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Chairman’s address

It gives me immense pleasure to hand over the proceedings of National Conference on “Biodiversity:
Status and Challenges in Conservation FAVEO 2013” to be held under the auspices of V.P.M.’s B. N.
Bandodkar College of Science, Thane.

Twentieth century saw some revolutionary scientific break through leading to huge consumer industry
growth. Every available opportunity was used to exploit the natural resources beyond its sustainability. Success
was measured in terms of per capita consumption of natural resources. Modernity and development became
synonymous with this consumption model, which totally ignored the interconnectedness of the nature and
man. A new economic model and life style to suit this consumption model became mantra of progress and
modernity. Respect to mother earth was the basis of traditional society. Every member of family was taught to
make compromises at every stage of life in the traditional model of the society. This fabric was destroyed and
society was nurtured to become self-centered to suit the consumer model. Obviously this model led to disastrous
environmental consequences. Biodiversity became its first victim.

Scientific community did recognize this environmental impact of human life style and consistently advocating
asustainable model of development with respect to biodiversity. Ideologically committed environmental moments
have done more damage and all efforts should me made to isolate them from science-based activity. Reform
does not mean reckless change in traditional way of life. Indian culture did respect biodiversity, and all efforts
to restore that fabric of the culture should be done with all priority as a part of biodiversity restoration moment.

I am sure deliberations of this conference will throw light on many dark corners of this subject and
participants will be richer in knowledge by the end of the day.

I wish this conference a grand success.
Dr. Vijay V. Bedekar

Chairman
Vidya Prasarak Mandal, Thane
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Convener’s note

Biodiversity is the word which has gained a lot of importance in the last decade. When we talk about
biodiversity, it includes the diversity of all living beings. But it also indicates the need for conservation of same.

The biodiversity on the land, water or air varies due to the adaptations of various organisms for the
specific environment. Hence, we can see the biodiversity varying in different ecological conditions, climatic
conditions as well as geographical conditions.

Thus, to conserve this we need to protect the environment; else the diversity of organisms will perish one
day. Therefore, we have to bow in front of goddess ‘Faveo’ to bless the earth and the biodiversity existing on
earth. An attempt is made by staff and students of departments of Zoology and Environmental Science for
praying to the Goddess ‘Faveo’ to bless us.

I am thankful to both the departments for taking all possible efforts to make this conference successful
and happy to hand over the proceeding to you.

Principal Dr. (Mrs.) Madhuri K. Pejaver
Convener
B. N. Bandodkar College of Science, Thane
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Diversity of Spiders and the free Economic Services by Them

Ganesh Vankhede

Indian Society of Arachnology
spidersofcentralindia.com
vganeshan2001 @rediftmail.com

Spiders are polyphagous and feed on a variety of
available prey. They not only prey on adult insect pests but
also feed on their eggs and larvae. They help in maintaining
the ecosystem balance. Spiders are good friends of farmers
as they control all types of pests on the crop. Some spiders
like Geolycosa and tarantulas, make burrow in soil and thus
help in water percolation. Most of the spiders in nature feed
on mosquitoes and protect us from Malaria and similar other
mosquito borne diseases. Some Pisaurid and tetragnathid
spiders feed on mosquito larvae. The mud wasps and some
birds feed their young ones with spiders as spiders are rich
in simple proteins.

The secretions of spiders are boon for human beings.
For example Silk. Spider silk has high tensile strength, four
to five times more than that of iron. Hence, the recombinant
silk produced on large scale is used to manufacture cloth
from which bulletproof jackets are manufactured. If spider
silk rods of Smm diameter are used in building construction
instead of iron rods, earthquake proof houses can be
constructed as silk is elastic. This is the nature’s gift which
is of great use for the army of any country. Parachute ropes
can also be manufactured from spider silk. German scientists

have manufactured guitar strings from spider silk. Spider
silk is antibiotic and hence surgical threads and bandages
are prepared from the spider silk. This silk is biocompatible
with human beings. Most of the birds internally line their
nests with spider silk because the spider silk is smooth and
antibiotic. If young ones are injured with grass-blades or
their pointed tips, they do not get bacterial infection as
they are in contact with antibacterial silk. Spider silk covering
the egg sacs of spider reflects UV rays and thus protects
the tiny delicate eggs. With this property, the spider silk is
now a days used to manufacture UV reflecting cloths. Spider
venom is used to manufacture medicines against cancer
and now a days pesticides are also manufactured from
spider venom. Astonishingly, the spider venom is not
venomous for humans, only slight allergic responses are
seen after envenomation.

According to the World Spider Catalog, Version 14.0
by Platnick (2013), the updated list documented 44,032
species of spider worldwide belonging to 3,905 genera and
112 families. However from India only about 1,600 spider
species are known from 60 families.

Key words : Spiders, diversity, economic services
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An Oveview of The Breeding Behaviour of Indian Grey Hornbill in Nagpur,
Maharashtra

Dr. Raju Kasambe

Project Manager, IBA Programme, Bombay Natural History Society, Mumbai.

Indian Grey Hornbill (Ocyceros birostris) is the only
hornbill species in India which is also found in urban habitats
besides in forested areas. It’s breeding behaviour was
studied for two consecutive breeding cycles during 2007
and 2009 in an urban environment in Nagpur city,
Maharashtra. In 2007, four nests were located and in 2008,
two additional nests (thus a total of six nests) were located.
The date of incarceration of the female was between 9 March
and 2 April (mean date 20 March+12 days) (n=16). The
average duration of incarceration of the female inside the
nest was 65.5+4.5 days (n=12). The nesting cycle completed
in 93.5+5days (n=9). Only 15 chicks edged from the 16 nesting
attempts. In three nesting attempts, the chicks disappeared
during the period of a few days after the female had left the

nest and the nest cavity had yet to be sealed back by the
chicks. This appeared to be the most vulnerable period of
the hornbill’s breeding cycle.

Inter-specific and intra-specific competition for nest
sites and for food with other birds was documented. It was
found that there is severe competition for nest sites and all
the nests were occupied by other bird species as soon as
the hornbills vacated the nest cavities. The social behaviour
of the hornbills was studied and the hornbills were found to
indulge in bill-grappling and aerial jousting behaviour which
were not reported previously in the species. The nest
sanitation methods were studied and some interesting
findings were documented.
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Prominent Biological Indicators : Do we have in India?

Dr. Vinay Deshmukh, Principal Scientist,

Mumbai Research Centre of Central Marine Fisheries Research Institute, Mumbai.
e-mail: vindeshmukh @ rediffmail.com

Indicators are signs that act as signals to tell us
something is changing. Everyday experienced and the
simplest indicators are traffic signals with green, yellow and
red lights. The biological indicators obviously point out
about the presence, condition and numbers of types of living
organisms or species at community or ecosystem level.
These organisms provide important information about the
health of our ecosystems. Studying these indicators as a
way of evaluating the health of a body of water is called
biological assessment. The parallel to the assessment of
human health is obvious. We go to doctor to get diagnosis
and hopefully initiate treatment to bring us back to normal
or healthy conditions. Doctors will apply several indicators
such as pulse, blood pressure sugar in blood & urine etc to
assess and diagnose the disease. The assessment of health
of ecosystem is similar. We observe that an ecosystem is
not healthy and ask what is wrong? And what can be done
for bringing it back to normal? To answer these questions
ecologists try to diagnose by certain biological, or more
precisely, ecological indicators.

Often quoted and the most effective indicator was
from a book, Silent Spring written by Rachel Carlson way
back in 1962 that revealed want of birds’ chirping, twittering
and singing in North America during spring. It was an
indicator of widespread pesticide pollution that killed
several insect species; but the unscrupulous eradication of
insects by the pollution was sensed cumulatively by the
absence of birds. Primarily, biological indicators are species
that can be used to assess the diversity of organisms
(biodiversity) in the environment (in a particular ecosystem)
and monitor the health of an ecosystem. The basic aim of
use of bio-indicators is to warn about emerging catastrophes
at an early stage. One simple example is the presence of
“lichens” which indicates good quality of air in the pristine
environment around us, while its absence would point out
urban polluted air owing to emission of several obnoxious
gases (SOZ, NOX etc). Similarly, Tubifex worms indicate
oxygen-poor and stagnant water unfit to drink while
dwindling species of fish and amphibians in our aquatic
environment indicates presence of pesticides. Recently,
some parts of Karnataka and Kerala in India recorded
abnormal fall in population of damsel fly and dragon fly
which can be considered as prominent indicators of
Endosulphan which is a banned pesticide in Europe and its
impact was not investigated in India before it grabbed media
attention when a doctor practicing in one of the villages

noticed large number of cancerous abnormalities among his
patients. These insects were the first creatures wiped out
by pesticide use. If an ecologist or nature lover had detected
the change, use of the pesticides and cancer among the
people could have been averted. These are the simplest or
qualitative indicators of change which can be easily
understood by the layman and scientifically justifiable.
Policy makers also look for such simplistic indicators that
have great public appeal and impact.

The indicators should be based on who will be using
the information from the indicators. There are generally three
possible users, each with different information needs. They
are: 1) technical experts and science advisors, 2) policy-
makers, decision makers and resource managers, and 3)
general public and media. The technical experts and
scientists will be interested in detailed and complex indicators
which should have scientific validity, sensitivity,
responsiveness and have data available on past conditions.
The policy-makers and resource managers will be concerned
with indicators that are directly related to evaluating policies
and objectives. They require their indicators to be sensitive,
responsive and cost-effective and have meaning for public
awareness. Finally, the general public responds to indicators
that have clear and simple messages and are meaningful to
them.

Bio-indicators are any biological species or group of
species whose function, population, or status can reveal
what degree of ecosystem integrity is present. They include
species, biological communities and processes which are
used to assess the quality of the environment and how it
changes over time. Changes in the environment are often
attributed to anthropogenic disturbances (e.g., pollution,
land use changes, habitat degradation) or natural stressors
(e.g., global warming, drought, cold, cyclone etc), although
anthropogenic stressors form the primary focus of bio-
indicator research.

Macro-invertebrates are useful and convenient
indicators of the ecological health of a water body or river.
They are almost always present, and are easy to sample and
identify. The sensitivity of the range of macro-invertebrates
found will enable an objective judgement of the ecological
condition to be made. In Australia, the SIGNAL method has
been developed and is used by researchers and community

Waterwatch groups to monitor water health. In the United

States, the Environmental Protection Agency (EPA) has
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published Rapid Bioassessment Protocols, based on macro-
invertebrates, as well as periphyton and fish. These protocols
are used by many federal, state and local government
agencies to design bio-surveys for assessment of water
quality. The species identification procedures are conducted
in the field without the use of specialized equipment and the
techniques. In South Africa, the Southern African Scoring
System (SASS) method was developed as a rapid bio-
assessment technique, based on benthic macro-invertebrates
and used for the assessment of water quality in Southern
African rivers.

The widespread development and application of
biological indicators has occurred primarily since the 1960s.
Over the years, range of biological indicators has expanded
to assist us in studying all types of environments using
every major taxonomic group. The idea to apply an
assessment of ecosystem health in environmental
management emerged in the late 1980s. Therefore, these are
more commonly called ecological health indicators. The
advanced scientific indicators are not only qualitative but
also quantitative which point out the degree of disturbance
and damage to the ecosystem. They are expressed
numerically as indices of integrity, stability, resilience,
diversity and complexity of components of an ecosystem.

However, at this juncture it is better to distinguish
between indicator species and the ‘bio-accumulative
indicator species’ used in pollution/toxicological studies.
The bio-accumulative indicator species whose appearance
and dominance is associated with deteriorating environment
have high tolerance as compared to less resistant species.
To understand degree of organic pollution Bellan (1967)
used polychaete based index while Bellan and Santini (1981)
used amphipod based index. Roberts et al. (1998) have
proposed an index based on macrofauna species that
accounts for ratio of species abundance in control and
stressed areas. More recently, AMBI index uses species
classification as tool for detecting pollution (Borja et al.,
2000). This index has been considered useful for application
in European Water Framework in coastal and estuarine
ecosystems.

In marine and coastal ecosystem, vegetation of green
algae Ulva, Enteromorpha, Cladophora, Chaetomorpha
and red algae Gracilaria, Porphyra and Corallina is
considered indicator of pollution while Fucus and Laminaria
belonging to Pheophyta as well as all submerged marine
Spermatophytae which are sensitive to any kind of pollution
are indicators of good quality water. Most of the ecosystems
are complex with multiple component species. Using a single
or isolated species as indicator for a complex system is
dangerous therefore, attributes of many species of the
ecosystem are taken together to have a single indicator.
This is a reductionist approach in which a single indicator is

set which can be used easily understood for management
of a resource in an ecosystem. In marine fisheries earlier
indicators were based on the fish assessments of single
species stocks and no consideration was given to the
ecosystem for judging the impacts. It is increasingly realized
now that changes in ecosystem could be due to ecological
as well as exploitation parameters on in combination of both.
In this situation a single indicator of fishery in balance (FIB)
has been computed by taking in to consideration different
ecological groups of exploited marine fishes and their mean
trophic levels.

The ecological indicators applied today can be
classified on eight levels from reductionist to holistic
indicators (Jorgensen et al., 2010).

Level 1 covers presence or absence of specific species as
shown by damsel fly and dragon fly in Karnataka and Kerala.
The best known type of indicator is the ‘Saprobien system’
(Hynes, 1971) which classifies streams based on degree of
pollution as shown by the presence of different species as
indicators species.

Level 2 uses ratios between classes of organisms.

Level 3 is based on concentration of chemical compounds
e.g. in eutrophication, PCB and heavy metal contamination.

Level 4 applies concentration of entire tropic level as
indicators e.g. high concentration phytoplankton as
indicator of eutrophication of lakes. Similarly, high fish
biomass or good number of bird species are indicators of
good water quality and healthy forest respectively.

Level 5 uses rates as indicators; for instance, primary
production (g/m?%d) determination is used as an indicator
for eutrophication. Similarly, annual growth of trees is used
as indicator of healthy forest and conversely high mortality
in a population can be used as an indicator of unhealthy
environment.

Level 6 covers composite indicators such as ratios of
respiration/biomass, respiration/production, production/
biomass and primary producers/consumers. However, these
ratios are also used to indicate whether an ecosystem is in
early stages of development or in a mature state.

Level 7 encompasses holistic indicators such as resistance,
resilience, buffer capacity, biodiversity, connectivity of the
ecological network and turnover of carbon, nitrogen etc. It
is known that high resistance, high resilience, high buffer
capacity, high biodiversity and high connectivity of the
networks are indicators of a healthy ecosystem.

Level 8 indicators are thermodynamic variables which may
be called as super holistic indicators. Such indicators are
exergy, emergy, entropy production and mass and/or energy
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retention time. Ecological benefits (services & utilities)
belong to this level.

Many policy and management bodies with an interest
in aquatic or marine systems have endorsed indicator-based
approaches to management (FAO, 2002; World Bank, 2002).
In all cases, the agencies note that ecosystems are so
complex and unpredictable that suites of indicators are
needed to give an adequate picture of their state. In fact, it
is often noted that suites of indicators are needed for each
dimension of sustainability: ecological, social, economic,
and institutional (Charles, 2001; FAO, 2003). Indicators now
have a prominent and legitimate role in monitoring,
assessing, and understanding ecosystem status, impacts
of human activities, and effectiveness of management

7

measures in achieving objectives, and they have a growing
role in rule-based decision-making. Recently work on the
state of global biodiversity (Butchart ez al., 2010) compiled
31 indicators to substantiate biodiversity loss at 3 levels
namely state, pressure and response. Most indicators of
the state of biodiversity covering species, population
trends, extinction risks, habitat extent and community
composition showed decline whereas those of pressure such
as resource consumption, invasive alien species,
overexploitation and climate change showed increase.

This symposium will open vistas to set indicators at
species, community and ecosystem levels at local, state and
national levels so that policy makers will be sensitized to
save our environment and biodiversity.
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Impact of pollution on the flora and fauna — a loss of ecosystem services

Goldin Quadros

Salim Ali Centre for Ornithology and Natural History (SACON) Aaikatty Post, Coimbatore 641108. Tamil Nadu. India.
Email: golding@gmail.com

Biodiversity has multiple values owing to the different
ecosystem services it provides. The types of values include
economic, social and environmental, many of which are
poorly recognized and/or understood. Species provide a
variety of functions and help maintain relatively stable
ecosystems. Our understanding of the functioning of
biodiversity within ecosystems needs to be improved. The
information on the status and trends of biodiversity allows
for patterns to be identified as well as to determine the
consequences of biodiversity loss.

The increasing demand for food, fiber and fuel will
lead to increasing losses of biodiversity and ecosystem
services. The variety and variability of animals, plants and
microorganisms are an important aspect of biodiversity.
Globally most of the natural habitats including forests,
wetlands and coral reefs are in a state of decline. The habitat
loss, including degradation and fragmentation, is the most
important cause of biodiversity loss globally. Some
agricultural, aquaculture and forestry practices are also a
major cause of biodiversity loss. Habitats, which are highly
degraded or fragmented, are less likely to be able to support
their full compliment of species or provide the same level of
ecosystem services provided by intact habitats.

Pollution is a major concern of all countries and a
known threat to biodiversity. Pollution refers to chemical
contaminants that are introduced to the environment
resulting in instability or harm. Pollution can take numerous
forms as a variety of chemical compounds can cause
environmental damage depending on their properties and
concentrations. Nutrient loading in particular, primarily of
nitrogen and phosphorus is a major and increasing cause of
biodiversity loss and ecosystem dysfunction, especially in
wetland, coastal and dryland areas. As nitrogen and
phosphorus are often limiting nutrients in many ecosystems
when they are present in excessive quantities they can result
in rapid plant growth which can alter ecosystem composition
and function. Common causes of excessive nutrients are
sewage and agricultural runoff.

Pollution by invasive alien species (IAS) is also one
of the main direct drivers of biodiversity loss at the global
level. In some ecosystems such as island ecosystems the
IAS are the leading cause of biodiversity decline. Any
organism can become invasive; the phenomenon is not
limited by taxonomic group and can occur in all types of
ecosystems. The TAS primarily affect biodiversity by
preying on native species or competing with them for
resources. Increasing travel, trade and tourism have
facilitated the movement of species beyond natural bio-
geographical barriers by creating new pathways for their
introduction. While a small percentage of introduced species
become invasive, the negative impacts can be extensive. In
addition to their environmental impacts, IAS can pose a
threat to food security, human health and economic
development.

All ecosystems provide goods and services. However,
some ecosystems are particularly important for human well
being because of the services they provide and fulfill their
daily needs. The unsustainable use or over exploitation of
these resources is one of the main threats to biodiversity.
Overexploitation is a severe pressure on the ecosystems
that leads to the loss of biodiversity and ecosystem structure.
In addition, the unintentional impacts would result in loss
of species and damage to habitats. Pressures on species
and ecosystems must be kept at levels that do not undermine
the long term sustainability of the ecosystems thereby
allowing them to provide ecosystem services. Sustainable
management not only contributes to biodiversity
conservation but can also deliver benefits to production
systems in terms of services such as soil fertility, erosion
control, enhanced pollination and reduced pest outbreaks
as well as contributing to the well-being and sustainable
livelihoods of local communities engaged in the management
of local resources.
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Biodiversity of Thane Creek.

R.P. Athalye
B.N.Bandodkar College of Science,Thane. Maharashtra, India. 400602.

Abstract: Thane creek (Long 72° 55' to 73° 00’E and Lat 19° 00" to 19° 15' N) is 26 kms long. It is connected to the Mumbai
harbour on its south and joins by minor connection with Ulhas River on its North near Thane city. The creek supported
diverse life forms around 1960 -1980 and earlier. A few decades back heavy industrialization and consequent urbanization have
occurred along both the banks of the creek. The growing pollution in the creek has resulted in significantly low dissolved
oxygen, high nutrients, siltation, declined fishery and biodiversity especially in the upstream part of the creek where pollution
is higher. In the lower stretches of the creek the pollutants get diluted hence it supports relatively higher diversity. The creek
supports good diversity of mangroves and birds including Flamingos. These observations suggest that in spite of the polluted
status of the creek, it is possible to revive the creek ecosystem if remedial measures such as reduction of sewage and solid
wastes at source, desiltation of the creek, plantation of mangroves, prevention of silt in runoff are implemented. The local
fishermen can be encouraged to practice creek and mangrove based productive activities.

Introduction

Estuaries and creeks are coastal aquatic ecosystems
which have connection with the open sea. Due to this reason
they are influenced by the oceanic high and low tides. The
tidal incursion of marine water produces brackish water
conditions due to mixing of fresh and saline waters. This
leads to formation of salinity gradient with high salinity on
the seaward side and low salinity on the riverine end. Even
at a station in the creeks and estuaries, the salinity varies
with the tides, which is in fact the unique feature of these
ecosystems. Many organisms that have physiological ability
to tolerate the varying salinities take shelter in different zones
and establish themselves. As there are many salinity zones,
there are diverse faunal types in the creeks and estuaries.

In these ecosystems the sea water penetrates deeper
and hence the wave force weakens to make the environment
calm as compared to the sea. This facilitates settling of silt,
clay and nutrient rich humus brought by the rivers leading
to formation of mudflats. The soft sediment mudflats favor
establishment and growth of specially adapted mangroves.
The root system of mangroves enhances the mudflat
formation, finally leading to development of dense mangrove
vegetation.

Mangrove forests are very vital ecosystems as they
provide support to a complex community assemblage, reduce
coastal erosion and serve as sinks for macronutrients,
micronutrients and heavy metals. The mangrove plants take
nutrients from the tidal seawater and river water and in turn
provide natural food to mangrove dwelling fauna (Odum et
al., 1982). The forest detritus comprising of fallen leaves
and branches from the mangroves, provides nutrients to
the marine environment and supports immense variety of
sea life in intricate food webs associated directly through
detritus and indirectly through planktonic and epiphytic
algal food chain (Martinez et al., 1982). As the creeks,

estuaries and mangroves along their banks are nutrient rich
ecosystems, many marine and freshwater fishes visit them
for laying their eggs. The young ones grow in these sheltered
breeding grounds and then migrate to the sea. There are
others which venture into these ecosystems with high tide
to exploit them as feeding grounds. Thus, estuaries creeks
and mangroves being the feeding and breeding grounds of
many marine organisms play an important role in supporting
the fishery.

Thane creek (Long 72° 55'to 73° 00’E and Lat 19° 00'
to 19° 15" N) is 26 km. long. It is connected to the Mumbai
harbour on its south and joins by minor connection with
Ulhas River on its North near Thane city (Plate 1). The creek
is narrow and shallow at the riverine end due the presence
of geomorphic head near Thane city and is broader and
deeper towards the sea. It is tidally influenced with
dominance of neretic waters and negligible fresh water flow
except during monsoon. The substratum of the creek is made
up of consolidated and unconsolidated boulders
intermingled with the loose rocks and rarely with sand and
gravel. Extensive mudflats are formed along the banks of
the creek which are characterized by growth of mangroves.

The creek supported diverse life forms around 1960 -
1980. Though there are no systematic studies on the
phytoplankton, zooplanktons, benthos during that period,
the creek was famous for its fishery. A variety of fish types,
prawns, crabs, mudskippers, bivalves like (Cardium) spp.,
Katalysia spp. were available in the creek till 1980. But then
this picture changed gradually due to various anthropogenic
activities.

A few decades back heavy industrialization and
consequent urbanization have occurred along both the
banks of the creek. On the east bank exists Asia’s largest
industrialized zone namely Thane Belapur industrialized area
along with the Navi Mumbai Urban area. The west bank has
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highly urbanized Mumbai and Thane region along with a
good number of industries. Not only the industrial effluents
and domestic wastes are being released in the creek but
since 1995 the creek is also being indiscriminately used as a
dumping ground for huge quantity of solid wastes. In spite
of these hazardous human activities the creek has still
retained life in some areas and there are chances of its revival
if we adopt certain remedial measures. This presentation is
based on the work done in B. N. Bandodkar College since
1984. ( Athalye,1989; Gokhale and Athalye, 1995; Quadros
Goldin, 2001; Athalye ez al.2003)

Materials and Methods:

For analysis of abiotic and biotic components
standard methods (APHA, AWWA, WPCE., 1981) were
used in all the studies. The study included the parameters
of water, sediment, phytoplankton, zooplankton, benthos
and fishery.

Discussion:

Following table shows the changes in the important
water parameters that have occurred during period 1975 to
2002.

Tablel. Comparison of the water parameters of Thane Creek during period 1975 -2002.

Sr. No. |Parameter 1975 | 1984-85(1991-93( 1999- | 2002 Remarks
2000
1 Suspended solids g/l -- 0.731 0.953 6.12 2.017 Unpolluted water
limits 1 gl
2 PH -- 7.83 7.49 7.71 7.82
3 Salinity ppt 36.31 29.4 25.13 19.22 23.4 --
4 Dissolved  Oxygen| 6.79 521 4.09 24 2.1 Unpolluted water
mg/l limits 2.4 mg/l
5 PO4—P mg/l 0.127 0.178 0.24 0.26 0.1 Unpolluted water
limits 0.09 mg/1
6 NO3-N mg/l 0.35 0.38 0.9 0.98 Unpolluted water
limits 0.014 mg/1
lower stretch Semi healthy 1.26
mg/l
7 NO3-N mg/l 2.5 18 1.5 1.7
Upper stretch As above
SiO3-Simg/l 4.08 8.76 15.3 21.3 Very high
Copper ppm 0.011 1.12 100 times increase
10 |Zinc ppm 0.093 0.404 4 times increase
Metals in sediments and organisms have also shown significant increase.

The important changes to be noted include- significant
decline in dissolved oxygen which is due the sewage and
effluent load; increase in suspended solids due to various
reasons such as reclamation, solid waste dumping, sewage
and effluent load and growing construction activity in the
urbanized area. The effluents and sewage have also
increased the nutrient levels in general; they, along with
hindrance in tidal movement (due to various anthropogenic
factors such as dumping, constructions of roads, bridges,
reclamation etc.) have also caused decline in average salinity.
The growing metal pollution is not unexpected.

Fig.1. Comparison of the sediment texture of Thane
Creek during period 1985-2002.

804 Annual aver age Sediment texture %
6784 560 8674

30 4 251

1985 1991-93 1999-2000

Present
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The above figure shows how the sediment texture
changed in past two decades. The dominance of clay
significantly changed to dominance of silt in 1991-93 which
was reported by Gokhale and Athalye (1993). Thereafter, the
siltation gradually increased. This had a major effect on
biodiversity of the creek. Due to the reduction in clay, the mud
flats did not remain hard and became silty, soft and sinking,
which probably had adverse effect on the survival of the eggs
affecting the breeding of prawns, crabs and fishes. The prawns
got eliminated from the creek. The mud quality did not remain
suitable for the burrows of the mudskippers especially, thus
eliminating them from the creek. It was observed that as the
pollution and siltation in the creek increased the mudskippers
moved to relatively less polluted downstream and then finally
got eliminated from the creek. Gokhale and Athalye (1993) have
reported 67% decline in the fishery catch in the upstream part
of the Thane creek.

In the study conducted during 2001 to 2003, the water
and sediment parameters indicated growth in the pollution.
In general, the upstream stations showed more pollution as
compared to the downstream stations. There was
eutrophication (Especially the phytoplankton) along the
creek. The phytoplankton types recorded were 26 as against
36 recorded by Gokhale and Athalye in 1993, thus showing
reduction in the diversity. The zooplankton types (11) were
comparable with those observed by Gokhale and Athalye in
1993; however their density was low. The fishery showed
further decline and in the upstream region no fish types
were available except in monsoon. Towards the mouth of
the Creek where there is more water mass and the pollutants
get diluted, relatively better fish variety was reported (51
types). Interestingly, the creek fauna included 19 types of
sea anemones of mud burrowing type, 8 types of
polychaetes, 7 types of bivalves, the gastropods of 14 types.
The bird variety had been good and there has been increase
in the number of Flamingoes particularly. The study reported
dominance of mangrove Avicennia marina along the creek
but there were 11 true mangrove types, 12 types of
mangroves associates and 5 types of non mangrove
halophytes recorded during the study.

The above observations suggest that if the pollution
is moderate the biodiversity can be good and maintained.
The creek though is highly polluted presently, can be
revived and its biodiversity can also be restored if proper
remedial measures are applied. Following are some remedial
measures recommended.

»  Minimize the sewage load- a) use of septic tank method
for treating excreta. b) reuse of water

» Minimizing the solid wastes- segregation of non-
degradable and degradable wastes.

>  Proper and frequent check on the industrial effluent.

11

»  Dredging to clear accumulated silt.

»  Education of masses regarding —
1. Conservation of creeks and estuaries.
2. Minimizing use of plastic.
3. Plantation of mangroves.

4. Mangrove based and creek/estuary based beneficial
activities.

5. Sustainable use of resources.
What can be done as an individual?

*  Minimize the solid waste at source (i.e.at home) by
separating the degradable and non degradable matter and
convert the degradable matter into bio fertilizer by using
bio compost techniques. Small Biogas plants to use
vegetable garbage even at family level are available. This
will reduce the solid waste load by at least 40 to 50 %.

*  Educate others regarding the importance and need for
conservation of our natural resources including Creeks,
Estuaries and mangroves.

The following measures can be implemented at the
community level.

e The water used for bathing and washing clothes can
be collected in separate tank, and re-pumped so as to
use it for flushing the toilets or even watering the
gardens.

e Restart the septic tank method in which excreta is
collected in the tanks; allowed to decompose to
produce nutrient rich fertile water. This will significantly
reduce the sewage load. Now a days, techniques are
available to convert human excreta in to biogas.

*  Sort the non-degradable solid wastes and recycle them
in small scale industries set within the Corporation
limits. The corporations can take initiative to do this.

e Treatment of industrial effluents and sewage before
releasing them into the creek / estuary.

*  Remove the accumulated debris from the creek / estuary
by dredging so as to clear hindrance in tidal flow.

*  Asregards Thane creek, the siltation in many places
has hampered the tidal flow and flushing ability of the
creek. Dredging of the silt in certain regions of the
creek is necessary. This however will have to be done
carefully as it may cause large scale fish death due to
clogging of gills, but the long term effects will be
beneficial. The dredged silt can be dumped along the
outer regions of the banks and mangrove plantation
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should be done on it. This activity should be carried
out in pre-monsoon months and experts from different
fields need to involved in such work.

*  Encourage mangrove plantation, mangrove based
activities and creek / estuary based activities : Presently
cutting of mangroves for fuel and other purposes is a
major damaging factor. By educating the local people,
the mangrove plantation should be encouraged. The
people should be taught to harvest mangroves in a
cyclical manner (rotation). This will conserve the
mangroves and at the same time fulfill the needs of the
local people. It is necessary to educate the masses
regarding benefits of the mangrove forests. Following
occupations can be encouraged in mangrove forests
and also in the creek / estuary.

e Mangrove based activities.

i)  Apiculture - Mangroves and their associates flower in
different seasons and hence they can support ‘Bee
keeping’ (Apiculture) as a supplementary occupation.

ii) Experiments have proved that certain species of
mangroves have refreshing property like tea. If further
studies are conducted and if they give good results,
people will be motivated to plant mangroves, however
care should be taken to avoid monoculture.

iii) The coastal plant Prosopis juliflora grows rapidly and
can be planted in the back mangrove region. This plant
can provide certain protection to the mangroves and
even be used as an alternate source of fuel.

iv) If proper education is done and guidance is provided
many useful products can be obtained from the
mangroves. The mangroves are known to have many
medicinal properties, though the detail studies are
lacking. Further, scientists have found insecticidal
properties in some species of mangroves. Moreover
mangroves also help in desalination of land.

¢ Creek and estuary based activities.

i)  Mussel Culture : Mussels can grow very well in the
creek. They can be grown in captivity in cages using
floats and require some monitoring.

ii) Growing protein rich algae: In the creek waters protein
rich algae such as Ulva spp., Enteromorpha spp.,
Sargassum spp. and other sea weeds can be grown.
These weeds apart from their food value (protein rich)
also form a good fuel source either in dry form or as
biogas.

iii) Crab pens: In Malaysia, crab growing is a common
practice in the mangrove swamps along creeks and

estuaries. For this purpose; a small area of mangrove is
fenced with poles preferably of mangrove origin or
bamboo and are stocked with crabs. The crabs are fed
with trash fish, when the crabs have grown to
marketable size they are separated and sold, thereby
keeping a constant stock of the crabs and ensuring a
minimum income.

iv) Fish cultivation in floating cages : This has been
practiced on a trial basis in Indonesia wherein fine mesh
nylon net cages with floats on the top are kept in the
creek / estuary,. In thesee cages suitable sturdy fish is
cultivated by introducing seed. Fishes like Tilipia spp.,
Mugil spp., Mystus spp., etc., can be grown in this
manner.

v)  Brush pile fishery: This is the traditional method
practiced in Srilanka, wherein the basic property of
mangroves providing food and shelter is put to
optimum use. In this method an enclosure is made with
poles and branches of mangroves preferably Avicennia
spp. are left in the water. After a few weeks when the
fish have gathered the region surrounding the
mangrove branches is encircled with nylon net keeping
the fishes entrapped. Later the branches are removed
and the fish are allowed to grow and then harvested.

vi) Additional prospects

1. It will be possible to promote ecotourism in Thane
creek because it is already attracting birds like
Flamingoes, Pintail ducks, Avocets, Osprey,
Kingfishers, Gulls, Terns, Coots, etc. and will
attract more if properly managed.

2. InThane-Mumbai complex the creek can be useful
for ferry transport, which will reduce the load on
roads and trains.

With the initiative of NGO’s, Environment
Improvement societies, Social workers and with the support
and encouragement of government such activities should
be undertaken alongside of creeks and estuaries, which will
protect the environment and provide lively-hood to the
locals. For the deterioration of our precious ecosystems we
cannot simply blame population explosion and
industrialization because this has mainly happened due to
our lethargy, neglect and irresponsible attitude. If we change
ourselves and implement the available techniques positively
we can still maintain the balance in the nature and conserve
biodiversity.
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Oystercatchers are characteristically large and heavily
built, with black or brownish-black plumage, often with a
prominent white wing-bar, or totally dark. The European
race, Haematopus ostralegus ostralegus, 40-45cm long with
a wingspan of 80-90mm, is among the largest of the western
Palearctic waders, has red-pink legs and feet and scarlet-red
eyes, with orbital rings. The bill is 65-75mm long, stout and
laterally compressed for chiselling and breaking into the
shells of lamellibranch and gastropod molluscs, which
constitute the main prey species in Exe estuary, England.
The sexes are alike. In Britain overwintering adult
Oystercatchers forage predominantly on marine
invertebrates especially hard and well-protected molluscs
at low water, particularly mussels (Mytilus edulis), cockles
(Cerastoderma edule) and Baltic tellin (Macoma balthica).
Also the Oystercatchers feed on polychaete worms (Neris
diversicolor and Arenicolor marina), Limpets (Patella sp.),
dogwhelks (Nucella lapilus), periwinkles (Littorina sp.) and
shorecrabs (Carcinus maenas). At high waters some
Opystercatchers forage on grassland on soft-bodied terrestrial
invertebrates, particularly earthworms (Lumbricidae) and
the larvae of insects (Coleoptera, Diptera, Dermaptera)
(Goss-Custard et al. 1996). Although Oystercatchers feed
on a variety of organisms, they tend to specialize on a single
prey species and within the species they optimize their
foraging tactics. In addition, they increase their intake rate
by adopting different strategies. In this talk, I review the
foraging specialization and optimization of mussel feeding
Oystercatchers.

Study Area

The river Exe in Devon, England forms a small, mainly
muddy, sheltered estuary which is in the Southwest of
England between Exmouth and Dawlish to the west (Fig 1).
The estuary is protected from the sea by twin sand spits
which reduce the entrance to a narrow channel (McGrorty,
1997). The main supply of freshwater comes from the rivers
Exe and Clyst which enter from north. Boalch (1980)
summarised the details and descriptions of geology,
hydrography, sedimentology, fauna and flora of the Exe. I
collected field data from mussel bed number 4, which is
located on the western side of the Exe estuary, between

Starcross and Cockward (3°27° W, 50° 37’ N). This is one of
the beds which support a good population of mussel feeding
Oystercatchers. It is relatively free from anthropogenic
disturbances and easily accessible for observation of birds.

Methods

Opystercatchers were observed from the hide through
a 15x-60 magnification zoom telescope (Optolyth) mounted
on a tripod by direct observations throughout the ebb tide
period. A foraging Oystercatcher was selected at random
for 10- minute focal animal sampling observation (Altman,
1974). Further, mussels were collected for different
quantitative and qualitative measurements to identify the
foraging specialization and optimization behaviour of
Opystercatchers (Nagarajan 2000, Nagarajan et al. 2002a,b,c).

Results

Iexplored the foraging specialization and optimization
of Oystercatchers across the winter and explained their
foraging specialization, then showed how Oystercatchers
specialized on different characters of mussel to increase
their intake rate.

Foraging methods and selection

Oystercatchers open mussels in three ways, viz.,
stabbing, dorsal hammering and ventral hammering (
Hulscher, 1996).

Stabbing: Oystercatchers stab at the junction between the
two valves. Mussels clump together by byssus threads
that emerge from the ventral surface of the valves. The
shells gape slightly under water and are closed only loosely
when the shells are still moist. The stab is directed at the
posterior adductor mussel which is then severed. As the
tide receded and where no pools remain the substrate dries
out, the bivalves close their valves. Many stabbers then
turn to forcing apart the valves of the more firmly closed dry
mussels.

Dorsal Hammering: Dorsal hammerers open the mussel
in-situ from the above, breaking the shell at the dorsal
posterior margin or at the side. The support provided by the
attachment to other mussels in a clamp prevents the prey
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from being driven far into the underground in slightly soft
areas. It attacks the shell at the point at which the posterior
adductor is attached to the shell and where erosion and so
shell thinning often take place.

Ventral Hammering: Ventral hammerers normally clasp the
mussel between the mandibles and tear it off from the bed
by pulling upwards until the byssus threads break and then
carry it to a firm hammering place, or “anvil”. Then, the
ventral surface is turned upwards and the hammer blows
can be directed at in the mid-ventral region. The hammer
blows from the strong bill causes a semicircular chip of the
shell to be fractured from the ventral margin of one valve, at
which point the bird inserts its bill, cuts the posterior and
anterior adductor mussels and prizes the valve apart.

Prey Selection

Of the mussels opened by Oystercatchers, 70.8%
mussels were between 35 and 55mm long. Oystercatchers
selected ventrally thin-shelled mussels especially if the size
was more than 35mm. The Oystercatchers also took mussels
which had fewer barnacles on the ventral surface. Generally
the Oystercatchers consumed ventrally flat mussels,
especially in the smaller length classes, and this preference
was particularly strong in the preferred size class 30-45mm.
Hence, the opened mussels found to be ventrally thin, flat,
brown coloured and to have few barnacles on the ventral
surface. The binary logistic multiple regression equation
model indicated that the ventral thickness and colour had
independent effects on mussel selection (Nagarajan et al.
2002a).

Seasonal selection

The frequency distribution of the lengths of the
mussels consumed by Oystercatchers and present on the
mussel bed are evaluated for early ‘winter’ (September-
November), mid-winter (December and January) and late
winter (February and March). Most of the mussels eaten
by the Oystercatchers were between 25 and 55mm in length
in all three winter periods. The proportion of mussel
frequency in the larger length categories declined over the
winter. The observed data suggest that Oystercatchers
selected smaller mussels as the winter progressed. The modal
value declined from 40-45mm in early winter to 35-40mm in
mid and late winter. Furthermore, according to Jacob’s index,
the most preferred length classes were 35-55mm in early
winter but decreased to 20-40mm in the remaining periods
of winter. The analysis of seasonal changes in the length
frequency distributions of the mussels on the bed and of
those opened by the Oystercatchers, it seems likely that, as
the frequency of the initially preferred 35-55mm on the bed
declined, the birds took a greater proportion of smaller
mussels (Nagarajan 2000, Nagarajan et al. 2006 and 2008).

Morph selection

Although the brown coloured mussels were rare in
the population, the Oystercatchers showed a strong
preference towards them. The Oystercatchers strongly
preferred brown coloured mussels, probably because the
flesh of black-coloured mussels was much wetter than that
of the brown-coloured mussels. By avoiding the ingestion
of this extra water, the Oystercatchers increased their intake
rate by 1.99% to 17.7% in different length classes of mussels.
Over the course of winter, Oystercatchers took mussels with
increasingly thick shells relative to those that were on offer,
particularly in the most preferred length class of 40-50mm
(Nagarajan et al., 2002c).

Valve selection

Of the opened mussels, 72% were opened on the right
valve and the remaining 28% were opened on the left valve,
none was attacked on both valves A chi-square test clearly
showed that this preference for attacking on the right was
not likely to have arisen by chance. This preference did not
change either with mussel length or across the season. The
right valve was generally thinner than the left, but the
preference for right valve attack was greater than could be
accounted for by this factor alone. The preference would
be explained if Oystercatchers were able to detect the thinner
valve in a mussel when the difference in the ventral thickness
between the two valves was more than 0.036mm. If they
were unable to discriminate the thickness difference, then
they attacked the right side because 58% of mussels are
thinner on this side. By following this strategy,
Oystercatchers would need 15.5% less blows than if they
attacked either valve at random. The improvement in the
overall intake that could be achieved by valve thickness
discrimination was 3.6% (Nagarajan et al., 2002c).

Layer selection

Mussel shell is made of three layers viz., outer
peristracum, middle prismatic and inner nacreous, the
prismatic layer contributed a major role to the thickness of
the valves. The peristracum was the thinnest layer. The
thickness of prismatic layer showed significant variation
between opened and comparator mussels whereas the
thickness of peristercum and nacreous layers did not differ
between opened and comparator mussels. The independent
effect of individual shell layer on the oystercatcher mussel
selection choices was tested using binary logistic regression
model. The model revealed that the Oystercatchers opened
the mussels that had significantly thinner prismatic and
nacreous layers. The regression co-efficients for the
thickness of the prismatic layer was almost four times greater
than that for the nacreous layer. Earlier I showed that the
Oystercatchers prefer to attack medium sized mussels and
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that preference for length selection changes across the
seasons. Furthermore the mussel shells have been shown
to be structurally dynamic with both shell thickening and
thinning taking place across the season (Nagarajan et al.
2006 and 2008). Therefore, the length and season were
included as regressors in the model but neither of these
variables yielded significant co-efficients. These analyses
indicated that the Oystercatchers preferentially opened the
mussels which had thin prismatic layer, irrespective of length
and season. The nacreous layer is the oldest and strongest
layer but the prismatic layer act as shock absorber due to its
crossed lamellar which has highest nominal fracture
toughness. The thicker prismatic layer produces non-
catastrophic failures of mussel shell. To crack a mussel
successfully the nacreous layers of the mussels needs to
be damaged and for making such damage the prismatic layer
would be thin enough to allow the crack to the reach the
nacreous layer. Hence, oystercatchers would have selected
the mussels which had thin prismatic layer (André Le
Rossignol etal. 2011).

Conclusion

The Oystercatchers are extreme specialist and from
the intensive research on this species, it is clearly understood
that they optimize in all possible ways while foraging on
different areas in various prey species to increase their intake
rate. They are capable of discriminating the minute
differences among the habitats/seasons, between the prey
species and within individual preys to achieve the maximum
intake rate. For example, in this paper, I showed that the
Oystercatchers selected medium sized mussels which did
not yield any waste handing time. Within the medium sized
mussels, they selected thin-shelled and preferred to attack
the brown coloured morphs. The thin-shelled mussels were
easy to crack. On the other hand, by preferring brown
coloured morphs, they avoided ingestion of extra water, and
increased the intake rate by 1.99% to 17.7% in different
length classes of mussels. When they selected such
mussels, they managed to discriminate the thickness
difference down to the level of 0.036mm and attacked the
thinnest valves. Within the thinnest valve, they managed
to detect the mussels with thinner prismatic layer which
allowed the maximum load of hammering by the
Opystercatchers to crack the hard nacreous layer. Therefore,
it is clear that Oystercatchers are capable to discriminating
the minute differences and increase their survival rates.
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Marine Biodiversity of Maharashtra coast and community role
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Biodiversity conservation and role of community are
both two sides of the same coin. Itis believed that if people
are benefitting from the bioresources, they themselves will
take conservatory measures. This is true to some extent as
the localites understand the ecology of their region also.
India adopted and notified its Biological Diversity Act in
2002 in line with the CBD for conservation and sustainable
utilization. Indian coastline, particularly Maharashtra has
been blessed with different coastal ecosystems ranging from
estuarine — Mangrove, sandy and rocky intertidal and
biologically sensitive like Coral.

Mabharashtra coast is about 720 km long with 112000
sq. km of continental shelf providing livelihood to more
than 80,000 fisher families. Apart from this major fisheries
resource, there are other resources like mangrove forest,
coral reef and intertidal crustacean and molluscan resources.

The Malvan Marine Sanctuary has spread over 29 sq
km, the sanctuary is rich in coral and marine life. Malvan is
in Sindhudurg district, a part of Konkan coast along the
West coast of India. The coastal features of Malvan are
rocky, dissected mainland with rias and lava promontories,
occasional presence of overhanging cliffs, projecting
headlands, stacks and erosion platforms, rocky shoals,
several submerged reefs and boulders in aria type coast
particularly towards south. On the north of Malvan the most
striking feature is the ‘littoral concrete’ or ‘beach rock’. The
littoral concrete occurs as rocky beach either directly
attached to the mainland or separated from the latter by a
zone of sandy beach or muddy and marshy area. It has
often afforded protection against the force of waves and

helped the formation of sandy beach or muddy swamps
between the rocky beach and the main land.

These ecosystems are enriched with diversified flora
and fauna. Community Conserved Areas (CCAs) are best
conserved areas for the local people . For a community to
effectively conserve its natural resources, it must have a
sense of responsibility or custodianship towards them. This
develops through economic or cultural interaction and
association with these resources. The biodiversity of any
area has direct relationship with the local community.
Mangrove forests are also being over-exploited for various
reasons. One such example is ‘Aquaculture’ in the mangrove
area. Thus the impact of change in coastal biodiversity
affects the economics of coastal population.

Due to human interactions and developmental
processes, some of biota are facing problems of being extinct.
Hence, there is an urgent need to conserve the biodiversity
along with sustainable utilization, conservation and
management plans. The sustainable utilization of living
resources can be managed by reforestation efforts in case
of mangroves. This should be done by involving the local
people. Regularizing the fishing activities, etc. on the Gram-
Panchayat level. The conservation and management of the
existing biodiversity involves many technical difficulties.
Thus the “Socio-economical” studies of the selected sites
along the coast are undertaken to estimate the effect of
declaration of these areas as Marine Protected Areas on the
livelihood of local communities. It is felt that there should
be direct participation of the local communities to protect
their traditional interests and to give them maximum
opportunities (IUCN, 1997).
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Ecologically Sensitive Marina
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The human colonization has been along the coastal
areas and the oceans are explored extensively for trade and
its resources for sustaining the growth of the populace. In
past few decades, the rate of anthropogenic pressure and
the resource exploitation have conspicuously accelerated
the rate of degradation of marine ecosystem. Unfortunately,
this has been understood/ realized when the marine
ecosystem was already under extreme stress. The stress in
general is any deviation of environmental condition beyond
the expected range within the carrying capacity. The
components of the ecosystem may be variably responsive/
sensitive to the stressor. The stressors are widely variable
and distinct physical, chemical or biological components/
processes/ actions. The vulnerability of the ecosystem is
the probability that a component (ecological feature) will
exhibit stress following exposure to a stressor to which it is
sensitive. The evaluation of the ecological features;
biological, chemical or physical features/ processes/
structures supposed to have environmental/ social/ cultural/
economic significance; identify the vulnerable area. The
correlation of the stressors, induced stress and the sensitive
ecological component(s) exposed; comprehensively
describe the vulnerability of an ecosystem/ habitat. The
information then identify the stressors, actual stress
potential, sensitive ecological components, monitoring of
the spatio-temporal variations in the extent of ecosystem
vulnerability and applied for the management and
conservation of the ECOLOGICALLY SENSITIVE MARINA.

To understand the Ecologically Sensitive Marina it is
necessary to appraise the components of the marine
ecosystem. Apparently, the marine ecosystem necessitates
a transdisciplinary research since it is an outcome of
multifaceted structural and functional components and their
interactions. The hydrodynamics features like geohydrology,
hydro-engineering, oceanography, estuarine dynamics,
riverine flow dynamics etc. lead to variations in habitat
characteristics like geography, slope, geological formations,
geochemistry, chemistry, sediment composition, estuarine
gradation etc. These in turn lead to micro habitat distinctions
and thus the spatio-temporal variations in community
association patterns that include microbial/ floral/ fauna
diversity and distribution, larval settlement and distribution
pattern, animal—plant associations, existing food chains and
webs, behavior and ecology of benthic/interstitial/coastal
animals etc. The processes at the coastal region influence
the intertidal ecosystem that represents special type of

environment, which contrasts sharply with conditions that
prevail elsewhere in the sea. The life in the inter-tidal area
needs special adaptations to inhabit therein which is
alternating marine and terrestrial. On the rocky area, tide
pools of various sizes and depths are formed which indicate
habitat variations. On the sandy shore or mudflats the slope,
sediment composition, grain size and its distribution
designate the microhabitats. Sediment disturbance due to
foraging and burrowing activities of animals have impacts
on other fauna. The keystone species alter recruitment
patterns, site selection, survival/ mortality of settling larvae,
control food availability, predation etc. Distribution and
density of pelagic larval stages also differs indicating variable
planktonic community structure and settlement probabilities
and juvenile/adult distribution along the intertidal length.
Coastal regions are breeding grounds for several species.
Prey density and availability as well as sediment
penetrability influences habitat use by shorebirds. Diurnal
and seasonal changes in water quality influences
biodiversity and its distribution. Thus, the marine ecosystem
is an optimal study site for many physical, chemical and
biological processes.

Over the decades,the marine ecosystem has
experienced enhanced stress conditions and it is bound to
increase multifold in the future. An assessment of prevailing
status, monitoring of the activities and their impacts,
ensuring sustainable exploitations of resources and
mitigation/ conservation measures would describe the future
of the marine ecosystem. With the changing scenario of
rapid industrialization, it is necessary to obtain a baseline
data on the status of the marine biodiversity present today,
before it is too late. This database will be a vital component
to assess the impacts of the industrial and human pressure
on the marine biota, in time to come.

The coastline of Gujarat is longest in India, has a broad
continental shelf and variable habitat characteristics,
harboring very rich biota. The intertidal exposure during
low tide is also extensive creating distinct micro habitats.
The Gulf of Kachchh that is rich in coral and mangrove
ecosystems, is a narrow cone with maximum tidal variation
of about 5m while Gulf of Khambhat, that has much less
biodiversity, is trumpet-shaped with maximum tidal variation
of about 12m (second highest in the world).The development
along the gulfs poses threat to the marine life. Several
Environmental Impact Assessment studies carried out prior
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to implementation of the projects for environmental clearance
have not evaluated the collective threat. The largest chemical
industrial estate of India (Ankleshwar) and the largest ship
recycling yard of the world (Alang-Sosyo) are along the
Gulf of Khambhat while, petroleum industries are located
along the Gulf of Kachchh. The Saurashtra coast has two of
the largest fish landing centers (Veraval and Okha) exploiting
enormous marine biotic resources. Several small to large
ports are located along the Gujarat coast. The developmental
planning for next two decades depict that almost entire
length of the coast will be utilized for commercial activities.

The planning for sustainable development, mitigation of
adverse impacts and implementation of conservation
measures is also required. Fortunately, Gujarat is the only
state of India to have witnessed the growth in total area
under mangrove cover in the past decade indicative of
genuine coastal conservation measures. The habitat
restoration is also of sincere concern at several places. The
basics of the coastal processes will be addressed to
understand comprehensively the transdisciplinary research
needs. The status of Gujarat coastal region will be discussed
to describe the ECOLOGICALLY SENSITIVE MARINA.
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Molecular tools for the study of marine biodiversity

Narsinh L. Thakur

CSIR-National Institute of Oceanography
Dona Paula, Goa 403004

The potential applications of molecular biology are of
growing importance in many areas of life sciences, including
biodiversity. During the past two decades, the development
of sophisticated molecular technologies and instruments
for biomedical research has resulted in significant advances
in the biological sciences. However, the value of these
techniques for studying the biodiversity has only recently
begun to be cherished. Molecular tools like phylogenetic
analysis, genotyping, DNA fingerprinting can be applied to
study biodiversity in the marine environment. Molecular
tools in general offer the possibility to estimate biodiversity
at all levels (e.g. kingdom/class/family/species), in a

comparatively small environmental sample. Phylogenetic
analysis of marine organisms can be carried out by using
marker gene (16S rRNA, 18S rRNA, COI etc.) sequences.
General assessment of comparative biodiversity in a larger
number of samples can be achieved with DNA fingerprinting
methods like DGGE, RAPD, RFLP, SSR, ISSR etc. Presence
or absence of a known species can be monitored with
species-specific probes using fluorescent in-situ
hybridisation (FISH) technique. In this presentation different
molecular techniques related to biodiversity research are
discussed by giving examples.
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Coastal Marine Biodiversity and Ecosystem Functioning

Baban Ingole

CSIR-National Institute of Oceanography,
Dona Paula, Goa 403004 (email:baban @nio.org)

It is a general perception that biological diversity
enhances the ecosystem productivity because each species,
have very unique and important role to play. Hence each
species depends on the services provided by others. The
solar energy is utilized by plants to convert carbon dioxide
into organic compounds. This first stair of natural food chain
provides food for all other living species on the planet.
However this very step is being disturbed due to the release
of carbon dioxide and other harmful gases. The disturbance
is largely due to the human being, who is the integral part of
the natural living resource and is the major beneficiary of
the ecosystem services.

The human population is over growing which was 6
Billion in 2000 to 7 Billion in 2011 and is estimated to be over
9 Billion by 2050. This ever increasing hungry mouth will
required enormous food material to fulfill their daily
requirement. As per the Convention on Biodiversity = 40%
of the world’s economy and 80% of the needs of the poor
population are derived from biological resources. Moreover,
rich diversity of life provides greater opportunity for medical
discoveries and economic development, making biodiversity
as a focal point of discussion for nutritional requirement
and or industrial development. Nonetheless, the diversity
of life on earth is changing dramatically and since the change
is negative, it is already showing the warning signal.
Therefore everyone have to be concern of the natural
bioresources and get educated on the globally observed

biodiversity trends so that every individual can participate
in its sustainable utilization.

In this communication, I propose to address some of
the important issues related to assessing the coastal
biodiversity and conservation. Currently “BioSearch”
complied data of~20,000 species within Indian EEZ .
BioSearch is an online marine biodiversity database of CSIR-
NIO Goa and is part of the global “Ocean Biogeographic
Information System” (OBIS). Recent biodiversity review
also identified clear gaps in knowledge extending to several
smaller taxa and to large parts of the shelf and deep-sea
ecosystems, including seamounts. Habitat loss,
uncontrolled developmental activities in the coastal zone,
overextraction of resources and coastal pollution are some
of the main constraints on maintenance of highly diverse
biota, especially in countries like India. Thus, I will be
focusing on: Why Is Biodiversity Important? How
biodiversity and ecosystem function in a given
environment? Who should care for it? How biodiversity
can be studies and managed?

Finally, I will attempt to give some evidences on
people’s perceptions on resource management and
biodiversity conservation.

Key words : Biodiversity; assessment; inventory; resource
management; conservation.
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Avian diversity in Mahim Bay, Mumbai
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Abstract : The Mahim bay is situated on the west coast of Mumbai extending from Bandra to Worli. This area is home to many
bird species, including winter visitors and residents. The migratory birds are attracted to the Mahim bay because this area has rich
benthic fauna and fish diversity, which forms the food source. The Mahim bay is considerably polluted due to anthropogenic
activities like, sewage disposal especially from the Mithi River and BMC drainage outlets, recreational activities and religious
rituals such as Ganesh visarjan. Therefore the present survey was conducted to prepare a checklist of the birds occurring in the
Mahim bay. Present survey was conducted from June 2011 to September 2013. We observed that the seashore and near shore
water is inhabited by 27 different bird species of which 11 are residents and 16 are winter visitors. Birds belonging to the following
families were observed: Accipitridae, Ardeidae, Charadriidae, Falconidae, Laridae, Phalacrocoracidae and Scolopacidae. Of these,
Family Scolopacidae (8 species), Laridae (7 species), and Ardeidae (7 species) were dominant. Since most sea birds feed on the
rich benthic fauna and fishes, pollution may affect these food resources impacting the avian diversity in the Mahim bay.

Key words : Migratory birds, Mahim bay, Mumbai, Avian fauna

Introduction

Many bird species are known to inhabit the urban
Mumbai metropolis (Monga, 2004) and its surrounding areas
including Mahul (Verma et al., 2003), Uran (Pawar, 2011),
Vasai (Walmiki et al., 2013), and Thane Creek (Nitsure, 2002;
Quadros, 2001). However, there is lack of thorough survey
on the bird diversity of western coast of Mumbai especially
in the Mahim Bay. This area is home to many bird species.
The large congregations of migratory and resident water
birds use this area as a wintering ground. The birds are
attracted to the Mahim bay because it has rich benthic fauna
and fish diversity, which forms the food source. The Mahim
bay is considerably polluted due to anthropogenic activities
like, sewage disposal especially from the Mithi River and
BMC drainage outlets, recreational activities and religious
rituals such as Ganesh visarjan. Therefore the present survey
was conducted to prepare a checklist of the birds occurring
in the Mahim bay.

Study area

The study area, Mahim bay, is situated on the west
coast of Mumbai (Lat. 19°02°01”N; Long. 72°49°36.1” E).
This area receives regular release of domestic sewage along
with fresh water drainage from the Mithi River. Recently the
Rajiv Gandhi sea link was constructed over the Mahim bay.
All these factors have put enormous pressure on the
environment and ecology of the Mahim bay thereby
affecting its biota.

Figure 1: Satellite photograph of Mahim Bay, Mumbai.
Materials and methods

Present survey was conducted from June 2012 to
September 2013. Birds in the Mahim bay were observed
every fortnightly, during the low tides and high tides period,
using 8 X 42 binocular. The waders feeding in the intertidal
area were observed during the low tide. The bird species
were identified using standard field guides (Ali and Ripley,
1995; Grimmett et al., 1999; Ali, 2002; Pande, 2003). Care was
taken to avoid disturbances to the birds during the survey
Visits.
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Results and discussion

Birds, besides enhancing the aesthetic beauty of a
place, are an important component of the ecosystem. They
occupy an important position in the food chain and are
therefore sensitive to the changes in the ecosystem. The
migratory birds are responsible for the fluctuations in bird
population and help in understanding the ecology of an
area. Drastic changes in the population of the migratory
birds may also result due to alteration in ecology of a
stopover sites or a wintering areas. Total absence of birds
from an area may indicate pollution (Borale et al., 1994).

Earlier, few authors reported a general account of
shorebirds around Mumbai: Verma et al. (2003) reported 150
species in Mahul area; Pawar (2011) reported 56 species
from Uran area including terrestrial birds and waders;
Walmiki et al. (2013) reported 143 species from Vasai area;
Nitsure (2002) and Quadros (2001) reported 53 and 55 bird
species from the Thane creek, respectively.

The present study showed that the Mahim bay is
inhabited by 27 different bird species belonging to families
including Accipitridae, Ardeidae, Charadriidae, Falconidae,
Laridae, Phalacrocoracidae and Scolopacidae (Table 1).
Family Scolopacidae (8 species), Ardeidae (7 species) and

Laridae (7 species) were dominant during the study period.
We observed that the shore water is inhabited by 27 different
bird species of which 11 are residents and 16 are winter
visitors. Winter migrants, like Whimbrel and Eurasian Curlew
migrate from Europe and slender billed Seagulls come from
Baluchistan (Pande et al., 2003). We observed that these
winter visitor birds arrive in Mahim bay in September and
depart during April to May. The initial flock of slender billed
Seagulls arrived on 9" September in the year 2012 whereas
in 2013 they arrived on 11" September in the Mahim bay.
Although the present study was conducted for one year,
from June 2012 to September 2013, we observed that the
Mahim bay has a rich and varied bird life.

Conclusion

The present study revealed that Mahim Bay harbours
rich bird diversity. However the anthropogenic activities
like sewage disposal and religious rituals can have adverse
effect on the environment of the Mahim bay. Since most sea
birds feed on the rich benthic fauna and fishes, pollution
may affect these food resources impacting the avian
diversity in the Mahim bay. Further studies are required to
thoroughly understand the avian diversity in the Mahim
bay to create awareness among the general public and
develop conservation strategies.

Table 1: List of birds observed in the Mahim bay, Mumbai.

SL. . epe . Population
No. Common Name Scientific Name Family Category Status
. . . Very
1. CommonorBlack Kite | Milvusmigrans o R
Accipitridae Common
2. Brahminy Kite Hailiaster Indus R Occasional
3. Grey Heron Ardea cinerea R Common
4. Indian Pond Heron Ardeola grayii R Occasional
. Very
5. Western Reef Egret Egretta gularis R Common
6 Large Egret Ardea alba R very
. Common
Ardeidae Ve
7. Inter-mediate Egret Egretta intermedia R v
Common
. Very
8. Little Egret Egretta garzetta R Common
9 Black Crowned Night Nycticorax nycticora R Common
Heron
10 Little Ringed Plover Charadrius dubius Charadriidae R Common
11 Peregrine Falcon Falco peregrinus Falconidae WV Occasional
12. Slender billed Seagull Larus cachinnans \\AY% Very
common
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13. Little Tern Sterna albifrons Occasional
14. Whiskered Tern Childonias hybridus Occasional
15. Gull Billed Tern Gelocheidon nilotica | Laridae Occasional
16. Caspian Tern Hydroprogne caspia Occasional
17. Black Headed Seagull Larus ridibundus Common
18. Brown Headed Seagull Larus . WV Common
brunnicephalus
. . Phalacrocor Very

19. Little Cormorant Phalacrocoraxniger . R

acidae Common
20 Common Sandpiper Tringa hypoleucus WV Common
21. Common Red-shank Tringa tetanus WV Common
22. Common Green-Shank | Tringa nebularia \\AY% Occasional
23 Eurasian Curlew Numenius arquata Scolopacidae \WAY Common
24 Whimbrel Numenius pheopus WV Common
25 Curlew Sandpiper Calidristestacea \WAY Occasional
26. Black-tailed Godwit Limosa limosa WV Common
27. Marsh Sandpiper Tringa stagnatilis WV Occasional

Abbreviations: R- Resident, WV- Winter Visitors
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Diversity of avifauna of Nigade in Raigad, Konkan, India
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Abstract: India is rich in Biodiversity with two global Hotspots. The avifauna of India includes around 1301 species,
(Clements & James , 2000), Maharashtra has 43.67% of it. Birds are the indicators of the health of an ecosystem as they
indicate its needs and diversity. There are several studies on Birds of Kokan (Shanbhag et al 2001) indicating the richness of
bird species in Kokan. However, detailed study, exclusively on birds of Nigade in Raigad district has not been carried out.
Nigade shows diversity of habitat like low hills, plains, marshlands, estuary, mangroves etc. This diversity of topography and
habitat offers suitable environment and opportunities for the bird population for breeding, feeding, resting and nesting.

Present study was carried out for two years from June 2011- to June 2013. Visits were planned periodically covering all the
seasons of the year. The visits were made during early mornings and late evening, since activity of birds is at its peak during
this time. Total of 131 birds were observed which included residents, winter visitors and also summer visitors. Few rare and
threatened species were also occasionally spotted.

This work, will not only establish a base line data on bird diversity of Nigade but also assess probable and likely impact of
expansion plans of administration for the highway and the rail route. As about 90% of the bird species observed in the region
were residents, we strongly recommend the need for conservation of such sites.

Key words: Avifauna, conservation, ecosystem, Biodiversity

Introduction:

Conservation of natural resource like diversity of
species is the key to the environmental concern of the day.
Biodiversity is the degree of variation of life forms within a
given species, ecosystem and biome, whether naturally
occurring or modified by humans, (Delong, 1996).India has
two global biodiversity hotspots.Birds are bipedal, egg
laying warm blooded vertebrates with more than 9000 living
species across the world. Maharashtra houses 43.67% of
total Indian avifauna,(Clements and James 2000). Diversity
of avifauna is one of the most important ecological indicators
to evaluate the quality of habitats, (Blair 1999). Birds play
various useful roles such as control of insect pests of
agricultural crops, predators of rodents, scavengers, seed
dispensers and as pollinating agents. Birds provide
important ecological services that contribute to maintaining
ecosystem processes and some of the necessary conditions
on which humans and other organisms depend. These
services range from food provisioning to modification of
habitats and resource flows in biological communities.The
estimation of local densities of avifauna helps to understand
the abundance of various species of other organisms,
(Turner 2003). Avifaunal diversity all over the world has
been decreasing due to the destruction of natural habitat
and various anthropogenic activities. Decline in the bird
population can have negative impacts on an ecosystem,
and their sensitivity to environmental change often lends

them as useful indicators of environmental quality. Thus
they form an important component of natural ecosystem,
(Manjunath and Bhaskar Joshi 2012).

There are several studies on avifaunal diversity of
Maharashtra. (Verma et. al. 2004) studied biodiversity of
avifauna of Mahul Creek, while (Chauhan et. al. 2008)
surveyed the avifauna of Borivali Mangroves. Recently
(Kushwaha et. al. 2013) documented the bird diversity of
Bhandup pumping station, Mumbai. However paucity exists
inreports of avifauna exclusively fromKonkan region. (Pawar
2011) documented the species diversity of birds in Uran,
while (Shanbhag e al 2001) studied impact of Konkan railway
project on avifauna of Carambolim Lake — Goa and forest
conservation in Konkan was reviewed by (Punde 2008). Thus
literature survey revealed that reports on avifauna of Raigad
region are scanty.

Materials and Methods
(i)Study Area:

Present study was undertaken at Nigade situated in
Pen tehsil of Raigad district in Konkan, Maharashtra, India.
It measures about 13.7 sq. km. It shows diversity of habitats
like low hills, plains, marshlands, estuary and mangroves
which offer suitable environment and opportunities for birds
for feeding,resting,nesting and breeding.
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Fig.a: Map shog the study area
(ii)Data collection

Nigade was surveyed for two years, from June 2011 to
June 2013 at regular intervals covering all the seasons. Since
the peak activity of most birds lasts for a short window of 2
to 3 hours, after sunrise or before sunset, visits were planned
either early in morning or late evening. The study area was
also surveyed randomly in addition to regular visits.
Observations were made with the aid of 10 X 50 Nikon
binocular and Nikon P500 Digital Zoom camera without
disturbing their natural activities. Standard field guides were
used for identification purpose (1, 5).

Results and Discussion:

During the study period 131 species belonging to 35
families were recorded from Nigade, Raigad. The avifaunal
diversity of area comprises of 106 (80.91%) residents, 20
(15.27%) migrants (19 winter and 1 summer migrant) and 5
(3.82%) occasional visitors (Fig. b). The recorded species
are given in Table 2. Of the recorded species, the highest
number of species belonged to familyAccipitridae and
Corvidae(14), followed by Passeridae(11), whereas 10
families were found to be represented bysingle bird
species(Tablel).The following formula was used for
determining percentage of occurrence of Families
(Basavarajappa, 20006).

No of Species of each family
X100

Percentage Occurrence=
Total no of Different species seen

OCCASSIONAL

m Residents
Migrants
® occassional

Fig. b: Percentage of resident, winter and summer
migrant bird species recorded in the study area.

29

Tablel: Percentage occurrence of avifauna recorded at
Nigade, Raigadrepresenting families.

Sr. No| Family Number of | % sighting
bird species | of birds
1 Corvidae 14 10.69
2 Accipitridae 14 10.69
3 Passeridae 11 840
4 Ardeidae 10 7.63
5 Scolopacidae 6 4.58
6 Columbidae 6 4.58
7 Muscicapidae 6 4.58
8 Cuculidae 5 3.82
9 Sturnidae 5 382
10 Silvidae 5 3.82
11 Phalacrocoracide 4 353
12 Threskiomithidae 4 353
13 Hirundinidae 4 353
14 Rallidae 3 229
15 Alcedinidae 3 229
16 Nectarinidae 3 229
17 Ciconidae 2 1.53
18 Phasianidae 2 1.53
19 Recurvirostridae 2 1.53
20 Psittacidae 2 1.53
21 Strigidae 2 1.53
2 Meropidae 2 1.53
23 Megalaimidae 2 1.53
24 Alaudidae 2 1.53
25 Pycnonotidae 2 1.53
26 Anatidae 1 0.76
27 Charatridae 1 0.76
28 Laridae 1 0.76
29 Tytonidae 1 0.76
30 Apodidae 1 0.76
31 Coraciidae 1 0.76
32 Upupidae 1 0.76
33 Bucerotidae 1 0.76
34 Picidae 1 0.76
35 Lanidae 1 0.76
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Table2: List of birds recorded in Nigade, Raigad.

26 Shikra Accipiter badius R
Sr. Commonname | Scientific name Statud 27 [Crested Goshawk | Accipiter trivirgatus (0]
No. 28 |Booted Eagle Hieraaetuspennatus M
Family: Phalacrocoracide 29 |White-Bellied Sea | Haliaeetusleucogaster |O
1 | Indian Cormorant | Phalacrocoraxfuscicollis) R Eagle
2 [ Great Cormorant Phalacrocoraxcarbo R 30 [Long-Billed Vulture | Gyps indicus (0]
3 | Little Cormorant Phalacrocoraxniger R 31 |Eurasian Marsh Circus aeruginosus M
4 | Darter Anhinga melanogaster | R-T Harrier
Family: Ardeidae 32 g;;;ed Serpent Spilornischeela R
> | Grey Heron Ardeacinerea M 33 [Common Kestrel Falco tinnunculus R
6 | Purple Heron Ardeapurpurea R 34 |Osprey Pandionhaliaetus R
7 |Indian Pond Heron |Ardeolagrayii R 35 |Common Buzzard | Buteobuieo o
8 | Cattle Egret Bubulcus ibis R Family: Phasianidae
9 |Great Egret Casmerodiusalbus R 36 |Rain Quail Coturnixcoromandelica |R
10| Intermediate Egret | Mesophoyxintermedia | R 37 [ungle Bush Quail | Perdiculaasiatica R
11| Little Egret Egrettagarzetta R Family: Rallidae
12| Western Reef Heron| Egrettagularis R 38 [White-Breasted Amaurornisphoenicurus |R
13 [ Black-Crowned Nycticoraxnycticorax R ‘Waterhen
Night Heron 39 [Common Moorhen | Gallinulachloropus ~ |R
14| Cinnamon Bittern | Ixobrychuscinnamomeus| R 40 |Purple Swamphen | Porphyrioporphyrio R
Family: Ciconidae Family: Recurvirostridae
15] Painted Stork Mycterialeucocephala | R—1 41 |Black-Winged Stilt | Himantopushimantopus |R
16] Asian Openbill Anastomusoscilans R 42 |Pied Avocet Recurvirostraavosetta |M
Family: Threskiornithidae Family: Charadridae
17| Black-Headed Ibis ZZ’EEZZZ;S;MZ- R-T 43 Red—Wattled Vanellusindicus R
Lapwing
18 [ Black Ibis Pseudibispapillosa R-T| Family: Scolopacidae
19| Glossy Ibis Plegadisfalcinellus | R 44 |Black-Tailed Godwit | Limosalimosa M
20| Eurasian Spoonbill | Platalealeucorodia R 45 |Bar-Tailed Godwit | Limosalapponica M
Family: Anatidae 46 |Wood Sandpiper Tringaglareola M
21| Spot-Billed Duck Anaspoecilorhyncha R 47 |Common Sandpiper | Actitishypoleucos M
Family: Accipitridae 48 |Little Stint Calidrisminuta M
2 I]élta;k Shouldered | Elanuscaeruleus R 49 |Common Greenshanl Tringanebularia M
23| Oriental Honey Pernisptilorhyncus R Family: Laridae
Buzzard 50 |River Tern Sterna aurantia R
24| Black Kite Milvusmigrans R Family: Columbidae
25( Brahminy Kite Haliastur Indus R 3l éig:rl;f;;;zd Treronphoenicoptera R
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Family: Megalaimidae

76

Brown-Headed Barbet

Megalaimazeylanica

Coppersmith Barbet

Megalaimahaemacephala

Family: Picidae

8

Yellow Crowned
Woodpecker

Dendrocoposmahrattensis

R

Family

: Alaudidae

9

Rufous-Tailed Lark

Ammomanesphoenicurus

Malabar Crested Lark

Galeridamalabarica

=

Family:

Hirundinidae

Dusky Crag Martin

Hirundoconcolor

Wire-Tailed Swallow

Hirundosmithii

Barn Swallow

Hirundorustica

Red rumped Swallow

Hirundodaurica

|z |= |~

Family: Lanidae

Long tailed Shrike

Laniusschach

=

Family

: Corvidae

R

Eurasian-Golden
Oriole

Oriolusoriolus

=

Black-Naped Oriole

Orioluschinensis

Black-Headed Oriole

Oriolusxanthornus

Black Drongo

Dicrurusmacrocercus

|8 8|

Ashy Drongo

Dicrurusleuncophaeus

Nel
—_

House Crow

Corvussplendens

Large-Billed Crow

Corvusmacrorhynchos

Scarlet Minivet

Pericrocotusflammeus

Small Minivet

Pericrocotuscinnamomeus

Common lora

Aegithinatiphia

K|R B |8 |8

Golden-Fronted
Leaf Bird

Chloropsisaurifrons

AR |A|RIZ|A|AO

S|

Blue-Winged
Leaf Bird

Chloropsiscochinchinensis

White-Browed
Fantail

Rhipiduraaureola

White-Throated
Fantail

Rhipiduraalbicollis

Family:

Sturnidae

52 [Rock Pigeon Columba livia R
53 |Red Collared Dove |Streptopeliatranquebarica |R
54 [Spotted Dove Streptopeliachinensis R
55 [Laughing Dove Streptopeliasenegalensis R
56 | Emerald Dove Chalcophapsindica R
Family: Psittacidae
57 |Rose-Ringed Parakeet| Psittaculakrameri R
58 | Plum-Headed Psittaculacyanocephala |R
Parakeet
Family: Cuculidae
59 | Pied Crested Cuckoo|Clamatorjacobinus M
60 [ Common Hierococcyxvarius R
Hawk-Cuckoo
61 |Banded Bay Cukoo |Cacomantissonneratii R
62 | Asian Koel Eudynamysscolopacea |R
63 | Greater Coucal Centropussinensis R
Family: Tytonidae
64 | Barn Owl Tyto alba R
Family: Strigidae
65 |Jungle Owlet Glaucidiumradiatum R
66 [ Spotted Owlet Athenebrama R
Family: Apodidae
67 | Asian Palm Swift Cypsiurusbalasiensis R
Family: Alcedinidae
68 [ Lesser Pied Kingfisher| Cerylerudis R
69 | Small Blue Kingfisher |Alcedoatthis R
70 | White-Breasted Halcyon smyrnensis R
Kingfisher
Family: Meropidae
71 | Blue-Tailed Bee-Eater (Meropsphilippinus M
72 | Small Green Meropsorientalis R
Bee-Eater
Family: Coraciidae
73 | Indian Roller Coraciasbenghalensis R
Family: Upupidae
74 | Common Hoopoe Upupaepops R
Family: Bucerotidae
75| Indian Grey Hornbill | Ocycerosbirostris R

100

Chestnut-Tailed
Starling

Sturnusmalabaricus
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101 |Rosy Starling Sturnusroseus M Family: Nectarinidae
102(Asian Pied Myna | Sturnus contra R 129 Purple-Rumped Nectariniazeylonica R
103|Common Myna Acridotherestristis R Sunbird
104Jungle Myna Acridotheresfuscus R 130} Lotens Sunbird Nectarinialotenia R
Family: Pycnonotidae 131 Purple Sunbird Nectariniaasiatica R
105|Red-Whiskered Pycnonotusjocosus R (R-Resident, M-Migrant, T-Threatened, O-Occasional)
Bulbul The present study reflects a moderately healthy
106|Red-Vented Bulbul | Pycnonotuscafer R d%vers.ity of aYifaung a.t Nigade. In ths: recent times, the
diversity of avifauna is impacted by various anthropogenic
Family: Silvidae activities such as proposed expansion plan of administration
107 Jungle Babbler Turdoidesstriatus R for hi ghways and rail routes near the study area. Such plgns
are likely to cause fragmentation of natural habitat
108|Plain Prinia Priniainornata R decreasing its value for bird use. Due to such developmental
109|Grey Breasted Prinia | Priniahodgsonii R activities, entire natural habitat of this area and its
biodiversity is likely to become vulnerable to the upcoming
110|Ashy Prinia Priniasocialis R changes. This, in turn may change the land use of the area
111 |Common Tailor Bird | Orthotomussutorius R impacting the avifaunal diversity in particular. The altered
. . habitat may not be useful for the bird population of the area
Family: Muscicapidae for nesting, breeding and feeding purposes and thus will
112|Oriental Copsychussaularis R affect the resident population of the birds. The change in
Magpie-Robin the habitat may compel the migrant species to search for
. ] alternate habitat and thus then, may not attract the migrant
113|White-Rumped Copsychusmalabaricus R species.The rare and vulnerable species may get lost in the
Shama course of time.
114/Common Stone Chat) Saxicolatorquata M Therefore it is the need of an hour to monitor the areas
115|Pied Bush Chat Saxicolacaprata R scientifically in this rapidly changing environment. The
116{Indian Robin Saxicoloidesfulicata  |R study shall be focused on status, distribution and
conservation of the species of avifauna of the region. This
117|Orange-Headed Zootheracitrinacitrina  |R can be achieved through meaningful participation of local
Ground Thrush population in protection and conservation of bird
Family: Passeridae species.There i.s aneed to spread a wqrd qf awareness ab.out
the conservation of species to maintain the ecological
118|Paddyfield Pipit Anthusrufulus R balance. We propose to take this study forward to
119|Forest Wagtail Dendronanthusindicus  |M understand the level of participation of the local people for
the cause and assess the probable impact of above
120f Yellow Wagtail Motacillaflava M mentioned developmental activities on the habitat.
121)Grey Wagtail Motacillacinerea M It is recommended that town/city planners take such
122|House Sparrow Passer domesticus R facts in to consideration while planning any developmental
. . activities to conserve biodiversity of the region in general
123{ Yellow Throated Petroniaxanthocollis R and of avifauna in particular. Bird species not only add
Sparrow aesthetic value to our life but also help in agriculture and in
124|Baya Weaver Ploceusphilippinus R maintaining a healthy ecological balance. Exhaustive study
. of biodiversity of the region may ensure its conservation.
125]Red Munia Amandavaamandava R The study of f}llora along %vith avi%/auna can help in drawing
126 White-Rumped Lonchurastriata R some conclusive inferences.
Munia .
Conclusions
127|Black-Headed Munia | Lonchura Malacca R
From present study following conclusions can be
128 Scaly breasted Munia| Lonchurapuntulata R drawn,
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The study area shows good avifaunal diversity which
can help in establishing baseline data of birds of
Nigade.

Considering the extent of anthropogenic activities in
the region, there is a need for conservation of the study
area.
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Abstract : Western Ghats is considered to be one of the biodiversity rich areas not only in India but also in the World. It
possesses great diversity of flora and fauna and also endemism (Pramod, Daniels, Joshi, & Gadgil, 1997 and Watwe & Thakur,
2006)) to get counted in biodiversity hotspots of the world (Biodiversity hotspots - Western Ghats and Shrilanka, 2007)
Karnala Bird Sanctuary (KBS) lies within these stretches of Western Ghats and comprises of an area of 12.11 km?. Its close
proximity towards city of Mumbai and on NH 17 Highway makes it a tourist attraction, not for the birds but for the fort. This
situation has led to various problems including road widening issue faced by this forest. But the conservation efforts are limited
due to lack of documentation and studies on this forest. This study was designed not only to document species richness of this
small forest but also to find out distribution patterns of these birds along various microhabitats along the forest. Results
obtained in study showed total of 144 bird species belonging to 46 families comprising of 16 orders throughout the study
period. Results found during study suggest that different habitats of KBS are characteristically different from one another in
terms of species distribution both horizontal as well as vertical. Results from study put an emphasis on habitat wise

conservation of forest rather than forest as a whole is a key to better forest management.

Key words : Avifauna, Karnala Bird Sanctuary, Western Ghats, Sahyadri, Habitat, Bray Curtis analysis

Introduction

India has a great diversity of habitats, ranging from
Alpine meadows in Himalaya to tropical forests, from wetland
ecosystem to desert ecosystems. It also harbours 2 out of
34 biodiversity hotspots of the worlds, one of which being
Western Ghats. Western Ghats has a great avifaunal diversity
found in various habitats, harboring ca. 580 species of Birds
(Pramod, Daniels, Joshi, & Gadgil, 1997, Daniels, 1997,
Pandey , S.; Tambe, S.; Fransis, C. F.; Sant, N., 2003)) which
is 47% of avifaunal diversity of entire country as India has
1237 species of birds (Daniels, 1997). Whereas Northern
Western Ghats harbors ca. 168 bird species (Gole, 1996).
The Karnala Bird Sanctuary is located within this Western
Ghats. The sanctuary is quite small with an area of
14.12sq.km. Like other forests of India this forest also faces
pressing issues due to development and tourism. Some of
the pressing issues of this park include illegal lopping within
forest, disturbances and pollution created by tourists and
last but definitely not the least is the government proposal
to widen the NH 17 that passes through the heart of this
forest. All these activities are built on the belief that this
park being smaller in size harbours no major population of
birds and is being put under further pressure. To add to this

strife this forest lacks scientific documentation which further
jeopardises conservation efforts.

The problem of adequately describing and measuring
complex habitats has always plagued students of ecology
and evolution. Certain physical and chemical aspects of the
environment are readily measurable, and their analyses have
provided the basis for important ecological principles,
particularly for plants and lower animals. Higher vertebrates,
however, especially birds, seem to respond to broader and
more elusive aspects of the habitat. Within an outer limit of
physiological tolerance, a bird apparently responds
psychologically to general features in the environment such
as the physiognomy of the vegetation (Emlen, 1956) Bird
species diversity is known to be affected by forest structure;
therefore, several indices of forest structure have been
proposed for the evaluation of birds’ habitats (MacArthur
& MacArthur, 1961). Higher vertical diversity of foliage
distribution that can be numerically expressed based on
these indices improves bird species diversity because each
species can find their own ecological niche divided by
feeding height. Birds have been considered good predictors
of habitat quality, as they relate to changes in their associated
habitats in numerous ways because they respond to habitat

ISBN : 978-81-923628-1-6

National Conference on Biodiversity : Status and Challenges in Conservation - ‘FAVEO’ 2013



structure (MacArthur & MacArthur, 1961) and represent
several trophic groups or guilds. Habitat dimensions are
important more often than food-type dimensions which are
more important than temporal dimensions in resource
partitioning. (Schoener, 1974)

After carrying out primary survey it was observed
that the KBS was mainly formed form mosaics of 5 habitats
viz. Grassy, Riparian, Evergreen, Deciduous and Rocky
habitats. Conservation of this forest becomes less accurate
if these microhabitats are not studied. Keeping all these
things in mind this study was designed to document bird

35

population within the park along with their distribution
patterns within the microhabitats that form this park and
also their vertical distribution.

Methods

The study was undertaken at Karnala Bird Sanctuary
which located in Panvel Taluka of Raigad District,
Maharashtra (18° 53’ 15.89” N and 73° 06’ 52.14”). The
sanctuary is quite small with an area of 14.12 sq.km. This
forest is mainly classified under mixed deciduous forest and
is majorly comprised of five distinct micro habitats.

WILDLIFE PROTECTED AREAS LOCATION IN MAHARASHTRA STATE

Fig. 1.1 Location of Karnala and Sampling locations map

To provide a more accurate representative sampling
units of the forest a stratified sampling technique was
undertaken after preliminary study in which five major
microhabitats were located viz. Grassy, Riparian, Evergreen,
Deciduous and Rocky, as mentioned in fig. 1.1.

Initially a vegetation structure and similarity at these
locations was checked using quadrate method. Five random
plots of 15m X 15m Quadrates were laid in each of the above
said habitats to study the composition of trees. Four plots
of 5m X 5m were laid in four different corners of this 15X15
m quadrate to study the shrub composition. Within each
5x5m quadrate, one 1x1m quadrate was laid for herb
composition. Total count of trees, shrubs and major herb
species was done. The herb plants species were identified
(Kehimkar, 2000) and local herbarium as well as with the
help of plant taxonomists at Wildlife Institute of India.

To study the bird diversity, random transects were
undertaken on foot and on every sighting birds were
carefully observed by checking the key characters. Standard

reference books were used to identify the bird species. For
the estimation of densities of birds in each habitat, Point
count method (Hutto, Plerschet, & Hendricks, 1986) was
used with a plot of 15m radius (decided according to actual
visibility). The time period for each point count was two
hours that is from 8:00 a.m. to 10:00 a.m. In the point count
estimation, criteria such as species name, number of
individuals, distance from the observer and height at which
bird was located, were recorded in standard sheets.
(Hostetler & Martin, 2009). Sampling was carried out for
five months to compensate for seasonal variations in bird
and vegetation distribution.

Data obtained was then analysed for density,
abundance and species richness. Sampling efforts were
slightly lesser than what is required for conclusive statistical
analysis. Hence the species richness was adjusted using
first order Jackknife 1 estimator was used to estimate the
bird species richness across the Karnala BS (Heltshe &
Forrester, 1983) using Colwell EstimateS 7.5 software (Colwell,
2009), with classic formula for Chao 1 and Chao 2 and
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randomization at 1000 runs. Error plots were used to study
the overall distribution of birds along vertical gradient in
Karnala BS (Fig. 6).

Error plots are used to indicate the uncertainty in data
points. Here the main usage was to check the range of vertical
gradient which are used by different species of birds
throughout the Karnala BS. With the help of this graph, one
can categorise bird into three different communities, like,
those residing in upper canopy, middle canopy, lower canopy
and ground dwelling birds. Sampling effort for this study is
too low hence more study is needed on this aspect to
conclude comprehensively about the particular vertical
gradient used by a particular bird.

Further to check whether bird distribution was indeed
affected by habitats; a comparison of similarities between
these microhabitats was carried out by Bray Curtis cluster
analysis using Biodiversity Pro (version 2) software

Results

Initially tree, herb, shrub densities were estimated for
the five microhabitats to confirm the vegetative vertical
gradient present in each of these habitats. This showed
that all five habitats were considerably different from one
another.

Figure: 1.2 Graph showing Densities of trees, herbs and
shrubs at various Microhabitats
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A total of 146 species of birds belonging to 46 families
of 16 orders were observed during study period along the
trail routes and in sampling units. Checklist of these birds
has been published in the paper “Avifaunal Diversity in
Karnala Bird Sanctuary, Panvel, Maharashtra, “which is
not considered for this paper. But during study

A total of 101 bird species were observed during
sampling whereas 146 species were observed during the
whole span of work As the sampling effort was low, first
order Jackknife 1 estimator was used (Heltshe & Forrester,
1983) to estimate the bird species richness across the
Karnala, The estimated species richness was found to be
128 against the observed species richness of 101

Figure 1.3: Estimated Species Richness using Jackknife 1
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Figure 1.4: Species richness in Microhabitats
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Across different habitats, highest bird species
richness was found in deciduous forest habitat with 40
species, followed by 39 species in riparian habitat, 31 species
in evergreen forest habitat, 28 species in grasslands and 17
species in rocky habitat ( Refer Fig 1.4). On the other hand,
highest bird density was found in the deciduous forest
habitats, followed by Riparian habitat, evergreen forest
habitats, grassland and lowest species richness was found
in rocky habitat. The bird abundance in different habitats
was in the following order: deciduous forest habitat >
grassland habitat > riparine habitat > evergreen forest habitat
> Rocky habitat.

Comparison among birds in the Karnala BS showed
that Asian Black Drongo had highest density followed by
Thick billed flowerpecker and Golden fronted leaf bird,
whereas lowest density was shown by Asian Koel, Black
Naped Oriole and Bronze Drongo
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Fig. 1.5: Comparison of densities of bird species
throughout Karnala Bird Sanctuary

Distribution of birds along vertical gradient in the
forest habitat was studied. In all the habitats maximum birds
were found at a height of 5 — 9.99 feet
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Figure 1.6: Bird distribution along vertical gradient in
different forest habitats

In the error plots that were drawn Oriental honey
buzzard, White eye Buzzard, Dusky crag Martin, Crested
serpent Eagle and Asian palm swift prefers the highest
vertical gradient whereas bird species like, Jungle Babbler,
Eurasian Blackbird, Forest wagtail, Grey jungle fowl, Grey
wagtail, Indian Pond Heron, Jerdons night jar, Jungle bush
Quails, Malabar lark, Orange headed thrush, Oriental magpi
Robin, Red wattled lapwing and White breasted waterhen
prefers the lowest strata along the vertical gradient. Some
of these birds of lower strata are ground dwelling birds.

Sampling effort for this study is too low hence more
study is needed on this aspect to conclude comprehensively
about the particular vertical gradient used by a particular
bird. But this surely gives us abroad idea.

95% CI

Figure 1.7 Error plot showing bird distribution along
vertical gradient in Karnala Bird Sanctuary

During bray Curtis analysis, across different habitat
types of Karnala BS, it is revealed from figure 1.8 that the
species composition differs significantly. Bird species
composition in Rocky habitats greatly differs from other
habitats with only 27.5 % of common species. Riparian habitat
shows 38.3% similarity in species composition when compared
with other habitats. Grassy and Deciduous habitat shows
maximum similarity in bird species composition with each other
(47.8%) whereas evergreen habitat shows 39.39% similarity
with grassy and deciduous habitats. On the whole, there is
approximately 50% of bird species unique to each habitat
which in turn depicts the uniqueness of each habitat too.

Figure 1.8: Bray-Curtis Cluster Analysis with respect to
bird species composition similarity in microhabitats.
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Discussion

During study it was found that evergreen patch and
deciduous patch showed well-formed canopy structure with
upper canopy made up of trees, middle strata made up of
shrubs and ground cover of herbs and grasses. These
habitats did not show similarity in species types and/or
species composition. Five major habitat types were
classified, namely, Evergreen forest habitat, Riparian forest
habitat, deciduous forest habitat, Grasslands and Rocky
Habitats. Tree density was highest in deciduous forests,
where as it was lowest in rocky habitats. Shrub density was
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highest in evergreen forest habitats, where as it was lowest
in grasslands. Herb density was highest in grasslands and
lowest in evergreen forest habitats.

Further the avifaunal studies indicated that Bird
species richness was highest in deciduous forest habitats
(40) where as it was lowest in rocky habitats (17). Bird density
was found to be highest in deciduous forest habitats where
as it was lowest in rocky habitats. Bird abundance was
highest in deciduous forest habitats (0.0047) and lowest in
rocky habitats (0.0011). High bird density as well as species
richness could be higher in deciduous owing to the
availability of wide range of micro habitats due to high tree
density and openness of canopy. When the density of bird
across the sanctuary was compared, Asian Black Drongo
showed highest density whereas lowest density was shown
by Bronze Drongo. Comparatively fewer birds had higher
density. This was probably due to disturbed habitat in the
region as little lesser disturbed areas showed greater
densities as compared to disturbed areas. Also during the
study period a record of ‘Eurasian black bird’ was reported
which was recorded after 12 years within these areas.

Distribution of birds along the vertical gradient in the
forest habitats of Karnala BS was studied. Comparatively,
most preferred height by bird species was 5 —9.99 feet in all
the habitats. Across different habitats there seems to be a
kind of formation of zones along vertical gradient. Some of
these zones are used by majority of the birds. Just for
example, predator birds will prefer greater heights for easy
visibility of their prey; on the other hand, smaller birds which
may be preys to predators will prefer lower zones to enable
them to hide from their predators and also to save much of
their energy to fly higher. But this aspect needs to be studied
in detail so as to come up to proper conclusion.

Bray-Curtis cluster analysis showed distinction of
habitats with respect to their bird species composition. The
main reason which may be attributed to this fact is that the
bird species are habitat specific some of which are very
specific even about their food plant or insects
(monophagous) where as there are birds which feeds on
multiple food plants or insects (polyphagous). This shows
that there is a need to protect these, each and every
microhabitat to conserve the forest ecosystem and diversity.
Also a change in these microhabitats could lead to
permanently damaging biodiversity of this area. Hence there
is aneed to conserve these microhabitats in order to preserve
the forest and further research is required to determine the
nutritional niche of the bird species in order to check for the
vegetative and food preferences of these species and hence
a key to conserve these species.
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Bird diversity of Betawade, Thane, a Natural urban habitat.
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Abstract : Mumbai, one of the largest metro cities in the world, holds rich biodiversity in few green fragmented natural or
manmade habitats. Betawade, an area, situated towards Northeast of Mumbai near Dombivli, attracts rich biodiversity due to
various habitats such as shrubby grasslands, paddy fields, creek tributaries, mangroves and wetlands. A preliminary data of
avifauna was collected between August 2012 to July 2013. A total of 135 species were sighted during the survey. They include
residents, winter and summer migrants and even some IUCN red list categorized species. From conservation point of view, the
study area which was once undisturbed with rich faunal diversity, has been however, now impacted by urbanization pressures.
The present study can establish baseline data for future effective management and planning.

Key words: Biodiversity, Betawade, avifauna, urbanization, baseline data

Introduction

Biodiversity is the variety and variability of life
on Earth. Quantitative documentation of biodiversity is an
important aspect of ecology and a popular topic in recent
times. The Indian subcontinent, a part of the vast Oriental
biogeographic regions, is very rich in biodiversity. Out of
the more than 9,000 birds of the world, the Indian
subcontinent contains about 1,300 species, or over 13% of
the world’s birds (Grimmet et al., 1998). Birds and their
diversity constitute a main part of the natural environment
and play a functional role as agents of flower pollination,
seed dispersal, source of food chain and agents in breaking
seed dormancy (Nason, 1992). Birds are good environmental
indicators revealing the state of the ecosystems. They also
act as dispersal agents in transferring nutrients and spores
from one place to another during their migration and local
movements (Niemi, 1985). Unfortunately global diversity of
birds is decreasing incessantly primarily due to
anthropogenic disturbances (Rapoport, 1993).

Studies are available on avifaunal diversity in
India; however paucity exists in study of Mumbai. Verma et
al (2004) studied biodiversity of avifauna of Mahul Creek,
while Chauhan et al (2008) surveyed the avifauna of Borivali
Mangroves. Pawar (2011) reported the species diversity of
birds in Uran. Recently Kushwaha et al (2013) documented
the bird diversity of Bhandup pumping station. However
this is the first documented report on the diversity of bird
species in Betawade region of Thane.

Betawade, the area under study, is a rapidly
developing area with substantial biodiversity values which
are under urbanization pressures. It is marked by variety of
habitats such as shrubby grasslands, paddy fields, creek
tributaries, artificial water bodies, wetlands and mangroves.
Existing habitat is likely to be impacted by human activities
such as construction, industrial pollution and physical
alteration of land use. Since most of its ecosystems are now
influenced by various anthropogenic activities, it is essential

for the land users to know overall diversity of an area along
with rare and sensitive species.

To slow down the loss of biodiversity and to enhance
its contribution to development, any strategy must integrate
the conservation of biodiversity, sustainable use of its
components and the equitable sharing of resources. This
would need on priority to know the actual biodiversity
surviving in the area. Hence, the study was set out to obtain
information on the presence, richness, diversity and
activities of various bird species in Betawade region of
Thane. This is because outside the system of protected
areas, India’s biodiversity has often found refuge in many
private lands. The study will also help to increase the local
awareness towards biodiversity issues and prove to be
fruitful in conservation efforts.

Materials and Methodology
(i) Study Area

Betawade village (19°11’40”N —73°4’44”E), is situated
in Dombivli, a city in Kalyan Tehsil of Thane District, in
Maharashtra, India (Fig.1). The total area of the study site is
approximately 8 Km?. The prevailing climatic conditions in
Betawade is typically tropical with mean annual temperature
of 24.3°C (min) to 32.9°C (max). The temperature varies
between 25-38°C in summer, whereas between 20-30°C during
winter. The average annual rainfall in the region is in the
range of 1286 to 1233mm.

(ii) Data Collection

Betawade was surveyed from August 2012 to July
2013 at the regular interval of fifteen days covering all the
seasons. The visits were carried out in the morning from
7.00 am to 10.00 am. and in the evening from 4.00 pm to 6.00
pm. Some of the basic methods used in this study as
described by Bibby et al. (1992) are: (a) point counts -
undertaking a bird count from a fixed location for a fixed
period of time. The bird species seen or heard are recorded.
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(b) line transect - moving along a fixed route (transect) and
recording the bird species seen and heard on both sides of
transect. Besides visits were also made during different
hours of the day. The birds were photographed if not
identified immediately. Observations were carried out with
the help of 10x50 Olympus binocular and photography was
done with Nikon P500 digital zoom camera. Identification of
birds was done using field guides [1, 5]. The following
formula was used for determining percentage of occurrence
of Families (Basavarajappa, 2006).

No of Species of each famiy
Percentage Occurmence= X100
Total no of Different species seen

Figurel: Map of Betawade, Thane
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(Note: Shaded area indicates the areas surveyed in Betawade,
Thane)

Result and Discussion:

During the present period of study a total of 135 bird
species belonging to 47 families were recorded which
includes 45 winter and 06 summer visitors [Fig.2]. Among
these, the family Accipitridae contributed the highest number
of species (14) followed by the family Ardeidae (09), whereas

15 families were found to be represented by single bird
species [Table2]. Based on the food/foraging, from the
present data it is apparent that the avifauna of this region is
dominated by insectivorous (50 species), followed by
piscivorous, frugivorous, grainivorous, carnivorous and
omnivorous birds (30, 22, 21, 17 and 14 species respectively)
[Fig.3]. R - Residents, species found in the study area
throughout the year; WM — Winter Migrants, species found
during the winter and SM - Summer Migrants, species visiting
the area during the summer season.

Figure2: Numbers of resident, winter and summer
migrant bird species in the study area.
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Tablela: Relative percentage of number of species in
various families of birds in the study area.

Relative percentage of species

0-2 2-4 4-6 6 and above
Podicipedidae Phasianidae Anatidae Ardeidae
Phoenicopteridae Ciconiidae Strunidae Accipitridae
Phalacrocoracidae | Threskiornithidae Muscicapidae
Charadriidae Rallidae
Psittacidae Scolopacidae
Strigidae Columbidae
Hemiprocnidae Cuculidae
Upupidae Alcedinidae
Coraciidae Hirundinidae
Meropidae Alaudidae
Ramphastidae Cisticolidae
Picidae Slyviidae
Pittidae Nectariniidae
Aegithinidae Estrildidae
Laniidae Motacillidae
Dicruridae
Oriolidae

Rhipiduridae
Pycnonotidae
Corvidae
Leiothrichidae
Timaliidae
Zosteropidae
Chloropscidae
Dicaedidae
Passeridae
Ploceidae
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Tablelb: Percentage ocliufr:g:lc; :f avifauna represented 2 | Rnpduridac s
5 - Percentage 30 | Corvidae 1.48
No. Families Occurrence 31 | Hirundinidae 222

1 Phasianidae 2.22 32 | Alaudidae 2.97
2 | Anatidae 4.44 33 | Pycnonotidae 1.48
3 Podicipedidae 0.74 34 | Cisticolidae 3.70
4 Ciconiidae 222 35 | Sylviidae 2.22
5 Phoenicopteridae 0.74 36 | Leiothrichidae 0.74
6 Threskiornithidae 222 37 | Timaliidae 0.74
7 | Ardeidae 6.67 38 | Zosteropidae 0.74
8 Phalacrocoracidae 1.48 39 | Strunidae 4.44
9 | Accipitridae 10.37 40 | Muscicapidae 4.44
10 | Rallidae 2.22 41 | Chloropseidae 0.74
11 | Charadriidae 1.48 42 | Dicaedidae 0.74
12 | Scolopacidae 3.70 43 | Nectariniidae 222
13 | Columbidae 2.97 44 | Passeridae 1.48
14 | Psittacidae 1.48 45 | Ploceidae 0.74
15 | Cuculidae 2.97 46 | Estrildidae 2.22
16 | Strigidae 1.43 47 | Motacillidae 3.70
17 | Hemiprocnidae 1.48
18 | Upupidae 0.74
19 | Coraciidae 0.74
20 | Alcedinidae 2.97
21 | Meropidae 1.48
22 | Ramphastidae 1.48
23 | Picidae 1.48
24 | Pittidae 0.74
25 | Aegithinidae 0.74
26 | Laniidae 1.48
27 | Dicruridae 0.74
28 | Oriolidae 0.74
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Table 2: A systematic list of birds with their habitat type, status, abundance and food/foraging in Betawade,
Thane during the study period.

Sr.No | Common Name | Scientific Name | Type of Habitat | Status | Abundance | Food/Foraging
Family: Phasianidae
1 Painted Francolin Francolinus pictus Grassland R U (6]
2 Grey Francolin Francolinus pondicerianus Grassland R U O
3 Jungle Bush Quail Perdicula asiatica Grassland R C (6]
Family: Anatidae
4 Lesser Whistling Duck Dendrocygna javanica Water R C P
5 Indian Spot-billed Duck Anas poecilorhyncha Water R C P
6 Northern Shoveler Anas clypeata Water WM C P
7 Northern Pintail Anas acuta Water WM C P
8 Garganey Anas querquedula Water WM C P
9 Common Teal Anas crecca Water WM C P
Family: Podicipedidae
10 Little Grebe Tachybaptus ruficollis Water R C P
Family: Ciconiidae
11 Painted Stork Mycteria leucocephala Wetland WM C P
12 Asian Openbill Stork Anastomus oscitans Wetland WM C P
13 Wolly-necked Stork Ciconia episcopus Wetland WM U P
Family: Phoenicopteridae
14 Lesser Flamingo Phoenicopterus minor Water WM Rr P-NT
Family: Threskiornithidae
15 Black-headed Ibis Threskiornis melanocephalus Water R U P-NT
16 Red-naped Ibis Pseudibis papillosa Water R C P
17 Glossy Ibis Plegadis falcinellus Water WM C P
Family: Ardeidae
18 Cinnamon Bittern Ixobrychus cinnamomeus Wetland SM U P
19 Black-crowned Night Heron Nycticorax nycticorax Water R A P
20 Indian Pond Heron Ardeola grayii Water R A P
21 Grey Heron Ardea cinerea Wetland WM C P
22 Purple Heron Ardea purpurea Wetland R C P
23 Cattle Egret Bubulcus ibis Wetland R A P
24 Great Egret Casmerodius albus Wetland R A P
25 Intermediate Egret Mesophoyx intermedia Wetland R A P
26 Little Egret Egretta garzetta Wetland R C P
Family: Phalacrocoracidae
27 Little Cormorant Phalacrocoraxniger Water R A P
28 Indian Cormorant Phalacrocorax fuscicollis Water R A
Family: Accipitridae
29 Black-winged Kite Elanus caeruleus Raptor R C C
30 Black Kite Milvus migrans Raptor R A C
31 Black-eared Kite Milvus (migrans) lineatus Raptor WM U C
32 Brahminy Kite Haliasturindus Raptor SW C C
33 Black Eagle Ictinaetus malayensis Raptor WM Rr C
34 Oriental Honey Buzzard Pemis ptilorhyncus Raptor R C C
35 Short-toed Snake Eagle Circaetus gallicus Raptor WM Rr C
36 Eurasian Marsh Harrier Circus aeruginosus Raptor WM C C
37 Shikra Accipiter badius Raptor R C C
38 White-eyed Buzzard Butasturteesa Raptor R C C
39 Indian Spotted Eagle Aquila hastata Raptor WM Rr C-V
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40 Greatter Spotted Eagle | Aquila clanga Raptor WM Rr C-V

41 Bonellis Eagle Aquila fasciata Raptor WM Rr C

42 Booted Eagle Hieraaetus pennatus Raptor WM C C
Family: Rallidae

43 White-brested Waterthen | Amaurornis phoenicurus Wetland R A O

44 Purple Swamphen Porphyrio porphyrio Wetland R C O

45 Eurasian Coot Fulica atra Water R C 0]
Family: Charadriidae

46 Red-wattled Lapwing Vanellus indicus Wetland R A I

47 Pacific GoldenPlover Pluvialis fulva Water WM Rr PI
Family: Scolopacidae

48 Wood Sandpiper Tringa glareola Water WM U I

49 Common Sandpiper Actitis hypoleucos Water WM C |

50 Marsh Sandpiper Tringa stagnatilis Water WM C |

51 Common Redshank Tringa totanus Water WM C I

52 Common Greenshank Tringa nebularia Water WM U |
Family: Columbidae

53 Common Pigeon Columba livia Forest R A F,G

54 Spotted Dove Streptopelia chinensis Forest R A F.G

55 Laughing Dove Streptopelia senegalensis Forest R A F.G

Yellow Footed Green

56 | Pigeon Treron phoenicopetra Forest WM U F.G
Family: Psittacidae

57 AlexandrineParakeet Psittacula eupatria Forest R A F

58 Rose-ringed Parakeet Psittacula krameri Forest R C F
Family: Cuculidae

59 Jacobin Cuckoo Clamatorjacobinus Forest SM U F

60 Common Hawk Cuckoo | Hierococcyx varius Forest WM C F

61 Asian Koel Eudynamus scolopacea Forest R C F

62 Greater Coucal Centropus sinensis Forest R C F
Family: Strigidae

63 Barn Owl Tyto alba Forest R C C

64 Short Eared Owl Asio flammeus Scrubland WM Rr C
Family: Hemiprocnidae

65 Asian Palm Swift Cypsiurus balasiensis Forest R C 1

66 House Swift Apus affinis Forest R A 1
Family: Upupidae

67 | Common Hoopoe Upupa epops Forest WM U 1
Family: Coraciidae

68 | Indian Roller | Coracias benghalensis Forest R A 1
Family: Alcedinidae

69 White Throated Kingfisher | Halcyon smyrnensis Forest R A P

70 Black-capped Kingfisher Halcyon pileata Mangrove WM Rr P

71 Common Kingfisher Alcedo atthis Wetland R C P

72 Pied Kingfisher Ceryle rudis Mangroves R C P
Family: Meropidae

73 Green Bee-eater Merops orientalis Forest R C 1
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74 | Blue-tailed Bee-eater | Merops philippinus Forest | WM U 1
Family: Ramphastidae

75 Brown-headed Barbet | Megalaima zeylanica Forest R U F

Megalaima

76 Coppersmith Barbet haemacephala Forest R A F
Family: Picidae

77 | Eurasian Wryneck Jynx torquilla Forest WM C F

Yellow-crowned Dendrocopos

78 | Woodpecker mahrattensis Forest R C F
Family: Pittidae

79 | Indian Pitta | Pitta brachyura Forest | SM U I
Family: Aegithinidae

80 | Common lora | Aegithinia tiphia Forest | R U I
Family: Laniidae

81 Isabellian Shrike Lanius isabellinus Grassland WM U 1

82 | Long-tailed Shrike Lanius schach Grassland R A |
Family: Dicruridae

83 | Black Drongo | Dicrurus macrocercus | Forest | R A C
Family: Oriolidae

84 | Indian GoldenOriole | Oriolusoriolus Forest | R C 0
Family: Rhipiduridae

85 | White-throated Fantail | Rhipidura albicollis Forest | R A F
Family: Corvidae

86 Indian Jungle Crow Corvus macrorhynchos Forest R A 0]

87 | House Crow Corvus splendens Forest R A (0]
Family: Hirundinidae

88 Wire-tailed Swallow Hirundo smithii Water R C I

89 Barn Swallow Hirundo rustica Water R C I

90 Red-rumped Swallow | Hirundo daurica Water R C |
Family: Alaudidae

91 Rufous-tailed Lark Ammomanes phoenicurus Scrubland R C G,I

9 Greater short-toed Lark ;Zl:-lh’;f;g;lza Scrubland WM U GI

Ashy-crowned Sparrow Eremopterix grisea Scrubland

93 Lark R C G,I

94 Malabar Lark Galerida malabarica Scrubland WM U G,
Family: Pycnonotidae

95 Red-whiskered Bulbul Pycononotus jacosus Forest R C F

96 Red-vented Bulbul Pycnonotus cafer Forest R A F
Family: Cisticolidae

97 Ashy Prinia Prinia socialis Paddy field R A G

98 Plain Prinia Prinia inornata Paddy field R C G

99 Grey-brested Prinia Prinia hodgsonii Paddy field R C G

100 | Zitting Cisticola Cisticola juncidis Paddy field R A 1

101 Common Tailorbird Orthotomus sutorius Paddy field R A 1
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Family: Sylviidae

102 Clamorous Reed Warbler Acrocephalus stentoreus Grassland WM C 1

103 Paddy-field Warbler Acrocephalus agricola Paddy field WM U 1

104 Blyth’s Reed Warbler Acrocephalus dumetorum Paddy field WM C 1

Family: Leiothrichidae

105 | Jungle Babbler | Turdoides striata |  Scrubland | R C I
Family: Timaliidae

106 | Tawny bellied Babbler | Dumetia hyperythra | Grassland | WM U 1
Family: Zosteropidae

107 | Oriental White-eye | Zosterops palpebrosus | Forest | R U 1
Family: Strunidae

108 Jungle Myna Acridotheres fuscus Forest R A (6]

109 Common Myna Acridotheres tristis Forest R A O

110 Asian Pied Starling Sturnus contra Forest R A (0]

111 Chestnut-tailed Starling Sturnus malabaricus Forest SM C F

112 Brahminy Starling Sturnus sturninus Forest SM C O

113 Rosy Starling Sturnus roseus Forest WM C (0]
Family: Muscicapidae

114 Bluethroat Luscinia svecica Wetland WM C 1

115 Oriental Magpie Robin Copsychus saularis Forest R C 1

116 Indian Robin Saxicoloides fullicata Grassland R C 1

117 Common Stonechat Saxicola torquata Paddy field R C 1

118 Pied Bushchat Saxicola caprata Grassland R C 1

119 Desert Wheatear Oenanthe deserti Grassland WM U 1
Family: Chloropseidae

120 | Golden fronted Leafbird | Chloropsis aurifrons | Forest | R C F.I
Family: Dicaedidae

121 | Pale-billed Flowerpecker | Dicaeum erythrorynchos | Forest [ R A F.G,I
Family: Nectariniidae

122 Purple-rumped Sunbird Nectarinia zeylonica Forest R A F,G,1

123 Purple Sunbird Nectarinia asiatica Forest R A F,G,I

124 Loten's Sunbird Nectarinia lotenia Forest R C F.G,I
Family: Passeridae

125 House Sparrow Passerdomesticus Forest R A G,1I

Chestnut-shouldered

126 Petronia Petronia xanthocollis Forest R A G,I
Family: Ploceidae

127 Baya Weaver Ploceus philippinus Forest R A G
Family: Estrildidae

129 Red Avadavat Amandava amandava Grassland R A G

130 | Scaly-brested Munia Lonchura punctulata Grassland R A G

131 Black-headed Munia Lonchura malacca Grassland R C G
Family: Motacillidae

131 Yellow Wagtail Motacilla flava Grassland WM C I

132 | White Wagtail Motacilla alba Wetland WM C I

133 Paddy-field Pipit Anthus rufulus Forest R C I

134 | Tree Pipit Anthus trivialis Forest WM C 1

135 | Olive-backed Pipit Anthus hodgsoni Forest WM C I

[P- Piscivorous, I-Insectivorous, C- Carnivorous, G- Grainivorous, F- Frugivorous, O- Omnivorous, A- Abundant, C-Common,

U- Uncommon, Rr- Rare, NT- Near Thretened, V- Vulnerable]

ISBN : 978-81-923628-1-6

National Conference on Biodiversity : Status and Challenges in Conservation - ‘FAVEO’ 2013



46

Figure3: Distribution of birds according to their feeding
habits in the study area.

Insectivorous [ N 50
Piscivorous _ 30
Frugivorous I
Grainivorous _ 21

Carnivorous | 17

Omnivorous [ 14

Betawade is a resident area and is now invaded by
commercial activity due to expanding city limits. A lot of
human interferences like constructional activities,
deforestation, noise due to vehicles and people are posing
threat to avifauna. The present work revealed that even
though the urban sites are continuously disturbed, these
sites have supported significant number of avifauna which
is excellent indicator of ecosystem health. However human
disturbances can damage birds in many ways, including
disrupting foraging or social behavior, increasing nest
predation, interfering with parent-offspring and pair bonds,
increasing nesting failures, and reducing the viability of
fledglings. Additionally, birds may perceive humans as
predators and leave an area; resulting in decline in species
abundance. Due to urbanization pressures, it is difficult for
avifauna to find the nesting locations and sheltering place
or foraging habitats in this urban site. To save the urban
avifauna, reforestation is required to create gardens, parks
and lakes besides the human habitation to facilitate the
foraging, sheltering and breeding for birds. Fast growing
species and fruit bearing trees suitable to the local
environment should be planted within residential area to
attract many frugivorous and insectivorous species of birds.
Thus a conservation plan could be undertaken to save the
urban species of birds.
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Abstract : Thakurli, a suburb of Kalyan-Dombivli Municipal Corporation, is situated between two densely populated cities
Kalyan and Dombivli. With rampant concretization this small suburb is steadily losing its green cover — a threat to biodiversity.
Birds are the indicators of biodiversity. To know the present status of bird biodiversity, Avifauna study was carried out at
Thakurli east and west. East, showing rampant concrete construction, is a combination of rough, rocky area, farm and marshy
land, while west is a combination of farmland and creek. The duration of study extended between May 2012 and April 2013.
A total of 86 species of birds were recorded belonging to 38 families. Most of them were the residents but a few were
migratory. Order Passeriformes dominated the birds’ list. Birds found in human habitat were more than the rest — an indicator

of progressive urbanization of the study area.

Key words: - Thakurli, Avifauna, Biodiversity, Residents, Migratory Birds.

Introduction

“Feathered Bipeds” (Ali, 2012), an apt and precise
description for birds, forms the inevitable component of an
ecosystem. As they usually occupy high trophic levels in
food webs and relatively sensitive to environmental changes,
they are good indicators of biodiversity.

Thakurli, an upcoming suburb of Kalyan-Dombivli
Municipal Corporation, is situated between twin cities Kalyan
and Dombivli. It is observing a steady growth in human
habitation with a proportionate decrease in green cover. Bird
biodiversity of nearby Thane creek has been documented. In
2001, Quadros, G. reported 55 species of birds in Thane Creek;
Nitsure S.R. (2002) studied avifauna of Thane Creek near
Rituchakkra Park. Varier, D. (2010) reported birds of Thakurli
creek, but this report is based on her one day visit to the area.
Thus, there exists paucity of scientific data regarding avifauna
of the said area. The present study has attempted to document
the avifauna of Thakurli.

Study Area

Geographically, Thakurli (Coordinates19.2255° N,
73.0967° E) is located towards the east and north of Dombivli.
Its north is bordered by Thakurli Creek / Ulhas River estuary
and towards east is Kalyan. The railway tracks passing
through Thakurli divide it into two parts — west and east.
The West of Thakurli is more a combination of farmland and
creek whereas the East is a combination of rough, rocky
area, farm and marshy land. It has two fresh water lakes,
namely Chole and Bhoirwadi Lake. Thakurli is observing
rampant growth in human habitation, thereby causing the
loss of natural habitat for organisms. It’s an example of
developing urbanization. Hence this area was selected for
the study. The study area was divided into two parts —
Thakurli east and west.

Thakurli has a moderately humid tropical climate with
maximum temperature of 41° C and minimum temperature of
17°C. The annual rainfall ranges between 1900 mm and 2700
mm. Vegetation of the study area includes Ceiba pentandra
(Kapok), Bombax ceiba (Cotton tree), Borassus flabellifer
(Toddy Palm), Mangifera indica (Mango), Syzygium cumini
(Jamun), Calotropis pprox.n (Rui), Vitex negundo (Nirgudi),
Typha angustifolia (Lesser Indian Reed Mace), Cassia
auriculata (Legume tree), Cassia fistula (Common
Laburnum), Tamarindus indica (Tamarind), Delonix regia
(Gulmohar).

Materials and Methods

The study was conducted for the duration of 12 months
from May 2012 to April 2013 at regular intervals of two visits
per month. The study was carried out alternately either during
morning (6:00 hr. to 10:00 hr.) or during evening (16:00 hr. to
19:00 hr.). The Avifauna was observed using binoculars (10 x
21) and Nikon Cameras P100 (26X Zoom) and P500 (30X
Zoom), and also by direct spotting and counting method.
The observed birds were identified and classified by using
standard guides such as ‘The book of Indian Birds’ (Ali,
2012), and ‘A Pictorial Guide to the Birds of the Indian Sub-
Continent’ (Ali & Ripley, 1995). The counting methodology
was used from Counting birds in India: Methodologies and
trends (Urfi et al., 2005) The status of the birds as Common,
Uncommon (UN), and Rare is based on the frequency of
spotting. The birds were divided into following categories in
accordance with the classification suggested by Ali (2012): R
— Resident (Indigenous birds); RM — Resident Migratory
(Resident birds that migrate locally within the country also
called as local migratory); M — Migratory (Birds from other
countries visiting the area under study). Migratory birds are
further subcategorized as WM — Winter Migratory and MM
—Monsoon Migratory.
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Observations:

A total of 86 species of birds were recorded representing
13 orders and 38 families in the study area as depicted in
table no. 1. Order Passeriformes dominated the count with
40 species of birds belonging to 18 families (Fig. 1). The
second most dominating order was Charadriiformes with 9
species of birds belonging to 5 families. Order Apodiformes
was represented by only one species of bird namely Asian
Palm Swift. Family Ardeidae (Order — Ciconiformes),
Sturnidae and Muscicapidae (Order — Passeriformes) were
found to be richest families with each representing 6 species
of birds.

Out of 86 species of birds (Fig. 2), 68 (79%) were
common, 16 (19%) were uncommon whereas 2 birds were
rare. Gallicrex cinerea (Watercock), Limosa limosa (Black-
tailed Godwit) were the rare birds of the study area.
Watercock being very secretive was observed only once in
small wetland area and its call were heard on few visits.
Black-tailed Godwit was found in creek area on couple of
occasions during winter season.

Resident birds dominated the birds list representing
as high as 75% whereas 8% were local migratory, 15% were
winter migratory and the rest 2% were monsoon migratory

birds (Fig. 3). Birds like common tailorbird, Ashy prinia, Plain
prinia, Jungle babbler, Common myna, Jungle myna, Asian
pied starling, Brahminy starling, Oriental magpie robin,
Indian Golden Oriole, House crow, House sparrow, Blue-
rock pigeon, Laughing dove, Ashy drongo, Black drongo,
Asian Koel, Greater coucal, White-breasted kingfisher, Green
bee-eater, scaly-breasted munia, Rose-ringed parakeet, Red-
vented bulbul, Red-wattled lapwing, Bronze-winged jacana,
Cattle egrets, Indian pond heron, Common sandpiper, Black
Kite were very commonly spotted in the study area — both
east as well as west of Thakurli. Birds like Northern Shoveler,
Black-tailed godwit, Northern Pintail, Curlew sandpiper,
Black winged Stilt, Brown-headed Gull, Osprey, Brahminy
Kite were observed only in Thakurli west where
anthropogenic activity is very less.

Northern Shoveler, Northern pintail, Brown headed gull,
Curlew sandpiper, Wood sandpiper, Black-tailed Godwit,
Chestnut-tailed starling, Rosy Starling, White wagtail, Osprey,
Western Marsh harrier, Common whitethroat, White wagtail
birds were reported during winter season. Red Avadavat and
Tricoloured munia were reported during the month of June
and July. Habitat wise, at 44% the birds found in human habitat
dominated the list, whereas the second most preferred habitat
was of Creek (approx. 25%).

Table No. 1 Diversity, status and habitat preference of Avifauna of Thakurli

lil(:. Family Scientific name Common name Category | Status | Habitat
Order — Ciconiformes
1 | Ardeidae Ardeola grayii Indian Pond-Heron R C DG, SW
2 Ardea purpurea Purple Heron LM UN SW
3 Nycticorax nycticorax Black-crown Night Heron R C Cr
4 Bubulcus ibis Cattle Egret R C DG, SW
5 Ixobrychus cinnamoeus | Chestnut Bittern R C SW
6 Egretta garzetta Little Egret R C Cr
7 | Threskiomithidae | Pseudibis papillosa Black Ibis LM UN Ag
Order — Anseriformes
Anatidae Dendrocygna javanica Lesser Whistling-Duck R C SwW
9 Anas acuta Northern Pintail WM UN Cr
10 Anas poecilorhyncha SpotBilled-Duck R C Cr
11 Anas querquedula Garganey WM UN Cr
12 Anas clypeata Northern Shoveler WM UN Cr
Order — Gruciformes
13 | Rallidae | Porzanafusca Ruddy-breasted Crake M | un | sw
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14 Amaurornis phoenicurus | White-breasted Waterhen R C SW
15 Gallicrex cinerea Watercock LM R SW
16 | Jacanidae Metapidius indicus Bronze-winged Jacana R C SW
Order - Charadriiformes
17 | Charadridae Limosalimosa Black-tailed Godwit WM R Cr
18 Vanellus indicus Red-wattled Lapwing R C DG
19 | Rostratulidae Rostratula benghaensis Greater-Painted-Snipe LM UN Ag
20 | Recurvirostridae Himantopus himantopus | Black winged Stilt R C Cr
21 | Laridae Larus brunnicephalus Brown-headed Gull WM C Cr
22 Sterna aurantia River Tern R C Cr
23 | Scolopacidae Actitis hypoleucos Common Sandpiper R C Cr, SW
24 Calidris ferruginea Curlew Sandpiper WM UN Cr
25 Tringa glareola Wood Sandpiper WM UN Cr
Order - Psittaciformes
26 | Psittacidae Psittacula krameri Rose-ringed Parakeet R C HH
27 Psittacula eupatria Alexenderine Parakeet R C HH
Order - Strigiformes
28 | Strigidae Tyto alba Barn-Owl C HH
29 Athene brama Spotted Owlet R C HH
Order - Apodiformes
30 | Apodidae Cypsiurus balasiensis Asian Palm Swift R C HH
Order — Coraciiformes
31 | Alcedinidae Alcedo atthis Small Blue Kingfisher C HH
32 | Dacelonidae Halcyon smyrnensis White-breasted Kingfisher C HH
33 | Meropidae Merops orientalis Green Bee-eater R C S
Order - Piciformes
Megalaima
34 | Megalaimidae haemacephala Coppersmith Barbet R C HH
Dendrocopos Yellow-crowned
35 | Picidae mahrattensis Woodpecker LM UN S
Order — Passeriformes
36 | Hirundinidae Hirundo concolor Dusky Crag Martin R C HH
37 Hirundo smithii Wire-tailed swallow R C HH
38 | Lanidae Lanius schach Long tailed shrike R C HH
39 | Oriolidae Oriolus kundoo Indian Golden Oriole R C HH
40 | Dicruridae Dicrurus macrocercus Black Drongo R C HH
41 Dicrurus leucophaeus Ashy Drongo R C HH
42 | Sturnidae Acridotheres tristis Common Myna R C HH
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43 Acridotheres fuscus Jungle Myna R C DG
44 Sturnus pagodarum Brahminy Starling R C S
45 Sturnus contra Asian Pied Starling R C HH
46 Sturnus malabaricus Chestnut-tailed Starling WM UN HH
47 Sturnus roseus Rosy Starling WM UN Ag
48 | Corvidae Corvus splendens House Crow R C HH
49 Corvus macrorhynchos Large Billed Crow R C HH
50 | Irenidae Aegithinatiphia Common lora R C HH
51 | Pycnonotidae Pycnonotus cafer Red-vented Bulbul R C HH
52 | Muscicapidae Turdoides striata Jungle Babbler R C HH
53 Chrysomma sinense Yellow-eyed Babbler R C S
54 Saxicoloides fulicatus Indian Robin R C HH
55 Copsychus saularis Oriental Magpie Robin R C HH
56 Saxicola maurus Siberian Stonechat LM C
57 Saxicola caprata Pied Bushchat R C
58 | Motacillidae Anthus rufulus Paddyfield Pipit R C Cr
59 Motacilla cinerea Grey Wagtail R C SW
60 Motacilla alba White Wagtail WM UN SW
61 | Nectarinnidae Cinnyris asiaticus Purple Sunbird R C HH
62 Nectarinia zeylonica Purple-rumped Sunbird R C HH
63 | Dicaeidae Dicaeum erythrorynchos | Pale-billed Flowerpecker R C HH
64 | Passeridae Passer domesticus House Sparrow R C HH
65 Petronia xanthocollis Yellow-throated Sparrow R C S
66 | Ploceidae Ploceus philippinus Baya Weaver R C HH,S
67 | Estrildidae Lonchura punctulata Scaly-breasted Munia R C Cr
68 Amandava amandava Red Avadavat MM C Cr
69 Lonchura malacca Tricoloured Munia MM UN Cr
70 | Cisticolidae Prinia inornata Plain Prinia R C Cr
71 Prinia socialis Ashy Prinia R C Ag
72 Cisticola juncidis Zitting Cisticola R C HH
7 S:;izra Incertae Orthotomus sutorius Common Tailorbird R C HH
74 | Silvidae Sylvia communis Common Whitethroat WM UN Cr
75 | Rhipiduridae Rhipidura albicollis White-throated Fantail R C HH
Order — Columbiformes
76 | Columbidae Columba livia Blue-rock Pigeon R C HH
77 Streptopelia chinensis Spotted Dove R C S
78 Streptopelia senegalensis Laughing Dove R C HH
79 Streptopelia orientalis Oriental Turtle Dove R C S
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Order — Cuculiformes
Eudynamys

80 | Cuculidae scolopaceus Asian Koel R C HH
81 | Centripopidae Centropus sinensis Greater Coucal R C HH

Order - Falconiformes
82 | Accipitridae Milvusmigrans Black Kite R C HH
83 Haliasturindus Brahminy Kite R C Cr
84 Accipiter badius Shikra R C HH
85 Circusaeruginosus Western Marsh-Harrier WM C Cr
86 Pandion haliaetus Osprey WM UN Cr

HH - Human Habitat; DG — Dry Grassland; S — Scrubland; Cr — Creek; SW — Small Waterbody.
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Fig. 2: Pie-Diagram representing the status of avifauna
in Thakurli.
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Fig. 3: Diagrammatic representation of resident and
migratory birds of Thakurli.

Fig. 4: Brahminy Starling
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