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Editor
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Foreword

The Journal of our Society is entering upon the second year of its

career. It becomes then necessary to pause and review if our

environment has in any way improved or worsened. The answer is not

encouraging, and this is all because 'users' of our natural resources (to
which I referred in my earlier foreword) are busier than ever, exploiting

regardless of ecological costs. But this I suppose, cannot be avoided

until and unless a powerful movement builds up and every department of

activity has within it a sizeable proportion of people who understand
the value of conservation. Whether it is the management of bird

sanctuaries or balancing the uses of wetlands or revival of Vanarais

(Sacred Groves) or helping the Great Indian Bustard or the Blackbuck to
return to their favourite grounds or growing oranges in lieu of known
earlier crops-all these need not only be propaganda but a conscious
effort at all social strata to conserve and enhance what is clearly

necessary for everybody, viz. parks, riverside trees, pools of water and
above all natural environment as against grossly overbuilt concrete

jungles. Our Society would do well to organize a multi-pronged drive to

create a larger awareness of the vital need for preservingwhat nature has

gifted us with. We do not want to tum a California into an Ethiopia.
Once again, I have to acknowledge our gratitude to the Department of

Science and Technology and to the Department of Environment for their
most valuable aid and encouragement.

L. G. Rajwade
Chairman, Ecological Society
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Balancing the Uses ofWetlands

John Berry

Synopsis
The British Isles, and especially the Scottish Highlands, although

small in size when contrasted with continental areas, can provide
examples of errors and of successes of techniques for environmental
conservation in hydro-electric and other water-use developments. Some
U.K. experience in wetland conservation is of general application
throughout the world.
The history of water storage works is sketched briefly from some 3,000

years ago to the present time. Ruthless exploitation of water resources
for a single purpose, such as power generation, is now being succeeded
by multi-purpose planning. The environmental importance ofmaintain-
ing wetlands is increasingly appreciated. To replace lost wetlands, new
water areas can be made: antipodal examples are given from England
and from New Zealand.
The initiative of the Government ofGuyana is commended for holding

an international symposium on "Hydropower and the Environment". A
seminar, to which selected specialists in wetland ecology were invited, is
claimed to have 'lighted a candle' for wetlands throughout the world.

Introduction

In the Chairman's Foreword to the first number of the Journal of the
Ecological Society, Mr L. G. Rajwade drew attention to the realisation
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in recent years that "... Natural Resources like land, trees, water and
air..." are not, as previously regarded, "...in such plentiful supply as
not to need any particular care or attention with regard to the extent of
their use and exploitation." The global importance ofMr Rajwade's wise
counsel is not yet sufficiently appreciated. But, as he indicates, in some
countries so much environmental damage has been done that Govern-
ments are now giving attention to the advice ofvoluntary bodies such as
the Ecological Society, who have been warning of trouble and offering

It has been my personal concern to study, in particular, the ecological
consequences of use and misuse of water resources. Over many years I
have been involved in hydro-electric and other water storage projects,
and in efforts to ameliorate damage which some water schemes have
done to freshwater fisheries, agriculture, forestry, wildlife and scenery.

the help of expert advice. ~

The Setting
When the International Union forConservation ofNature and Natural

Resources met in New Delhi in November, 1969, forthe Union's General
Assembly and Technical Meeting, "The Ecological Effects of Water
Storage" was a main topic of study and report. Introducing a Paper on
Studies ofWater Storage in the British United Kingdom (Berry, J. 1970),
it was claimed that although it might seem trivial in the vast sub-
continent of India to consider studies ofwater-use in such a small island
country, yet ".. .the United Kingdom and particularly in this context,
the Highlands of Scotland, can be regarded as a research laboratory
where techniques can be studied and data obtained some ofwhich can
be of general application throughout the world. Thus adam only 70 feet
(21 metres) high in Scotland (seemed)... . to have parallels in its ecologi-
cal problems with those of the Idikki Dam... (then)... being con-
structed in Kerala, about 700 feet (210 metres) high. ..". Before the
I.U.C.N. November meeting in New Delhi, a team of four ecological
specialists, each man from a different continent, had been appointed to
carry out an inspection and to report to the I.U.C.N., for the Indian
Government, on the Periyar Wild Life Sanctuary in Kerala State. In
particular the team was charged to recommend the best multiple use of
the large reservoir, Lake Periyar, which had been created by adam on the
Periyar River built in 1895. in the Periyar survey it was of relevance to
consider experimental use of Scottish hydro-electric reservoirs forwild-
life conservation, fisheries, tourism, flood-control and other purposes
additional to the generation of electricity (Berry, J & others 1971).
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Hydro-Electric Development in Scotland

Although it is about a century since the first hydro-electric scheme in

Britain was built in the Scottish Highlands, the country was slow to

make further use of this great self-renewing and non-polluting source of

power. Some early schemes had made maximum use of the water with

ruthless disregard of other interests. Opposition to all hydro develop-

ments increased. The strongest opposition arose from fears that irrepara-

ble harm would be done to stocks of salmon and trout in lakes and rivers

liable to be affected and that beautiful scenery would be irrevocably

marred. Apart from aesthetic aspects, this opposition was based upon

economic grounds; the netting of salmon and sea-trout was an industry

of growing value, and angling, scenery and wildlife are major attractions

for tourism which is of financial importance in many rural areas. Such

was the strength of the opposition that it seemed impossible for any

hydro-power promotion in the Scottish Highlands to receive the neces-

sary Parliamentary approval. At last, in 1943, an Act was passed in the

United Kingdom Parliament creating a public utility organisation for

the generation and distribution ofelectricity throughout north and west

Scotland and the islands where waterpower could be the main source of

supply. The unique importance of this Hydro-Electric Development Act

was that, perhaps for the first time in any country, the Act placed on the

new Board a statutory duty not only to produce electricity, but to

safeguard so far as practicably possible, stocks of fish and scenic amenity

in all areas affected by its works. StatutoryAdvisory Committees were set

up for Fisheries and forAmenity, and the Board also appointed specialist
_ advisers and consultants of its own. The recruitment to the Board's

senior headquarters staff of a biologist-environmental conservation spe-

cialist, from the outset of the Board's work in 1944, appears to have been

a precedent for environmental study and research at the earliest plan-

ning stages of such industrial developments. That the same specialist
who was appointed to the Board's staff in 1944 should still be retained as

the Board's adviser in 1988 is also remarkable.

Water Diversions and Impoundments

To study the effects of water diversions and impoundments and

changes caused thereby in the natural flows of rivers, one must go backa

long way in time. Dams to collect and retain water are among the oldest

engineering structures known, dating back for almost 5,000 years. The

oldest dam still in use may be one on the River Orontes in Syria; it is
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more than 3,000 years old. And some dams built by the Romans are still
functional (Ames, P.L. 1978). Inspite of diversions of rivers and storage
of water having been practised for such a very long time, it seems that
until less than two centuries ago little serious thought was given to
unintended and sometimes serious consequences. In particular, stocks
of migratory fish could be extinguished.

In Northwest Europe weirs and dams to divert water for industrial use
obstructed the movements of fish to such an extent that in some streams
stocks of salmon, sturgeon and other species which must ascend rivers
to breed, were threatened with extinction. In 1830, a mill-owner in
Scotland devised a "salmon stair' or "fish-ladder'. It consisted of a series
of small pools with only a short rise between each, so that salmon and
trout could surmount the weir by swimming from pool to pool requiring
only a small flow ofwater to be lost to the mill for power (Berry, J. 1943).
Thus a major conservation problem of water-use had been tackled and
solved perhaps for the first time. Now, migratory fish can be enabled to
pass even very high dams by "fish-ladders", "fish lifts", "fish locks" and
other devices. This applies to such diverse species as Salmon on the

Australia and Mahseer in India.
At 'Expo 71', the international exposition in Budapest, Hungary, the

British Pavilion (the Director of which chanced to be the Scottish
Hydro-Board's environmental conservation adviser) exhibited aworking
model of a type of 'fish lock' designed in Scotland and extensively
installed at hydro-barrages. Operating on the same principle as a ship
lock, this device can take fish over a dam of almost any height without
any effort on the part of the fish and requires little loss ofwater from the
power supply. At one high dam in the Scottish Highlands where the
reservoir level fluctuations could be more than 21 metres, four such fish
locks were installed, each catering for a different range of water levels.
The model fish lock in the Budapest exhibition was intended to draw

attention to the message of the British Pavilion that conservation of the
environment and of natural flora and fauna in the planning of industrial
developments was now official policy in the United Kingdom; themodel
fish lock illustrated one of the practical efforts being made in Britain to
combine conservation with development of natural resources ina small,

Atlantic coasts of Europe, Sturgeon from the Black Sea, Mullet in

i highly populated industrialised country (Expo 1971). The "Conserva-
tion Message" was well received and was publicised in several countries.
A Czechoslovakian Documentary Film Unit made a complete T.V. film of
the British Pavilion's Conservation Section, including two complete



BALANCING THE USES OF WETLANDS 11

cycles of the model fish lock in operation. "The model fish-lock was

considered of special note because it provided an impressive demonstra-

tion of practical conservation of a wildlife resource of great economic

and recreational value-the Scottish salmon fishery-with development

of an industrial resource-water power" (Expo 1971).

Loss and Replacement ofWetlands

During recent decades, concern has been increasing in many coun-

tries at the loss ofwetlands. The term "wetlands" includes some inshore

coastal waters and all inland water areas,-lakes, rivers, bogs and

marshes. At an I.U.C.N. meeting at the Hague, Netherlands, in 1951,

attention was drawn to the loss of natural wetlands from 'over-zealous

drainage projects', pollution and other causes. In compensation, it was

suggested that the environmental value of many water areas, whether

natural, or 'man-made lakes', might be greatly increased by ecological

management.
The use of natural waters for primary purposes, for irrigation and for

power, has been altering their extent and character for many centuries;
but during the present century and with accelerating impetus at the

present time, two unrelated factors have been changing the distribution
and constitution ofwetlands, particularly in the industrialised nations.

These factors are first, the extraction of sand, clay and gravel for the

building trade, and secondly surface excavation of coal and otherminer-

als. Both of these developments may result in massive water pollution
and in other less obvious impacts, such as alteration of springs, percolat-
ing water, water tables and drainage (Berry, J. 1979). Sand and gravel
extraction often takes place from, or near to, a river. Large quantities of

water may be required for washing and grading the extracted material

and returned to a river densely turbid. The extraction of gravel from a

river may be of more than local importance where such gravels are the

essential and perhaps restricted spawning grounds of fish, notably of
such migratory species as the salmonids. Changes in flow velocities, in

scour, in turbidity and in other physical conditions may affect fish

directly, but sometimes more importantly indirectly through reduction
of flora and invertebrate fauna on which the vertebrates may depend.
Some critical effects may not be easy to detect, for example, clay in

suspension may pollute water almost invisibly; the colloidal suspension
can become lethal to young fish with a change in the alkaline-acid

balance,-the 'pH' (Berry, J. 1934).
In urban zones, especially near large cities, the pits left after mineral
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extractions are likely to be used for dumping rubbish and sometimes
toxic waste. Poisoning of ground water seeping to rivers and lakes can
result, sometimes with disastrous limnological consequences. On the
other hand, extraction pits can be used to create new wetlands of great
scientific and recreational value. Two antipodal examples can be quoted
to illustrate such use. Both have been dependent essentially upon
ecological study, planning and management.

A Gravel Pit Reserve in England
The first example is the Sevenoaks Gravel Pit Reserve in Kent,

England. Extensive extraction of gravel for industrial building left large
pits which were flooded. Use of the pits for wild life, instead of filling
them in as a dump for disposal of urban and industrial rubbish, was
negotiated with the Sand and Ballast Company who owned the site. The
Company generously cooperated with the conservationists, using their
earth-moving machines to make islands and in other ways to make the
site more suitable as a reserve. A wonderful new man-made wetland area
has been formed. Some indigenous water and marsh flora was planted,
but a rich and remarkable colonisation by plant and animal species took
place naturally when the habitat had been made attractive for them.
More than thirty species of mammals have been recorded in or near the
area now declared a Nature Reserve; it has an interesting population of
fish, but outstandingly it has become a bird resort, both formigrants on
passage and for species breeding and for otherswintering. Perhaps most

noteworthy is the reestablishment there in Kent County ofbreeding and
wintering Greylag Geese (Anser anser), previously long extinct as resi-
dents in the southeast of England. Scientifically, the Gravel Pit Reserve
is valuable for the opportunities it provides for study and research in
environmental conservation (Harrison, J. G. 1974). But the particular
significance of the Sevenoaks Reserve is its location in the populous
conurbation of south London. People who profess no interest in birds,
nor in Nature, may be entranced to watch Common Kingfishers (Alcedo
atthis), Shoveller (Anas clypeata) and other handsome water birds amid
the beauty of flowers and water plants which have replaced the desert of
the former gravel pits. To have such an oasis of nature in such a place is

cogent propaganda forwildlife conservation. Common Kingfishers, Sho-
vellers and several of the other kinds of birds to be seen at Sevenoaks can.
be watched also in another urban wildlife oasis far distant from sou-
theast England. It is the remarkable Mula-Mutha Sanctuary within the

City of Pune, Maharashtra. The foreword to the 'Bird-Watchers Guide to
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the Mula-Mutha Sanctuary' admirably sums up the way such places

make their popular appeal : "The appreciation of the beautiful and the

novel is a characteristic latent in the human species. There is none in

whom the seed of this faculty is entirely wanting".

An Artificial Wetland in New Zealand

An example of an impressively successful man-made wetland can be

seen on the opposite side of the earth, in the South Island of New

Zealand. In the great Otago power development of the Waitaki River

system, the Benmore Dam, 110 metres high, flooded some 80 sq. km. of

land. Downstream from the Benmore Dam is another great reservoir

created by the Aviemore Dam, 56 metres high, and downstream is yet

another big reservoir. The chain of man-made lakes has provided a

wonderful extent of water for human aquatic recreation and vistas of

scenic beauty, but the lakes, Lake Aviemore in particular, inundated an

extent ofmarshes and swamps previously of scientific importance as the

breeding grounds of many water birds. Among these was an isolated

local population of the Pukeko (Porphyrio melanotus), a large purple
Gallinule with singular nesting requirements. Before the Aviemore

reservoir was filled, sections of the natural marsh, with clumps ofa giant
rush in which the Pukekos habitually nested, were removed with big

earth-transporters to recreate similar marsh conditions in gravel pits
some miles away. Pukekos were caught by night and transported in the

dark, with their nests and eggs, to the artificially-made duplicate habi-

tat. Some other species were transferred in a similar manner, and as the

reservoir slowly filled, stilts, dotterels, herons, ducks, gulls, and other

birds of inundated Aviemore marshes, transferred themselves. Revisiting
theWaitaki valley five years later, one found that the man-made habitat

had completely replaced the former Aviemore marshes. All the species
which had characterised the original marshes and lagoons were now so

well established in the transformed gravel pits area that one might think
it had always been their natural habitat.
The Waitaki-Aviemore wetland transplantations demonstrated the

engineering practicability of replacing completely an ecologically
important wetland on a very large scale. Of course, the cost was consider-

able, but it was a comparatively small part of the great over-all cost of the

Waitaki power development. Such replacements of important wetlands

can be made a condition ofapproval for industrial development. Special-
ists in environmental ecology with the necessary expertise and expe-
rience for such translocations, are still few in number; however, keen
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young ecologists are now getting trained for this work. They should be
given every encouragement.

Changing Water Levels of Natural Lakes
When large natural lakes are used forwater storagewithout changing

by more than some 5% their former water levels, or the periodicities of
their level fluctuations, there is unlikely to be significant change in the
wetland ecology. But when natural lakes are artificially deepened by a
barrage, with prolonged inundation of adjacent ground, marshes or
shallows, grave loss of indigenous flora and invertebrate fauna may
result. And drawing down the surface level of a natural lake for longer
than natural periods, or at unnatural seasons, may cause ecological
destruction of the littoral, except where a former water-table can be
maintained artificially. This has been achieved successfully by cutting
off from the main lake some bays or inlets and ponding them with small
dams; by this means the water level at that location remains in a natural
condition and does not drop when the water level in the main lake-
reservoir is drawn down. It has proved better to maintain some scarce
sensitive species by safeguarding a restricted natural habitat in this way,
than by attempting translocation. The fact that a sedentary species is
rare, or locally restricted in distribution, implies that it is ecologically
unadaptable, and must have precisely the right conditions of habitat to
which it has become adapted over thousands of years.

Grave environmental harm has been caused by failure to appreciate
that the effects of artificial changes in long-established lake levels may
extend far from the lake margins. This is notably so when land adjacent
to the lake is rather flat and with pervious soils. Such soils may become
waterlogged, or desiccated at a critical season, or leached of nutrients.
Many other effects of changing water levels artificially have to be
considered : Will the thermocline be altered?Will flooded vegetation rot
and pollute water discharged from a dam? orwill the dischargedwater be
so devoid of oxygen that fish below the dam will suffocate? Should
aero-hydraulic guns be used to counteract stratification? Should rotary
dispersers be employed to aerate discharged water and to reduce hydro-
gen sulphide if the discharged water is to be drawn from bottom layers of
a deep reservoir? Such considerations may be of critical importance for
wetlands dependent upon reservoir water. It is not only the actural
reservoirs and associated wetlands which need careful and skilled plan-
ning. Whether reservoirs are to be made by altering natural lakes, or by
the creation of entirely new water bodies, ecological study and the

it
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planning ofcomprehensive environmentalmanagement from the start is
necessary ifadvantage is to be taken oftheirpotential biological value
as prodcutive wetlands.
Hitherto, the wetland importance of large new reservoirs has received

Jess attention than this aspect deserves. A commendable exception is the
Snowy Mountains Scheme in Australia. Created to retain, for electric
power and for irrigation, snow-melt water in a catchment area of more
than 5,000 sq.km., the reservoir-lakes have been planned and managed
to provide wetlands of great beauty and with rich wild life in a zone
which previously lacked any such amenities. Another example of excep-
tionally good environmental conservation in a major water impound-
ment development is to be found in the Koyna Catchment Area, in
Maharashtra, India, an area of some 890 sq.km. In that development it
was essential to clothe very steep barren slopes of the valley in which the
great Koyna Lake reservoir was made, to restrict erosion and siltation of
the reservoir. The manner in which the afforestation and concomitant
wildlife protection has been achieved is indeed noteworthy.

Acceptance of Comprehensive Water-use Planning
t

Comprehensive environmental planning of large water-use projects is
becoming a more widely accepted practice; much credit for this should
be given to Guyana. In 1976, the Government of Guyana decided to
embark on a very large hydro-development of their Upper Mazaruni
River. A dam 43 metres high and 435 metres longwould flood a vast area
of rainforest. "To provide up-to-date information on environmental
aspects of hydropowerwith special reference to agricultural, archaeolog-
ical, ethnographic, fishery, forestry, health and recreational aspects. . ."
(to quote H.D. Hoyte, Now President of Guyana then Minister of Eco-
nomic Development & Cooperatives), and to plan the creation of a
unique equatorial wetland of great size and habitat diversity, the
Government ofGuyana, through their Science Research Council, called
an International Seminar on "Hydropower and the Environment".
Countries and international agencies which had practical experience of
the conservation problems of large water storage schemes were invited
to send a leading specialist on some aspect, apart from engineering and
construction. The Guyana Seminar was "...the first-ever such to be
held", and as Prime Minister Forbes Bumham "...remarked in his
address when he formally declared the Seminar open, it might well be
that the major historical significance of the Seminar was that it made it
possiblefor...Guyana to 'light a candle in the path of other developing
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countries who seek to develop their resources and to advance into the
technological age of the last quarter of the 20th century' ". (Guyana
1978).
The 1.U.C.N.'s International Commission on Ecology, from its crea-

tion in 1954, pressed the clamant need for maintaining aquatic habitats
and for comprehensive assessment, at the planning stage, of large
water-use projects to that end. But it may be claimed that it was the
Guyana Seminarwhich did indeed "light a candle" forwetland conserva-
tion in a way which was unique and unprecedented.

In Guyana, a small team of participants in the Seminar was selected
from those deemed to have had exceptional experience and to have
specialist expertise in some aspect of wetland planning and operation.
The team was taken in an airplane to the remote hinterland above the
great escarpment where the area to be flooded was surveyed, with jungle
landings by helicopter. This was a daunting exercise, but it provided for
us, as ecologists, an exceptional opportunity to discuss with engineers
and surveyors, in a largely unexplored terrain, the practicability of
creating there a unique wetland and wild life reserve, and how to
minimise risks of health hazards such as schistosomiasis and vectors for
other tropical diseases.
It is to be hoped that in most countries the importance is now

appreciated ofmaintaining or creating wetlands, with realisation of their
potential benefits, but also possible dangers, for human population
ecology, hence the need for specialist guidance in wetland planning and
operation. Yet in many countries, whether already industrialised or
developing, politicians and administrators may be helped by reminders
and encouragement from men and women versed in ecological science.

Dr. John Berry
Tayfield, Newport-on-Tay
Fife, Scotland, U.K.
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Return of the Great Indian Bustard in Maharashtra

Asad R. Rahmani & RanjitManakadan

The Setting
Solapur and Ahmednagar districts of Maharashtra are semi-arid and

drought-prone, with average annual precipitation of 724 mm in
Solapur and 550 mm in Ahmednagar district. The rainfall moreover is
erratic and poorly distributed with wide fluctuations from year to year. In
Ahmednagar the number of rainy days is only about 35-40 in a year
(Mahabale and Chaudhari 1987). The maximum temperature varies
from 25.2°C in winter to 42.5°C in summer.
The terrain is gently undulating, a characteristic of the Deccan

plateau, with isolated hillocks 450 to 500 meters high above sea level.
The soil is derived from basic igneous rock, namely basalt, commonly
known as the Deccan trap. The soil colour varies from reddish brown to
dark grey and the soil pH varies between 7.5 to 8.5 making it somewhat

known as Black Cotton or Regar.
The vegetation in these regions is classified as Southern Tropical

Thorn Forest (Champion & Seth 1968). But the natural vegetation has
more or less disappeared and in the non-cropped areas only scrub and
grass are seen. Open grasslands occur in areas of poor soil (Mahabale &
Chaudhari 1987).

alkaline. It is poor in organic matter (Patil et al 1981) and is generally

The Rediscovery
It is this region that has now become the home of the Great Indian
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Bustard (Ardeotis nigriceps (Vigors) ) in Maharashtra. It was not that the
GIB was unknown in the drier parts ofMaharashtra. In the former days it
was in fact quite common. A certain Lover ofAll Sports wrote in the now
defunct Oriental Sporting Magazine that he had shot 961 bustards
between 1809 and 1829 in the neigbourhood of Ahmednagar. The GIB
however, declined rapidly in later years and it was only in the early
seventies when the late Dharmakumarsinhji carried out surveys to
locate it, that it was rediscovered in very small numbers in these tracts.
Dharmakumarsinhji recommended reservation of certain areas of this
region as sanctuary for the GIB. But it was only in 1979 that the
Government of Maharashtra declared an area of 7818.47 sq. km as the
sanctuary for the GIB under section 18 of the Wildlife (Protection) Act
1972. The sanctuary area then included 3 talukas (Newasa, Srigonda &
Karjat) ofAhmednagar district and 3 talukas (Mohol, Karmala & Madha)
of Solapur district (Rego 1980). Later in 1985 on the recommendations
of Bombay Natural History Society, Nanaj area of north Solapur was
included in the sanctuary increasing the total sanctuary area to 8496 Sq.
km.

Between 1981 and 1984 we studied the GIB in the Nanaj area. A few
monitoring visits were also made to Nanay in 1985, 1986 and 1988

The Study
When we began the study in 1981 we found that the whole sanctuary

area was heavily populated with 101.29 human beings per sq.km. The
cattle population at 100.12 cattle per sq.km. was also quite high (Rego
1980). In addition to cattle, sheep and goats also constituted the
livestock of the area, especially in villages, where more than 75% of the
population lived Wheat, maize, sorghum, sunflower, groundnut and
Bengal gram formed the major crops of the area. Most of the land was
under dry farming, except some tracts in Newasa where canal irrigation
was available. Over 90% of the land of the sanctuary was under human
habitation and agriculture. Consequently the natural vegetation of the
sanctuary was under tremendous pressure.

In 1975 the World Bank-financed Drought Prone Areas Programme
(DPAP) had been initiated in Solapur district (Gabale 1980). It was
essentially an area development programme aimed at integrating devel-
opment efforts to fight the drought. It sought to develop land, water,
vegetation, livestock and manpower with the hope that the ecological
balance would thereby be restored.
Under the DPAP scheme the state Forest Department began establish-
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ing pastures and woodlots in Solapur and Ahmednagar districts. It was

in one of these DPAP plots at Nanaj that the GIB was first sighted in

1978 (Gabale 1980). In 1980 Rego listed 8 DPAP plots in Ahmednagar

where the Bustard was sighted. Since then bustards have been seen in7

more plots such as Boramani, Koregaon, Gangiawadi, Dahiwadi and Kati

in Solapur district and Arangaon and Chapedgaon in Ahmednagar dis-

trict (see map 1) (Ali & Rahmani 1982-84).
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The Bustard at Nanajts

The bustards at Nanaj are mainly seen during the rains when. they

come to breed in the grassland plots. As soon as the rains start in June,

the birds are seen in Nanaj and other DPAP plots like Karmala, Miraj-

gaon, Chapedgaon, etc. The cock bustards generally arrive before the

hens, and within a few days, adult cocks start displaying in the tradi-

tional display spots. Hens arrive in small droves and adult hens soon

separate for nesting. Eggs are mostly found between August to October

and the mothers leave the area when the chicks have fledged by late

November or early December. Sometimes late nesters are seen till the

end of December. An occasional bird may be seen in January and

February. Such sightings are generally during cloudy or drizzling peri-

ods (Rahmani & Manakadan 1986). Arrival of bustards, courtship dis-

play, nesting and departure from the grassland plots, all depend upon

the rainfall pattern and local weather conditions. According to Ekbote

(pers. comm.) since 1986-87, one or two birds are seen throughout the

year in Nanaj and Gangiawadi plots.
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The Number of Bustards1e

When we began the study at Nanaj a maximum of 8 to 10 GIBs were

seen in 1981. In 1983 on a rainy day we counted 20-22 bustards in the

area. In 1985 the Forest Department personnel counted 24 bustards in

the same area and in their census of 1987-88, in the part of the sanctuary

that falls in the Solapur district 70 bustards were counted..

This increase in population must be due to success in breeding as well

as temporary immigration from nearby areas. As individual birds were

not marked, we do not know whether the same birds were seen in

different plots or they were different populations. Though it is difficult

to count the number of bustards in the entire sanctuary, it appears that

70 to 100 bustards colonise different parts of the sanctuary. The birds

have reacted positively to protection that the creation of the sanctuary

has provided to them and their habitat.
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The Other Fauna of the Sanctuary
It is not only the GIB but also Blackbuck (Antilope cervicapra),Chinkara (Gazella bennett) and Wolf (Canis lupus) have reacted Dosi-tively to the protection that the sanctuary provides.
Habitat protection introduced under the DPAP programme has benef-itted the blackbuck which is now found in all the majorDPAP plots suchas Nanaj, Vadala, Karmala, Gangiawadi, Deulgaon, Chapedgaon, Miraj-gaon, Kamuni and Boramani. Its population has been increasing and theanimal is occupying new areas. For example, on 24 October 1984, 17kms. from Solapur on the Solapur-Pune highway, we saw7 blackbuck. Itis now seen in all the 11 talukas of Solapur district. The highestblackbuck population (nearly 1600 heads) is seen in north Solapurtaluka. In the sanctuary the total blackbuck population is estimatedbetween 2000 to 3000.

Table 1 Blackbuck population in important DPAP plots
Year Source

(in ha,) seen

Name of the plot Area Numbers

1. Nanaj-Vadala area c. 5000 * 600-800 1988 Pers. observation

(Kasegaon)
+

3. Karmala 10 60-70 1984 Pers. observation

5. Rehekuri 217

*
including grazing lands and crop fields.
The chinkara (Gazella bennetti) ismainly seen in the Ahmednagar partof the Bustard Sanctuary. During our four year study period we did notsee any chinkara at Nanaj. However, a pair was seen in 1981 at Karmalaand seven individuals in 1984. Chinkara is also reported to be present inthe following DPAP plots: Thergaon, Koregaon, Teju-Belvundi andMirajgaon. Scattered populations are found in other parts of the sanctu-ary. No systematic census has been done.

Table 2 Chinkara population in the DPAP plots
Name of the plot Area Numbers Year Source

(in ha.) seen
1. Karmala 100 7 1984 Pers. observation

3. Thergaon 25 1981-82 Forest Department
5. Taju-Belvundi 310 10 1981-82 Forest Department
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The wolf (Canis lupus) also appears to have increased in the sanctuary

though no comparative population data are available. It is now quite

frequently seen in Nanaj area, Gangiawadi, Dahiwadi and Rehekuri. On

11 July 1988, we saw 6 wolves in the Gangiawadi plot. According to the

watchman, 11 wolves were seen in the noon and they had killed a goat. A

ra),
OSi-

lef.
den with two cubs was located in this plot in February 1988. During our

surveys in Solapur, Ahmednagar and other districts, wherever we went,
+'aj-

he e got reports of wolf Locally it is known as 'Landga

Conservation Problems17

Theoretically the Bustard Sanctuary of Maharashtra is the largest

sanctuary in India! However, more than 90% of the land is under human

occupation, with numerous villages, towns and crop fields. Only about

400 sq. kms. of the sanctuary area is under Forest Department, not as.a

compact block but in various fragmented plots.
During the last eight years, except for the excellent protection to the

bustard and other wildlife at Nanaj, Karmala, Rehekuri, Kamuni, etc.,
not much work has been done to manage the huge Bustard Sanctuary.
The Sanctuary falls under two districts which creates administrative

problems. Till now, even the crop protection guns, which can be used for

poaching have not been withdrawn from the sanctuary area. There is no

control on grazing (nor is it possible), except in the Forest Department

plots. These plots are scattered and the staff has not been given proper

vehicles to go regularly. There is no long-term planning of habitat

protection in the sanctuary area, except in a place like Nanaj which has

come to lime light. Lesser known bustard areas like Gangiawadi, Dahi-

wadi, Mirajgaon, Kamuni, Chapedgaon, etc., also need administrative

attention because they are as important as Nanaj. With the increase and

expansion of the bustard population, the above-mentioned areas will

have to play an increasing role in bustard conservation. For instance,

Gangiawadi, earlier known as Kasegaon, and consisting of200 hectares,

has since 1987 been occupied by one territorial cock and a few hens.
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Socio-economic Consequences of the Sanctuary

Canal: During the last eight years, practically no major developmental

activity has been stopped in the Bustard Sanctuary area. For example,
there is a plan to construct a feeder canal to Hipparga tank nearSolapur
town. This canal will flow from Mohol to Karamba. Fortunately, this

feeder canal will not affect the main bustard area near Nanaj village.

Grazing : Except for the plots of the Forest Department (F.D.), grazing
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has not been stopped anywhere else. Out of the 15,00,000 hectares
constituting Solapur district, only 24,000 hectares which are under F.D.
are closed to grazing (Ekbote, pers. comm.) Similarly, in the area
constituting the Bustard Sanctuary, not more than 5% is closed for
grazing; thus graziers are not much affected.
Grass-cutting : As grass-cutting from the F.D. plots was in conflict with
bustard conservation, it has been banned in all the four talukas of
Solapur which come under the Bustard Sanctuary. The breeding seasonof the bustard in Maharashtra starts with the onset ofmonsoon inJune,and the peak display and egg-laying period is between July and
September-October In early days grass was auctioned in August, and by
September the area was handed over to the bidder. Grass was cut by theend of September or early October. Thus the whole grass cutting season
coincided with the peak breeding season of the bustard. This conflict of
interest can be resolved by (i) having large plots and auctioning only onethird or half of the grassland for grass-cutting, (ii) by delaying grass-
cutting till November so that the peak bustard breeding season is over,and (111) by close supervision ofthe grass-cutting operations to avoid anydisturbance to the bustard. It must be added here, that cutting of grassfor commercial purposes should never be allowed in important plots like
Nanaj, Vadala, Gangiawadi, Kamuni, Mirajgaon, etc, which are regularlyused by the bustard If necessary, grass-cutting should be allowed onlyfrom the subsidiary plots, with due consideration to the three sugges-tions mentioned earlier
Crop damage: Since the Bustard Sanctuary was declared in 1979, the
population of blackbuck has increased. For example, in 1982-83, we
estimated a population of 250 to 300 blackbuck in Nanaj-Vadala areasbut in 1987-88, upto 600 were estimated (the F.D. estimate is higher).
Similarly, in 1984, we counted 80-100 blackbuck in Gangiawadi (Kase-
gaon) plot of 200 hectares. In a visit on 11 July 1988, we saw nearly 180heads. There might be between 2000 to 3000 blackbucks in the sanctu-
ary i.e. one animal per three square kilometre- certainly not avery high
density. However, as the blackbucks are locally concentrated, the prob-lem of crop damage assumes importance in certain areas like Nanawhere atleast half of the blackbuck population of the Bustard Sanctuaryis found
According to the preliminary data gathered by us from various sources

(including agricultunists), crop damage by blackbuck is selective with
sorghum, millet, Bengal gram, groundnut and young wheat being the
preferred species. Around F.D. plots at Nanaj, the damage is so much
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that many agriculturists have shifted to non-palatable crops like sun-
flower and safflower. Economic returns from these crops are as much as

from sorghum or millet but after selling the product, farmers have to buy
sorghum-millet for their own consumption. Moreover, from sunflower-

safflower, crop residual is not available for domestic animals. A plus
point of sunflower-safflower is that they are drought-resistent and thus

give the same yield every year, unlike sorghum-millet-wheat which need

more water and their yield fluctuates yearly depending upon the vagaries
of the monsoon.
To minimize crop damage by blackbuck and consequent resentment

among villagers, there are four options : (1) The F.D. should grow crops
preferred by the blackbuck to restrict the animals within the plots. This
option is highly dubious because, firstly, the F.D. does not have enough
land to grow crops, and secondly, the free ranging wild blackbucks
cannot be prevented to go out of a small plot (unless it is effectively
fenced). (2) To grow unpalatable crops around the F.D. plots. As said

earlier, many farmers have already shifted to grow sunflower/ safflower
around Nanaj. This may not be the best step as far as the bustard
conservation is concerned because bustards eat crops like sorghum,
millets, groundnut, Bengal gram and wheat so the birdwill be affected if
such crops are not present in the area. Alternative crops like sunflower-
/safflower are not eaten by the bustard so they will lose important food
items if the traditional crop pattern is changed. (3) Compensation to
farmers for crop damage. This option has many administrative difficul-
ties like correct assessment of the crop damage, delays in giving compen-
sation, and chances of money not reaching the correct person.
(4) Translocation: This appears to be the most obvious choice and
much-liked by the farmers. However, before this is undertaken on a large
scale, the F.D. has to improvise the technique of catching blackbuck
(without injury and shock), and secondly they have to find areas where

captured animals can be released without being poached subsequently.
Crop damage by blackbuck is a growing concern, not only at Nanaj

but in other parts of India. It should be studied in more detail before any
long-term action is taken.
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Habitat Management

Instead of having an unmanageable area as a sanctuary, it is better to
have 100-300 ha protected grasslands dotted all over the important
bustard areas in Maharashtra. On the basis of habitat requirements, the

wandering habit and wide distribution of the bustards, as well as the
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cattle and human population, it is now not possible to have large
(100-300 sq.km.) undisturbed grassland sanctuaries where a few
hundred bustards can live. We simply do not have that much land to
'block' from rational/traditional human use. Most of the bustard areas
are already occupied by man and it will be impossible to evict the local
people. Bustard and man have to co-exist. Habitat-preference studies of
the bustard indicate that with proper protection during the breeding
season, the bustard can survive in marginally cultivated areas. Moreover,
limited or traditional cultivation is even beneficial to the bustard by
providing food during certain months.
Taking into consideration the above factors, we recommend that a

typical bustard sanctuary should have two equally important compo-
nents : (1) a large buffer zone of a few hundred sq.km. where traditional
agriculture and grazing should be allowed, and (2) small core areas of
100-300 hectares, totally protected from all human interference during
the breeding season of the bustard. These core areas should be inten-
sively managed to keep them suitable for the bustard.
The bustard sanctuary ofMaharashtra has both these components i.e.

a large buffer zone of 8496 sq.km. and small core areas in the form of
forest (DPAP) plots. The sanctuary however, has not been developed
properly and there are no long-term plans to protect the grassland plots,
which were earlier developed under the DPAP or other schemes like
Employment Guarantee Scheme (EGS) and District Rural Development
Agency (DRDA). Only the Nanaj area has been looked after well, and
recently the F.D. has even given a proposal to double the size of the
Nanaj bustard area (see Map). The numberand size of the grassland plots
are too small and need improvement.
We suggest the followingmeasures for the conservation of bustardsSs i in

the sanctuary and in the whole of Maharashtra :

1. The DPAP grassland plots of 50 ha. & more should be taken over by
the Wildlife Wing of the Forest Department. Additional grassland plots
of more than 100 ha. should be developed as core areas.
2. Livestock grazing and unnecessary movement of people should not
be allowed inside these plots.
3. Special protection should be accorded to the plots during the
breeding season 1.e. June-November.
4. All plots should be encircled by trench-cum-mound fencing.
5. The plots should be maintained as grasslands and tree-planting
should be avoided.
6. The plots should preferably form a catchment area for the percola-
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tion tank. This fact will give additional incentive to protect the vegeta-
tion of the plot. Presence of a percolation tank will provide water
facilities to the fauna.
7. Each plot should have a watchman, preferably from the local area.
8. A daily record of the sighting of bustards in each plot should be
maintained. An annual census should be undertaken to know the trend
of the bustard population. An annual assessment of each plot should be
made and necessary conservation and administrative changes should be
carried out.
9. Tourist activity should be strictly controlled during the breeding
season.
10. Proper staff, headed by a Conservator of Forest, should be
appointed in the sanctuary.
11. Fresh assessment of the boundary of the sanctuary should be
undertaken. Heavily populated areas should be excluded and some
excellent bustard areas in Beed, Aurangabad and Osmanabad should be
included.
12. Research staff should be appointed and bustard movement should
be studied by colour-banding and radio-telemetry.

A. R. Rahmani & R. Manakadan
Bombay Natura] History Society,
Hombill House,
S. Bhagat Singh Rd.
Bombay-23.
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Management of Bird Sanctuaries

Prakash Gole

The Need for Management
Of late a spate of demands for creation of bird sanctuaries in India has

surfaced from groups and associations of bird-watchers. In Maharashtra
the movement gathered momentum after the inauguration of Mula-
Mutha Bird Reserve by Dr. Salim Ali in 1977. The All-Maharashtra
Bird-watchers' Meet which is an annual event, has recommended crea-
tion of bird sanctuaries at Mayani, about 70 kms. north of Sangli, at
Jayakwadi, about 50 kms. south of Aurangabad and at Nandur-
Madhmeshwar 60 kms east of Nasik. These three proposals have been
accepted in principle by the government and areas around all these three
wetlands (irrigation reservoirs and their environs) have been declared as
protected areas.
Once the decision to 'develop' a particular area as a Sanctuary is

taken, the Forest Department goes aheadwith planting trees in the area.
For example, the foreshore area of the Mayani reservoir, the area
between the road and the lake, was planted up by the Department with
such trees asMango, Sissoo, Erythrina, Bombax, Eucalyptus, Leucaena
etc. Another activity on which the Department starts work immediately
is to allocate space for building tourist accommodation of various sorts
and begin construction as soon as funds become available.
Such activities may or may not adversely affect wild birds that are

found at a particular place. On the whole, however, the composition of
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bird species found at such places, undergoes a change as a result ofsuch
actions. For example, in 1977 in the presence of Dr. Salim Ali, a stretch
of about 2 kms on the banks of theMula-Mutha in Yerawada, a suburb of
Pune, was declared a protected area by the Forest Department ofMaha-
rashtra. Shallow water habitats used by anumber ofmigratory birds such
as Blackwinged Stilts, other waders and Garganeys together with resi-
dent birds, were thus protected. On the north bank of the river a stony
upland with grass and thorn scrub attracted hordes of Yellow Wagtails
that rose as Dr. Salim Ali followed by a throng of bird-watchers, arrived
on the north bank. However, in subsequent years there was a marked
decline in the number of Yellow Wagtails as the Department planted a

variety of trees on this plateau. A few wagtails now, use fringes of this
plateau, while the deciduous forest that occupies most of the flat land
attracts arboreal birds such as Koel, Golden Oriole, Coppersmith, Flo-
werpeckers, and even Green Pigeons that were not found in this 'reserve'
before.
Thus by bringing about a change in the habitat structure at a particu-

lar place, the composition of bird-species was also changed. This is

neither 'conscious management' nor does it have any scientific basis.
But it may not be proper to blame the Department alone for lack of
scientific considerations. Many times, voluntary organisations who put
up proposals for creation of bird sanctuaries are also tantalizingly vague
in their objectives. In most such proposals there is no mention of target
species that the proposers want to protect. Instead the proposers usually
desire protection to a particular place with all the species that use the

gamut of habitats existing at that place. Such place may be awetland or
woodland or a combination of the two. No conscious management,
except maintenance of the status quo, may by desired also. However, the
maintenance of the status quo does involve management as the balance
of existing habitats is likely to change by the very act of declaration of
the reserve and also by extraneous forces beyond the control of the
manager.

To take the example of theMula-Mutha bird reserve again the level of
water is crucial to the maintenance of shallow-water habitats used by
numerous waders. However, as demand for water for irrigation in the
downstream areas increased, more water is now released from the Kha-
dakwasla reservoir upstream. This action flooded and drowned many of
the 'wet meadows' used by Snipes. These birds have progressively
become rare in the reserve. Also as Pune city expanded, the underground
sewage system became overburdened and the quantity of sewage enter-
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ing the river increased markedly. This changed the water quality, attract-

ing more scavenging birds such as Blackwinged Stilts and Gull-billed
Terns that picked up organisms thriving in the fertilised water and

driven away such birds as Bronze-winged and Pheasant-tailed Jacana

(Gole P. 1984). Moreover, the spread ofwater hyacinth is increasing year
after year, reducing the open water areas used by migratory ducks such
as Garganey and Pintail for foraging and resting. The composition of

birds and habitats is no longer what it was in 1977 when the reserve was

created.
As bird-watching becomes more popular, the demand for protection to

particular bird-species and to places used by birds, is going to increase

and without conscious management it is going to be difficult to trans-

late these objectives into actual practice.What happens if such manage-
ment actions are not backed up by scientific considerations and research

may be illustrated by the example ofKeoladeo Ghana National Park near

Bharatpur. There the complete ban on grazing was no doubt prompted
by the most worthy consideration of affording total protection to the
habitat of birds in the Park. But as it was not backed by any detailed
scientific study, it produced certain results that were wholly
unpredicted.
It is therefore, evident that in order to produce desired results man-

agement actions should be backed by adequate scientific investigation
and research. This paper offers certain suggestions to the managers of
bird sanctuaries to enable them to carry out studies and organize data
that such studies will produce, in such a way as to facilitate decision-
making.

The Basic Data

1. The first requirement will be to know what birds are found at a

particular place through the seasons. If the proposal for creation of a
bird sanctuary is drawn up by a group of bird-watchers or a voluntary
agency of bird and nature enthusiasts, a list of birds will usually be

found to be attached. Some-lists will also show status of bird-species,
whether they are rare, common, abundant, vagrant etc. and which of
them are breeding and which are local or long-distance migrants. If
such a list is. not enclosed, it is advisable to ask for one or start

collecting this information.
2. The next important requirement is to chart the landuse pattern and

the character of habitats available. Vegetational details such as domi-
nant plant communities and their successional stages, distribution of
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vegetation in the area and ecotones should be added to the land-use

map of the area.
3. The next step would be to study the habitat-use of different bird-

species. The U.S. Dept. of Agriculture, Forest Service, classifies
habitat use on the basis of the two most important activities of any
animal, viz. feeding and reproduction (USDA 1979). It is not difficult
to adapt this system of classification to Indian conditions. In Table 1

a system of classification that may prove suitable to Indian conditions
is suggested.
Once information on these three basic requirements is at hand, it can

be organised in such away as to pin-point what effects a particular action
will produce. How many species of plants and birds will be affected, how
they will be affected and where. If a target species is designated, a

particular measure designed to afford it more protection may affect other

species. Through the above arrangement of the data, the manager can

guage which other specieswill be affected and how. A versatility rating is

assigned to each species. TThe most versatile or the least specialised
species are generally less affected as they can use other habitats if a

particular one becomes unavailable through a specific management
action. The least versatile species are more vulnerable and require
careful treatment if they are to be preserved.

Example of a Woodland Bird Sanctuary
A concrete example will show how the data in a particular case can be

organised. The example that will be considered is of a woodland area in

Western Ghats. The proposal to create a wild-life sanctuary in the

extreme west of the catchment area of Panshet dam, 45 kms south-west
of Pune is contained in an ecological survey report submitted by Ecolog-
ical Society to the Department ofEnvironment, Govt. of India, in August
1985.
The accompanying map will show the location of this 2387 ha. (5896

acres) proposed sanctuary. The area includes the crest-line ofWestem
Ghats where rainfall annually averages 800 to 900 cms. With such an

average of rainfall the vegetational climax should be evergreen forest. At

one time this indeed was the case as can be deduced from a number of

Sacred Groves scattered in this area. Due to religious sentiments vegeta-
tion in these groves was not cut down and these therefore, exhibit

specimens of relict vegetation, the type of forest that once dominated
this high rainfall area.
Outside the groves however, the original vegetation is now replaced
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by secondary types as shifting cultivation, making of charcoal, cutting of
wood for fuel and house timber and grazing have taken their toll. Most of
this area is now occupied by grasses or shrubs or by heavily pollarded or

coppiced trees. Certain fruit trees such as Jamun (Syzygium cumini) and

Mango (Mangifera indica) are left standing and heavily eroded areas can

only support Euphorbia nerrifolia.
Much of the valley land is now submerged under the Panshet reser-

voir. Lower slopes are cultivated for paddy and the middle are under

shifting cultivation. The tops of the hills are reserve forest areas

encroached upon, cut up and burnt at many places. The population in

this area is however, low, around 600 souls, giving a ratio ofone human

being for 10 ha. or 25 acres. The survey report prepared by Ecological
*

Society recommends shifting of this population to govt. land near the
dam and their resettlement through co-operative dairying and animal

husbandry.
The aim of creating a wildlife sanctuary in this area is to afford

protection to certain species ofplants and animals, birds and insects that
are fast disappearing from Western Ghats as evergreen and semi-

evergreen forests are cut down. 83 species of birds have so far been
recorded here of which 11 species use the semi-evergreen or evergreen
biotope in various ways. Mammals include Barking Deer, Jackal, Porcu-
pine, Wild Boar and Bonnet Macaque.

83 species of birds recorded in this area can be classified into Life
Forms categorised in Table 1, according to their use of habitats for

reproduction and feeding. This classification is given in Table 2. A
majority of bird species (62%) are seen to be covered by life forms 6 and7
i.e. they use trees for reproduction and feed either on ground, in bushes
or trees. Good management of tree cover and more open habitats such as

open glades, and shrubs interspersed with trees will prove beneficial toa
majority of the species. But the manager needs more information to
decide how he should manage these areas-what trees to be maintained,
what to be removed and when etc. He should therefore, know what
activities birds carry out through different seasons, which habitat-types
they use to carry out these activities and when. It is therefore, necessary
that the manager of a Sanctuary should be assisted by competent
omithologists who can gather such information by actual field observa-

tion, by netting and ringing birds etc. In this example ornithologists of
Ecological Society were able, in the two-year survey period, to gather
information on the occurrence of birds through the seasons and the
types of habitat different species use for different activities.
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Table No. 3 gives information about the frequency of occurrence of

birds in the reserve area.While 32 species both reproduce and feed in the

area, the rest use the available habitats for feeding only and reproduce

outside the reserve area. Among the birds that breed, 18 species use trees

for nesting, 7 use bushes or ground and 6 other nest in varied habitats

such as mud-banks, cliffs, holes in trees, ledges etc. While only8 species
breed in the period June to December, 24 species nest during the first 6

months of the year. With this basic information at hand, the manager

can plan his actions in such a way as to cause the least disturbance to

breeding birds during the prime breeding season.

However, for intellegent planning of management, more data are

obviously required. It is essential to know which habitats, out of the

available habitat-pattern, are used by birds for feeding only, for reproduc-
tion only and for both feeding and reproduction. Table No. A lists the

available habitats in the reserve and classifies birds according to how

they use them. The highest number of bird species are seen to use

riverine vegetation for reproduction as well as feeding. 20 species repro-
duce in this habitat out of which 18 species use it for reproduction as

well as feeding, Another 31 species use this habitat only for feeding. As

such in the reserve riverine vegetation demonstrates prime bird use and

any action that will disturb this habitat should be avoided andmeasures

should be taken to protect and enrich this vegetation.
Next in importance comes the habitat represented by the tree cover

consisting mainly of Syzygium cumini, Mangifera indica, Macaranga
peltata and Actionodaphne hookeri. In this example, this tree cover

represents Sacred Groves scattered in this area. Protection to these

groves will provide protection to 16 breeding birds out ofwhich 13 both

reproduce and feed in this habitat; and to 27 other species that only feed
there. Third in importance appears to be village environs where fruit

trees and bamboo are planted by villagers. Among the more open
habitats those represented by Strobilanthus and Dendrocalamus stand

out.
To arrive at the Versatility Rating of each bird species, it will be

necessary to know the successional stages of vegetation used by differ-

ent bird species. Vegetational stages that are more or less common to

woodland areas are: 1. Grass and forb, 2. Sapling, 3. Pole, 4. Young
forest, 5. Mature forest and 6. Aged, declining trees. Though no specific
information was collected on the use of successional stages by birds in

different habitats, it is possible to give rough indication of such use from

work done by other ornithologists. Thus the number of species using
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different successional stages of the plant communities in our example, is
as follows:

No. of bird species using it for
Successional stage Reproduction Feeding

Pole-Sapling 11 22
Young trees 7 42
Mature trees 24 34

n Aged, declining trees 5 9

Grass and forb 4 36
Shrub-seedling 0 10

(Species feeding in open water& breeding outside the reserve are
excluded)

Species from each life form can be thus classified according to the
dominant plant communities and their successional stages that they
use. Now the Varsatility Rating will be:
VR =No. of plant communities + No. of successional stages used for

Reproduction
Plus

7 and High VR. In this example the number of species, in these three

grades are:

No. of plant communities + No. of successional stages used for

feeding

Different species can now be classified into species with Low, Medium
fl

Species with Low VR (total score 1 to 5) 34

A, Species with Medium VR (total score 6 to 10) 39
Species with High VR (total score above 10) 10

Total 83

of growth and decay. The 11 species from semi-evergreen and ever-green

om,

Steps to reach Management Goals

In this example, there are 10 versatile species which can utilise a

variety of habitats (plant
therefore, are

ikely
to be leas management

unities successional and

These species include Redwhiskered and Redvented Bulbul, Scimitar
and Jungle Babbler, Magpie Robin, Shikra, Crow-pheasant, Jungle Crow,
Quaker Babbler and Small Green Barbet. These are common species

+

belonging to a variety of habitats including woodland in various stages
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forest which need protection in this reserve include : Blue Chat (5), Grey

Jungle Fowl (10), Scarlet Minivet (7), Rufous Turtle Dove (3), Emerald

Dove (6), Yellowbrowed Bulbul (5), Brown Wood Owl (10), Small Sun-

bird (5) and Chest-nut-bellied Nuthatch (4). The brackets show theirVR
Score. Most of these use mature and old trees for reproduction and

feeding. In this reserve Sacred Groves signify such a forest. Protection

and maintenance of these groves will no doubt benefit these species. But

the expansion of this habitat cannot be the sole aim ofthe management.

Many other species depend on more open habitats. All of them cannot be

wished away. But intelligent management may also try edging out

certain unwanted species and attracting otherswhich have vanished due

to continued destruction of their habitat. In the present example,

species like Little Brown Dove, Indian Robin and Green Bee-eater have

no place in a high-rainfall area. These species were able to invade the

reserve with the creation of xerophytic conditions. The data presented
should be able to tell the manager how he can keep controlling their

numbers. Likewise the complete absence ofWoodpeckers is striking in

this example. The manager would do well to keep a certain number of

dead and dying trees to attract woodpeckers.
The task of the manager does not end with the conservation of target

species. His goal should be the improvement of the overall quality of the

reserve in terms of biological diversity. This implies change in the status

quo. Indeed the very act of declaration of a reserve tends to change the

status quo for it restricts human use of the area. Presentation of the data

in the form described so far has equipped the manager with the knowl-

edge of the basic requirements of the birds with whom he would be

dealing. This should enable him to be selective-bring about conscious
elimination of certain species in preference to certain other species. To
judiciously plan his actions he will need more information about the

niches occupied by different species, their behavioural traits, their
habits-learned or inherited, their food preferences, the size of their
territories or home ranges and specific requirements if any, of each

species. As such importance of continuous collection of data and

research cannot be overemphasised. Management of bird sanctuaries to
be effective, will have to be backed by a competent team ofornithologists
and ecologists.

Example of aWetland Bird Sanctuary

The second example considers management of a proposed wetland
reserve. The Mula-Mutha Bird Reserve has already been alluded to.
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Though over 120 bird-species have been recorded in this reserve so far,
96 species that more commonly occur here are taken for consideration.
The reserve area consists of a one and half kilometer stretch of the
Mula-Mutha river in the suburb of Yerawada of Pune city. Birds start
congregating there every September and remain there in numbers till
the river-water rises during the rainy season and the usual shallowwater
habitats are no longer available. The normal water-level is regained in
September. The following broad habitats are available to birds in this
reserve :

No Name of habitat

1. Open Water
Dominant Plant Community
Hydrilla verticillata, Lemna gibba,
Ceratophylum demersum, Vallisneria
spirallis, Potamogeton crispus
and P. indicus
Cryptocoryne retrospirallis,
Cyperus pangorei, Polygonum
glabrum and Typha angustata

3. Midstream rocks & Ipomoea sp., Portulaca oleracea,
Islands Marselia sp., Rorripa indica

4. Backwaters and Rotulla tennui
pools in rocks

3. Meadow, wet & dry

2. Water Edges

Polygonum glabrum, Cynodon
dactylon, Alternanthera sessilis
Lantana camera, Acacia arabica
Erythrina sp Cassia sp.
Dalbergia sissoo, Leucaena
leucocephala.

No target species have been specified by the proposers. However, the
reserve is well-known for the numbers of migrants it attracts in winter.
These include ducks (Garganey, Pintail and Common Teal), Waders
(Blackwinged stilts, Sandpipers & Stints, Greenshank, Ruff & reeve
etc.), birds of prey, terns, wagtails etc. Ducks and waders throng the
reserve from October to March. A number of resident birds also use the
above habitats for feeding and resting or roosting. Species that breed
here are however, few viz. Little Brown Dove, Indian Robin, Streaked
Fantail and Indian Wren Warbler, Rock Bush Quail, Rain Quail and
Little Grebe. This situation may be cosidered as typical ofall the wetland
reserves that have been proposed in recent years.

In the original proposal a list of birds occurring at this place was

6. Grass & Scrub
7. Woodland
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attached. There have been some changes in the status of certain species

over the years and Table Nos. 5 & 6 list 96 species that commonly occur

at present. A look at the list and the types ofhabitats available, will make

obvious two broad management objectives. These are:

1. To improve the quality of habitats so as to attract greater numbers of

migrant birds, and
2. To induce more resident birds to stay and breed in the reserve.

However, the reserve being very close to the city, certain factors,

which are beyond the control of the manager impinge and have to be

considered. These are :

1. Human use: The stretch of the river is used by people for bathing,

washing clothes and utensils and for fishing as a non-commercial

H activity. Birds appear to be used to the presence of the people.

Though hunting and trapping are no major threats, a certain amount

of grazing by cattle, horses and sheep and goats, is also carried on.

However, this has not materially altered the character of any habitat.

2. Quality of the river water and the water level: The quality of water

depends on the quantity of sewage let out in the river by the city. A

sewage treatment plant is coming up in the upstream stretches of the

river. Once it becomes operational the quality is likely to improve.

The water level depends on the quantity of water released from the

Khadakwasla reservoir upstream.
3. In recent years Eicchornia crassipes orwater hyacinth spreads rapidly

¥ over the entire river course through the city as soon as floods.

recede after the monsoons and the river flow becomes sluggish. The

municipal corporation tries to remove it but the efforts to remove it

from the Sanctuary area have not been persistent.
It may now be worthwhile to classify birds according to Life Forms.

This will bring into focus species that use the same habitats for feeding

and reproduction and indicate to the manager diverse species that will

be affected if a particular habitat is interfered with. However, reproduc-
tion being not an important activity in the reserve at present, resting

and/or roosting is considered in its place. A number of migrant birds

spend the night in the reserve itself. These include some-ducks, Black-

winged Stilts, waders, terns etc. The number of species in different life

forms is as follows:

= Life Form 123 4 5 6 7 8 91011 12 13 14

No. of Species _ 31410141716 -8 3 25- 4

The frequency of occurrence of different species is given in Table
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5 & 6. 26 species use the reserve for feeding for more than 9 months; 50
species feed here from 5 to 8 months and transients include 20 species
that feed in the reserve for 1 to 4 months. Of the 50 species that roost in
the reserve, 15 are found from 9 to 12 months, 24 roost from 5 to 8
months and 11 roost from 1 to 4 months. Next let us consider the
different plant communities used by birds in different habitats. Informa-
tion from Table 5 is condensed below:

Habitat No. i 2 3 4 5 6 7
RF RF RF RF RF RFE

No. of Species -19 14 43 45 48 -27 135 747 14 33

The most important resting and roosting habitat appears to be rocks
and islands midstream followed by edges of water and woodland. The
most important feeding habitats are rocks and islands, scrubland and
edges of water, in that order. Midstream rocks and islands is the most
important habitat from the point of resting/ roosting and feeding.

Steps to meet Management Goals

The first objective that we have mentioned involves improvement in
the quality of the habitat to attract greater numbers of migrant birds
such as ducks and waders. Many of these use mid-stream rocks for

resting and roosting, feed in the open water or shallows nearby and also
along the edges of river banks. The shallow open water habitat is used by
19 species for feeding. These include a number ofmigratory ducks. The
main threat to this habitat comes from the spread of water hyacinth
which tends to cover open water areas from February onwards and
practically occupies the whole of it byMarch end. Its timely removal will
benefit ducks and other species that use this habitat. This weed also
occupies nooks and crannies, bays and inlets of the river course where
the water-flow is sluggish. Thus edges of water are also affected and 14

species that rest/roost here and 43 species that feed here are faced with
problems. Timely removal of this weed will benefit all of them.
The use of the open water habitat by birds is also dependent on the

quality of aquatic vegetation. The dominant aquatic plant communities
found at present may be the result of increased fertility ofwater due to
greater inflow of sewage. Their food value and use by birds need investi-
gation. Once this information is available the manager can be selective
in eliminating some vegetation in preference to some other species with
better potential of bird use. Similarly vegetation at the edges of water
also needs to be examined from the same point of view.
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Besides ducks the other important group ofmigrants is waders. They
feed in shallow water or in mud along the water's edge and some of them

roost on rocks mid-stream. In the last few years due to the maintenance

of a higher water level, such mud-filled shallow areas have contracted.

The manager can examine the edges ofwater to seeat places such areas

can be created.
The second objectivemainly concerns resident birds. As already noted

the activity of plantation on the north bank has on the whole benefitted

the resident birds, Several new species have been attracted though the

activity proved inimical to the large flocks of YellowWagtail that used

the grass and scrub area before it was planted up. Some of the wagtails
have now shifted to the eastern extremity of the reserve where this type
of habitat is still available to them. The plantation on the north bank can

be made more attractive to birds by planting more nectar-producing
flower trees, more trees that produce berries and gradually eliminating
exotic, quick-growing trees that were planted simply because they grow

very quickly.
A look at the habitat-use of birds should convince the manager of the

importance of meadows and shrubbery. 8 species use these habitats for

roosting while 92 species seek food here. By studying the feeding habits

of these birds the manager can enhance the habitats' usefulness to birds.

Again certain plant species may have to be eliminated, while planting of

certain species can be taken up. The need for a continuous study ofbirds

The proper management of meadows and shrubland will help birds

such as Partridges and Quails and may attract other ground-nesting
birds as well as birds that nest in shrubs. However, solitude and absence
of disturbance are necessary to ensure breeding success. The manager
will do well to keep certain pockets away from human disturbance.
Likewise near the water's edge pockets of dense Typha or other water-

-side thickets will provide shelter and breeding places for Coot, Indian
and Purple Moorhen etc.
At present the number of breeding species is low and tree-nesters are

even fewer. But as the forest on the north bank matures it may provide
suitable places for some more species. However, between the sanctuary
and the private estate further to the north, there is a buffer zone which

provides the necessary solitude to nesting birds. This is not yet ade-

quately planted up. If suitable nesting trees such as Ficus, Acacia etc.

are planted here, they may eventually provide nesting space to such

colonial nesters as Cormorants, Egrets, Herons and Storks. However,

should once again be emphasized.
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these will not breed unless adequate food is made available to feed their

immensely easier if he is backed by a team of competent ornithologists.For the development of the science of Bird Sanctuary Management, it is

nestlings. The manager should consult fisheries experts to enable him toaugment fish in river waters.
The basic data that are presented here thus provide the manager arking base on which to build up his management practices. Continuous research on birds that are placed under his care will open up newvistas and suggest novel ideas that will enrich his experience and placenewer tools in his hands to reach management goals. His task becomes

necessary to attract this unfeathered biped who alone can study 'fea-thered bipeds'.

Prakash Gole
1B Abhimanshree Society,
Pune 411 008
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Table 1

CLASSIFYING WILD FAUNA ACCORDING TO LIFE FORMS

ACTIVITY
Life Reproduction or Roosting Feeding
Form

1 In water In water
2 On and around water In water 5

7 In tall deciduous or evergreen trees On ground, in bushes or trees, in and around a

or in air
9 In a burrow in mud-cliffs, rockfaces, and ledges On ground, in water or in air 62

along water courses
10 On rock cliffs, ledges or in caves On the ground or in air
1] In an excavated hole in a tree On the ground, in bushes or trees or in air
12 Ina a hole or nest in a tree made by another species On ground, in bushes or trees or in air
13 In a hole or burrow underground On ground, in water or in bushes or trees

14 In a hole or ledge in a man-made structure On ground, in bushes or trees or in air

3 In and around water In and around water 2
4 In grass or bushes around water In and around water
5 On ground among rocks, grass or in cultivation Among rocks, grass, in cultivation or in water 2

6 In bushes or in medium high trees On ground, in bushes or trees in water or in air

water or in air
8 In coniferous trees On ground, in bushes or trees, around water g



Table 2

LIFE FORMS

WESTERN GHATS WILDLIFE SANCTUARY (PROPOSED) : CLASSIFICATION OF BIRDS ACCORDING TO
LIFE FORMS

One Three Four Five Six Seven Nine Ten Eleven Twelve
Black Grey Spotbill Jungle 'Pond Heron Shikra
headed Wag- Duck Bush Cattle Egret

Honey Tawney Small Collared

Crested Hawk-Eagle Small Long- Barbet Owl
Gull tail White- Quail Blackwinged Kite

Sparrow-hawk Buzzard Eagle Green Scops

Large breasted Red Grey Jungle Fowl Booted Hawk-Eagle Blue billed Brown

Wag- hen fowl
Pied Water Spur Little Brown Dove Whitebacked Vulture King- Vulture Fish

OwlShaheenBaybacked Shrike Crested Serpent Eagle fisher
8

tail Blue Redwa- Rufousbacked Shrike Osprey Kestrel White- Falcon SpottedChat ttled Blackheaded Cuckoo Rufous Turtle breasted Blue Owlet

wing Scarlet Minivet,
Lap Shrike Dove Emerald Dove King Rock Brown

Crow-pheasant fisher Pigeon WoodIndian Redwhiskered Bulbul Jungle Nightjar Green Great Owl
Grey-

Robin Redvented Bulbul Crested Tree Swift Bee-eater Horned

headed Scimitar Babbler
Orange Spotted Babbler Golden Oriole Wire- Owl headed

Grey Drongo tailed Alpine MynaGround Rufous Babbler Jungle Crow Swallow Swift JungleThrush Jungle Babbler Yellowbrowed Bulbul Malabar Crag MynaVerditer Flycatcher Black Bulbul Whistling Martin BrahminyParadise Flycatcher Quaker Babbler Thrush Myna



Blacknaped
Flycatcher
Chiffchaff
LeafWarbler
Magpie Robin
Pied Bush Chat
Blueheaded Rock
Thrush
Blackbird
Common Rosefinch

Greyheaded
Flycatcher
Yellowcheeked Tit
Chestnutbellied
Nuthatch
Tree Pipit
Thickbilled
Flowerpecker
Small Sunbird
Yellowbacked sunbird
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WESTERN GHATS WILDLIFE SANCTUARY (PROPOSED) : FREQUENCY OF OCCURRENCE
R = Reproduction

Name of Bird

Blackheaded Gull
Grey Wagtail
Spotbill Duck
Whitebreasted Waterhen
Blue Chat
Jungle Bush Quail
Red Spurfow!
Redwattled Lapwing
Indian Robin
Ground Thrush
Pond Heron
Cattle Egret
Blackwinged Kite
Grey Jungle Fowl
Little Brown Dove
Baybacked Shrike
Rufousbacked Shrike

Table 3

2 3 4

F

F F F
F FFF
F FFF
F RF RF
F
F F RF RF
F F RF
F
F FFF
F F F
F F RF RF
F F F
F F F
F F F

F = Feeding

Month of the Year
5 6 7 8
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Blackheaded Cuckoo-
Shrike
Scarlet Minivet
Redwhiskered Bulbul
Redvented Bulbul
Spotted Babbler
Scimitar Babbler
Rufous Babbler
Jungle Babbler
Verditer Flycatcher
Paradise Flycatcher
Blacknaped Flycatcher
Chiffchaff
LeafWarbler
Magpie Robin
Pied Bush Chat
Blueheaded Rock Thrush
Blackbird
Common Rosefinch
Shikra
Sparrowhawk
Crested Hawk-Eagle
Booted Hawk-Eagle
Whitebacked Vulture
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Table 3 contd...

O
S

RFCrested Serpent Eagle
Osprey
Kestrel
Rufous Turtle Dove
Emerald Dove
Crow-pheasant
Jungle Nightjar
Crested Tree Swift
Golden Oriole
Grey Drongo
Jungle Crow
Yellowbrowed Bulbul
Black Bulbul
Quaker Babbler
Greyheaded Flycatcher
Yellowcheeked Tit
Chestnutbellied Nuthatch
Tree Pipit
Thickbilled Flowerpecker
Tickell's Flowerpecker
Small Sunbird
Yellowbacked Sunbird

9 Honey Buzzard

F RF
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Small Blue Kingfisher
Whitebreasted Kingfisher
Green Bee-eater
Wiretailed Swallow

10 Tawny Eagle
Longbilled Vulture
Shaheen Falcon .

Blue Rock Pigeon
Great Horned Owl
Alpine Swift
Crag Martin

1] Small Green Barbet
12 Collared Scops Owl

Brown Fish Owl
Spotted Owlet
Brown Wood Owl
Greyheaded Myna
Jungle Myna
Brahminy Myna
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Table 4

toWESTERN GHATS WILDLIFE SANCTUARY (PROPOSED) : HABITAT-USE OF BIRDS
R = Reproduction F = Feeding

Life Name of Bird
Form Open Water Riverine Village

Water Edges vegetation Environs
Wood- Strobi
fordia

Syzygium Erythrina Dendro-
lanthus Mangifera Euphorbia calamusLasio- Butea Macaranga Meme- Phoenix

siphon Emblica _Actino_ cylon Glochio

Blackheaded Gull
Xeromphis daphne dion

Grey Wagtail
4 Spotbill Duck
3
1

F F
Whitebreasted

8
O

Waterhen RF RF F F 8Blue Chat
5 Jungle Bush Quail F F FRed Spurfowl

Redwattled Lapwing F F
RF

FIndian Robin
&RFGround Thrush

60 Pond Heron
RF

F F RF
F

Blackwinged Kite
Cattle Egret

F F FGrey Jungle Fowl
RF



RE F F

Little Brown Dove
Baybacked Shrike
Rufousbacked Shrike
Blackheaded Cuckoo-
Shrike RF
Scarlet Minivet
Redwhiskered Bulbul
Redvented Bulbul
Spotted Babbler
Scimitar Babbler
Rufous Babbler
Jungle Babbler
Verditer Flycatcher
Blacknaped Flycatcher
Chiffchaff
LeafWarbler
Magpie Robin
Pied Bush Chat
Blueheaded Rock
Thrush
Blackbird
Common Rosefinch

7 Shikra
Sparrowhawk
Crested Hawk-Eagle
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Table 4 contd...

Booted Hawk-Eagle
~

-~ F F F
Whitebacked Vulture F F
Crested Serpent Eagle F F R F RF
Osprey F F -~

Grey Drongo -~ RF -~ RF F
Jungle Crow RF RF F- F F 9
Yellowbrowed Bulbul F ~ F 3

Chestnutbellied
Nuthatch F F
Tree Pipit F F F
Thickbilled

Kestrel
Rufous Turtle Dove F F

3Emerald Dove RF RF
Crow-pheasant RF RF F F F F
Jungle Nightjar RF F F RF F
Crested Tree Swift RF F F R F
Golden Oriole

Black Bulbul F F RF F
Quaker Babbler RF F F RF F
Greyheaded Flycatcher F F

88Yellowcheeked Tit

Flowerpecker F F F



Tickell's Flowerpecker
Small Sunbird
Yellowbacked Sunbird

Whitebreasted

F

9 Honey Buzzard
Small Blue Kingfisher RF RF

Wiretailed Swallow F
10 Tawny Eagle

Blue Rock Pigeon
Great Horned Owl

11 Small Green Barbet

Spotted Owlet
Brown Wood Owl
Greyheaded Myna
Jungle Myna
Brahminy Myna

F

F

RF
F

RF
F
F

cS
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Kingfisher
F

Green Bee-eater

Longbilled Vulture
Shaheen Falcon F

RF

Alpine Swift
Crag Martin F F

RF

12 Collared Scops Owl
Brown Fish Owl F F



CLASSIFICATION OF BIRDS ACCORDING TO

Name of Bird

Little Cormorant
Little Egret
Grey Heron
Pond Heron
Night Heron
Whitenecked Stork
Openbilled Stork
Spotbill Duck
Shoveller
Little Grebe
Pintail
Common Teal
Garganey
Scavenger Vulture
Blackwinged Kite
Pariah Kite
Marsh Harrier-

MULA-MUTHA RIVER BIRD SANCTUARY (PROPOSED)

Table 5

R = Reproduction

]

F F F
F F F
F F F
F F

F F
F F F
F F F
F F F
F FFRFRF
F F F
F F F
F
F F
F F F
F F F
F F F

LIFE FORM & FREQUENCY OF OCCURRENCE
F = Feeding

l=
7

op

Months of the Year
7 8

9S

Life
Form

5

F
F
F
F

F

F

F
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967

F F F7 F F
F F F F7

F F F7
F F7
FFFF7

6

2
2
4

F F F3

F3
3

F F10
6

FFFF4
F F7

F F F



White-eyed Buzzard
Redheaded Merlin
Kestrel
Painted Partridge
Grey Partridge
Rain Quail
Jungle Bush Quail
Rock Bush Quail
Indian Moorhen
Whitebreasted Waterhen

Purple Moorhen
Coot
Painted Snipe
Pheasant-tailed Jacana
Redwattled Lapwing
Little Ringed Plover
Kentish Plover
Ruff & Reeve
Common Sandpiper
Greeen shank
Little Stint
Temminck's Stint
Common Snipe
River Tern
Gullbilled Tern

1 0
6

7

5

5
4

4
6
4
3
4
2
5

3
3
3
3
3
3
3
4
3
3

|
am

y

F F F

F F F F
F F F F F
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F F F F
FF F F F F F F F F F F

F F F F F F



Table 5 contd...

Shikra
Blue Rock Pigeon
Little Brown Dove
Koel
Crow-pheasant
Hawk-cuckoo
Coppersmith
Plaintive Cuckoo
Spotted Owlet
House Swift
Hoopoe
Indian Roller
Blackwinged Stilt
Small Green Bee-eater
Pied Kingfisher
Small Blue Kingfisher
White-breasted Kigfisher
Grey Hornbill
Wryneck
Yellow Wagtail
Indian Pipit
Redrumped Swallow
Wiretailed Swallow

am
y

|

&
F F

F F F
F F F
F F F

F FF ES

S
F 8

F F F 5
F F F 5

Ff

F F F 2

F F F 3
F F F s
F F F
F F F 3
F F F ©

F
F F F

-F F
F F F
F F F

7
14
6
6

F F F7

F F F6
F F11

7
12
14
14
6 2

3
9
9
9
9

F F F
6
4
5

F
F

F
F

9
9



Common Swallow
Baybacked Shrike
King Crow
Golden Oriole
Common Myna
Brahminy Myna
Jungle Crow
House Crow
Grey Tit
Redvented Bulbul
Jungle Myna
Large Grey Babbler
Bluethroat
Streaked Fantail Warbler
Indian Wren Warbler
Ashy Wren Warbler
Tailor Bird
Indian Robin
Blue Rock Thrush
Stonechat
Yellowheaded Wagtail
White Wagtail
Large Pied Wagtail
Rufous-tailed Finch-lark
Weaver Bird

=|

lu
nl

|
|

|
al

ul
]

al

9
F F
F F F F F

6
7

F F F
F F F F F F F F F F F F7

F F F F F F F F12

FFFFFRFRFRFFF12

|
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F F F F F F F F F F F F
F F F7

F F F
12

F F F F F
F F12

6

F F F F

F RF RF F4
6

F RF RF F5

F RF5

F RF RF F6

FFFFRFRFF6

FF5

F F5
F F F
F F F

4
5

F F F F F9

F F5
6



Table 5 contd...

White-throated Munia
Blackheaded Munia
Red Munia
House Sparrow M
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F F F
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5
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F
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F F F
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Table 6

MULA-MUTHA RIVER BIRD SANCTUARY (PROPOSED)
CLASSIFICATION OF BIRDS ACCORDING TO HABITAT-USE

R = Roosting/Resting F = Feeding

Water edges midstream Waters land
Hydrilla Crypto- Ipomoea Rotulla Polygo- Acacia

Ceratophy- Cyperus Portulaca Cynodon Lantana
lum Polygo- Rorripa Alternan- camara

Vallisneria num thera
Potamo- Typha
geton

Life NATURE OF HABITAT
Wood-
land

Erythrina
Cassia

Bauhinia
Leucaena

Form Name of Bird Open Water Rocks Back- Meadows Scrub

[9

M
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EM
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T
O
F
BIRD

SAN
CTU

ARIES

Lemna coryne Marselia Tennuis num arabica

7 Little Cormorant F R R
7 Little Egret F RF F F
7 Grey Heron F RF F
7 Cattle Egret F RF F F F
7 Pond Heron RF RF F F
7 Night Heron F F
7 Whitnecked Stork F F F
6 Openbilled Stork F F
4 Spotbill Duck F RF RF



Table 6 contd... z
2 Shoveller F RF F
2 Little Grebe F RF
3 Pintail F RF RF
3 Common Teal F RF RF

4 Purple Moorhen F RF

2 Pheasant-tailed Jacana F RF RF
5 Redwattled Lapwing RF RF F F F
3 Little Ringed Plover F RF F
3 Kentish Plover F RF F ~

3 Ruff & Reeve F RF F

3 RF RF
10 Scavenger Vulture
6 Blackwinged Kite F
7 Kestrel F RF

RF R

5 Grey Partridge F F R
Painted Partridge

8
5

4 Rain Quail RF

5 Rock Bush Quail F FJungle Bush Quail RF
5

4 Indian MoorhenIndian Moorhen RF
6 Whitebreasted Waterhen F RF F

3 Coot F RF RF
4 Painted Snipe RF RF F



3 Common Sandpiper F RF F F
3 Green-shank F RF F
3 Little Stint F RF F
3 Temminck's Stint F RF F
4 Common Snipe F RF RF
3 River Tern F RF
3 Gullbilled Tern F RF
7 Shikra F RF

60 Little Brown Dove RF F RF14 Blue Rock Pigeon RF

60 Koel F

60 Hawk-cuckoo FCrow-pheasant7

1] Coppersmith
F

7 Plaintive Cuckoo F

12 Spotted Owlet F g

14 Hoopoe F F RF14 House Swift

60 Indian Roller F F

3 Blackwinged Stilt F F RF F
9Q Small Green Bee-eater F F

9 Pied Kingfisher F RF R
9 Small Blue Kingfisher F RF RF F F
9 Whitebreasted Kingfisher RF RF F F F R

11 Grey Hornbill



Table 6 contd...

Wryneck
Yellow Wagtail
Indian Pipit
Redrumped Swallow
Wiretailed Swallow
Common Swallow
Baybacked Shrike
Rufousbacked Shrike
King Crow
Golden Oriole
Common Myna
Brahminy Myna
Jungle Crow
House Crow
Grey Tit
Redvented Bulbul
Jungle Myna
Large Grey Babbler
Bluethroat

4
6

9
9
5

9
36

6

RF7

Streaked Fantail Warbler
Indian Wren Warbler
Ashy Wren Warbler
Tailor Bird

1 2

] 2

57

7
12 RF

RF
7

RF
12
6

6
4

RF5

RF5
6
6



Indian Robin
Blue Rock Thrush.
Stonechat
Yellowheaded Wagtail
White Wagtail
Large Pied Wagtail
Rufoustailed Finch-lark
Weaver Bird
Whitethroated Munia
Blackheaded Munia
Red Munia
House Sparrow

=
Z
2
a

2
es

z
g
g

5

5
4
5
9
5
6
6
5.

5
14

F RF F

10

2



Letter Life
Code Form

PHNI 7

Table 7

CLASSIFICATION OF BIRDS ACCORDING TO LIFE FORM, SEASONAL OCCURRENCE,
REPRODUCTIVE CAPACITY & HOME RANGE

Seasonal Occurrence (Months of Year)
Name of Bird Scientific Reproductive Home

Name 12 3 4 5 6 7 8 9 10 11 12 capacity Range

Little Phalacrocorax
Cormorant niger
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Life
Form

Table 8

CLASSIFICATION OF BIRDS ACCORDING TO HABITAT-TYPES AND/OR PLANT COMMUNITIES

Name
of Bird

Minimum
Habitat
Required for Habitat-types/Plant Communities
individual, Special Habitats
pair, colony

Unique Habitats

or population 1 2 3 4 5 etc. 1234 et. 1234 etc
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Table 9

WILDLIFE ORIENTATION TO PLANT COMMUNITIES BY LIFE FORM

89

R = Reproduction F = Feeding

Plant Communities
Code Life Form Name of Bird Total R Total F

1 2 3 4 5 6

1

Total No. of R

Species for F

(Each Life Form will have its own table for the species covered by it.)
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Table 9

WILDLIFE ORIENTATION TO PLANT COMMUNITIES BY LIFE FORM

R = Reproduction F = Feeding

Plant Communities
Code Life Form Name of Bird Total R

1 2 3 4 5 6

1

Total No. of R

Species for F

(Each Life Form will have its own table for the species covered by it.)

Total F
2

o
ico}O

8

gO

S

©



Table 10

WILDLIFE ORIENTATION TO SUCCESSIONAL STAGES BY LIFE FORM

Successional Stages
Name

Life of Grass-Forb Shrub- Pole- Young Mature Old Trees TR TF
Code Form Bird Seedling Sapling Trees Trees

R F R F R F R F R F RF :

Total No. of R :
B

1

2 4
4

5

Species for F

TR = Total Reproduction TF = Total Feeding
(Each life Form will have its own table for the species covered by it) 69



Table 11

RELATIVE DEGREE OF USE BY THE LIFE FORM OF INDICATED PLANT COMMUNITIES &
SUCCESSIONAL STAGES

Successional Stages

Plant Community Function

1 2 3 4 5

F

R = Reproduction F = Feeding
(There will be one table for species from each Life Form)
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Table 12

VERSATILITY RATINGS OF BIRDS ACCORDING TO LIFE FORMS

No. of Plant Communities Used -No. of Successional Stages Used Total

Life
Form Code Name of Bird

for Reproduction For Feeding for Reproduction 'For Feeding R+F VR

7 PHNI Little Cormorant 2 1 3 +0 3

CESI Crow-Pheasant 2 6 1 5 3+7 10 z
3
2

w
&

3
0

There will be one table for every Life Form.
VR score can also be shown graphically as Low, Medium & High.
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From 'California' to 'Ethiopia'

Karuna

This is a story of a region about 125 km. south of Nagpur near the

border ofMadhya Pradesh and Maharashtra. This region became famous

for the crop of tangerines that was introduced here 50 years ago. These

'oranges' became so famous all over India that the region came to be

called another 'California'. With the continued increase in the acerage

under tangerines and with the vagaries of the monsoon, the growers

soon found that they could get assured irrigation only if they dug up

'bore-wells' reaching the underground reservoirs in the deeper strata.

The initial efforts of boring deep wells were highly successful and soon

the practice became so widespread that the region became saturated

with bore-wells. A time then came when additional boring drew no

water. The deeper reservoirs began to dry up. The monsoon continued to

play truant and soon the tangerine trees began to perish for lack ofwater.
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From 'California' the region was well set to become anotherY 'Ethiopia', a
famished land.
The economics of bore-well irrigation is then discussed and it is

pointed out that construction of small bunds and check-dams will only
alter this picture by making water available to the wells. Otherwise with
the spread of modern living and the trend of increasing material wants,
the cultivator is tempted to abandon his land and run to the cities where
only assured water and other necessities are available. It is by conserving
the natural resources of the countryside that we can make the land smile
once again.

Karuna
Post Satnur
Tal. Varud
Dist. Amaravati
Maharashtra 444 907
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Looking Back....

Dr V. D. Vartak

Looking back I remember the childhood days spent in the little
principality of Bhor south of Pune in the twenties of this century. I

remember the lovely, sylvan surroundings of Bhor, the little town
hidden in groves of trees and with its many gardens. Inspite of the
rudimentary sanitary facilities, the town was kept immaculately clean. I
then take you toa ramble in the nearby hills covered by dense greenery&
inhabited by numerous wild birds and animals. I look at the balanced
exploitation of forest resources by the people and their religious
sentiments which protected the 'Sacred Groves' dedicated to vanous
deities. The salient features of the vegetation of these groves are then
described and how they preserved many a rare plant. The need of
protecting the fast disappearing indigenous plants, many of them of
medicinal value, is emphasized. The avarice and greed of the population
that once protected these plants is decried. Measures to protect our
natural heritage from the depradations ofmodern commercialism and its
offshoot modern tourism are then discussed.

Dr. V. D. Vartak
Vartak Wada
Shaniwar Peth
Pune 411 030.
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