thereby
occupying dominance ranks between 26 and 32.

The mean monthly population of birds in the lake during the

period of study with respect to seasonsis provided in Table 2.
Therewas aperceptiblerisein the mean monthly population of
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Table 1. A systematic list of birds with their status and abundance in Carambolim Lake during the two years of study (January

1996 - June 1998).

Scientific name Common name Rank Status  Habit Scientific name Common name Rank Status  Habit
Podicipedidae Sterna aurantia K] R WL.
Tachybaptus ruficollis Little Grebe 16 R WL Columbidae
Phalacrocoracidae Columba livia + R SF
Phalacrocorax fuscicollis*  Indian Cormorant 42 WL Streptopelia chinensis 3 R SF
Phalacrocorax niger Little Cormorant 13 R WL Psittacidae
Ardeidae Psittacula krameri Rose-ringed Parakeet 42 R SF
Ardea cinerea Grey Heron 23 R WL Psittacula cyanocephala ~ Plum-headed Parakeet 41 R SF
Ardea purpurea Purple Heron 23 R WL Psittacula columboides*  Malabar Parakeet 4 SF
Ardeola grgyii Indian Pond-Heron 4 R WL Cuculidae
oneisabis  feE X R W commson A
. it
Egretia garzetta Litle egret 7 R WL Phaenicophaeus viridirostris*Blue-faced Malkoha 2 LM SF
Egretta gularis * Western Reef-Egret ViY) WL Centropodidae
_— Centropus sinensis 4 R SF
Ciconiidae
Anastomus oscitans Asian Open-billed Stork 17 LM WL Alcedinidae
Ciconia episcopus White-necked Stork 2 LM WL Alcedo atthis CommonKingfisher 35 R WL.
Leptoptilos javanicus * Lesser Adjutant Stork 40 LM WL Dacelonidae
Threskiornithidae Halcyon capensis * Stork-billed Kingfisher 43 WL.
Threskiormis melanocephalus Asian White ibis 37 LM WL Halcyon smyrnensis White-throated Kingfisher 33 R WL.
) Halcyon pileata * Black-capped Kingfisher 43 WL.
Dendrocygnidae
Dendrocygna javanica Lesserwhistingteal 2 LM WL Cerylidae
) Ceryle rudis Lesser Pied Kingfisher 39 R WL.
Anatidae
Anas acuta Northern Pintail 1 DM WL Meropidae
Anas querquedula Garganey 12 DM WL Merops philippinus Blue-tailed Bee-eater 25 SF
Anas clypeata Northern Shoveller 2 DM WL Merops leschenaulti Chestnut-headed
Nettapus coromandelianus  Cotton Pygmy-Goose 14 LM WL £S) R SF
Sarkidiornis melanotos ~ Comb Duck % M WL Merops orientalis Green Bee-eater 17 R SF
Accipitridae Megalaimidae
Milvus migrans Black Kite 20 R SF Megalaima zeylanica * Brown-headed Barbet 42 R SF
Haliastur indus Brahminy Kite % R SF Megalaima haemacephala  Coppersmith Barbet 40 R SF
Haliaeetus leucoryphus*  Pallas's Fish-Eagle 4 SF Alaudidae
Circus aeruginosus * Eurasian Marsh Harrier 42 DM SF Galerida cristata e R SF
Ralldae _ , Hirudinidae
Ama}urorms phoenicurus  White-breasted Waterhen 37 R WL Hirundo smithii Wire-tailed Swallow » R SF
Gallinula chloropus Common Moorhen 1 R WL Hirundo daurica Red-rumped Swallow 10 R SF
Porphyrio porphyrio Purple Swamphen 5 R WL )
Fulicaatra Common Coot 6 M WL Lanidae
) Lanius excubitor * Great Grey Shrike 2 SF
Jacanidae , , Lanius vittatus * Bay-backed Shrike 4 SF
Hydrophasmgs chirurgus Pheasant-.taned Jacana 9 R WL Lanius schach Long-tailed Shrike 0 R SF
Metopidius indicus Bronze-winged Jacana 8 R WL
. Sturnidae
Charadriidae . Sturnus pagodarum * Brahminy Starling €0 SF
Vgnellus |nd|cgs Red-wat}led Lapyvmg 27 R Sturnus roseus * 29 DM SF
Himantopus himantopus ~ Black-winged Stilt 4 LM Acridotheres tristis Common Myna 23 R SF
Scolopacidae Acridotheres fuscus 15 R SF
Tringa totanus Common Redshank K} LM WL Corvidae
an!ga glaroela* Wood Sandp|per' R DM WL Dendracitta vagabunda 3 R SF
Actitis hypoleucos Common Sandpiper 3l DM WL Corvus splendens + R SF
Laridae Artamus fuscus * Ashy Wood-Swallow 41 SF
Larus brunnicephalus * Brown-headed Gull 2 WL. Dicrurus macrocercus 3 R SF
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Scientific name Common name Rank  Status Habit
Dicrurus paradiseus Greater Racket-tailed

Drongo 4 R SF
Terpsiphone paradisi Asian Paradise-

Flycatcher 40 R SF
Pycnonotidae
Pycnonotus jocosus Red-whiskered Bulbul 33 R SF
Pycnonotus cafer Red-vented Bulbul K< R SF
Muscicapidae
Turdoides striatus Jungle Babbler K R SF
Cisticolidae
Prinia socialis * Ashy Prinia Q2 SF
Sylviidae
Orthotomus sutorius Mountain Tailorbird 2 R SF
Muscicapidae
Saxicoloides fulicata Indian Robin 4 R SF
Copsychus saularis Oriental Magpie-Robin 32 R SF
Passeridae
Anthus rufulus Paddyfield Pipit K1k R SF
Motacilla flava * Yellow Wagtail Q2 DM SF
Motacilla cinerea* Grey Wagtail Q2 DM SF
Motacilla alba * White Wagtall Q2 DM SF
Motacillamaderaspatensis  Large Pied Wagtail 26 R SF
Passer domesticus House Sparrow + R SF
Ploceus philippinus Baya Weaver 18 R SF
Lonchura malabarica Plain Munia 2 SF
Lonchura striata White-rumped Munia 29 R SF
Lonchura punctulata* Scaly-breasted Munia 37 SF
Lonchura malacca Black-headed Munia 41 R SF
Nectariniidae
Dicaecum agile * Thick-billed Flowerpecker 41 SF
Nectarinia asiatica Purple Sunbird 4 R SF
Nectarinia zeylonica Purple-rumped Sunbird 41 R SF

WL - Wet land; SF - Scrub forest; * Sighted during 1997-1998; + counts not

maintained; R - Resident; LM - Local migrant; DM - Distant migrant.

Common names are according to Manakadan et al. (1998).
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Table 2. Quantitative variations in the mean monthly population
of avifauna through the seasons in Carambolim Lake from March
1996 to February 1998.

Seasons 1996-1997 1997-1998

Mean = S.E.(max,min)  Mean £ S.E.(max, min)
Summer
(March - May) 1821+746(1016,3309) 2402 +1091(1152, 4574)
Monsoon
(June - Sept.) 148 +91(19, 416) 226+ 85(34, 446)
Post-monsoon
(Oct.- Nov.) 604 (56, 64) 481 +400 (82, 830)
Winter
(Dec.-Feb.)  4751+2764(164,9703) 5602 +1483(2960, 8084)

Table 3. A comparative status of the avifauna at Carambolim
Lake during the two years of study (1996-1997).

Avifauna 199 1997 Per cent

(Cumulative total ) (Jan.-Dec.) (Jan.-Dec.) change

Total 11,623 26,117 +125
@2

Terrestrial Birds 305 527 +73
(14)

Waterfowl 11,318 25,590 +126
©

Winter visitors

Pintail 3,449 15,187 +340

Lesser Whistling teal 2,736 4,957 +81

Coot 718 347 -52

Note: the numbers in parenthesis indicates the number of additional species of
birds newly sighted during the year.
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birdsin all the seasonsduring 1997-98 as compared to that during
theyear 1996-97.

The gross comparison of major components of the avifaunal
population during theyears 1996 and 1997 isprovided in Table
3. There was a definite rise in the cumulative population of
birds including that of waterbirds during the year 1997 when
compared to that of 1996 nearing 125 per cent. The annua
cumulative number of Pintailsrose by over threefold during the
year 1997. Likewise, the overall population of Lesser Whistling-
Ducks, the next dominant species, increased from 2736 t0 4957.
But interestingly the population of coots during 1997 reduced
to half of that recorded during the previous year.

Discussion

Saha and Dasgupta (1992), compiled the information available
to that date on the birds of Goa and listed 208 species. Lainer
(1999a,b) recorded 382 species based on 1300 field trips spread
over a period of 13 years since 1980. In this background,
Carambolim Lake with itsimmediate surroundings harbouring
92 species of birds (24.08% of the diversity of the state) is an
important area deserving all round efforts towards its
conservation. Besides, itsimportanceisall themore heightened
asit patronisesover 17 speciesof winter visitorsin the form of
long distant migrants especially Pintailsaswell asloca migrants
such as the Lesser Whistling-Ducks, which throng the lake in
thousands, year after year. Considering all thesefacts, the deep
concern expressed by bird lovers on the likely impact of the
alignment of therailway tracksin theimmediate neighbourhood
of the lake and the tough resistance rendered by them seemsto
beamply justified.

From aqualitative angle, 22 more species of birdswere sighted
during the year 1997. But many of these were terrestrial birds
like shrikes, parakeets and malkohas, which might have got
displaced towards the lake environs owing to the clearance of
the neighbouring scrub forests to pave way for the ever
increasing residentid layouts. Secondly, birdslike Brown-headed
Gullsand Rosy Starlings, which generally moveinlargeflocks
may probably have strayed into the areafrom the neighbouring
estuariesand scrub junglesrespectively. At thisjunctureit may
haveto be noted that birdslike Western Reef Egretsand Brown-
headed Gullsare not the normal inhabitants of freshwater |akes.
Some other species occupying tail end dominanceranks, sighted
during the year, could be the ones which might have escaped
enumeration/census during the previous year by mere chance
factor, dueto their extremely small numbersand also thewidely
spaced census interval of a month. Therefore, reasonable
restraint is needed before drawing the conclusion that the
sighting of agood number of additional speciesduring theyear
1997, isin anyway an indicator of qualitative improvement of
bird fauna.
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Under these circumstances, our analysis of the impact of the
railway project on theavifaunaof thelake, if any, hingesaround
guantitative data. The earliest available quantitative data on
birds/waterfowl of Carambolim Lake, prior to the present study
is by way of Asian Midwinter Waterfowl Census, AWC
(Perennou et al., 1994; Lopez & Mundkur, 1997). But, unlike
AWC, the plan of the present study is hinged on year round
census carried out strictly on a monthly basis. Further, the
reference dataon Carambolim Lake availablethrough AWC is of
ahighly fragmentary nature based on merely four counts across
the compilation span of 10 yearsfrom 1987 to 1996. According
tothefive-year meanfor aperiod from 1987-1991 (FY M, based
on 3 counts of AWC), Carambolim Lake alone hosted 25 per
cent (30,000) of thetotal 1,20,972 Pintail Ducksthat arrived in
India. Theonly other AWC count carried out at thelakewasin
1994. Surprisingly however, during that year, although a
mammoth increase was observed in the number of Pintail Ducks
that migratedto India(from 1,20,972in 1987-1991t0 3, 89,290in
1994), only 6,000 of them werefound at the Carambolim Lake.
Further, even though the declinein national figuresfor pintails
in 1996 was only marginal as compared to those of 1994, the
present study registered anoticeable declinein their strength at
Carambolim Lake. Such adeclinefor al possibilities could be
due to an extreme level of disturbance/ distraction caused by
the movement of trucks, earthmovers, tippers, labour force and
the incessant clouds of dust at the site, coinciding with peak
construction activity. During the course of the present study
itself, a substantial increase in the population of Pintail Ducks
was observed during the subsequent year, 1997. Though
published national figuresfor comparison are not available for
the year under consideration, it can safely be construed as the
recovery from the previous year’'s disturbance at the site. The
latest AWC dataavailablefor Carambolim Lakefor theyear 1994,
the detailed observations for the two years of current study
1996, 1997, and the continued monitoring of the winter
population of the hirds in the lake by the authors till date,
collectively put the strength of winter visiting Pintail Duck
population in the range of 5000-7000. Therefore, the FYM of
30,000 Pintails during 1987-1991, amounting one fourth of the
national figures recorded for the species, registered for
Carambolim Lakewith awater spread of barely 40haneed to be
taken with utmost caution and restraint.

The lake also harbours about four per cent of the Lesser
Whistling Teal population of the country annually. However,
thedeclineintheir population from 1204 in 1994 to 912 in 1996,
even though there was a considerable increase in the national
figures (from 95,763in 1994 to 1,15,660in 1996, AWC records),
may also be attributed to the disturbances caused to the lake
environs owing to the track laying and construction activities
of the Konkan Railways. The 84 per cent increase in their
numbers in 1997 over those of 1996, indicates that their
population visiting the lake must have picked up fast. Thiscan
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be further substantiated by the continued ongoing winter
monitoring by the authors. Thus, the impressive improvement
in the population of winter visitors, waterfowl and the birdsin
general during 1997, a year wherein the din of construction
activity cameto apractical halt and the train services went into
operation, appear to be encouraging signs. May be that the
birdshavelearnt tolivewith themodern trends of the devel oping
world! The precautions adopted by the Konkan Railway
Corporation Ltd., intheform of tree plantations on the slopes of
the embankments muffling the sounds of moving trains,
declaration of the areaas ‘ no hooting zone', etc. must have had
their creditinimproving thebird lifeinthelake.

In daysto come, studiesof such nature continued and conducted
meticulously may have to stand testimony to the cautiously
drawn conclusions as of now. All the samethelakeisnot free
from other threats such as private encroachments, night soil
generated by the floating population, and the incessant silt
deposition leading to the development of marshy conditions.
The authors are in touch with the top brass of local bodies, to
explorethepossihilities of setting thelakefreefrom thesethreats
so asto protect itsintegrity asamodel citadel of aquatic birdsin
the region for the benefit of posterity.
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