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Attention Contributors

Contributars of articles are requested to assist the editor by observing
the [ollowing :

1, Articles which have at the same time been offered for publication to
other journals or perfodicals, or have aicady been published
elsewhere, should not be submitied,

The M5 should be typed (double spacing) on one side of a sheet
only, and the sheets properly numbered.

3. All scientific names to be printed in Italics, should be underlinad.

4. Trnomials for subspecies should only be used where identification
has been authentically establishied by comparison of specimens
actually coflected

5. Photographs for reproduction must be in back and white; clear and
show good contrast, They should be post-card size or larger and on
glossy paper.

6. Text-figures, line drawings and maps should be in Indian ink.

7. References to literature should be placed at the end of the paper,
dlphabetically arranged under author's name, with the abridged
titles of joumals or periodicals underlined |italics) and titles of
books nof underlined.

8. Reference to literature in the text should be made by quoting the
author's name and vear of publication.

8. Each scientific paper should be accompanied by a concise clearly
written synopsis, nomally not exceeding 200 words.

10. Authors are supplied 20 reprints of their articles free of charge. In
the case of joint authorship, 40 copies will be given free to be
distributed among the two or more authors. Orders for additional
reprins should be in multiples of 20 and should be received within
two weeks after the author is informed of the acceptance of the
mq:l&tﬁpt_ They will be charged for at cost plus postage and
packing,

i3

Editar
Journal of Ecological Society

FOREWORD

Taking stock of the activities of our Society and of similarly motivated
boudies and perdons, | often am drven Lo wonder whether we are fighting
& rear guard action or doing! something worthwhile, howsoever great the
disincentives. Development must necessarily involdve exploitation, not
of man by man {days for this are hopefully over), bul of nature by man, In
this latter process, there is always a threshhold which when once
crossed, there &5 no refumn to the good old conditions, While it 5 useful
to know where and how a crane or lorlodse live, it is more necessary o
know who bives with i, This latter need not be a lving organiam ; it s
generally a scape or eoo-svsbem in which quite afew factors operate. The
greatest care has therefore, to be taken in determining o whal extent
human activities disturb or are likely Lo disturk environment

Let us hope that the work of our team and their allies will continoe
undaunted whatever the challenges of development,

L. G, Bajwade
Chigirman, Ecologicnl Society
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Dodda Gubbi : The Case of an Overused Lake
Zafar Futehally

Evir since we seltled down in Dodds Gubbi in July 1975, | decided 1o
play my part in the rehabilitation of Dodda Gubbi tank. 1t was obvious
that if this reservoir was kept in good health, it would reflect in the
well-heing of the rural population who were mainly agriculturists. There
was also a modest population of sheep and cattle and the foreshore of the-
Lake was an important grazing area.

The Working Group

As a member of the Karnataka State Council for Science and Technol
ogy, | undertook to draw up a project for the improvement of the tank
and its immediate surmoundings, If | remember right, the KSCST sancti-
oned Rs, 2000 /- to cover incidental expenses involved in the collection
of data. i its Reporl. the Working Groop said that Dodda Gubbi lake was
an example of ecological damage wraught by improper use of wetlands,
The deepest part of the lake which according to village records was 31
feet around 1B8T had decreased to 12 feet. The calchment was sparsely
winded, and most of it was under cultivation with extensive tapping of
the tank water through a serbes of wells around its periphéry. In addition
to the major crop of paddy, mgi, maize, jola, pulses, oilseeds and
mulberry wire cultivated. Agricultural operations in general, and paddy
cultivation in particular, had resulted in a great deal of s0il erosion as
weell as pollution through pesticides and insecticides. There was exten:
sive grazing in the littoral area, so that the natural vegetation which
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hidps the soll was being altered b annocal species of grass which are nol
effiective as soil binders. Very little tree cover was left in the catchment
red

Based on the above findings the Working Group made the following
recommendations |
a) the original areas of the catchment to be restored by strictly prohibit-
ing agricultural operations in the vicinity of the lake:
b the crop pattern followed in the vicinity to be changed: no crop which
required full imigation to be allowed. Paddy not to be grown here as it
required o griat deal of water; | Iemigation of the type provided by Doddi
Guhbhi tank should be used forother crops so that the total output of feed
would be greater); ;
¢l the littorn! aren of the tank to be planted with perennial vegetation in
order Lo prevent siltation;
di embankmients of the tank to b strengthened-so that the holding
capacity would be increased.
o} desilting of the tank 1o be undertaken, (1 transportation of the fertile
501l wis too expensive, this valuable material to be disposed off wsefully
in neighbouring agrculiural lands).
f} grazing in the catchment to be limited and adequate grazing fees
impased .
giirrational use of water from the tank to be restricted so that the water
beve] wisalid not fall abruptly;
h} awareness in the village folk regarding harmful ecological impact of
bod land wse practices to be created. (It is essential that they be
persuaded bo cooperate);
it such wetlands to be placed squarely in the charge of a particular officer
in the départment {Minor Irigation and Public Health) whe should
establish 2 procedure for monitofing the results of the steps taken

The Officisl Reactlon

My first step, after the publication of this report In' March 1979, was to
identify an officer within the Secretarial who was even nominally in
charge of the tank. After much wandering in the corridors of the Vidhan
Saudha, | located an officer In the Minor Irrigation Department who was
apparently the official | was seeking. He came over to inspect the tank,
nbwisusly his first visit, and it was evident Lhat there was considerable
encroachmoent by agriculturists on the foreshore, Qut of the 145 acres of
water-spread at full tank level, almost 20 acres wene under encroach-
ment. After several meetings with the officials during which the ecologi-
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cal problems were identified, | was told that rehabilitating the tank was
not merely an ecological but a socio-economic problem. In fact M. J. C.
Lymn the then Private Secretary to Chief Minister Devraj Urs, suggested
that it was for NGO's like WWF-1 to motivate the villagers to do what was
necessary as Government was helpless in the matter. It seemed to me to
be mather odd, that the Government with all the powers it possessed,
should be so unwilling to use the legishative and moral clout it has (o
ensure sensible land use practices in ils domains.

S0 nothing much happened over the vears, except that the ke
continued bo be silted, which naturally reduced it waler holding capac-
ity, and the adjacent water table of the village descended rapidly. In our
own case while there was a good 20 feet of water in our well in 1975, by
1979 the well was absolutely dry and we had to subsist on horewells, as
was the case with all our neighbours, The Department of Mines and
Geology which should be keeping a cluse watch on the water table was
not really plaving its part, and several bove-wells went dry within a year
or two of their construction.

Degradation Continues

Another factor causing degradation to the Dodda Gubbi tank (a5 was
the case with most other tanks) was the operation by brick-makers on
the edge of the tank bed The removal of the soil for brick-making
resulted in large pits being created on the foreshore and this together
with the fact that the earth was loosened and the grass cover removed
pcoelerated erosion and siltation,

Apart from this damage, for fining the bricks, mamy trees in the
neighbourhood were hacked down 1o feed the kilns, Altogether the
traditional manner of brick-making seemed very unsuitable for presént
day conditions. In the old days, presumably because lnbour was more
readily and more cheaply available thi soil for the brcks was removed
from the middle of the tank, and this served the purpose of desilting as
well, Now, alternate and ecologically more satisfactory means of brick
making are available and these need to be widely publicised.

But the Forest Department did play its part in re-afforesting a section
of the calchment. This was largely due to the efforts of the Chic!
Conservator of Forests, Mr. 5. Shyamsunder and the Conservator, Mr. 8,
;. Neginhal, A wide helt of acacia was planted on the northern face of the
lake. The proposal to have a belt of greenery all around the tank was
arrested by brick-makers and encroaching agricullurists and their
“socio-economic” strength defeated ecological imperatives. 11 the Forest
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Department could create a fairly wide belt of say 3 metres all around the
lake, It would minimise siltation very greatly, There 'nltll_he i fun_lwr
erasion from this end, Le, the northern face, and for me it m_plm
larty cheering to find that munis stiried W hu_uldnthr.ir niests in thosw
srees. Tncidentally, Dodds-Gubhi menns *Big Rird”, and the tank was
abviously so namesd because of the large hirds—Storks and Herons—
which came here in the nght season. :
Reservoirs in Karnataka are an essential factor for conserving waber
hecause the rainfall is so varied, andtheumdﬂnhllulunewmuitht
conserved for a possthle drought i the next. Loak ai these Agures:

1578 712.26 mm ‘i-lli"an
1979 155.7  mm ;
18RI} 382.0 mm ny
15481 AT56 mm 26.5"
1982 2154 mm a2
1583 G663 mm 26,1
1984 86,2 mm 8 8
1985 5338 mm al”
1466 1068.0 mm 41"
1987 708,00 mm s

The mags of the Survey of India of two decades ago indicated Dodda-
Guhbi 2% a perennial tank (marked blue on the map). But the colour
changed 2 decade later when 1t wik i‘rmwnual.mmml tank. Whenever
the status of 3 tank changes for the worse it is for Government to l?he
cortective measure, bat this is not done in time and then the situation
goes out of hand

Correcting the Over-use

The need for a single individual officer (and one in an appmpﬁamr
senior position) (o manitor and take remedial mmm&_fmﬂmnnw
water bodies is most urgent. Dunng a seminar arganised at the l.l.M:
Bangalore, Shri P, R, Nayak. the then Chief Secretary, suggested Lo Shn
Prahlad Rao, the then Additional Secretary, Environment & Ecology, 1o
take charge of the Dodda-Gubbi tank and implement the measures
which had been discussed In several meetings for the past several years.
But events proved that Shri Prahlad Rao, wha was merely an Advisor 1o
the different departments of Government without any execulive suthar
ity of his own, could achieve nothing at all. The prq‘ufem_ "f. hamnqa
Department of Environment with Executive Authority within special
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areas cannot be side-tracked if we are serious about environmental
protection.

To revert to Dodda-Gubbi 1 the present position is that the Develop-
ment Commissioner, has, by personal visits to the area, and by time-
bound action plans, attempled 1o nestore Dodda-Gubbi as a working
eco-system. Clearing of the channels which feed the lake, soil conser-
vathon measures in the catchment, discourmging brick-moking activitics
on the foreshore; stall-feeding animals, use of bio-gas; planting of native
species of fuel and fodder trees rmther than Eucalyptus, are some of the
activities which are in progress. | can only hope that the effort will
succesd and lead to similar action in other ancas.

Apart from its natural advantages, Dodda-Gubbi tank is a valuahle hird
sanictuary, In'my mind's eve | recall many sights which are a permanent
source of pleasure; hlackwinged stilts, greenshanks, commaon and spot-
ted sandpipers, grey herons, harriers in winter, several species of duck,
an occasional group of storks; egrets, pond herons, lapwings, wagtails,
farks, swallows and many more prrived here at appropriate seasons.
Thest avians, speclatly their variety, can be an indication of the health of

the tank and its aquatic life. and so the presence or ahsence of binds
should be closely observed.

Zatar Fudehally
Mpiayka Tear Shoh,
ks



Joarna of Ecodoagical Sochety, Val T, [50

The Greening of Our Hills

Prukash Gole

I still remember the day when we arrived on the site with picks and
shovels; | with my family and mends 1E was 5th June, World Environ-
ment Day, in 1986 and we had come with a determination bo'star work
on greening of 2 small patch of our-hills of the Western Chat. Earlier we
had hired some local labour o dig pits on the hill slope. We had now
broaght some saplings with us from the city. The setting was perfect :
the sky was overcast, and a light shower had spread the enchanting
fragrance of moist earth in the atmosphere. Mother earth was ready and
all smiling, beckoned us to start planting,

With elation and gusto we readied the first pit, lowered the delicate
Albizzia saphing inko i and covered it with wet, warm soil. The engineer
in charge of the dam planted the first sapling. For our site lay not far from
o famous dam,

The Barren Hills

1 was not unfamiliar with the site. For two earfier years 1 had trekhed
the hills of the catchment area of the dam, collecting soil samples from
the slopes, making an invenbory of the plants and observing birds and
animals. | had seen penple preparing those rugged hills for planting by
burming grass and vegetation thal still remained. The annoal bum
produced ash to fertilize the soil but it also destroyed the delicate plant
life, The practice had continued through many past generations and
with their vegetation burnt and destroved, most of the hills presented a
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very barren aspect. The rainfall was high in the catchment, one of the
chief reasons for placing the dam across the hills. But the heavy precipi-
tation coming down on exposed slopes had opened déep gushz;nr! steep
slopes, eroding the précious top soil and bringing down silt in the
reservolr ] :

The intensity of the burn varied, No vegetation could regenerate on
the patch which wis bumt every year, for the past so many years. This
was trug in the immediate vicinity of the dam. People could nak afford to
keep the land fallow as level pleces of land were scarce a:m_i haldings wene
emall. But eroston was heavy on slopes which were cultivated. .ﬂ.l many
places rock was exposed. When the dam was huilt larde quantities of
carth were scoured from the hills. These operations had left monstrous
scars on the otherwise smooth-faced hills, wide swathes and gullies
which helped sweep down more 30il in the bowels of the reservoir, Cur
site lay just below such a gaping wound in the south-facing skope of 3
hill.

The Sacred Groves

In the interior of the catchment holdings were lnrge and people could
afford to keep a patch ' falbow’ for 5 to 10 years after it was burnt and used
for cultivation. In the fallow years grass and other plants regenerated
and now the hills presented a savannahelike landscape : grass and
shruhs, interspersed with trees. But there were also some patches of
forest that people have not cut down and bumt, These were thie " Sacred
Groves”, forests dedicated to mountain deities and hence not to b
touched, For many yvears the trees stood and prospered, then matured,
decayed and died. New onis took their place, It remained more or lesza
stahle eco-system, displaying climax forest :ﬂmmumh:!i and holding a
samphe of forest that would clothe these hills b biotic factors are
excluded, .

The trees that are found in the "Groves” are typical trees of the moist
deciduous forest : Caryoda urens. Terminalig befferica, T, chebels,
Bridelia retusa, Randia dumetarum, Empthring eariegat, Bombay
ceiba, Sgzygium cumini, and Mangifera indfca. Thick lianas hung over
and wound arcund these trees and in their shady recesses I:Iv:_d pairs of
Rrown Wood Ovwl (Strix lepfogrammica) and in the crown of a gigantic T.
hedlerica a pair of Crested Serpent Eagle iSpitornis cheela) had their
mesl. !

|n another grove o spring emerged from a slit in the mountamn and 115
enol water ran down to a depression whers a crystal clear pool was the
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home of séveral large-sized Mahseer, A palr of Fishing Owl (Swbo
seglonensisi that lived in the Ficis gfomerata tree above, performed the
important blological function of keeping the numbser of figh i check, No
human being was allowed to wash or hathe in the pood or to catch fish
living there.

With trees gone in other parts of the hills, no spring oozed out. The
dwellers of the mountzins had to go down several meters (o fetch water
from the reservoie Bul duning the summer when the Hguid was in most
demand, the reservoir disappeared from many villages as it was emptied
fast, lts main function heing to quench the thimst of the millions who
lived In cities,

It the trees regenerate; springs will revive ton, There will be perennial
water to the villages, fuebsood and imber for their evervday nesds, fruit
for the household and fodder for their cattle, IT our experiment to revive
the forest is successful, we felt it would lend confidence to the people to
undertake similar work on their own lands, The forest will then revive
and the hills of the catchment would be green once again.

The Villagers Around

But it was with some trepidafion that we had accepted the task. Wi
kniew that without enclosing our land it was not possible for the plants
in regenerate. But enclosure meant depriving the willagers around, of
fuel for their hearth and fodder for thelr cattle. The villagers were
accustomed to grage their cattle on ‘our” slope and though they had not
cub down the single mango tree, several stumps of T, chebulo and
Careya arboreg and  Bridelia retusa bore the stamp of the woodman's
ixe, having been coppiced and hacked down a8 so0n as they attained a
certain height, They are also not accustomed to stall-feed their cattie but
wolild lead them out to roam and graze in the hills with their children
and even able-bodied persons whiling away their time after the cattle,
We thought that not only were the resources of the hills wastefully used,
but human energy was also wastied—children not going to schools and
ahle-hodied persons not working. The cattle would roam eely, tram-
pling the new growth and removing all the more edible grasses and
herhs. What remained on land after the growing season was thormy,
poisonous and weedy growth that cattle would not touch and Hefern-
Pogon comdortis, b low-grade grass with long spikes that would cling and
furt any one who dared to walk through it As cattle rosmed freely,
villagers were not even ahle to use their dung as fertilizer.

We wanted to eliminate the cattle from our land but were prepared to
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allow the villagers to come and cuf the grassin cerain patches to feed
thieir cattle.

The Land

We thus began our experiment on Land that was degraded to various
degirees through burming, trampling, wind and sheet erosion and phys:-
cal remival of the soil 1o budld the dam (it was an earthen dam), Rock
was exposed on steep slopes, while on gentler ones “mumum”, the
gravel that underdies soil in our hills, surfaced as soil had been camed
away. There were deep gullies at many places. Our first task then was (o
prevent soif erosion in the coming monsoon, by plugging gullies and
venks through which soll would have slipped out. Collecting stones and
rubble that lay about, we built several plugs,—check dams—across
gullies to hald the soil.

Under continuous depredation the land had become acidic giving a
pH value of 5 or 6 as nutrients had leached. It was not possible to bring
fertile soil from outside, nor was it our intention. We wanted to depend
whaolly on local resources, just as a poor cultivator could afford.

As we lowered our first sapling in the pit, on that beautiful day in
June, we thought of the vicissitudes to which we were exposing the
young plant : the mamuding cattle, the woodman's axe and the mon-
soon that would nol come in time.

The First Monsoon

1986 was a lean vear for the monsoon. True; rins came to water the
saplings that we planted on that day. But they disappesred for the rest of
the month, only to reappear in mid-July, The season’s rainfall {1704 mm)
wid below the average. The cattle continued to come and the watchman
we had employed, could not prevent them coming at night. They ate the
grass and then directed attention to saplings of Afbizzia and Porgamia
that we had planted. They however, did not touch the Acocio ouriculifor
mis saplings which prospered and attained an overage height of 3 meter
at the end of the vear. The woodmen came surmeptitiously and removed
all the Gliricidia sepium poles that we had planted. As we did not use any
insecticide, soil insects took their toll of all the saplings of Erpthring,

But the check dems held and the depth of soil that collected behind
them varied from 20 cms to 60 cms. AS the monsoon waned and the ow
of water cessed, Coasyid forrg germinated on the sccmulated soil, their
deep green leaves and tiny yellow Nowers providing a colourful back-
grovund to the drab stome-work,
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The protection @iven to the plants. though partial, did nat fail to
produce some effect. 1t was most noticeable in the clumps of bushes that
we had not removed. The clumps contained Lantona comn, Woodfar
dia fruticosa, Lasiasiphon erfocephalies, shrubs or rather weeds that no
torester would have tolerated. Earlier they too had succumbed Lo the
wood-cutter's axe. With the axe removed, they revived with a floarish,
brightened the slope with their golden-red Nowers and the uffy glo-
bules of lasiosiphon wafled their pollen as the dry season began.

During the monsoon we had watched a pair or two of ¥Yellow-eved
Babbler fChrysamma sinensel as they searched for a nest-sité in Lan-
fana. They found it ultimately in August as neighbours to 2 pair of
Red-vented Bulbul (Pycnonotus cafer) that nested in thomy Carfssa
carandus, The caltle were not succesaiul in removing all the grass, o few
tussoCks remaining in some secluded comers. In one of thess the timy
Streaked Fantail Warbler (Cisticole juncidis) raised its brood and later

when the grass dried out, a Crested Lark (Galeride malabarica) built ts
nest.

The Dry Sesson

The monsoon had come and gone; the grass turned pale and withered,
the flowers of the Lamtang and Woodfordie disappeared too and the
spikes of the Heterapogon bit us as we began to number and measure the
saplings. Out of the 670 saplings planted in 1986, 430 survived giving a
survival of 68%,

As the second year of the experiment commenced, we sedoubled
efforts to protect the surviving plants. Stone-walls went up aknng the
boundaries of our land, and in order to prevent goats from jumping over,
we heaped acacia thomn over the walls. On slopes where walls would not
stay, we dug up trenches and piled up mounds as ebstructions in the way
of cattle. Through the vear we had developed some rappart with 1he
villagters. The result : the sureptitious visitsof the wood-cutter declined
substantially.

For the monsoon of 1987 we also readied an adjnining 5 ha tract of
land that sloped gently for about 100 meters and then ran steeply to the
edge of the reservoir, All the soil on the gentle slope was scoured but the
steeper side stiil held some sall. Instead of digging pits in the gravel and
N rock, we ran a plough along the contours to prevent sheet erosion and
lovsen the gravel to et rin water seep in. The plough went deeper on

the steep slope so that we obtained & continuous irench along the
EOmtsr
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We alsa tried an experiment in consenving rin-waler. 3 2 6 3 3
trenches were dug up and plastic sheets were pul inside them with edges
that poured out on all sides. We put zarth all along the edges of the
plastic to prevent it slipping and falling inside. Omce the trenches gol
filled up with raimwaler, we wanted Lo cover them with plastic to prevent
pvaporation.

As summer came and air sizzled, the most critical period in the life of
the young plants began. It was impossible to imigate plants as the
veservair level had retreated several meters from our land. Lack of water
proved critical for some young ones and we saw Melie azadarach
saplings die one after another. No amount of mulching could save them.
{1t of the 600 saplings planted in 1986, onily40% survived to see the
next monsoon. On the other hand, the tough Buten monosperma shed
all their leaves and survived the drought. The care-free Acacia auriculi-
formis was even bouncing and with the coming of the spring, its fresh

green tint, transformed the desolate landscape. New leaves adomed the
Lantana and the Purple Sunbird {Nectarinia asiatica) came to the red
flowers of Woodicrdid

But what thrilled us as the first black clouds appeared in June, was the
revival of certain plants that lay hidden in the clumps of Lantare and
Woodfordia, They became visible as leaves of different shape and colour
papped tut of the cumps, We then examined all the clumps and Lo our
surprise detected 12 tree species In vanious slages of tevival. Ficus
racemosa, Careya arboren and Bridelia refisa were the mast commOon;
but Terminalia chebula, perviffors and Bombay cefbt,
trees that are found in the relatively undisturbed forest areas in the
catchment, were aiso seen to be rejuvenating.

The Second Monsteon
The monsoon however, played truant once again. The rainfall in 1487
was even less (1363 mm) than in 1986, The number of rainy days thal the
Land saw was bess than 30. The reservoir falled to fill up for the first time
in several years. We had planted Eucalyptus saplings is wind hreaks on
the new patch, But in the meagre monsoon the roots could nob grow
enough to penetrate the murum and most of them died. Agave sissa-
[ura planted on the houndarkes however, survived. Among the o her
saplings Cassia siamea showed good growth and Gliricidia sepitem and
Pomgeamin glahr weee moderately successful.
The most striking growth however, was seen amang the number of
herbs. Apparently, the stone-walls and trench-cum-mound fencing that
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we had put in, were proving effective. There was ; .
number of cattle penetrating the fence, thuui’!: nl::lmkt‘:n‘:::;'{:r:mﬁx
ETT“ removed the thoms to let their goats in, In monsoon the ::!ulﬂ
e v:::l.itmu everywhere in the hills, The availability of food everywhere
so bed to less encroachment on our land. The result was a bumper crop
of herbs and grasses. In the beginning of July we had counted 24 species
of herbs. Among them Tridax procumbens, Indigofera cordifalia, Coxalis
comiculata, {nmtﬂ' gibbosa, habenaria grandiflons, ﬂn'emi.sr';r parrii
fiora and Cassia torrg were common, Now their number shot up Lo 86 in
an area of 7 ha. which included the new patch that was ploughed. The
newly enclosed area was il up with charming monsoon ﬂnwrﬁ ol
.ﬁ';nﬁﬂhh. Sem_al:!’m Lmund Pulicaria, In tle area where afmost a vear
passed since the application of partial protection, the variety of
grasses also registered an increase. 10 species of grasses were remrdez in
Sept.-Oct. 1987 as against 4 in July, Cynodon daciplon, o grass which is
commonly drazed, staged a comeback along with Chions barbala
Ti?: count of trees, shrubs and climbers also showed an increase mr&:r
previous numbers. In the whole 7 ha. of area, we recorded 22 tree
zllaltr:bﬂ:u::..‘j shrubs and 9 climbers a2-against 12 trees, 6 shrubs and 3
The atml_:nst total absence of any soil cover in the newly enclosed arca
::-gel.hcr with the failure of the monsoon retarded the growth of plants
ven hardy plants like Azadirachta indica had difficulty f penetrating
the gravelly surface and recorded growth of only a few Ponigamia
Lr.'-'uafr.z fm_:d better but its growth was slow oo, Mello azodarach
saplings failed once again as they could not survive the drought. The
best girawth and survival was shown by Cassia siame '
wEi_imfypdm saplings planted on the boundary of the old area also
ml::wd. and some even prospered, possibly because more moisture was
I nfﬂd and that too for a longer time in that area due to gulley
plugging. Our efforts to collect water in plastic-lined ponds however,
proved futile. The sheeting that we used, proved thin and brittle imll.h:.
‘-'-'E:HE:' seeped out as soon b8 Ehe dry season beglan.
- h::JI: the onset of the dry season, the cover of herbaceous flor began
it : and die. The ephemerals disappeared and once again the land
e -b;:-:mj mllmsmr.able. The newly revived grass species such as
S fa, Digitaris stricia and Eragrostis uniploides lay dormant
pixron comfortes and  Themeds - ouadmeafois  dominated U1e

landscape ance again, reachi i
was put Lo grazing, ¥ ing spectacular heights as an effective stop
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Spreading the Resources

Faor the 1988 season we decided to add another 5 ha. to our Inind,
making the total area a little over 12 ha. This was really an :xte_nﬁ:rnn of
tand enclosed carlier and lay adjacent to il The aspecl was similar, a
gently undulating slope followed by a steeper oné that ran briskly tothe
water's edge,

We knew that we were spreading our resources rather thinly by
covering a larger area. 17 we had concentrated our efforts in a smaller
area. we could have protected it better and achieved belber m':::-wﬂl_nl
plants. But we were more interested in sestoration af bological diversity
which includes not only plants but other creatures as well. A larger ared
wi reasoned, would albow diverse species Lo take advantage of protection
even if it was partial. It would also give us an uppnnum:ty b utu'.em a
greater hiological diversity. After all, species may require 2 minimum
continuous ared to stay and prosper.

The soil pH in the new area was found to be less than or around &
showing the acidic nature of the seil. But the soil depth was hetter inthe
new area and there were less outcrops of mocks,

The New Area

We enclosed the new area with thoms, some stone and rubble walls
and trench-cum-mound fencing. We also erected small enclosures
around existing shrubbery, redoubling protection for plants that lay
dormant in it. Ploughs ran over the ground along contoufs to prevent
sheet ernsion.

The summer proved long, hot and dreary. !nsrm::; Lh_r.- pl;ull: n:.'b
onCE not ible. We thought of providing drg imgation by
mmg:ﬂ Mﬂu huried near the plant. But these proved costlier
than we imagined so also we found out, the use of a mt:istum—rﬁ.l_llnind
chemical that was then newly-available in the market. In desperation we
tried plastic bags filled with water, the pin-holed bag providing a drip.
Omly a few delicate plants could be watered this way as water Tt ti be
fetched from far away, A majority of plants had to endure the dry sezson
without irrigation.

The Third Monsoon

The 1988 season recorded bountiful (2370 mm) rain, the rainy d.m..!t
the site excesding 60 in the whale season, Three times the reservoir
overflowed. The plants reacted favourably to the bounty of the skiesand
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of those newly-planted T0% survived to see the dry season, We had
planted someé mango saplings that we were reanng in our nurseny for a
year. In the furrows of the plough we had sown the seeds of Siylo
Hewemiala, a shrubby plant which provides good fodder. The seed
sprouted bul could not endure the dry season. Acaels auwricaliformis and
Cassia siamea recorded impressive growth and proved tenacious enough
by durvive Lhe scanty soll and the dry days.

We also experimented with Leuceena leucocephala, b fast-growing
ixobic made popular by the State Forest Department and some private
aspencies. Lack of irrigation znd good soil and depreditions of Block-
naped Hares (Lopus nigricollis) proved inimical to its growth,

As before the most Interesting to watch was the progress of natural
regeneration. The area we began our experiment in. was now enclosed
for over 2 vears, Bul our expectation of this area blooming with many
wild Mowers, was not reatized. Actually the number and variety of herbs
that saw the genith of their growth here in 1937, showed a'decline. What
wi wilnessed was a quiel asaertion of grasses over herba. Poedonihis-
theria hispide, Aristida adscendeainis, Chlonis barbafa, and variegata,
Hogftaris siiictn,  Endgrostts unioloides. compebed soccessfully with
Heterpogon and Themeda and with such herbs as Aeschynomene
irndiea, Dechploctentum degyplivm and Lingmr mgsorens. As the dry
season progressed, however, these grasses lay dormant and once more,
Heteropogon and  Themeds  displaved  thelr resilience In adverse
conditions.

Clumps of Lantann and Woodfordfa also underwent a dramatic
change of character. A number of indigenous plants including Carissg
carandus, Ficus olomerate, Carves callfosa, Careya arborea and Zizy-
phus rugosus popped out of the clumps and for the first tme made their
presence felt. With woodcotter held at bay for & consecutive years: the
coppiced stumps of Terminalio chebule, Bridelio retusa, Albizria proc-
erg and T. alpfo prospered boo; The élimbers lourished and shinbs were
embellished with vivid blooms of Gloriosa superba and long plumes of
the Asparagus. For the first time natural regeneration began to compele
with cultivated plants,

The areas enclosed [ater went through the same phases that we
witnessed earlier in the 1986 area. There was a profuse growth of
Heleropogon and Themedi in the area enclosed recently, while the area
enclosed in 1957 witnessed a phenomenal resurgence of herbaceous
lora. The clumps of shrubbery consisting of Lantame. Vitar and Ficus

showed regeneration of such species as Colebrookis oppasifi:
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folia, Pogostenon sp., Careya arborea, Fombax cerba alm't Inidigodera
puarparea. Even the mcky asterops were invaded by such pioneer species
a8 Mollugo pentaphyla, Polycarpia corymbusd, Anﬂe‘m_lnd Cyanofis.
On the gentler slopes developed a community of sub-dominants consist-
ing of Spermacosis stricla and Aeschynomens indica. A delightful new
ground orchid, a species of Habenaria, nol seen before here, ralsed its
vellow crown in the soft sunlight of September.

Now the arca where it all hqa; mﬁdu?ﬂi‘:;ing mﬂﬁrﬁsﬁ
n Hares (Lepus migricollis), Somet W CAme o
;H.nh;ﬂ n’:fr:dﬂa:hni Dﬂmﬂ sometimes a litter uf\'n’ild!iluga'rﬁuu:rrlrﬁ:}
tried te dig up for succulent roots and tubers. Many times walking
through @rass one flushed a covey of Rock Bush Quails (Pardicuie
argoondah)and the pairs of Yellow-eyed Habbler, Red-vented Bulbul and
Streaked Fantail Warbler are regular breeders. In winter when L
grasses hegan 1o ripen and drop thelr heads, a Pale Harmer (Cirrus
smacrorrsi skims Jow and a Kestrel (Faleo finmunculus) amanim:kW-
inged Kite (Elanes copruleus) linger, hovering dexterously in the calm
gveniing air.

As we progressed towards the fourth monsoon season, the project area
started n:u'tﬂini tar shades of brown. Tn the sector which wa;s_pmtrqed
just over a year, Lantana still domi nated the shrubbery and regeneration
of other seedlings was not yet evident. In the middle sector, protected
just over two years, Lontana was on the retreat and Ficus was mone
sssertive. These clumps harboured the sedlings of Careya arborea,
Terminalia alote and Hombax ceiba. The aﬁ ;h::d lh: h?mmﬂpaﬂ:

pwed a predominance of grasses over fer inthec
Ehmr;zs?mmmﬁﬂ yielded to Contssa, Cargya. Cealebrookia and Clero-
demdron. A pant of the area Jooked like a mini forest with Mangifers
Cassia. Albizzia, Lagerstroemia and Terminatia rearing their tall heads.

The 1989 Monsoon

In 1989 the monsoon was again ematic—with the total rainfall (1494
mmi} only a shade better than in 1987, But the patiern of growt h was now
well set, The most recently enclosed sector experienced a resurdence of
herhs fallowed by a spectacular growth ul’T.h_r.ﬂmdtt Inthe rqudd!e ul.:!i;
24 frass species now competed vigorously with herbs; while in Lhie iy
soctir the number of grass species registered a shght dectine from 16 to
|4 with the area under tree cover slightly Inereased

THE GHEERING OF (IR HELLS a9

The Economics of Restoration

Four monsoons passed and we felt it was mow Lime to tike stock of Lhe
situation and prepare a balance sheet of costs and benefits, Our cost
workied oul b Bs. 5952 per hectare, per vear, over 400 of it having been
spent on protecting the area. Indeed if the present practice of letting the
cattle and goats loose in the hills to graze. was not there, the costper ha,
per vear oould have been reduced 1o Ha. 3537,

As will be clear from the foregoing, the plantation that we camied out
was neither of very vahuable species nor large. [t would be proper Lo say
that we added some value to the process of natural regeneration by
cultivating cerain hardy plants. But even with partizl profecticon, the
nafural process of regeneration progressed apace, the number of tres
species going up from & in the beginning to 40 at the'end of three vears,
The' cultivated plants added another 41 species of trees Glven the
project hudget and the social situation (the practice of gmzing animals
in the wald), even'if we had planted additional and valuabie species, Lheir
survival would have been doubtful, One wonders whether in hilly areas,
instead of cultivating plants { tree species)], would it not be maore adviza-

ble to protect a given area well and let nature take its own course? This is
particularly applicable to regions where rainfall per vear is 200mm or
more. The average minfall al the site between 1986 and 1989 was 1732
TR,

There 18 reason Lo believe that iF the protiection Dhiat we could give wis
better, or if we were successful in persuading. the local people Lo
still-feed their cattle and goats, natural regeneration woald be faster

even when the rainfall was below the average in 2 out of 4 seasons that
we worked In the Project area. With the process of natural mgenération
having full scope, the forest would become qualitatively better, thouth
ned necessartly providing gréater income 1o the people,

According to our ohservations a hectare of hilly area in this part of
Western Ghats, if protected well, vields 30 saplings of Acacia cafcfo, 1h
of Bombar ceiba, B of Alkizzia procern, 6 of Careyn arbores, 4 of Sridelia
retusa, 2 of Terminalic chebula and 1 of Terminalia beflerice every
season, This has happened in the Project area, All these species thal an
naturally coming up. as the area is slowly being transformed from xeric
tor mesic conditions, may not vield economic gains in the short run. But
if protected over a period of 20 to 25 vears, the economic importance of
the forest is likely to increase at an exponential rate. In the longer mm,
such forest could be more valuable as most of our indigenous flora are
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known for their medicinal value, It could also vield olher forest produce
and provide raw material for cottage industries. Also it would be a far
hetter place for the wild animals and hirds than any man-made forest or
plantation. Lastly this could be achieved at a far lesser cost than at
present.

The greening of our hills therefore, hinges (o a greater digree on the
reform of our social practices than on any other factor. Indeed the people
whio live in the hills al present, are thrown {urther away fom the
national mainstream, lead 4 miserable life, spend most of their time in
unproductive pursuits, are without proper education and hence
unknowingly inflict a far greater harm on the ecology of the kills than
wonld otherwise be the case,

For their economic as well as social uplift, it is necessary that they are
weaned from the practice of shifting cullivation, and the practice of
letting their cattle loose in the hills, A= has been pointed out in this
study, these cattbe yield very litthe milk or dung and people waste their
income-yielding vears in following them during the day. 17 human
interference in these hills is minimised the hills will prove far more
productive, and will help the national development effort better, than if
they are explodted through wasteiul practices as is being done presently.

With the 41 species of trees that we introduced in the project area, we
tried Lo convert a part of the arca into a plantation that yields economic
paimis in the short run. If the minimum cost of protecting the area was
R, 300 per ha per month, we tried to enhince the économic value of the
area by spending another Rs. 200 per ha per month. With this additional
expenditure, it is hoped that the area should start vielding an Income at
the end of 5 vears and this income should increase every year if protec-
tion and care of the aren continwe al the present tevel,

Chur experience so far tells us that the process of greening of our hills
is an expensive one, given the social practices and the income of the
residents, Dur study of the catchment area shivwed that the monthly
income of the resident between 19893-85 was less than Rs, 300. 1t is
therefore, impossible for o local resident to invest Rs. 300 per month to
improve the conditions on his own land, If the residents cooperate the
cost howewver, is likely to be less.

What then can be done to improve the conditions of Lie hills and their
residents? For regeneration of the forest a planned and cooperative effort
appears to be essential. Outside technical guidance and monetary help
will be required to Lhe residents for at lieast the Initial period of 5 vear.
Together with this should come secial reform.

THE CHERRIMG OF O HILLS L

It is not necessary to spend a great deal on raising nurseries of plants
that meed to be introudced In the hills. A limited number of plants of a
few selected species are only required, Valuable species require rrigation
and great care including peotection. Irrigation can be provided only toa
vETy small portion of our hills. For the rest it s not economical to
:nifme. It is also uneconomical to provide protection for mast of our hill
regions given the current social practices, The cost of protection is likely
10 Bo up every year if the present social practices are allowed 1o continue,

l_i' the destructive soclal practices are changed immediately gither by
legislation or by social consent, we-can begin the process.of greening our
hills on a cooperative basis at & minimum cost of Rs. 3600 per ha per
vear. If these practices are not changed, the cost is licely to be at least Rs,

G000 per ha per vear bt hlikﬁytuihmnupmmuﬂmumming
rate.

Prukaah Cole
| B Abhimansbres Sociery
Fune 411 005
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A Report on the Cranes of Assam

P. €. Bhattechariee ond Prosanta Saikit

Ali and Ripley (1983} reporied seven species of cranes in the Indizn
sub-continent of which Easfern Common crane (Gres grus), Hooded
crand (Grus monachal, Indian Sans crane (Grus anfigome anfigone),
Burmese Sarus (Gris anfigone sharpill, Démotselle crane (Anfthropoidies
virge) are recorded in Assam ( Baker 1899), Among them the Indian Sarus
and Burmese Sarus were resident and Demoiselle, Hooded crane and
Commaon crane were winter visitors, All these reports of the cranes in
Assam were of early seventies. In Assam no detailed survey had ever been
taken with regard o the distribution, status and hahital preference
uptill now,

During the last two decades the habital condition of Assam has
changed mpidly doe to urbanization and eutradication of the hahitat
associated with wetlapds, Doe o this habitat shonkage apard from
cranes other wetland birds, mamly waders and wateriowl, are becoming
rare.

While surveying waterbirds of Aszam during winier, crames wien:
spotted In some of the localities of Assam. In December 1988, one
Common crane was spotted in the Dishangmukh of Sibsagar district. On
15th and 16th January 1989, 4 Commaon cranes at Jhanjimukh of Jorhat
district, were observed. Interestingly, there was no record of the cranes
im that area previously. In the month of February 1988 seven cranes were
ohserved in the Omang Wildlife Sanctuary of Darrang district, of which
two were Demoiselle and five Commaon. According to the reports avails-
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bie from the local people Commaon cranes are found in small numbers in
Jorhat, Sihsagar, Darrang and Sanitpur districts during winter. Common
cranes were recorded from Sonabarighat, Katakhal and Banskhandi of
Cachar district in Southern Assam, I is reported from all parts of Assam
that the cranes are killed by poachers.
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Status of Barheaded Goose and Cranes in Assam

Aritperuddin Choudhery

Synopsis

Four species of cranes occur in Assam, all of which are seéen occasions
ally. Recent reports of sighting show small numbers. For one species,
the Hoodied crane, the only record pertaing to the wear 1899, The
Barheaded goose on the other hand, is a fairly common winter visitor,
During winber a lange number of migratory waterfow!] are captured with
the help of nets, which practice is dangerous for the rare binds.

Introduction

The recent data on cranes and Barheaded geese presented in this
paper have been collected by me during field trips to the wetlands and
other areas in different parts of Assam bl the winter of 1988-89. An SLR
still camera with a telephoto zoom lens of 75-250 mm, a pair of 20x
bnocular and a M telescope were used during ohservations.

Barheaded Coose (dnser indicus)

A commaon winter visibor, it affects large man-made tanks, beels and
rivers, notably the Brahmaputra. Detailed observation on the species has
been made by me in Sibsagar district of upper Assam. First sighted by me
on 21 March, 1987 on Joysagar, man-made histonc tank (water area ¢, 63
hectares) Jocated on the southern fringe of the Sibsagar Town. A total
fumber of about 300 geese were there in two groups of about 150 each.
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Succeeding winter's first hirds seen aﬂ._iin on the jm[;ﬂ:.ﬂ;i
December, 1987}, The largest congregation ohserved was 0 RiSL
an the Joysagar Tank (25 December, 1687). The Barheaded geese 2
common skght in Joysagar almost throughout the wlnur-Tm_uhT] !
in the tank for the day spending the niﬂ_l'li in the chapories (5 -
sandspits) of the Brahmaputra and in Pani-Dihing wt_thmh Inan tm;
large tank, the Sihsagar {area ¢ 52 hect.) in the rrmn_tmmhma.w ’
arvive late | first seen on January, 1988, They haunt this tank mos ;
small focks, sometimes in association with tlwﬁrl:-yhn! Hr_lmuﬂ.wr
More ohservations on the Barheaded geese n Eﬂmgr dm;l;;ere
made on the chaporis {istands} of the Brahmaputm as_!d in P'a_m— Tbuu;_
Affecting man-made tanks in lange groups is q,ulltlmtn‘ﬁshnﬂ.ﬂﬁ
species is known o haunt chiefly large iheels and rivers |Al & Rupley,
lg'léi'?:': Barheaded goose is also common in the beels and fields u{
Kaziranga National Pmﬂt.&ﬂnckuflwmnhmedmuaumﬂm
( south-west of Bimali) on 29 January l?ﬂ.ﬂln thie same day many wq:.
seen near Sohola beel also inside the mta:nnalpaﬂ.sumaﬂmﬁﬂ:k:;
November-December 1986 1 saw one goost in Hajo i.Il:.m'.'||-|,1|:|r.lIiwj
which was captured ﬁmﬂaM!uiBirpﬂlldr.stﬂcl.TMBarhﬂ H.gmu
has also been reported from Ovang Wildlife Eanrlu:nlandl:hz Wi
heel area ( Hailakandi dastrict). Lascally it is-called Boga MJWEMI:I
mise in the Brahmaputra Valley) mdsmrq!hnummﬁh in o

areal,

Common Crane {Grus (s s
b e E@Zﬂlmﬁ mufil;;:g i Sihagar distric

stragglers The only sighting recor :

{Chowdhury, 1988). The earlier siray records ||:| Aszam wire mﬁ

himpur and Cachar (AT & Ripley, 1983), which are apparentl

N, _

1 Incated the cranes on 2 Februany, 1988, in the Dobaoli chﬂ:mmi

Disangmukh while surveving the area for hirds. Doball chepor ; e

sandy tract/islet in the Hrahm!.-pu!.ra ﬂ!;ﬁiﬁ jmhu rTmm:ln'l:

a.m. They were walking and feeding on t :

; also thire. At 10:35 a.m. they too

dinica) shrabs. A few immalures were A s
i from the spot when | could count the whole group 4

'1?.7- crahes altogether. On 7 February, 1988 | agun surveyed the locality

bul did not see any crand.
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Hooded Crane (Crus monecha)

Recorded as winter vagrant only. The only definite record in the whole
of India is & young bird shot by Baker in North Cachar in Decembey,
1899, Other sightings in Assam, also by Baker were recorded on the
Subansiri River, Lakhimpur (All & Ripley, 1983), During my swrveys,
which were of course not exhaustive, | did not come across a single
Hooded crane. From Lakhimpur area as well as Majuli island (Jorhat
district) | réceived a large number of reports ol sightings of cranes dunng
winter ( Bikul Goswami, pers. comm. ), but authentic specific identifica-
tlons were not available. Near the Barbee] {south-west of Bimoh) in the

Kaziranga Mational Park | once saw some silhouetted crane-like birds
(29 January, 1984),

Sarus Crane (Crus antigone)

Recorded as a resident hird (Al & Ripley, 1983). But till today L eould
not locate & single hird anvwhere in Assam. [ alsovisited Manipur (April,
1988} and surveyed the western edge of the Loktak Lake and also the
marshes of the Keibul Lamjso National Park, but no trace of any Sarus
crane. In the Handbook (Al & Ripley, 1983) nothing specific has been
mentioned aboul its status. Surviving population, il these be any, moust
be very low,

Demolselle Crane (Anthropoides virngo)

Smallest of the cranes found within our Bimits, the Demaolselle crane is
an oécasional winter visitor to Assam. During my detailed survey of
wetlands of Sibsagar district in the winter of 1987-88 not a single bird
sighted. In Kaziranga, Pabitam, Laokhowa, Burha-Chapori and in the
wetlands of Kamrup district | did not.see any Demaodselle crane.

The anly observation made by me was in the Orang Wildlife Sanctuarny,
Darrang district, It was on 22 January, 1889 while surveving the Satsi-
molu beel on elephant-back that some grey-coloured hirds suddenthy
sprung from behind the tall elephant-grasses (time, ©30 a.m.). Recog-
nising them to be cranes | immediately stopped the elephant and started
iheerving the birds keenly. A total number of four hirds seen soaring
overhead, On cloder observation with a 20 X binocular | could make out
the following characteristics : size, smaller than lesser adjutants (Lep-
fopiilos faranicis) which were also soaning alongside; body colour from
below, light grey; and a deep grey or blackizh patch extending from neck
to breast. The only crane with which the Demoiselle is likely to he
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confused in the field is the Common crane. But in this case the birds
were much smaller, and the black extending wpto breast (restricted to
neck in case of Grus grus) put me in no doubt about theiridentity. | also
photographed two of them in @ight (colour transparencyl.

Conservation & Discussion

All the four species of cranes recorded in Assam are among the very
rare birds of the state. While the migratory species were always scarce,
even In the latter part of the last century, the Sarus has perhaps vanished
due to loss of | breeding) habitat. The wetlands comprising the beels and
faors are being reclaimed for agricultural purpose, Fishing, boating and
grazing in and around the wetlands have also increased considerably
over the years because of rapid growth of population. The chaurs and
chaporis of the Brahmaputra are also gradually being settled by tempor-
ary fishermen and graziers hesides the larger ones which are already
under permanent occupation. All the four species of cranes need conser-
vation attention.

Still fairly common during winter, the Barheaded geese face major
threat from mazs netting by the locals, because netting takes a much
higher toll than shooting. There are also cases of poisoning. It isonly in
the profected areas like the Kaziranga Mational Park, Manas Tiger
Reserve, Orang Wildlife Sanctuary, Dibru-Saikhowa Wildlife Sanctuary,
Pabitara Wildlife Sanctuary, Lackhowa Wildlife Sanctuary, Deepor Beel
Wildlife Sanctuary and Burha-Chapori Wildlife Sanctuary (proposed)
that the wintering birds are safe. What is most important now is to
expand the network of protected areas. On a priority hasis the Pani-
Dihing wetlands of Sibzagar alongwith the adjacent chapories and the
Phokolas-Diorou beefs should be declared a wildlife sanctuary (. 60
km?), The propoded extension of Kaziranga National park which is to
cover the whole stretch of the Brahmaputra and its chapories should
also materialize early.

In the historical tanks of Jovsagar and Sibsagar the Barheaded geese
as well as the other birds are not disturbed. Both the tanks are regarded
as sacred by the locals,
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The Cranes of Madhav National Park

Rajiy Saxena

Introduction

India can boast of having 6 out of 15 species of crane found in the
world. They are Sarus (Grus antigone), Blacknecked (G, nigricollis),
Common or Eurasian /G grus), Hooded /G monacha), Siberian /G
leucogeranus), and Demoiselle Crane (Anthropondes pingol

In Madhya Pradesh, the Sarus, Common & Demoiselle have heen
regularly reported from Mational Chambal Sanctuary (district Monenal,
Karera Bustard Sanctuary and Madhav National Park (both in district
Shivpun). The cranes have been seen in Dhar and Raipur diskricts also,
The present status of cranes in other parts of Madhya Pradesh remains
ohscure.

The langest congregation of these Lhree not-yet-endangered species of
crane in Madhya Pradesh has been reported from Madhav National Park
whete they can be seen in large number in winter.

Madhav National Park

The Madhav National Park (25°26" N, and T7°42" E} 15 situated in
Shivpuri district of Madhya Pradesh. The State Government declared it
to b & mational park from 15t January 1959, The present area of the park
it 156 sg, kms. The notification for extension of the park has been [ssued
by the State Government vide No. 14,/1,/28-10(2) dated 28.5.82, as a
fiEsull of which the area will become 337 sq. kms. after the completion of
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thie process of transfer of the area (See map-1),

The two national highways No, 3 (Agra-Bombayl and Mo, 25
{Shivpuri-Bhognipur] divide this-park into three parts. There i5.also a
good nebwork of metal roads in the central 2one of the park

Tha entire area is covered by a series of undulating hills with intermit-
tant valleys and two lakes. The numerous hill streams and gorges retain
the water throughoul the vear, The altitude of the park varies from 380
metres o 4B0 metres above mean sea level, The maximum temperatune
in summer (April-lung) and minimum temperature in winter {October-
January) are 45" and 3°C respectively. The average rainfall {Jube
September) 14 1010 mm per year,

That forests of the park ar. northem dey deciduous mized type, and
mainly consist of kardhoi (Anogeiosus pendulay, khairiAcacia catechul,
salal (Boswellie servala), dhaora (Anogelssus latiiolia), nirgun (Vitar
migundnl and siarkanta Argemmone mérvicanal The jamun (Eugenio
Jambalana) and mahua (Madhuca indica) are found along the mallahs.

Panther, chital, nilgai, chinkara, samber, chausings, black buck, wild
haar, wild dogs, langur etc. are the main animals of the park. Tiger has
nit been seen fora long time, Recently two tigers have been released in
thie park for the btiger safan. About 200 spectes of birds have bien
recorded, out of which 80 species can be seen in both lakes during winter
when a number of migratory birds come here. Crocodiles can be seen
hasking in the sun near the lakes.

Lakes

Two laked, namely, Sakhyva Sagar and Madhav Lake, are situated in
the south-central part of the unextended Madhav Natinnal Park, the
area being 3 5q. kms. and 0.49 sq. kms. respectively. The water level of
the lakes during rains rises by B feel.

The one-fourth of the houndary of Sakhya Sagaris concrete wall while
the rest is natural boundary with muddy, marshy aréa gradually sloping
dawn to shallow and then deep water, Cranes are found in the latter area.
They are also seen at Madhav Lake.

The Cranées

Demuiselle and Evurasian Cranes amve in Madhay National Park in
winter while the Sarus breeds here

Tahle-1 shenis the yvear-wise census of cranes of the park. The censis
has been done in winters, In case of the year when mijor variation was
found in the number of cranes counted by different persons, the maxi-
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mum number has been taken for comparisan, The park authorities say
that they do not have any record about their numbers.

Data for the years before 198384, are not available.

Sarus should also be counted during the breeding pertod. Their
numbers shown in Tahle-] have been taken from winter census only.

Tahle1
The Census of Cranes in Madhav National Park
Yiar Demoiselle Eurasian Sarus
19H3-A B 15 21
10R4-H5 a5 B 13
1 9R5-86 1] 50 17
1986-8T 557 1 (¥ 2 R
108754 T 100 50 (1)

DMiscussion

Upllﬂ the winters of 198687, only a few hundred Demuiselle and
Eurasian Cranes armived annually in Madhav National Park. But in the
winters of 1987-88, upto 7,000 Demaiselle and 1,000 Furasian Cranes
were counted. Even if a big error margin is left, it is certain that these
cranes came in far greater number than previous vears.

Their sudden increase appears due to scarcity of rains in adjeining
states of Gujarat and Rajasthan in 1986 and 1987 and an early drving of
the lakes in the narth. Severe winter in the north in 1986-57 and
|9RT-BB might be a second cause, The winter of 198788 may be called
‘the winter of great variation”,

The Sarus breeds in Madhav National Park. Four juveniles with their
parents were seen in January 1988, Here they build their nest in muddy
_nn.:l: slightly grassy area nearthe shallow water of the lake. Catile frazing
52 major problem as they come 1o this shallow area to drink water. thus
:lﬂ :3 the cranes and destroy their breeding ground. Further study is

e f

A large concentration of the Demoiselle Cranes was found near Kot
{Rajasthan), and recently, the Sarus has also colonised here. As the
Straight distance between Madhav National Park and Kota is ahout 200
kms. there is scope to compare the number of cranes that arrive every
vear at bath places to find out if any relationship exists between them. I
"t does, whether it is proportionate orinverse. This may be done with the
tranes of Karera Bustard Sanctuary also.
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From many places in India the cranes are reported Lo cause a Luld
destruction to crops, and hence the farmers are annoyed. There is no
such problem with the cranes of Madhav National Park because during
their stay the cranes seem to remaim within the park. If they cause any
damage Lo the crops of surrounding villages, it should be negligible as
no complaint has been filed so far. -

It is necessary to know the present status of cranes in central an
eastern Madhya Pradesh 1o ascertain whether all Dtt!'lrm:sdl-! and Eure
sian Cranes that arrive in Madhav National Park remain there or some of
them further migrate towards other parts of the state.

Hapiy Saxena
Henuman Magar
Phalka Bazar
Crmalior 474 004
(M.} INTILA
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The Land Tortoises along the Western Ghats of
Karnataka—An Excellent Indicator

B. K. Sharuth

Abatract

The Cane tortowse, Heosemys sifvalica reported only in the forests of
Kerala is now discovered in the higher elevations of the Western Ghats in
the district of Dakshin Kannada in Karnataka state. The lesser known
Travancore Lorlose fndofesiods forestinil 8 found bo be sympatric with
the former. These inhabit the same terrestrial hahitat which is under
high pressure of exploitation. The slightest disturhance of the habitat is
Iikely to decimate the population. Hence it is.a very gond indicator of the
health of the terrestrial envimnment,

I ntroduction

The Western Ghats of Karpataka harbour one of the mme preserves of
the tropical rain forests of the world. Known for its diversity in animal
life, the forest on the Westemn slopes of the Western Ghats is the home of
land tortoises. The rarest among them, the Cane tortolse, is now disco-
vered from here.

The other land tortoises Indodesiods forestingl commonly called Tra-
vancore borboise, fresh waber turtles like Melanochelys Fiuga, Lysa-
mese puctats and Tryonie lethi are also found here.
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Hahital

Thi Western elopes of the Western Ghats in Kamataka precipitate the
maximum rainfall. Agumbe receives the highest rainfall in I.h!a world
anly next to Cherapoonijl. All this and other factors had f_::rl.llatzﬂ &
copiows growth of forest. Hiding it the safety of the litter which is under
the closed canopy cover of the rain forest and in the hurmow of Ehie humus
they find the slopes convenlent to negotiate.

Ecology

The tribale whao live in the foothills and in frrests humt these tortodses,
Though hunting is not the main human pressure on these mlm.alsl. 14
can he minimised, The major threat to the animals |s the hihitat
destruction, Annual fires triggered by man kills many tortoises. Hav_in;a
hard shell it has very few natural enemies. Hence any alteration in its
pagulation density may be related to human interference.

The Travancore tortoises are large. They grow to about EEHMIH
weight. The colour varies from fight brown to h\lu.chlhutaﬂ have light
vellowish blotches on each dorsal scute. Though it requires humid
climate it is active dunng the day and s herbivorous.

A peneral survey reveals that very few of thise animals are found in
their usual habital covered with forest. ;

A much rarer land tortoise, the Cane tortoise fiies In the hlgl_'ﬂ
elevations of the Western Ghats. 1t lives in sympatnic assockation wrﬂ_l
the Travancore tortolse, Only one female was so far collected i_nd is
described below. It is more active towards the evening Mothing is
known of its feeding and breeding habits.

Description of the Cane Tortoise

The carapace is hlack in colour, The plastron is white but the edge is
hlack fnear the bridged. The head is brownish in colour. Traces nfm_d.
colour are seen on the mandibles. The pupil s black and the comea is
heown, surmounded by a grey limbus. Sclém is rsddish-brown in eolour,

Description of the specimen

HBased on one specimen collected from the Ghats. The specimen isa
female. 1t was located by a tribal. _

The striking characters of these tortoises s the presence of thres
prominent ridiges on the carapace. The ridges, unlike those in Melano-
chaleys, converge towirds the posterior end
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The beak on the upper jaw extends downwards and overlaps the bower
jaw. The beak is 3 mms. in length.

The limhs have five webless digits. The hind limbs are more columnar,
The claws are strong and well-diveloped. The absence of webs however,
is distinct,

Thi animal seems o be more active dunng the later part of the day,
Generally they are less active in captivity.

Signiflcance

The Cane tortoise was first reported by J. R, Henderson in the year
1912; Later in 1986 Vijava C. rediscovered it from the same place and
described it {2} more fully, She reports that it is endemic to the hills of
Chalakudi in Kerala, Since then it has not been reported from anywhene
else, It is also unique 1o find it-north of the ‘Palaghat fap.

Concluaston

The land tortolses ;: Travancore tortoise and Cane tortolse can be used
us indicator species Lo determine the health of the terrestrial ecosystem
along the stopes of the Western Ghats in Karnataka Hence the data such
as the population density of the animal must be known.

B, K. Skhasaih, MSe
Reptile Heseanch Centre,
HSINCESE" Trust,

FR Arpsamain Homl,
Mangabane575 003 LK,
Karnateka Siaty
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Wintering Blacknecked Cranes in India

Prakash Gole

The Apa Tani valley of Arunachal Pradesh shot to fame in mid-fifties
when Col. Betts reported a small flock of Blacknecked Cranes (Grus
nigricollis) wintering there (Betts 1955)—the only fock then known
wintering outside China. But for the unfortunate cranes, the scene
arcund them was changing faster than what many of ther admirers
would have liked, Col, Betts wrote again in 1971, “The cranes were
comparatively fearless of the 20,000 Apa Tanis who lived and worked in
the fields, but even then anyone not in Apa Tani dress coubd not get
within (LB km of them. With the appearance of outsiders and soldiers
with firearms, aircraft and motor transport, there 15:a very Jrave risk that
the birds have either heen shot or scared away.” (Betts 1971},

What actually happened to the Apa Tani flock s not documented.
When Lavkumar Khacher went to the valley in search of the flock in
1978, he could not find a single crane. He was told that the last pair-was
shiot and eaten two years before {Lavkemar 1981), Biacknecked cranes
had apparently stopped wintering in India

Then came the discovery of large numbsers wintering in Bhutan (Gole
1989), The occurmence of substantial numbers in Bumdiling at an
altitude of 1500 meters and lower than that of Apa Tani valley (1830
meters), rekindled the hopes that valleys in India adjacent to the Bhetan
border might still harbour a few pairs of Blacknekced crane. Lavkumar
had also expressed the hope that these cranes could be found in vailews
where similar hahitat conditions prevailed His probables were Lhe



46 A MERAL OF ECTLOCICAL SOCTETY, Wil 1. L

lowland marshes in Lohit division and the marsh south of Seppa in West
Eameng division | Lavikumar ibid),

1 got an opportunity to make a diversion 1o Arunachal Pradesh while
loaking for the Sarus in Assam. | went Lo Apa Tani valley in late February
1990, The valley is a wide shallow basin Manked by low hills clothed with
dense pine forests, Rice flelds occupy almost the whole wlley. In one
cormer is an-airfield where small planes tand . In late Feberuary the rice
crop was harvested long back and preparations were on for the spring
erop. The whole valley was a picture of hustling activity. Rice figldswere
full of people and their animals; there were scooters, cars and trucks on
the road and Apa Tanis In traditional dress were hard 1o find. Elections
fior the legislative assembly were due. Processions and motorcades were
moving on the mad and loudspeakers were blaring the merits of the
conlestanis

The wet rice fields looked very promising and tempting. But no decent
crane would have landed there with so much human nodse and move-

ment surrounding. him.

| showed Hiacknecked pictures to many Apa Tanis, now in modern
dress-and rding scooters, But they said that they had never séen such
hirds in the valley, Finally | found an Apa Tani in traditional dress
complete with bow and arow and his “dah” (a short sword) slung at his
wiisl, When he looked at the picture, he exclaimed, "Rendah!™ the local
name for the crane. Many vears ago they used to visit the valley, he told
me. “We never used bo Kill them”, he added.

It was the entry of the outsiders in the valley that probably sealed the
fate of the Blacknecks.

I also visited Tawang which sits high on a mountain. Tawang is a
district headquarters with all the hustle and bustle of modem times. But
its lower reaches are broad and gently sloping. Natumlly villages and
terraced cultivation occupled these broad slopes, The ever-smilling
Monpas, the local tribe practising Tibetan Buddhism, immediately rec-
ognksed the picture of Thung Thung Karma, the nume given to these
cranes in Ladakh, Tibet and Bhutan, “A pair or two sometimes come Lo
our fields™ they told me. The broad terraces indeed looked a promising
habitat.

Bul the inhibiting factors operating in the Apa Tani valley were
present in Tawang aléo and probably deterred the Blacknecks, Though
the Buddhist culture in the region was awelcome sign. Now | had to find
a valley that retnined Buddhist culture but was still away from the hurly
burfy of modemn civilization,

WINTERING MACKNECKED CHANES, |N §RDLA 4.?

I_l was while retuming from Tawang that | happened to bok into 3
:.J;.E:j l.r-:tl'q[.'lr.d.ﬂ. dirt I::.u:k connected it o the main road. Hardly any
ik phied over the tack. T
s he valley was sparsely populated and the
As we slarted on the dint track. | showed t i
Monpa. He recognised the Thing Thung and nj:;irzlf;:: yig;:;m ?rf
had come Lo the valley. We approached the village and stupptpda to
enquire at a small hut. & man who was cleaning some fish came out to
say that only two days ago he had seen a pair, This was the first positive
statement that Blacknecks were indeed present this year.
We went hqmn;l the village and | scanned the sprawling rice fields.
::;;;;a:‘ [Iwit?n:ed:‘ntﬂr recoginised the familiar black and white forms
n harves
g ]Edm ted fields. The Blacknecked crane had relumed
The place was Sangti valley (Lat. 27°.26° N, e
trom Dirang. a charming town on the main mﬁﬁiﬁ ﬁiﬁ:
the cranes on 15th February al 1430 hrx in bright sunlight with
m asterly winds at temperature around 15°C: The cranes were
searching for food in fooded fields, looking probably for frogs, shrimps
and such ather animal food, We did nat find any fallen grain in thos
horvested ﬂ?lds: Ngjas, Cyperus sp, and Myrlophyilum were the other
plants growing in those fields. 1 was accompanied by Vice Admiral M P
Awati {Retd.} and Prof S D Mahajan from Kolhapur who share with me
the {re)discovery of wintering Blacknecks on Indian soil,
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Book-Review

The Status of National Parls and Sanctuaries In Indla

Four researchers have now produced a very useful document on our
nature reserves, They have brought together a lot of information. We
now have a complete statewise list of national parks and sanctuaries
together with their location map. One 13 pheasanthy surpnsed Lo see the
whole country dotted with nature reserves (445 total), though the total
effective area coveréd by them is not known.

The report however succeeds in revealing the stark realities of our
nature reserves. [t brings out the fact that cnly 8% of the sanctuaries and
40% of the national parks have completed all the legal formalities and are
duly constituted legal entities. Many of the others do not accurately
know their boundaries. Their managers do not even have access to
relevant maps. Most of the reserves have no system of gathenng and
regularly monitoring information about their fora and Guna. Uptodate
information on forest types existing within their area has not heen so far
Bathered. They do not know all the bird and animal species found within
their area, nor do they have a system of regularly gathering these data.
They have no facilities to record weather data and waler quality is not
monitored at all.

Many of the reserves have resident human populations within them
and suifer from legal and illegal fellings, grazing. cultivation, poaching,
extraction of Hmber and other product etc, Some have public thorough-
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fares running through them, some have commercial and social planta-
tions within, while some suffer from excessive and unchecked tourism.

This then is the environment in which our wildlife managers work.
Naturaily most of their time must be taken up in resolving conflicts
arising out of peoples’ rights aboul settlement, agriculture, grazing,
carrying on other occupations élc. not to mention arguments with other
government departments and agencies and conflicts arsing out of
illegial activities. It is no wonder then that most of these reserves have no
proper managemént pland. Moreover, separale budgetary provisions are
available for only a few and for the rest even the sanctioned funds are not
always released.

Why such a sorry state of affairs? The main culprit seems to be the
exploding human population. The report has as its hasic premise the
concepl of the camying capacity of natural systems. If this capacity is
exceeded, the systems collapse. The report identifies pollution and
intensive exploitation of resources as the major factors leading Lo such
eollapse. Bul both these bre the result of increasing human population
“and their Increasing wants which should be identified as the basic cause
of pressure on ] natural systems. Indeed the five steps that the repont
lists as essential “for the development and maintenance of a vishle
wildlife protected area network in the country”, can only become opera-
tive once this hasic conflict between expanding human population and
contracting natural areas is resolved. At somie point we | perhaps at the
highest political level) will hive (o pose and answer this question : Do
we really want to save all the non-human creatures that are still existing
in the country? And how much land, water, forest and ather resources
are we prepared to set aside for them?

The authors have yet to complete all thelrfield visits to nafonal parks
and sanctuartes. We may then expect a more comprehensive report
which will probably mise and answer such guestions. Nevertheless this
status report does make some valuable suggestions such as developing
uniform criteria for identification and classification of reserves, unifor-
mity in legal steps and procedures, preparation of a conservation-hased
land-use plan at national level ete. which may pave the way o resolve the
hisie guestion,

In the present state of affairs however, wildlife managers are called
upon b prepare managerial plans on sublects for which they are hasi-
cally not trained. Such natural resource-wild life-cum-socio-economic
master plans seem to be imperative in the opinion of the authors. They
then go on to categorize various activities that are to be Gaced by the

Delhi 1989, Price fe. 250 thard cover), Rs. 150 {
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Terminalia tomentosa | alata)
Terminalia bellerica
Carallia integarrima
Maesua feren
Patagquium elliptiscum
Diospyros ebenum
Alstonia scolaris
Cinnamomum zevlanicum
Actinodaphne hookeri
Litsia zevianica
Biachofia Javanica
Ficus glomerata

Ficus tsiela
Buchanania fatifolia
Elasorarpus ganitrus
Flacourtia indica
Garcines indica
Ochrocarpus longifolius
Gymnosporis montana
Terminalia chebula
Memecyion umbellatum
Randiz brandisii

Ixora parviflora
Symplocos beddome
Ohen diedea

Myristica attenuata
Brideliea retusa
Glochidion hohenackeri
Mallotus phillippinensis
Strychnos potatorum
Ficus retusa

Symplocos spicata

Ixora nigricans

Bridelis hamiltoniana
Aporosa lingdleyana
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Strychnos ap.

Capparis moonki
Hibiscus furcalus
Atlantia racemosa
Carissa congesta
Acacia intsia

Lizyphus rugosus
Scontia indica
Haplanthus verticillaris
Solanum fndicum
Ligustrum neilgmense
Crewin asiatica
Garcimia spleita

Leei samblcina
Indigotera pulchelln
Desmadium laxiflonm
Maesa indica

Pavelta indica
Blepharis asperrima
Erunthemum mseum
Carvea callosa
Strohilanthus exiocephalus
Lepidagathis cristata
Deditacanthus rodeus
Adhatoda vastks

Vitax negundo
Clersdendrim infortunatum
Pogostemon parviflorus
Ciodehroockia oppositifolia
Entada scandens
Cociulus macrophylla
Allophylius cobbe
Combretum extensam
Dalbergla sympathetich
Jasminum malabart um
Argyreia Booken
Lettsamia ¢lliptica

sp el iy Gl

Bauhinta vahil

Hufea superta
Smilax macrophylin
Embelia virdiflom
Elaeagnus conferta
Clematis smilacifolia
Clematis wightiana
Jasminum pubescens
Rubia cordifolia
Ichnocarpus frutescens
Marsdenia volubilis
Crvplolepis buchanani
Piper nigrum
Gretum scandens
Impatiens balsamina
Cyperus spp
Commelina-spp.
Swertin decussata
Exacum bicalor
Drosera indica
Plotanthers sussaenag
Dendrobium macrmai
Eleusine coracana
Acalypha indica
Celtis cinnamomea
Aerides crispurn or olher orchids
Vanda roxburghii
Hoya retusa

Lippia nodiflor
Leucas stelligera.



Journal of Ecoluglen] Sociesy, Vol 3, 1990

Faith & Forests Go Together
& £ Mighofan

Mot far from Kolhapur (about 90 km. ) was a patch of primeaval forest,
the famous Sacred Grove of Sawarde, Till recently, though forests in
other parts of the district had disappeared, the groves remained due to
peoples” faith in deities who were 2upposed bo be the guardians of these
forests. The erosion of these sentiments has now threatened these
pgroves also. In ofe case the trustees of the organization, the legal
custodions of the Grove, themselves decided to sell the forest, Only the
timely resistance by environmental groups and intervention of the
district collector saved the Grove,

The author then describes the luxuriant vegetation of the Sawarde
grove, where due to the effect of the micro-climate, even deciduous trees
had tumed evergreen. The forest divided into different canopies,
harboured a variety of mre plants including many used in medicine. The
shrubs and the giant lianas, the insectivorous plants and the epiplyvies
including some beautiful orchids presented anundisturbed eco-system
with insects and birds taking their allotted place in the dose-knit
network.

This was the scené 25 vears ago. Now there is trensformation to the
detriment of hiclogical diversity. This was due to the pressure of
population. There 15 also pressure from outside contractors who want Lo
extract timber. Moreover, people do not believe in, as in former days
the religious Importance of the grove
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1t i now imperative to realize the importance of such groves which are
veritable gene pools, Lastly the author suggests some steps such as
protection, propagation of indigenous species and creating awareness
amatid people abaut their importance.

ANNUAL REPORT 1989-80

I. The year under review saw the completion of two projects under-
taken by our Seciety. The first was at Panshet, sbout 48 km west of Pune
near the famous Panshet dam, The Project involved restoration of
bigslogical diversity on a hill fanking the Panshet reservoir. In practical
terms it involved greening of our barren hills, | avold the word “ afforesta-
tion" in talking ahout "greening”, Afforestation now-r-days has come to
mean plantation of fuel, fodder and fruit-bearing trees. While we did
plant & féw of such trees, we were mainly interested in studying natural
regeneralion, that progresses once hiotic interference; prazsing. tram-
pling and cutting of plants, was removed. | therefore, prefier the word
“restoration” (o describe the work we did.

The experience we gamed during the 5 years (1986-89) that we
worked the Project should prove useful to those who wish to restore
biological diversity in our hills. The report we submitted bo the Ministoy
of Envlronment & Foredts, New Delhi, the sponsors of the reseéarch
project, highlights the following : 1. Given the social practices prevalant
in the hills, restoratinn is a fairly costly job. Our minimum cost was
almast Rs. 6000,/- per hectare, per vear, 2. If the present practice of
letting the cattle and goats Inose to gmze in the hills, is not effectively
curbed or hanned, Lhis cost is likely o increrse exponentizlly. 3. Affores
tation, as il is practised today, will be costlier than resotration, as it
imvolved brigation, manuring and care and protection of plants. Provi-
ston of irmigation water to hill plantationsis neither possible nor feastble.



4. Moreover, restoration gives rise 1o a forest which benefits not only
man but other creatures as well; in effect, restoring the ecological
balance disturbed due (o years of misuse.

Three vears of work on the Project site have rejuvenated nutritious
grasses, b host of medicinal plants and some fodder and fuel trees. But as
the land was previously highly degraded, the plants took a long time to
establish themselves and are a3 vet voung and tender. They will need
prodectinn for at least another two years. We have applied to the Ministry
for funds to enable us lo continue the Project for two vears more.

IL. This vear also saw the completion of the first country-wide project
that the Society undertook, The Project was to assess the status of a
large bird, the Sarus crane, and to find out how this bird, which is a
commensal of man, is faring. It therefore, invelved the study of man and
hird interrelationship. The report that we submitted to the Wildlik
Department of the Ministry of Environment and Forests, brings out the
fact that Sarus has disappeared from many regions from its former range
and its population is declining. Where it is still commaon, its breeding is
not successful due to human pressures on its wetland breeding habitat.
Sarus has now retreated Lo regions which are called “ backward” in terms
of economic development, signifying that pressures of economic devel-
opment are adversely affecting it natural habital,

This probably is the first country-wide study of man and bird
relationship.

1. Qur Society entered the field of higher education forthe first Eme
this year, In collaboration with the Engineering Staff College of Govern-
ment of Maharashtra, we conducted a Seminar and Crientation Course
at Koyananagar on Ecological Considerations in Water Management for
Class | officers of the lmigation Department of Government of
Maharashira

The Society now wishes to make such courses a regular activity.

V. In May the Executive Director visited USA, his visit made possible
by a grant of Fellowship by International Crane Foundation, Wisconsin,
USA. In September he visited USSH 1o attend an international workshop
on cranes through an invitation from the Academy of Sciences ol ISSH.
In December be also attended the India-Pakistan Conference on the
Environment organized by the Centre for Science and Environment,
New Delhi and WWF-Pakistan.

In December 1989 we participated in the Asian Crane Congress at
RBajkot a5 one of the organizers and in January 1990 a2 one of the
national coordinators for the annual waterfow] count,

V. In January 19990 the Executive Di
rector attended i
g]hampm L: The m_peun[ was called by Gowt. of India l: dT;ﬂu:l:Eﬂ::
Natonl Pk, Bharspen o e i1 the Kevadeo Ghana
. : . The af wildlife departments of Gug
rath, Rajasthan and UP alss partici " prod
: pated. The meeting dise
mhrl'?rehmvt prqinit propasal for conservation ﬂngfﬁhunuiﬁ
sub t|lt.1|:l by our Society to the Govt. of India. From this proposal the
Emﬂmtmhm wintering sites of these cranes outside Bharatpur
b ’;1 ) taken up on priority, While Gowt, of India arganized
o uﬂ:lhn s, our Dr, 8, V. H‘i‘mm:mmimuin his
plane and located a pair of Siberian cranes about &0 km southwes:

not meet with such success. Dr Bhave plans to j
; make
next season, hopefully with financial backing from H:emr:;:ﬂ
suﬂefm'emm Hw:ﬂﬁ:::ﬂﬂﬂmf with deep sarrow the sad demise of
¥ nefact
leading conservationists of the EDuh: S ST v
The Society is now poised to carmy out with Ereater vigour the work of

research, educatin ion i
ini : N and restoration in the felds of ecology and

Prakash Gole
Executive Director.



Ecological Society

Thie Sty wies founded in 1932 5o promob resemch and education
i oecoligy. Theough research, the Socety endeavours to study the
umpact of develupmental acthaties o ecolpgy: through education, the
sncrEty e o -make people awWare of the mmplication of the adverse
effects an eeolugy; and through field projects the Soviely proposes toset
up model units where  developmentsl  planning - and -ecological
comgereation complemen| ench other io bétter the ot of the people.

Members of the pubile are cordially imvited to participate in the work
i the Socioby by becommg a Wellwisher (life coninbution Bs 100, a
Wenetachior (lile contribubion Re 10004, or o Patron {fife contribution
He, TIWHRD, Contribiofions inocashor kind are accepted, All donabions are
exempt frmm dpnesme s All e three cabegones of participants feceive
Suciety's Journal and dre invited o programmes organised by the
Seciety such as talks. film and slide-shows, seminarsand sympesia, field
tripa gnd @xdursions gle

Al contrbutions and corespondence: W the Saciety should he
divected to fha oificis! pddress of the Society in the name of the
Exrrutivie Disector or (he Edifor, Joumnal of Ecological Society, os the
case iy e

Yiews md opimons exprossed in the Joumnal or other publications of
ihe Sacrely are pol necessarily of the Editor of the Jourmal or the
Triispes ol Erolpgicsl Soclety,




