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Pleione Orchid
Pleione praecox
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I n the mid of 2014, while preparing for West
Bengal Forest Service examination, | came &Cross a news
that shocked me & lot. It was about mass poaching of
Indian Spine-Tailed Lizard in Jaisalmer district of Rajast-
han. The picture associgted with the news was a ghastly
scane.The heap of dead lizards piled up in front of the
arrested poachers made me fo feel dejected about our fast
diminishing wildlife. At that time. | did nat have enough
knowledgeabout this creature,

In March 2018, during our West India tour as a par
of the 5State Forest Service fraiming program,) got the
opportunity to visit the Desert Mational Park in Jaisalmer
and were lucky enough 1o have closure look of one indi-
vidual of that camoufiaging fizard and that disturbing news
of 2014 suddenly flashed in front of my eyes.

Spine-tailed lizard has a round and blunt head with a
flat snout. It is usually yellowish brown,sandy or olive in
colour., It may have black spots and wvermiculation and a
distinctive black spot on the front side of the thigh. This
body colour helps them to remain blended with the sur-
roundings 1o avold predators. |1 is very difficult to spot a
[izard Ilying on the surface when it remains still, It has a
dorso-ventrally flattened body with
wrinkled skin, [tz tall is full of
spiny scales with farger spines -;: E s
on the sides which give the
lizard s common name,

The tail is bluish-grey to sand-
coloured depending on the fype of
lecality In which It lives.

The colour of the lizards varies
and darker colours are  sesn
during the colder Seasons.
Diwmal changes in body colou-
ration can also be observed In
these lizards.

So | IR | I AN | BT - k05

In the morning, when the lizards come outl of thelr burrow
the body colour appearsd to be light brown, but it tums
to dark brown in half an hour fo one, which remaing for
a considerable period of time and after which the colour
starts: fading. Before being active, the tail is light brown in
colour, but soan it develops a tinge of blue colour along the
spines and thigh by the time body colour changes to dark
brown.

Indian Spine-Talled Lizard or Hardwicke's spiny-tatled
lizard balongs to the family Agamidae and genus Saraa. The
species name hardwickil commemerates British naturalist
Thomas Hardwicke who first illustrated this animal, Locally
they are known as 'Sanda’; "Sap-sindha’ or "Sandng’. There
are three species under the genus Saraa, among which Saraa
hardwickil is the only one that can be found In India. They
inhabit in the arid zones of northwestern India in the Thar
Desert of Rajasthan and Gujarat. Apart from that they can also
be found in some other parts, especially the dry regions of
Uttar Pradesh and Madhya Pradesh. The raptile can also be
found in some parts of Pakistan and Afghanistan,

These are burrowing animals and live in burrows
which has a semicircular opening for entry. They generally
gxcavate & sloping 2ig-2ag or spiral tunnel of 6 to 8 cm
in diameter and over 2 m long. An interesting fact can be
observed In case of these:lizards. Affer long activity during
the day whan they permanently settla inside thelr burrows

*- for the night, they seal the entrance with Ioosa soil kesping

a small opening for ventilation.But they do not cover the

g entrance while foraging during the day time. They keep

me ontrance open 1o protect themselves from
p-ut&nnal enemies like raptor birds, fox, snakes
e eft 1t has been found that, the lizards
'**4 ganarall;.r go upta 15m from their
J‘"ﬁ;@; abode for feeding or basking but
E: %k remain alart.
“hE




They run wery fast, and slides back to their respactive
hurrows on the slightest sign of dangar,mainly from preda-
tors. During rain they completely seal their burrows with
tight soil to prevent antry of water and remain [nside. They
close the opening by a vigorous mowvement of their tail
throwing soll towards the mouth of the hole. After the
end of tha rain spell, they clean thair tunnel with the help
of thelr tall again replacing the wet soll by dry soil from
Ingide. These lizards ara highly territorial and protect their
farritories from others by fighting with the infruders
belonging to the same species. They maintain a safe
distance of half to one meter between them while feeding
togethar, If they come close, they start chasing each other.
While fighting or in an alarmed state, thelr tail tip remains
curvedand upwards. However, during running In an
alarmed state, the tail remains above the ground.

Hardwicke's - spiny-tailed lizard is often found
living In colonies, sometimes on the outskirts of villages.
It prefars elevated patches of land for burrowing to avoid
maonsoon water lavel. Because of disturbances and hazards
coming from human settlements they wusually avoid the
vicinity of the villages.

it is a solfary burrow-dweller. Howewver, it has been
raported that newly hatched babies stay with their mother
for some time. They show parental care to their babies
and protect them from predators or from the member of
the same specias. These ars mainly herbivorous animals,
adults strictly feed on plant parts even though thers are
plenty of insects around. However, the juveniles and sub-
adults take insects as a part of the diet along with
the plants. Juveniles spend a maximum amount of time
feeding onky on insects such as beetles soil mites includ-
ing velvet mites, spiders, grasshoppars, moths and caterpil-
lars. From the scientilic analyses of the pellets, it has been
found that,insect parts wera present only in 4% pellets of
adults, their quantity being negligible {1-2 %) as comparad
fo plant material which is 98-99 %, In pellsts of sub-
adults and juveniles, plant parts as well a8 insects
wore observad. A few (B%) of their pellets had insect

remains alone, while in other pellets a considerable amount
(about 30-70 %) of plant materials were observed.




This clearly shows that at tha very beginning of thair [ife
they are mainly ommivorous bot with age they gradually
become more dependent on plant parts. Thiz species |s
diurmal in nature and their activity i5 either bimodal or
unimodal depending on the weather condition. In normal
sunny days they show himodal behaviour and in cloudy
days they become unimodal In mature.

In mnormal sunny days the peak activity was found
ta be Betweesn 08.00-10.00 he. &nd they continue
their morning activity till neon, though only a few
lizards reamain actlve after the noon. They again start
thelr aftarnoon activity at abaut 17.00hr, which con-
tinues till 19.00hr. During the rain they remain Insidas
thelr sedled burrow.

Indian Spine-Talled llzard plays an impartant rale In
desert acosystam. It is a potential prey for many
faptor hirds, desert fox, snakes stc.During the man-
soon, this lizard leaves Its burrow and comas aut ta
fesd an tender shoots of grass, at which time It falls
prey to raplors and other predators. But the maln
threat 16 this Hzard Is commercial exploitation for Its
fmeat, skin and oll. Its meat s & dellcacy fof the na-
madic tribal people of this area and the fat stored In
the tail portion is considered to have a great medici-
nal value and for this reason, this lizard is often llle-
gally hunted and sold in varlous parts of |ndia and

Pakistan for Tolk medicing., These lizards are on the
varge of aextinction dee toe rampan! poaching. 11 (s
mainly used to produce aphrodisiac, commonly known
as 'Sandaa oll'. This species Is threatened due to llle-
gal trading and habital destructlon. However, dus to
a lack of proper Information on this species 1 has
heen considered as Data Deficlent nationally. That's
why Il is lesser known and due to lack of awaraness,
people arg nonchalant In case of saving thess poor
creatures. However, In many area variois research
team and NGOs are working to protect and to create
awarensss among the people. We can hops that this
marvelows example of adaptation in xerophytic condi-
thon will remain sale In nature.

Source used:

1) Wikipedia

2) Ecological observations on the Indian
Spiny-talled Lizard Saarahardwickil
(Gray, 1827) (Reptilia;: Squamata:
Agamidae) in Tal Chhapar Wildlife Sanc
tuary, Rajasthan, India,Sanjay K. Das,
Sumit Dookia, Kalpana Das & SushilK.
Dutta
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Chiet Comsarvator of Forests ‘ x .

Parhzu:ls we are the last genaration to ses sparrows
building nests in ventilators of houses. Perhaps we arg the
last generation 1o sea hundred vultures soaring in the sky.
Parhaps we are the last generation to spot  buttongualls in
our villages., We are the last generation who have witnessed
Bengal florican in Bengal soil, who have seen the greater
adjutant storks flocking around dumping grounds.

We are the first generation that has-a clear pictura of
the value of nature and the alarming situation we are facing.
We may also be the last generation that can start mending,
We all have a role to play in minimising the loss of mature

but the clock i ticking. Betwesn now and 2020 we have

a umique opportunity to take necessary steps fo review
targets on biodiversity, climate and sustainable development
for a positive future for nature and peopla,

MNature conservation agenda is not only about conserving
the large mammalz like tigers, pandas, whalss, Rhinos, lions

-and all the amazing diversity of life we love and cherish on

Earth. Its bigger tham that. Qur day-to-day life, health and
[ivelihoods depend on a heatthy planet. Thers cannot be a
healthy, happy and prosperous future for peopla on a planet

with 2 destabilized climate, polluted oceans and rivers,

degraded land and denuded forests,all stripped of biodiver-
sity, the web of life that sustains us all.Due to climate
changs, a growing threat, the main factors of biodiversity
decline continue to be the overexploitation of species, agricul-
ture and land conversion. Indeed,a recent’ assessment found
that only a quarter of fand on Earth is substantively fres of
the impacts of human activities, This is projected to daciine

1o just one-tenth by 2050, This ongoing degradation- has

multifarious impacts on species, their habitats and the eco-

“systRm.

Birds are one of the best known and most highly valued.
elements of the natural wnrm comprising more than alaven
‘thousanddifferemt SW‘:!EE an extraordinary ﬂrlm, ranging
from hummingbirds fo ostriches.from penguins to eagles.
‘Each speciss isunique, In its appearance, in its habits andin
‘where it fs found, Some occur in mrgm{ﬂﬂhars and others.
maar be a hmdfm unly sm mﬁm{r antire Hﬂu in an
: vh ) '\_._mﬂi n’t Iﬁﬁmm ﬂur'-
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The Decline

Analysis of the
IUCN Red List shows
that there has been a
steady -and continuing
detaricration  in the
status of the worlds
birds since the first
comprahensive. assess-
ment in 1988, Highly
threatenad SpBcies
continue: to gooeMiingl,  mowmdng mssie mecssng wUsome
while formerly common
and widespread species are in sharp decline. At least 40%
of bird species worldwide (3,967) have declining populations,

compared with 44% that are stable (4,393), 7% that
are increasing (653) and 8% with unknown trends
(B23).50me species currently categorised as
Critically Endangered may actually already be
& extinct, but cannot bedesignated as such
B until we are certain; 22 species are there-
fore categoris ed as Critically
Endangered{Possibly Exfinct). Thus,as many
as 183 species may
F have besn lost in
the  last

Papulation of Bird Species

500 -



Extinctions are confinuing, with three species thought to have
bean lost since 2000, The last known wild Spix's Macaw
Cyanopsitta spiail (CR,Possibly Extinct in the Wild) disap-
peared in Brazil towards the end of 2000, the last two wild
Hawailan Crows, Corvus hawatensis(EW) disappeared In
Jume 2002, and the fast known Poo-ull, Melamprosops pha-
eosoma (CR, Possibly Extinct),also from Hawail, died in cap-
tivity in November 2004.

o Grow

It is now. iﬁﬁﬁfy“'ﬁtﬁnwlmﬁéﬂ that we are in the midst of

J a mass extinction event. the tion is alarming. As of the

= 2017 update, 1,469 bird spamas ‘t‘.:g% of the total, or one In

. eight) are gluhally threatened with exfinction.
] _;Z""'_._J_E .,_,J—F- e

E 2 unti ramnﬂy Yellow-breasted Bunting

znm#mia}m one of Eurasias muost

sundant bird &pecies, breeding from Finland

to Japan. However, since iﬂ_ﬁﬂ_ﬂa_ population

has declined by 90%its range has contracted

.amms by 5.000 km,and the npamaa s now

l::)i]slﬂaﬂlﬁ ﬂf]ﬂﬁlhr Eﬂﬂmmm

4 Snawy Gwl

(Bubo scandigcus) is surely one of the i
widely recognised birds in the world. It ccours in the Arctic
tundra of the MNorthern Hemisphere and is experiencing a
rapld decline, most likely connected to climate change. and
has recently been up listed to Vulnerable.

'( In the marinersalm, the depletion of fish through
over fishing and climate change has caused rapid
declines In widespread and much-loved seabirds such
as Atlantic  Puffin  (Frafercula
arcticajand  Black-legged  Kitti-
wake (Rissa tridactyla), bhoth
o arg now considered Vulnerable |
o extinclion.

Why Birds are declining

Hahitat destruction and expansion of agriculturs, is
one of the greatest causes. Use of neurotoxic insecticides
known as neonicotinoids have a detrmental impact on
farmiand  birds.

‘ Nearly two-thirds of bird species in the tropics live
in forests. The destruction of more than seven million
hectares of forest each year,due to demand for timber, paper
and biofuels is the second cause.

4‘ Increased hunting pressure and trapping for

‘cage-bird trade has immense impacts on bird population

¥ Seabird bycatch with gillnets is an issue which

have  affocted the greatest number of seabird species.

‘ Nearly one quarter of bird species so far

studied have already been negatively affected by climate

-

Scoftish  Natpral Heritage, the ironically named
killers of native wildlife, recently hit the headlines
for issuing licenses to kil protected Ravens. But
it has emerged that they have also been sanction-
ing the cullimg of other native - and protected -
species. The shocking figures include the issuing
af 30 licenses to kil Cormorants and another to
#xterminate ‘an indaefinite number of Swilts for
public health/air safety”. Other licenses ware issued
fo kil Rebins and Swallows while the list also
includes  Howse Sparrows, Starlings, Gannets;
Kastrals and Grey Partridge to name a few.




The Htest Endangeted Aitsa i le dd/ordd

1. Giant ibis (Thaumatibis gigantea)

The giant Ibis has been declared the most endangered and evolutionarihy distinctive
bird in the world. It s estimated that just over 100 bresding pairz are left In the
wild. Relentless deforestation, droughts,and hunting have together contributed to this
species rapld decline,

2. New Caledonian owlet-nightjar (4egotheles savesi)

The Mew Caledenian owlet-mightjar has not been seen alive
since 1998, The species Is found anly in the humid forests
of Mew Caledonia - a little archipelago 1,210 km 1o the
east of Australla - and fs known from just two preserved
specimens. It's thought there are between 1 and 49 adults
left in“the wild. The species is listed by the ILUCN as criti-
cally endangered.

3. California condor {Gymnogyps califarnianus)

The California condor is a New World vulture, the largest North American
. land bird, This condor became extingt in the wild in 1987,

It is the only surviving member of the genus

Gymnogyps. The reasons for decling has been pinned fo
its- low outpul of ottspring, poaching, lead paisaning, and
habitat destruction. According to a study published In 2012,
the leading cause of mortality in young condors is eating trash

The gorgeous and endangerad kakapo.also called owl parrot is
trom New Zealand. As of August 2018, the tofal known aduft
population is 148 living individuals. Fossil records indicate that 3

in- pre-Polynesian- times, the kakapo was New Zealand's third ‘f%
most common bird and it was widespread on all three main
islands. However,the kakapo population in New Zealand has declined
‘massively since arrival of humans in the area.




6. Bengal florican {Houbaropsis bengalensis)
Native to the grasslands and open forest in the
foothills of Himalayas of North Bemgal of India,
the Bengal florican k& the only member of the
genus Houbaropsis. It's thought that there are
currently fewer than 1,000 adults left in the
wild.

7. Forest owlel (Heferoglaux blewilti)
The farest owlet a critically endangered specles has been
reduced to a tiny, fragmented population in central India, which
remains threatened by the ongoing loss of declduous forest In
the area. For over a century, the zpecies was assumed 10 be
extinct, until It was rediscovered In 1997 in Maharashira by
American ornithologist, Pamela Rasmussen. The population. is
eatimated at between 70 and 400 individuals.

8. Philippine eagle (Pithecophaga fefferyi)

The Philippine eagle |s the largest eagle in the world, In terms of length, Found

only in the Phill ppines,and each breeding pair requires a range up to 40 squars
kilometres to-adequately feed and rear their offspring, which makes it particu-
larly vulnerable to deforestation. It's thought that the wild population currently
stands at around 180 to 500 mature adults,

9. Sumatran ground-cuckoo (Carpococcyx windis)

This. striking little hird hails from the thick, humid rainforests of southern
Sumatra. 1t keeps to the forest floor, where its dull green, brown, and
black plumage works as fantastic camouflage, unlike the bright ring of
turgueise, blue and magenta that orbits Its eyas. It's known from just
elght specimens; and it's thought that there are just 70 to 400 individu-
als left in the wild.

10, Christmas lsﬂmd rﬂgatab}m (Fregata andrewsi)
The Christmas Island frigatehird belong to the Fregatidae family of birds that boast
the largest wingspan 1o hody weight ratio i the world, which means it can stay

haﬂprlyaiuﬁfnr mur&ﬂwﬂa mntaﬂm w}tbﬂut rest, Thfﬁuﬁﬂcall_-.ranﬁan
ﬁﬂﬂd mtﬁm Amtraﬁm;apm i currently stﬂmg at an estimate of 2400 fo




“Ondian Birds on (he Verge of Exdinclisn

Avifauna of Indig includes around 1314 species of birds,which are

endemic, introduced and accidentally accurs In India, unfortunately eighty-

two species of Indian birds are plobally threatened or locally extinct,

Indian birds listed as critically endangered are actually going extinct
without the notice of mankind. On fine morning thes e excellemt feathered
creatures will not figure in the nature.

Indian Vulture (Gyps indicus)

Indian wvulture is one of the 9 spacies
of vultures found living in India. This
spacies of wvulture hreeds mainly on
cliffs. and ftrees of Rajasthan. The

current population s around 30000
mature. individieaks.

Soclable Lapwing (Vanelus greganius)

Sociable Lapwing species is listed as critically
endangered because of its  population has
undergone a rapid reduction. It ks one of the
rarest and most threatensd of all birds that live
in India. This population Is expected o decling
by B0% in the next decads.

Great Indian Bustard (Ardeotis nigriceps)
The Great Indian Bustard is one of the
largest and heaviest flying bird found in
India. Indian bustard is critically endan-
gered by hunting and loss of its habitat.
As low as 150 individuals were estimated
to survive in 2018,

Serdons Gourssr (Rhinoptilus bitorquatus)
It is & nocturnal bird apenﬁasmdamlﬁm India. This
courser bird lives In extremely limited geographical
range, found locally [n the Eastern Ghats of Andhra
Pradesh.This bird was known only from a few his-

,.Elharmn Crana
__&ﬂnmn Efana ia a niqum

Wﬁm‘rﬂsammlhnunhthh&mmw

Pink-headed Duck (Rhodonessa caryophyllacea)
The bird was last recorded in the wild in 1948,
There was a recent sighting (2004) and credible
local reports (2005) from N Myanmar. It was a
local resident on Gangetic Plain from Central Uttar
Pradesh, South to East Orrisa and East to West

Assam, Bangladesh,  Manipur Walley and
Myanmar. This large diving duck thought to
extinct now declared as critically

endangered rather than

extinct.The reason for its

disappearance Was

probably habitat destruc-
tion.

¥White-Rumped Vulture (Gyps bengalensis)

The white-rumped wulture s a typlcal, medium-
sized wulture, with an unfeathered head and

neck, very broad wings, and short tail feathers.
These vultures were very common in the Gangetic
plains and commonest of all the vultures of
India, but now considered rare
and thinly distributed with o
a papilation of less than
1,000 individuals;

Spoor-Billed Sandpi per ;
(Caiidris pygmaea)
Spoon-billed sandpiper Is one of

the small wader birds found In Indialisted as criti-
cally andangered hecause of an extremely small
population. Two factors responsible for the
Spoon-billed Sandpipers population decline are, the
elimination of migratory stopover habitat, particu-
larly in the Yellow Sea region, and subsistence
hunting on the wintering
grounds. Current popula-
tion is less than 500

Individuals.

fLaumumﬂus leuicogeranus)

ite rediscovery In 1986 Poplﬁath}nmhrm
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White-Belled Haron [(Ardea Insignis)
White bellied Heron also known as the Imperial Heron is one of
the extramely rare species of bird found in India. This large
heron is found in the wetlands forests in the foothills of the
eastern Himalayas and in the part of the MNamdapha Tiger
Reserve in Arunachal Pradesh. Attacks on birds and their eggs
by predators have been a major cause in their reduction.
There are only 200 individuals left in the entire world

Baers Pochard (Aythiva baern)

Baers Pochard is & duck species, breeds around lakes
with rich aguatic vegetation In Indian Subcontinent,
This medium &ize brown duck s belonging to the
family Anatidse and classified as critically endangered
in India It is thought that wetland destruction and
over-harvesting of both birds and epgs are the key
reasons for Its decline. The population of matured
individuals is limited to 700 only,

Red Headed Vulture (Sarcogyps calvus)

Also known as the Aslan King Vulture Is one of the few
species of large vultures found in India: It Is found in a
variety of habitats of deciduous forests and foothills and
river valieys in the Indian Subcontinent.The likely cause of
this massive loss is the consumption of livestock treated
with the veterinary drug diclofenac. Present population size
ranges from 2500 5999,

Conservation Proposals
-« Qut trees only when absolutely necessary, .
-« Communities and agricultural areas to allow migration corridors. ﬁ‘ggﬂ'i
.. Stop poaching and hunting of birds through strict laws and rules. H ﬂ‘“ﬂn i 0
.. Avold using pesticides and herbicides, ﬂgﬁ- 0
o Avoid using poisons to Kill rodents. These poisons kill everything 55 ql“ﬁ
the pest and the enfire food chain related to the pest. instead, use Uﬁw e n‘e
traps for rodent control because these dont poison the environ WI'Bfg
ment,

- Always dispose of trash properly.
-+ Captive breeding, or ex-silu cConservation, may be used to save
species from extinction.

Reference
.. Relntroductions of captive bred populations can occur to replenish
wild populations liable to be axtinct. 1. State of the Worlds Birds 2018, Annual Report
< Awareness activities 1o be taken up to preach importance of birds. Birdiife International

2. blogs sclentificamerican.com

Rl b aitoicts i W ol ol dfpledioay - 7 ne R0 IR OO
P A7l R ot G R T AR 5. v allaboutbirds.org
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Reacech:

LOST ITS COLOUR

I he Peacock is an exguistte bird. Mever did a bird have
more of a right to display its wvanity. The peacock is

axtraordinary with s wvivid colours and wuniguely shaped
feathars. This bird parades its beauty and extravagant
feathars. The white peacock Is just as lovely in beauty. ls
feathars and appearance is nearly exactly the same as its
colourful counterpart, except its feathers are white. The white
peacock fans out its white train to display its feathars,
revealing & cloud of white magnificence. The all white colour
of @ peacock is a trait of beauty among a species of beautiful
birds

As a child | have always been fascinated by the grandeur of
the white peafowls at Alipore Zoo. The magical exuberance of
their ftrain never failed to enthral me. | was suddenly
infroduced to a mew term called “albing®™ . White tigers, lions,
peacocks all were supposedly albinos. Mot until 2017, almost
18 wears flater, when Bengal Satari received a pair of
“albino” peacocks from Alipore Zoo in an animal exchange
program that | got to kmow that-a phenomenon called leucism
and nmot albinism was responsible for the white colouration of
these majestic birds. A white version of an animal can be
found in nearly any species, but the white Peacock is not an
albino contrary to popular belief

R0 | INAM | It A7t | TR - Y05

W T
Apitya MiTraA
Binlogist, Bengal Salar

Dg. Nick DoLey
Velarinary Oificer, Bengal Salarl

How leucism Is
different from albinism ?

Inharited colour defects, such as albimism and leucism,
ara well known in several ammal species. In birds, leucism
is distinguished by complete lack of melanin in some or all
teathers, without colour changing In naked parts of the body
such as eyes, beak and legs (Buckley 1982). In some cases,
leucistic birds, can show decréased pigmentation i the beak;
legs and in some parts of the eye, although 1t differs from
an albino because it shows dark pupil, once pigments in the
rear part of the eyeball are present (Van Grouw 2006). Tha
presence. of pure white feathers ower a large portion of the
bird's head, in areas where fypical birds have coloured
teathers, is apparently & commaon form of leucism previously
observed In some species- of Troglodytidas, Furmariicdas,
Rhinocryptidae, Thraupidas, Turdidse, Emberizidae & Parulidas
(Kratter & Mica 2001, Nemesio 2001, Piacentini 2001, Krabbe
& Schulenberg 2003, Kropdsma & Brewer 2005, Hosner &
Lebbin 2006, Lebbin Et Al 2007, Cestan & Costa 2007
Goncalves Jr Et Al 2008, Franz & Fleck 2009). The causes
of leucism are often aftmbuted to the expression of mutant
glleles (Bensch Et Al 2000) or dewiations of gene expreéssion
which disrupt the pigmentation & feather development (Moller
& Mousseau 2001),

Alternatively, such cases may result from physiological
disturbance (Phillips 1854). The prowamate cause of albinism
i5 & hereditary frait due fo a single -avtosomal recessive gene
that causas the lack of activity of the enzyme tyrosinase,-a 5
key component of the pathway leading to the formation of §

melanin {Gronskov Et Al 2007). Albinism is defined by the
complete loss of all pigments in plumage and other body
parts, rasulting in birds with white plumage and a lack of
pigment in their eyes, beak, skin, legs and feet (Hosmer &
Lebbin 2006). Reduction, of melanin in the eyes results in
reduced visual -acuity (Gronskov Et Al 2007). However, in
cases of leucism the eyesight is normal (Van Grouw 2008}
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Thers are, In the Gteraturs, cases of many specimens of
birds with white plumage erroneously classified as incamplete
ar partial albinos (Grose 1965, Oliveira 1983, Coelho & Alves
1991, Moller & Mousseau 2000, Dowding & Gummer 2003,
Gonzalez-Acuna 2004) but which are really cases of |leuclsm
Since melanin |s- present in some parts of the body, the
terms partisl or incomplete albinism s not appropriate
(Buckleyi982, MNemesio 1998, 1988, 2001, Van Groww
2006) Buckley (1982) suggests that the white maorphs in
polymorphic species may have rosulted from leucism, which
also could be responsible for the origin of the white
monomarphic species like the eorets,

It ks thought that the absence of plgmentation results in
low life expectancy, since these individuals would be mora
exposed to predation and to intraspecific conflict (Holt £t Al
1995). In the case of albinism, those sffects would be more
severe and, therefore, it would be sporadicalty found in
nature.The absence of pigmentation would increase the
chances of being predated and there is a greater tendency for
malignant  skin tumours. There are also eye diseases
associated with albinism that reduce wvisual acuity and
therefore make It difficull 1o locate prey and predators
(Gronskowl Et Al 2007).

The ccourrence of leucistic birds in natural populations
rarely exceeds 1% (Sage 1963, Santos 1981, Bansch Et Al
2000). One of the consequences of leucism, the reduction of
lifz span due to Intraspecific canflict, s mostly observed for
species living in flocks (Harris 1883, Withgott & Mcmahon
1993)

"~ Brief insight

Peacocks are native fo India
When the British Empire conguered India they
spread peafowl| all owver Europe and America. That
is when the noficeable colour white began 1o
appear in peafowl, 11 has been speculated that a
few white paatowl bred naturaly in India. It is
unknown It white peacocks appearsd before the
Briish discovered them, but the first known white
colour variation appeared in 1830, They are now
brad far the white colour in captivity,

The white peacock is not differant than the
peacocks. M= not & species of peacock: It I3 A
special peacock that has been born all white, due to
a genefic variation, White feathars depend on which
genes are dominant and which are recessive.

Chicks are born wellow with white wings, and becoma
antirely white as they matura. [t white péacocks are bred fo
white peahens all of their chicks will be white. Generally, if
white peafowl is bred with coloured peacocks there is a
varisty of colours in the chicks

The ciutch of a peahen is 3 to 6 egps. A peahen will
incubate them for nearly a month before they hatch, Chicks
can fly shart distances only 3 days after they are hatched.
From January to March peahens create nest on the ground
and parch on the treetops. Pealowl are omnivores; they eaf
plant parts, insects, flower petals, seed heads as well as
amphibians.

Peacocks have extravagant trains. In the case of the white
peacock the trains are a dazzling white. Peacocks grow their
showy trains at age three. The average lenpth of a Peacock
i six feet long, their tall making sicy percent of s body
waight. A Peacocks frain can measure four to five fest long,
longar than the rest of their bodies, Each ftail feather has an
epespol. The tail feathers of the train fan out lo creale quite
a display.

Leucislic (Male)
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Peacocks fan out these feathers to
present to females during mating
s@ason. Tha white display is just as
impressive as its colourful
counterparts. Peacocks molt  around
January and lose their trains, but they
quickly re-grow by June. The females
do not have a frain. The males display
of their train includes rattling and wing
shaking.in an effort to impress females
It is the dance of the peacock that

1982 Avian Genetics, P.

2007, A Case OF Leucism In Southern La
The Pantamal, Brazil. Boletin De La
i'Sao 17 (20 145-147.

lho, EP. & V.5 Alves, 1991, Um Ciso De Albmismo Em
asfer Ma llha De Cabo Frio, Rio De Janeiro (Pelecaniformes:
) Ararajuba 2 {18586,

Dowding, JE & H. CGummer. 2003, A Partial Albino Shore
dandiae) On Seuth  East  I=land, Chatham

De Luca; T. Pngiluppi & F.B, Molina,

OF A Leugist Rufows-Bellied  Thrush Tardws

iiven Pasweriformes, Turdid: In Sfo Paulo City, Southeastern
razil. Revista Brasileira De Ormitobogia [6 (1) 72-75.

Gonmilez-Acufin, . 2004, Albinismo En Un Ejemplar De Zeviabda
7(Des Murs, 15473 En Fuble Boletin Chileno De Ormitobogin

A, 1965, The Incdence OFf Albimism o MNordh Amerscan
Hird-Banding 36 {1): 67-T1.

R.Ix L9B3, Albinistic Rod-Bressted Sapsucker. Western Birds

Haosner, P.A. & 3], Lebbin, 208, Observations OF Plumage Pigment
Abermations OF Birds In Ecusdor, Including Ramphastidae, Boletin De La
Sociedad Antioquefis De OrmielogiaSas 16 (1
& T.5 Schulenberg Family Rhir apaculos), P T48-
@ {Eds), Handbook OF The

Birds OFf The World. Barcelona, Lynx ions, Vol B, B45p.

determines which peacock is preferred

by peahens. The ones with the most impressive trains get picked out
by females. This is no doubt the reason, Peacocks evolved with such
noticeably lovely trains.

PeaCocks are striking In their beauty. If a bird enthusiast wishes fo
admire a member of this species, the White Peacock is stunning in its
white colour
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My Experiences in

INTELLIGENCE NETWORK

-\'1

Bimal Debnath WBFS

Assistant Wildlife Warden

I n my service tenure in Jaldapara Mational Park as
Assistant Wildlife Warden, | went through the ups & down
in question of poaching of mepa-herbivores com  pride
animal of the state RHINDO . | falt to express my
experiences in this matter. In this period of my service |
got the full support from my all superior officers and from
all my Team Jaldapara mates. Making of Team
Jaldapara is a separate chapter. Todayssubject is making
intelligence network in Jaldapara. The subject is so elaborate
and narrative that it can not be expressed in few paoges. Yel
| do attempt for a bit benefit of my colleagues who are

working i figld.
STEPS TO MAKE INTELLIGENCE NETWORK

1. To know the modus of operandi of the Forest Offences.
To collect the knowledge about the other offences in
the area.

To identify Who can be the sources?

To collected information from source.

To identify the suspected offenders.

Examination of the information and sort listing of
infarmation.

Coordination with other agencies if required.
Surveillance over the suspected offender.

. Gourage to do Operation as per examined information.
0. Interrogation of accused.

1. Implementation of Acts and preparation of case.

TO KNOW THE MODUS OF OPERANDI OF FOREST OFFENCE

L

o on e

B2 By knowing type of Offences; Poaching, Felling,
Poisoning  etc

&2 By knowing the tool used in offences; Fire Arms, Type
of fire arms, Bows and Arrows, Mets, Traps. Chemical
immabilization etc

B2 By knowing the characier of Offence; Open, Secret sete,

&2 By knowing Time of offences.

B2 By knowing the duration of committing the offences,

2 By knowing the marketing of collected Forest produce.
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B3 By knowing the extend of invoivement of people & politics
in the Offence.
B2 By knowing the money flow in the Offence

TO COLLECT INFORMATION ABOUT THE OTHER OFFENCES
IN THE AREA

B2 By consulting offences recorded in Police Satiation
B2 By consulting offences recorded in Customs
= By consulting offences recorded In Panchayats

WHO CAN BE THE SOURCES

s Stafls

B Interested Person
B2 Needy Person
B3 Obelized person
(5 Motivated Person
= Greedy persan
&2 Offenders

TO COLLECT INFORMATION FROM SOURCE

Is local staff can be a source? If yes, then how?
Infarmation can be collectsd either by making Relation or
by investigation,

If No, then What? we must make source and information
can be collect by following process.

= By paying remuneration.

&2 By using of emotional attachment.

= By giving temptation.

& By allowing Forest Offences. (This is the worst
attempt. Some of staff attempt it, what must be
forbidden)

& By using forest dependency.

= By establishing that you are serious in
protection. (it is most vital)
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By attending unknown phone calls.

By establishing your dominance in the area in
execution of source information.

By not revealing the source.

By keeping strong control over the source.
Time and patience

(1 J 1)

o

By scrutinization of Information received.

By monitoring daily routing of suspect.

By monitoring economic development of suspect.

By monitoring associates of suspect.

By monitoring life style of suspect.

By screening marital and extra-marital association of
Suspect.

OO0naaan

EXAMINATION OF INFORMATION AND SORT LISTING

Many information will be received.

By maiching the information with the offences
committing in the area,

By doing cross checked of the information received with
other departments.

By keeping in custody &sale guarding of some
important information

By sharing some information with other agencies and
taking input from them.

By identifying of the links of information,

By identifying of epicentre of infermation, particularly a
suspect.

B0 0 g 8 00

COORDINATION WITH OTHER AGENCIES

B2 By holding frequent formal and non-formal mesating,
B2 By sharing suspects records.

& By sharing phone number,
& By collecting COR and CAF,

"
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SURVEILLANCE OVER THE SUSPECTED OFFENDER

By observing moverment of the suspect
By observing the Association of the suspects,
By observing behaviour of the suspects. —_—
By keeping some clues in safe custody, e . ‘3
By synchronization of all information received. :i:

OPERATION

Sketch map of the place of operation should be in the
mind of team leadar.

Team members to be selected by the team leader.
Teamnm member should be agile and energetic No Mobile,
Mo RT to be carried, except the team leader fo prevent
the leakage of information.

Pre-allotment of duty and deploymentstafis as per
sketch map. {,

Mo interrogation in the field of operation b

Full search of the area of operation. ]
INTERROGATION 44
Different team shall do the interrogation in different 'h.‘-f,-‘:_
tim. i 2
Interrogation should be combination of hot and cool , - =Y
arguments, : ; \"-.\
Qutput of one imerrogation team should be shared N ,'
with the second interrogation feam and vice-versa ;

Try to prove that the suspect is a liar during the f
interrogation _1."'=.‘ e
Once the accused is proved him/herself that hefshe is A,

ligr then they may confass the truth. J i y
During interrogation all morphological details - and 1
social and ancestral history to be recorded L -
Front and both =ide of the face of the offender to be ._", , G ¢
photographed. . b2y
Taking care of health of offendars 3 _,rf-i.-"*
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IMPLEMENTATION OF ACTS AND PREPARATION OF CASE

B2 Offenders to be forwarded to the Mapistrate

within 24 hours

During seizure, seizure witness should be as per the

choice of the seizing officer, it will help the trial L &

procedure latter on. b

B Proper sections to be mentioned in the forearding.
Forwarding should not be elaborative. o 5
B2 E0/OD must believe that the investigation or g
enguiry of the offence, can not be completed by 24 k"‘.
hours, the ERAD must take the offender in remand vide
section 167 of The Code of Criminal Procedure 1973.

s Mo one should be afraid of taking the offender in &
remand. Sanctioned remand period, itself indicate the o
intension of EQ/O and the grievousness of the offences. :

2 ANl investigation to be completed and POR must be

v

submitted bafore the expiry of G0day.

As the forest criminals maintain wery low profile and \
may be of differant state and nation, once the are
refeased from jail custody, it is very difficult to bring
back themin the court. So, at the time of submitting
FOR, prayer for custody trial of the case should be =
submitted.
Ba Till the charge is framed in the court. the EOAO and ;

' all witness should sit together and should discussed the |
case and the proceedings of the case in court In this
way the witness shall remain ready for examination, =
Some the discussion cam be accompanied by law ;
professionals and superior officers for better results.
¥es, by doing this, we got the following success.
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Case-1

#4 Criminal; Chattar Miva, S/o- Badiurjamal Miya, Village .
Alipurduar

4 CR Case Mo 173/16 Dated: 15-02-2018
#4 Convicted within 2 Record time of 8 months.Punishment = =
Awarded 3 Years imprisonment with Rs.3,000/- fine. In

default of payment of fine shall have to undergo further #
5l for 6 Months. Dated of comviction: 27-10-2016 }

L b

CGriminals are:
% RikochNarjari, Age

Alipurduar, WB

Manipur

Alipurduar.

, Griminals are:

o CR Case Mo 332/16 Dated: 14-12-2016

. Jaorge Soren of Bamanpara, Satall,

Abharupara PO- Badaitari, Paschim Salkumar PS: Falakata Dist:
&% SwanthanGuite, Age 26 Years (approx.) S/0 Late KampteGuite |

% Sri Suresh Karjes |
Abharupara PO- Badaitari, Paschim Salkumar

SriMowriaMarzary S0/~ Late KatiramMarzary, Vill:
Pathanbari, PO; Ranipur,PS: Rani Kata, Dist. Chirang

Nikhil Basumatari S0/- Late Karuna BasumatariVill: 2 i
No Salbari,PQ: Ramipur, PS: Ramakhata, Dist; Chirang

Sri Bimonlslary S0/~ JellalslanVill: Datkari, PO;
Devshr, PS; Bani Kat, Dist: Chirang

Convicted within a Record time of 6 months,

Punishment Awarded 3 Years imprisonment with Rs. ;
3,000/~ fine. In default of payment of fine shall have ol TG
undergo further S| for 2 Months. bt
Date of conviction: 01-08-2017 Y

Case-3
Criminal:

Makadala, Kaichini, Alipurduar
CR Case No 622115 Dated: 30-10-2015

Convicted within a Record time of 8 months.
Punishment Awarded 5 Years Imprisonment with

Rs. 20,000/~ fine, In defaull of payment of fine shall
have 1o undergo further S for 12 Months.
Dated of conviction: 04-09-2017

Ll

2. Case

- 28 Years {approx.) 5/0- RabichanMarjari Village:

Imphal, 1\

Age 40 (approv.) S0 RenthaKarjee Village:
PS: Falakata Dist:




Case-4

&% Criminals. are:
= % Rikoch Marjari, Age - 28 Years (approx.) 5/0-
Rabichan Marjarl Village: Abharupara PO- Badaitari,
Paschim Salkumar PS: Falakata Dist Alipurduar, WB
Swanthan Guite, Age 26 Years (approx.) 50 Late

KampteGuite , Imphal, Manipur
Sri Suresh Karjee. Age 40 (approx) S/0
Renthakarjee Village: Abharupara PO-
Badaitari, Paschim Salkumar PS: Falakata Dist:
Alipurduar.

4 CR Case Mo 196/16 Dated: 30-05-2016

i &+ Convicted within a Record time of 8 manths.

\ Punmishment Awarded 3 Years imprisonment with Rs.
10,000/~ fine, In default of payment of fine shall have
to undergo further SI for 2 Months,
| Date of conviction: 05-06-2017

(£ Criminals are:
Lachu Rava, Male 24 Years, G/0- AgenRava, Vil
Rava Baszti, Uttar Mendabari, Kalchini, Alipuruduar
4 + we  Subal Rava, Male 42 Years, G/O- Lt NarenRava, Vill
7 y Bong Basti, Dakshin Mendabari, Kafchini, Alipuruduar
o, T it Arjun Rava, Male 26 Years, C/0- Chandra Rava,
A Vill Bong Basti, Dakshin Meandabari, Kalchini,
i Alipuruduar
Sanjoy Rava, Male 26 Years, C/0- LopeshwarRava,
Vill Rava Basti, Uttar Mendabari, Kalchini, Alipuruduar
Sunil Mazinary 50/- Haren Narzinary Vill.Satall
Makadala PS. Kalchini, Alipurduar

CR Case No: 841116, Dated: 19-10-2016, POR No:
220JPS Dated: 18-10-16

Convicted within 17 months, Punishment Awarded 5
Years imprisonment with Rs. 20,000/ fine. In default
of payment of fine shall have to undergo further
imprisonment for 12 Months. Dated of conviction:
19-03-2018



MK Nilanjaan Mallick IFS
Chief Conservator of Forests

Sundarban is the largest mangrove forest jn the world
with high biodiversity value This is the only mangrove forest
in the world where tigers are found, Tigers of Sundarban
forest are known for their ferocity .man eating behavior and
peculiar habit of straying into human habitation This particu-
lar behavior of the Sundarban tiger is the main reason of
conflict with the local inhabitants. People fiving in the vigin-
ity of forest are heavily dependent om forest for livelihood
This is a major problem in Sundarban Tiger Reserve and
specific measures are taken to control this The present ar-
ticke describe the cause, type, mitigation strategies of tiger
straying and successes fo control it. Creation of nylon net
fencing all alomg the wvillage forest interface has been &
major step taken for the Sundarban Tiger Reserve (STR)
management in reducing the straying and management of
confiict.

Introduction :

Sundarban, the largest defta in the world . consist of 10,200
sq km of mangrove Forest spread over India  and
Bangladesh . Sundarban Tiger Reserve (STA) with) a tofal
area of 2585 sq Km is located in the southern-most part
of the state West Bengal in the districts North and South
24-Parganas. It lies between latitude 21"31'& 22°31' North
and Longitude 88°10°& B9"51' East. 5TR is bounded by
fringe villages along the northern boundary,

Bay of Benpal on

the South, territorial

division South

24-Parganas on the

Wast and

Bangladesh on the

East separated by

Raimangal,  Kalindi

and Harinbhanga

rivers.

Human animal con-

flict has existed in

Sundarban way

before the actual

declaration of the

Tigar Reserva,

Though there have

been incidences of conflict with different amimals like
snakes, crocodiles and figers it is conflict refating to the
tigers which has always been in focus for most of the time.
The roots of the conflict fie in the original seftlement of the
area when the mangroves teeming with wild animale were
cut down for settlement of humans. This policy started at
the time of the Mughals also continued during the British
eta with an aim of increasing revenue for the Government
Most of the conflicts recorded then were dus to resident
figers which attacked humans and wvery often killed during
the process of fand clearing. So much was the depredation
that the British issued permits for killing of tiper straying
into village/sattiemants.

[t is worth mentioning hera that STRs only narth west-
ern boundary has an interface with 25 fringe villages which
are densely populated with human and livestock,
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Tha straying of tiger into the fringe villages outside the
mangrove forest has been a very common phenomenon in
the Sundarban Tiger Reserve. It is main reason for conflict
with the local villagers who dislike the entry of the animal
into the human habitation on the forast fringes. It has been
seen that in the last 10 years apart from one occasion ia.
in the year 2005 where a girl who came face to face with
the figer and was injured and later succumbed to her inju-
rigs, thera have besn no case of figer killing humans in
the village areas. The animosity of the villagers stems from
the fact that many a times during such forays the figer
kills livestock which resulis in economic loss to the willag-
ers besides creation of fear psychosis in the area. The
people also attack the animal becauss they are panalizedby
the field staff for theftillagal activities like collection of fish,
timber and small wood from the prohibited areas. So, the
people take opportunity to assault the staff and at times
even killing of the strayed animal. The last such incidence
was in the year 2001 where the wvillagers prevented the
forest staff from reaching the spot where the figer had
strayed out in Pakhirala area and they Killed the animal.
POR was lodge against the culprits and at present the case
is sub-judicein court.

Reasons have been atfributed to the straying
phenomenon

1. Tigers in Sundarbans stray into the neighboring villages
because they are situated in the reclaimed forest land and
in some places the boundary betwean the forest and agri-
culture tand is no longer distinct with either silting up of
the river channe| separating (as in case of Arbesi 1 forest
bordering Samshemagar, Kalitala) them or the village side
mudflat being coversd by mangrove trees and resembling
a forest area {as in case of Rajat jubilee). In the former
case the tiger can easily walk across the river to catch the
easy prey of cattle and poat just across the forest sepa-
rated by hardly 6-10 fest,

2. Tigresses sometimes come out of the forest to give birth
inside the paddy field to possibly avoid danger from other
males.

3.An old aged, diseased and disabled tiger like the ones
with broken tooth is another cause of straying because i
is ditficult to hunt the prey in the forest with such disabili-
ties and they find il easy to prey on domestic cattle.

4. Many a times transients and sub adults looking to estab-
lish territory also stray out possibly driven out by the domi-
nant males.

8. A number of people also attribute the tiger straying to in-
sufficient prey base However, thisis not backed by any sci-
entific evidence.

Type of straying

(iiTemporary Straying:-

Many times it becomes possible for the staff and local wil-
lagers to drive the tiger back to the forest by using drums,
crackers, fire etc. Sometimes tiger also goes back o the
forest an its own. These straying incidents are termed as
Temporary Straying , where in case of any repeated phe-
nomenaon, trap cage with live bait is being used to trap the
tiger and then relocate the same in their wildemess

(il In Permanent Straying- the figer takes refuge in a
cattle shed or inside any village hut, when tranquilization is
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Constraints of rescuing a strayed tiger
(@) The entire north western boundary of STR I8 sur-
rounded by the villages which form clusters and islands
and the area is crisis  crossed by small and big rivers
fereeks and communication is very difficull, compounded by
tides, which makes the transportation of animal very diffi-
cult, too,

() The population density is very high in the fringe wil-
lages and they cultivate rain fed single crop in the field
mostly. As the tiger commonly attack their cattle and atack
them during honey/ fish/ crab collection, so, on retaliation
villagers attack the strayed tiger and  kill it, sometime,
even by poisoning.




ic) The people also attack the  animal because they are
sometimes annoyed with the stafil because staffs penalize
them for theft/ (legal activities like collection of fish, timber,
and firewood. So the people lake opportunity by killing the
strayed tiger in the village itsell and assaulting the staff as
revenge.

id) The success of capture and release also depend on the
area where the strayed tiger ultimately moved into. IT the
strayed tiger is far from the rivers efc then the transporta-

tion of the animal as well as the staff becomes very difficult.

ig) Chemical immaobilization requires high technical exper-
lise, precision, courage, patience and decision making ability.
Although regular trainings are organised for selected staff for
tranquilization, still performing in a mobbed area often poses
difficulties.

Mitigation Strategies with respect to Tiger Straying

To reduce the reaction time In any permansnt tiger straying
situation, following action protocol is suggested

(1) Displaying of contact numbers of local Police, other con-
cerned Administrative Officials, local public representative,
Panchayet Pradhan/ member at Range , Beal office and other
convenient public places so that message can be send timely
as well as contacted properly for mob controlling and other
necessary actions.

iy & spesd boat to be kept always in ready condiion 50
that the Quick Response Team ([QRT) may act immediately.

(i} Tranguilization eguipment, transtocation cages etc to be
kept ready along with tiger guard and other necessary lools
like mylon net, crackers, flame torch, arms and ammunitions,
helmet etc for the Tiger Straying Combat Force (TSGF).

(v} The Veterinary Surgeon and at least one staff who are
trained in tranquilization and the speed boat driver should
be always ready to act impromptu. In case of allowing leave,
this issue has to be taken care of.

iv) Time to lime group meeting in the villages 1o generate
public awareness, eco- development works et help a lot in
getting information and co- operation from the villagers
during tiger straying and rescuing of the animal.

ivi) To mitigate the tiger straying a thought of mechanical
barrier was came out in field level by obstructing  the
rout of tiger from where it strayed in the villages. Therefore,
the cunﬂept of fencing along the forest villages Interface was
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Nylon Net fencing

[mitially the boundaries of the vulnerable forest areas
along the river was fenced by vepgetative cover ie. Ceriops-
Excoecaria combination tide with nylon rope. but Ceriops
Excoecaria fencing is nof encouraged presantly because it
requires haavy toll of vegetation cutting.Then, mechanical
methods by nylon net fencing using Avicenna posts along
the forest fringe have been then found to be wvery
gifective.Both these fencings |ast about three years. Bul this
practices has been stop becauvse it also requires heavy tool
of wvegetation cutting . To avoid vegetation cutting it was
proposed to gradual changing of Avicenna post to bamboo
post an soft soil and RCC post on hard ground. The height
of the fencing inmitially was 6-8 ft butobservations reveal
that tiger starts negotiating the Bft high fence by jumping
over the samelUse of RCC and bamboo post can also help
to erect the fencing at a height of 10 12 fi. The normal
mesh size remains 4 X 4 1o avoid any stranguiation of
wild animal like deer. The net is made of 4mm,3-strand
IP-PPPARA wellow Nylon rope.
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At present, total 96 km. long nylon net fencing has been
erected in villages interface area and it is needless to men-
tion that it is very effective to control straying out of tiger
in fringe villages as well as entry of cattle even human
being from villages to the forests.

Due to saline soil, corrosive nature and every 6 hours in-
terval high and ebb tide both nylon net fences as well as
Bamboo post, which act as a support get damaged fre-
quently. In order to make it more effective regular checking
of nylon net fencing is done starting from lower-level staff

to Dy Field Director and damaged portion Is being changed.

Fencing Checking Protocol:

A protocol for maintenance of the nylon-net fencing has
heen designed with an aim of carrying out tharough check-
ing and proper maintenance. The Protocol includes invelve-
ment of local stakeholders in JFAMC members also along
with forest staf,

A Fencing Register will be kept in sach station and records
will be kept in accordance to the parameters given below

. Rank

Frequency Remarks

Dauly He will take at least one
concemed FPCIEDC
Member and both  will
joirtly  sign in Fencing
Weekly He will fake the Jomt
ance Corwenor of concemed
FPCIEDC Member and
both will jointly sign in
Fencing checking Register.
Once m 15 | He will fake the Concemed
days Forest Guard or Beat
COrfficer along with and will
repot fo DFD, 5TR in
detal as well as will
mention  in  fencing
ngm
They will check the fencing
in the field to venfy that the
same has been maintained

Concamed
Forest Guard

Beat Officer

propery.
He will check the fencing in
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Graphical description of Tiger straying incidence in
Sundarban Tiger Reserve in last 20years

- il

6|8

£

2011-12

2012-13

A
i

Mo of tiger straying

» =" | 5% NN Fosced

E!E

Em

=

5

g —— bz wgar mTA g
: s
W -

P T EEEEE




Year 201011 | 201912 | 2012-13 | 201314 | 2014-15 | 2015-16 | 2016-17
Length of
NETKM) 58.5 i 5] 3 85 Bs 0 B
No of
1 1 12 2 2 1 ]
siraying

Co-relation

Result and Discussion :-

& careful analysis of the observation and data of fast 20
wears show a trends of ups and down in Tiger sinying in
Sundaraban Tiger Reserve. But it is clear that since
(2010-11) there i= a trends of reduction of tiger stryaing
whene at least 50% fringe boundary area was coverad with
Mylon net fence. There is also  sharp decline of tiger strying
since [ 2013-14)when almost all the fringe boundary was
covered by Nylon net fencingand maintained regularly.

Benifits of nylon net fencing :-
y g

its reduced the tiger stryaing in the wvillages as a reasult
fear and revenge about the tiger is came down and condu-
cive enviornment for exicvuling different Eco developmemtal
activities in JFMC area is increased.

Maintaine of nmylon net fencing requires lot of labours
and most of the labours are engaged from diffrernt JFMC
area that way income generation to the local pepole also
done.

MNylon net fencing also prevent the entry of carcasses of
domestic animal from the villages site to the foresL

Conclusion;

Owver the years human tiger conflict in STR has been due
to straying of tiger into the human habitation and killing of
livestock by them. This situation was the main reason
behind the age-old mistrust and animosity of people living
in the fringe of STR.

As we all know that the co-operation and participation of
locals is a pre-requisite for conservation of natural habitats
including Tiger Reserve. Steps were faken to ensure this
during last two decades .Successful Maragement of human
figer conflicts in STR is onme of the major objective of
Conservation plans
Creation of nylon net fencing has been reality effective in
reducing the number of straying and truly controlling the
conflicts, This arficle has shown the effectiveness of this
particular mechanism which is undoubtedly one of the most
important innovative idea being used in the field of conflict
managemeant,
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CREETAM

WHAT AN INCREDIBLE SIGHTING
AT KRUGER NATIONAL PARK

l n Novambar 2017 | vistted the Kruger Mational Park
along with others Officlals of Forest Department and stayed
at Southern African Wildlife College, Kruger Wational Park,
South Africa. |t was a wonderful tima at Krugar National Park
for a perod 16 days Programme (11th MNovember to 26th

Movembaer 2017) . On this particular trip | had been |ucky
enough to ses many Wild Animals & Birds. Also | hadn't
been lucky enpugh to see any Rhino in Wild In nature. After
the Rhino, Leopards etc, Cheetah i my favourite animal which
| mever besn seen in earliar.

On the first day of touring in the Kruger National Park
| have seen a faw nos. of open safarl vehiclk wers standing
on the road. The driver and tourists of other vehicle wers
looking in-a long distance towards the forest and whispering
about Chestah, But | along with our team members could not
clearly sighted the cheetah from a long distance and could
clearly visible only using camera and binocular. | tried
desperately to see what they were looking at but could not
seg amything.

Owiparna Kumar Datta, wars [l
Divisional Forest Dfficer

Then the driver of our vehicle pointed 2 cheetah about a distance
of about hall kms apart from our vehicle and there was 4 movament
in the bushes, Thew | used my camera and faking a huge nos. of
photograph on the parficular spot Later on which searching the
photos (n camera | wouwld find & nice photograph of Cheetah which |
never seen in my [ife. What an exciting to my trip on that partcular
date, | do not think | will ever experignce that again,

It has bean estimated that in the Kruger National Park thers ara
only 120 member of Cheafah and it is continued -as critically
gndangared.

Therefore at HESC, there- are facilities for Chsatah breeding and
Ihis centre has done SOME promising resuls,

ffter incréasing the Chestah by captive bresding, fhe young
generalions are trained the hunt In captivity and alfer hunting training,
successful young Cheetahs ara Jeff in the Wild condition and they ara
watchad by using ratio calier tracking system. This canter recaiving
substantial amount of donation for their purpose,




Now a days the nos. of Ghestah decreasing day
after day al Kruger Matiomal Park, South Africa and
no more Cheetah in Asia, for the conservation of
endangersd species in South Africa a nos. steps
taken by their Administration, in which Hoedspruit
endangered species center concentrates on  the
consarvation of rare, endangered Animals with
emphasis on the Cheetah.

The Hoedspruit endangered sSpecies centar
(HESC) is focused on education of trainers.
Students and the general public in conservation and
conservation activities, aco-tourism |, the release and
establishment of captive bred Cheetahs back into the
Wild and the treatment and rehabilitation of Wild
Animals.

The HESC has establish ed itsell one of the leading
private  research  and  breeding  facilities  for

endangered species in the Country governed by a

prograssive and modern management approach, il
concerns  itself  the with the breeding and
maintenance of several endangered indigenous
Wildlife species in Southern Africa and a nos. of
Chestah has already been released from this centre
to Kruger National Park.




Cashew nut apple
(Anacardium occidentale)
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National Working Plan Code,
2014 dwells  extensively
upan  multiple  technical
aspects of forest
managemerd planning
process such as,
biodiversity consenvation,
enhancement  of  forest
productivity  together  with
establishment af
regeneration  to improve
forest health and witabity as
Sajal Kumar Sarkar, WBFS TS scological and
CEE TR BRI R LR silvicultural requirements of
the species, soil and water
conservation, climafe change, progressively increasing the
growing stock and carbon sequestration polential, REDD+,
joimt  foresiry  management, applications of  modern
technologies for resource mapping, broadening the scope of
forestry research, exdension of management planning for
trees outside forests (TOF), integration of forestry planning
with overall development planning of the district eoncerned,
thorough and close analysis of past systems of managemant,
improvement  and reguiation  of  hydrological  regime,
sustainable wield of forest produce, maintenance and
enhancemen! of ecosystem services including ecotourism,
peoples involvement in planning and management of forests
fulfilling socio-economic and livelihood needs of the people,
albeit with simultzneows implementation of Indian Forest Act,
Wildlife (Protection)Act, Forest Conservation Act, Biglogical
Diversity Act, PESA Act and Forest Rights Act. All these
entall that the specific composition and the struclure of

forests must harmonize with the environment of the locality.

All these technical jargons, when speit out together,
sound pretty much awesome. After reading the code, a
young working pian officer, aspiring to write a good warking
plan for a chosen forest tract covering all important aspect
of good forest management, must wonder wherefrom to
start his or her work, There are certain aspects of
managament, which are complementary in nature, which
means  Improving one factor will actomatically  improve
another factor. For example, increasing the growing stock
can also serve the purpose of a climate change mitigation
measure. Some aspect of management may supplement the
other aspect. As an example, we ¢an say that if forest
managament planning i integrated with the development
planning of the district in which the farest area falls, then
some of the works of afforestation, community development
warks etc. can be undertaken as a part of the developmental
works of the districts Then there are certain other aspecis,
which are contradictory in nature. eg. if an area is
frequanted by Elephants and thers is a nead to raise some
fodder plantations therg as a habitat improvement measure,

‘::h /‘?M Kosource Assessment
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then that can only be done by compromising with the
production aspect of that part of the forest

It transpires then, that all aspects of forest management
cannot work together for every single patch of forest kying
in a particular tract, ftor which a working plan is sought
Before faking up the work of writing a working plan, it is
necessary therefore, to map the forests of the entire tract,
on the basis of several criteria, such as condition and
composition  of forests, ecological and  environmental
significance, extent of dependence of local people on i,
surroundings (whether near or adjacent to a river or national
highway or a protected area or lying in a very inaccessible
arga), past practices and result thersol, availability of labour
pte. (In NWPC-2014, Grid Based Sampling has been
suggested for doing various kind of survey, which can be
quite usetul and appropriate for doing these exercises.)

Once these exercises are carried out meticulously, it will
guide us in two ways. Firstly, it will tell us, what are the
possible working circles that can be formed, to cover all
aspect management on the basis of ground realities (and
not on the basis of a theoretical model), Secondly, it will
also tell us, which particular forest patch is to be included
in  which working circlefcircles,  These exercises  are
collectively referred fo in the NWPC-2104 as Forest
Resource Assessment (FRA in short), We now take a look
at what NWPC-2014 has to say about FRA.

“Assessment of forest resources is an essential
and inltegral component of the forest
management planning. On the basis of this
assessmeni, past performance is evaluated and
future management will be prescribed. In forest
crops one has to identify multi-dimensional
populations with various parameters and
attributes.” -NWPC-2014.

Accordingly, the Code stipulates that assessment of forests
to be made encompassing the following broad aspects of
forest management, wiz-
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1) Maintenance, Conservation and Enhancement of
Biodiversity:

Forest composition and distribution, plant species diversity,

status of biodiversity conservation of forests, status of

species prone to over exploation, conservation of genetic

resources, fauna and their habitats, threats and challanges

to wildlife. protection and managemeant of fauna:

2) Maintenance and Enhancement of Forest Health and
Vitality:

Status of regeneration, area affected by forest fires, area

damaged by natural calamities, area protected from grazing,

lopping practices. area infested by invasive weed species in

forests, Incidences of pest and diseases, forest degradation

and its drivers;

3) Conservation and Maintenance of Soll and Water
Resources:

Assessment of escess runoff from  discharge zone and
conservation measures for soil. - groundwater, and soil
moisture. Area treated under soil and water conservation
measures, duration of water flow in the selected seasonal
streams, wetlands in forest areas, water level in the wells in
the wvicinity (up to Skm) of forest area, status of aguifers;

4) Maintenance and Enhancement of Forest Resource
Productivity:

Growing stock of wood / bamboo, increment in volume of

identified timber species, efforts towards enhancement of

forest  productivity through quality plamtation  activities,

carbon stock, carbon sequestration and mitigation;

Optimization of Forest Resource Utilization: Recorded
removal of timber, fuel wood, bamboo/ rattans, and focalky
important NTFPs including MAPs, demand and supply of
timber and important non-timber forest produce, removal of
fodder, valuation of the products

NWPC-2104 coded a number of surveys to be carried out to
assess the conditions and suitability of different forest
patches for different uses. Major types of surveys are as
tollows:-

GROWING STOCK ESTIMATION

ASSESSMENT OF NON-TIMBER FOREST PRODUCTS
BIODIVERISTY ASSESSMENT

ASSESSMENT OF REGENERATION STATUS
PLANTATION SURVEY AND ASSESSMENT

ASSESSMENT OF BAMBOO/RATTAN

SOIL SURVEY AND ASSESSMENT

SOCIO-ECONOMIC SURVEY AND ASSESSMENT
ASSESSMENT OF WILDLIFE HABITATS AND SPECIES

10) ASSESSMENT OF TREES OUTSIDE FOREST (TOF)

Datailed methodologies and various kinds of forms to
be used for carrying out the above surveys are thoroughly
givem in the Code, and therefore will not be discussed here.
The objective of this briet article is to discuss various
organizational hurdles, which the WPO may have to face,
while undertaking these assessment works, and also to

discuss some remedies thereof.

In the lists of surveys mentioned here, a well trained or
gxperienced forester must have observed that, barring three
or four surveys such as growing  stock  estimation,
assessment  of  regeneration, plantation  survey  and
assessment or so0il survey, remaining other surveys were not
used, when working plans weare written in the past say some
fifty or sixty years ago. S0 there is no doubt that the mere
volume of assessment works has multiplied fo a great
gxtent. But that is not the end of the story. Assessment of
forests on production aspect is always much easier that
other surveys such as biodiversity status survey, wildlife
habitat survey, population estimations exercises or
socio-economic surveys. For example, if the growing stock
of a particular stand is measured after tem years, it will
suffice to assess the growing stock for the entire period,
intermediate variatiens, if any, can be ignored. This is not
&0 with other type of surveys. For example, population of a
certain medicinal herb or shrub species may get completely
wiped out within a couple of years, or for that matter,
population of a particular wildlife species may drastically

decline well before the WPO takes up his assessment work.

Inclusion of and adherence to a large number of uses
of forests, within the ambit of modern forest management,
calls for a continuous assessment process and involvement
of multiple stakeholders both within and outside the forest
department, It is also felt that the style and format of
writing working plans are quite archaic and need to be
updated to a standard, conforming to the present day
requirement. This is certainly not an easy task to do, given
the constraints within which the existing institutional
framework operates. Some of these constraints are
dizcussed here,

There was a time when working plans were written on
the mere consideration of production forestry (with specific
focus on timber production). Owr colonial masters of the
past had created a wvery competent group of foresters to
manage forests with wonderful skill and intellectual prowess,
to bring out the optimal timber ocutturn, while maintaining
the vield sustainability. They used to view forest as crop and
had the profound mastery of the skill of marrating a standing
crop in purely descriptive terms and such description were
meticulously recorded. These were the field notes of
territorial forest officers of the past, while making extensive
fiefd towrs for prolonged duration. These field notes or tour
notes werg of immense value for writing subsequant working
plans.

Writing such field notes is no longer in practice. No
fiefd officer of our time has the |luxury of spending long
hours walking through a forest tract and taking notes. It is
not that field officers of present genmerations are less
intelligent or fless hardworking than those field officers who
worked some hundred years back, but their minds are
pre-occupied with some such considerations, which prevents
them from carrying field notebooks, while making brief field
visits. These matters were not known to generations of
foresters who worked some hundred or fifty years ago.




For example, a present day DFO may have 1o qgive a
considerable thought about those influential persons of the
locality whom he needs to be intimate with and who are the
persons from whom he has to keep a safe distance. Or, for
that matter, 2 DFD of our generation may well have to
ponder over how not to place an allotment of fund to a
certain range, as the ranger placed there may not be able
to carry out the work propery. These are nave
considerations; but these cannol be ignored altogether in
present working environment.

The absence of such field notes makes the work of
WPQ all the more difficult. Further, the present day WPD
require notes not only from his or her territorial countarpart
but also from other stakeholders as well. For example, DFOs
of various wings, working to look after different aspect of
management such as DFOs of Silviculture, NTFP, Social
Forestry, Soil Consarvation, Wildlife, Forest Corporation,
Monitoring, all of them required to frequently communicate
with DFO territorial and DFO Working plan (horizontal or
lateral communication within the organization). Each of them
can undertake assessment works in their assigned field, and
can give valuable input to both the DFO territorial and the
WPO. Then there are NGOs, representatives of local
governments, district administration, line departments,
cubject experts, local educational institutions, timber and
MTFP, MAP trader groups, other resource dependent
communities- all of them can provide wvaluable input and
suggestions to both the forest management planners and
exacutors in equal measura (this, of course, require outside
or peripheral communications).

Undar tha present institutional set-up, there is very litte
scope for lateral or peripheral communications. Imperial
government of the past, when they had esfablished forest
department in India, they knew for sure, that they are going
to: exploit the natural resources of this country, and their
intension of establishment of a forest department in India
was, by no means, 3 benevolemt act. They had created a
forestry organmization, which ‘was self-sufficient, self
contained, authoritarian and based wupon the medieval
feudalistic principles. The preseant forestry organization in
India inherits that colonial legacy and still carries those self
contained faudalistic culture. Each territorial division is a
separata Kingdom of a sort and sharing of information with
othars, is thought of as a serious infringemeant of
Sovereignty of that particular Kingdom.

There is hardly any possibility that DFOs NTFP, Siliviculture
or Soil Conservation will be allowed to crisscross a territory
of another Kingdom for taking notes. There lies an irony to
note a parficular human nature. we can easily ignore the
good quality of others (such as writing extensive field
notes), but take no time to follow the bad gualities of others
(such as enjoying the monarchy of a Kingdom). But there
are other reasons as well, which have made writing field
nofe @ rare Qoourrence

The Government of India Act, 1935, enacted, among many
other important reforms in governance, that the subject of
forest be given to the provincial governments (Provincial
Governors from 1935 onwards were to be advised by a
councilors of Indian ministers elected by general elections,
a step (or a pretention?) towards partial devolution of power
to Indian hands), as it was no longer felt to continue with
a highly centralized forest administration. From 1935
onwards, and up to 1966, recruitments to the upper echelon
of forest hierarchy were made by the concermed Provincial
Governments. This practice was continued fill up to 1966,
thereafter, recruitments were made to the newly constifuted
Indian Forest Service (IFS or [FoS). These Provincial officers
and early IFS officers suffered a lot of stagnation, as there
was not much scope for upward movement. Most of the
officers had to work for twenty vears or more as Divisicnal
Forest Officer as there was (in West Bengal context) only a
few posts of Conservators and only one post of Conservator
General or Chief Conservator. With a very limited scope for
career advancement, indian Forest Service fagged way behind
other two All India Services. Successive review of |FS cadres
during later period however, created a number of posts in
the upper echelen of the hierarchy of forest administration,
thereby creating parity with other All India Services, which
browght in two positive outcomes. Firstly, Indian Forest
Service became more attractive to the yvoung talents of India,
and more and more talented persons joined the service.
Secondly, the Head of the Forest Directorate as well as the
Heads of other specialized wings of the Forest Department
could now afford to avail the services of a good number of
gxperienced staff officers, who now can be engaged in sqme
specialized area of policy formulations
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Creation of posts in such specialized fields as Finance,
HRD, Marketing, Project Managament, Planning and
Research etc. also gave the Forest Directorate a sort of
Corporate  demaencur. However, while the organizational
structure went corporate at Forest Directorate Headquarters,
the organizational structure and work culture at field level
units such as Range, Division, Circles did not evolve much
from their 19th Century configurations. Moreover, the
operational efficiency of these units decayed with time for a
variety of reasons such as general downsizing of
Governments, intermittent stoppage of recruitment owing to
financial resource crumch of the Government, inaccurate
recruitment planning and staff deployment, erosion of
dizcipline due to unregulated trade unionism, increase in
workioad and lack of specialization, ill heath and untimefky
death of field stafis, and high attrition rate at the level of
Forest Rangers and Deputy Rangers.All these have resulted
in a serious mismatch between the abilities at the level of
gontrol and supervision and at the level of executions. This
serious mismatch within the organization has created a
perfect chaos.

To facilitate the understanding of the nature of this
ghaos, a thought experiment is devised here. Let us assume
for a while, that the following staff officers of the Forest
Directorate Headquarters, wviz, Miss. A (HRD), Miss. B
(Finance), Mr C (Special Development Project), Mr D
(Wildlifa Planning and Research) and Miss E (Marketing &
Publicity), were all entrusted with task of preparing reports,
one each for their respective assigned area of specializations,
at any given point of time. Each of them, issued letters
addressed to all the Circle Heads asking for information in
gertain format, and copies of those letters were also sent to
all the Divisional Offices for information and necessary
action, Mow in each and ewvery Govermment offices, there is
an internal processing of communication. These internal
processing requires some time, let us describe this time as
Internal Processing Time, or IPT in short. [PT depends upon
a variety of factors, such as the presence or absence of
sufficient number of ministerial staffs (dealing assistants,
dispatch clerks, office peons), the efficiency and prompiness
of ministerial staffs, presence or absence of the officer
concerned (on account of official tour, leave, meefings etc.)
IPT varies from office o office and also from time to time.
Depending upon the IPT of different offices at different
times, letters issued by staff officers Miss A to Miss E, will
reach to wvarious Gircle and Divisional offices at different
point of time. It may so happen that a particular Divisional
office received the HRD fetter forwarded by concerned Circle
office much earlier than receiving the original letter directty
from the HRD section, or vice versa.

Once a particular letter is received by a particular
Division, either directly or wvia Circle office, the Divisicn will
fake time to act upon that letter depending upon its own
IPT. Some Divisions furnish prompt reply to the information
sought. In some Divisions, files containing requisite
information will be found missing, so the letter will be
transmitted downward to varicus range offices under its
control. Some Divisions will simply forget after filing the
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letter and will remain blissfully unaware of its existence until
one or more reminder comes. Similar things will happen at
various Circle offices depending upon their respective 1PTs.

Meanwhile, receipt of one or two replies from a Division
or a Circle office will remind the HRD Head or the Finance
Head that most of the subordinate offices have not
furnizhed reply to the letter issued by her. She will then
sfart issuing reminders, one after another. Some more
replies will be thrown in. After repeating the process a
number of times, most of the replies will be recelved
gxcepting for one or two rogue Divisions. Information from
such Divisions will then be collected by directly calling the
concerned Divisional forest officer over phone.

The above thought experiment considers onby  five
letters from five staff officers. If all the letters from all the
staff officers are considered topether, then one can easily
imagine the extent of cacophony generated or abuses of
prints or bytes are caused by this chaos.




Then there are mestings, attending touring officers,
constant bombardment of deputations by stafi associations,
some dismal, untimely occurrences in the field, Working
lives of most forest officers engaged in various field offices
mostly revolve around these weird |ugglery of endless
communications, meelings, protocols  or  similar  other
absurdities, Where is the time then to marvel al the
burgeoming biodiversity of forests of their respective control,
or to get themselves acquainted with the behavior of
Elephant or Rhino, or to lament over the poverty of their
JFMC members?

Well, the good news is that we live in an age, where
there are sufficient technologies available, which can be used
to eliminate or greatly reduce this organizational chaos. Let
us take the example of Amazon delivery boy, whao, while
delivering the consignment to the customer, receives the
customers signature on the touch screen of his handheld

device. As soom  as  he completes  the  transaction,
consignment delivery, location and payment receipt data are
immediately fed in the MIS (Management Information
System) of the Company. This data now can be accessed
and used anytime, anywhere and by anybody authorized to
use the Amazon Company MIS. There is no need to receive
record, compile and transmit information &l multiple levels.
The Executive Head of Operations, sitting at  the
Headquarters of Amazon-india, can, at any point of time,
generate and analyze reports such as total number delivery
completed, ftofal revenue generated, percentage of delayed
delivery etc. He or she can also find oul probable arsas,
where Amazons business can expand, and may make
strategies  accordingly, without wasting time in issuing
remindars. This wonderful thing has been made possible as
because Amazon Company has taken the trouble of providing

gach of its delivery boy with & handheld android device and
also with necessary training input to use thatl device,

Being parts of an agency of the Government, we may
not like much, at least outwardly, to compare us with a
multimational corporate giant like Amazon, in spite of our
deepest longings cherished at some secret corner of our
heart, for the glamourous lifestyles, that the corporate world
seemingly offers, Therefore, some examples of radical
transformations in some organizations similar to that of ours
are cited here. Introdection of onling reservation system

by the Indian Railways (a bureaucratic organization almost
as old as the Forest Department is) and the introduction of
Core Banking system by the State Bank of Indiz (2 Public
Sector Company) are some such examples

It the availability of technological edoge is good naws,
then, several bad news are also there. The most significant
bad news is that, there is very litile public attention to our
works, We frequently lament about the lack of public
appreciation for our good and hard works. We are also
fortunate, that our bad works are not drawing  public
attention either

In case of Indian railways, unfess they maintain a
certain level of operational efficiency, there will be several
train accidents each day. creating a huge public resentment
and mass upheaval. Railways therefora, always under
pressure  to0  maintain a2 requisite level of operational
efficiency and avohlved confinuously to meet the demand of
an exploding population. How many people are froubled by
the failures of certain plantations raised by us? How many
people are concerned about the fact that there is acute
shortage of pround staffs in the Forest Department to do
the multifarious
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job of forest protection, regenaration, survey and assessment
works, ensuring community participation, creating public
awareness, regulate tree felling activities in non forest arsas,
to man the wildlife squads or quick response teams etc.?

There is one area of course, where our activity (or
inactivity) pgenerates some sorts  of noises. That s
Human-Wildlife Conflict. Our activity In response to such
conflict is limited to paying compensation, driving Elephants
or capturing a Gaer or a Leopard. If some noise is
generated by some of our inactivity, less activity or an
activity demanded by a section of the populace which is
beyond our means, then it is our frontline staffs, who will
e manhandled. our very own corporate sector will not feel
much of the heat. People, who are generally affected by the
Human Wildlife Conflict, are the rustic villagers, poor
farmers or some tea garden labowrers. It is highly unlikely
that some High Courl judge, eminent lawyer, academic or
top notch bureaucrat will be affected by this conservation
conundrum. Mo wonder then, that we will never get to hear
such question, as to why we should have a technically
sound forest department with a full-fledged wildlife wing.
when they cannot manage their forests and wildlife
population in such & way that there is a lesser chance of
wild lives coming out of forests? Payment of compensation
can very well be made by the BDOs, ARD department have
more technical knowhow to capture amimals, we cannot reby
much on these activities alome, to justify our existence.

The second bad news is an internal resistance to change.
In every organization there are always a cerfain section of
people, who feel comfortable with the prevailing condition
and who may also derive certain benefits by maintaining the
sfatus-quo. Invariably, they are the most influential section
in the organization, and strongly oppose, either directly or
by acting behind the curtain, any attempt to change. And it
is not usually possible to overpower them, unless there is
some strong external or intermal influence for that change.
In case forest department, such strong influences are wery
difficult to come by.

The third bad news Is lack of political will. In a living
democracy, the wvoice of the majority rules, voice of the
minority remains suppressed. And in case forest department,
the wery subject we administer, such as trees, shrubs, herbs,
Elephant, Tiger etc. do nmot have any voice at alll And if
there are few forest and wildlife lovers, who sometimes raise
voice, tend to derive more benefit from us, than the
quantum of political will they generatel

Under such a scenario, it becomes reasonably clear
that it will take sufficlently long time, before we attain
operational efficlency to the fullest measure, so that our
territorial field officers again get sufficient time to stay inside
forest for long hours, and carry with them ten different field
books fo write elaborate notes on ten difierent aspect of
forest management. Meanwhile, we need to find an
alternative methodology to do Forest Rescurce Assessment
Work and provide some inputs to the WPOD as envisaged by
the NPWC-2014.
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NPWC-2104, however, already made some provisions for
providing reliable inputs to the WPO.

The maost important input is to come from the territorial
wing, in a concise form, in what is termed as Preliminary
Working Plan Report (PWPR). The responsibility of writing
this PWPR s given fo In-Charge of the concerned ferritorial
Circle. Circle-in Charge will have to initiate the PWPR, two
and half year befere the expiry of the current Working Plan,
by directing the concerned territorial DFD to make field visit
and prepare notes (again those scary notes!) for various
working circles. The territorial DFO has to completa these
notes within a period of two months. These notas will briefly
review the results of management during the past years and
point out whether the general system of management is
satisfactery or not and then suggest any necessary change
for improvement. After that, the territorial Circle in-charge
will hold consultation with local peoples forum, JFM
committees, village Panchayats and forest development
agency (FOA) about the expectations of people dependent on
forest. He/She will then write the PWPR on the basis of the
preliminary notes submitted by the DFD concerned.While
doing so. heishe will also try to accommodate the
aspirations of various stakeholder groups as far as possible
to the extent that they are compatible with the technical
feasibility of sustainable management of forests. The waork of
writing PWPR is also to be completed within a period of
two months.

The NWPC-2014 has also described what will be the content
of the PWPR and how it should be written. It appears that
PWPR will be sort of mini working plan in which the entire
plue print of future operations will be recorded.

This PWPR will then be reviewed by a Standing Consultative
Committee functioning under the Chairmanship of the
Principal Chief Conservator of Forests and Head of Forest
Force of the concerned state. The Standing Consulative
Committee comprises of members, who are the senior most
officers of the Forest Directorate and its wvarious wings,
subject experts from ICFRE and FSI and representative of
MOEF&CE, Government of India. It is understood that the
Standing Consultative Committee will not make any field visit
(which has already been done by the field officers), but will
defiberate upon different fechnical aspects of modern forest
management. After making necessary changes (if reguired),
the Standing Consultative Committee will then approve the
PWPR.

The WPO will them undertake the work of writing the
Working Plan on the basis of this approved PWPR., But
pefore that hefshe will have to complete all the pain-stacking
surveys as described in the Code. Now the WPO is faced
with two distinct challenges, one is operational and the other
is administrative. The WPO is cerfain to realize that hefshe
g not having sufficient skilled man power fo complete
various survey exercises all by himseliherself. This is the
operational hurdle. However if the WPO somehow manages
to complete all the survey, and finds that the resufts of
various survey require himsher to write the Working Plan in
different way, than that suggested by the PWPR, hefshe will
not be able to do that, as because, the PWPR has already




been approved by a high level committee. An alternative
method of providing input to the WPO is therefore, needed
to be devised.

From the discussions made this far, it stands amply
clear that the NWPC-2014 writers, while making projections
for formulation of Working Plan preparation guidelines,
relied mostly on the territorial DFO, territorial CRCCF and
the WPO, as the sole authorities available for shapingfwriting
working plans. This is quite natural, as the territorial and
working plan wings are the two oldest and well known
wings of Forest Depariment. Further, the code writers might
have thought that the organizational fabric of various State
Forest Departments varies from one Indian state fo another,
and as such they have mot incorporated any other officers
in the Working Plan writing exercise, in order to maintain
uniformity in prescription.

But we can improvise here a little, to do the work in a
different and efficient way, Firstly, we can form a Forest
Resource Assessment Committee at least three years prior
to the expiry of the current plan, under the Chairmanship of
the concerned territorial Circle and comprising of members
such as DFOs of territorial, wildlife, NTFP, monitoring, social
forestry, s0il conservation, forest corporation and silviculture
divisions, all of which Divisions have a stake on the
management of forests of a particular working plan area
Some subject experts [ nominaled by suitable authorities),
District Planning Officer, representatives of the Panchayet
and Rural Development Department, ARD Department etc.
may also be made members of the commities,

These committee members will then divide the survey works
among themselves depending upon their area of
specialization. A tenfative division of such work is given in
the following table (it can be divided in a different way also,
if the committee so decides)-
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This committee will review the progress of works of its
members from ftime to time, and members will share
information and provide assistance 10 each other wherever
necessary. After completion of the assessmenl exercice
within a period of one year, the committee will sit again and
analyze the performance of various working circles during
pasl periods and record these analyees in the minutes of
their meetings. The committee will also hold discussions
with wvarious stake helder groups, and their opinions will
also be incorporated in the minutes. A much prageatic and
useful PWPR, then, can be written on the hasis of these
minutes.

This can help the WPO to write a modern Working Plan
which will no longer be dull, insipid, unpalatable theoretical
documents (mostly copied texts of earlier plans) that we
were in the habit of writing hitherto only to gather dust at
some remote office corner.

k. E __ =

AR | Iepate 722 | e - 205089



Debasis Mahimaprasad Pradhan,IFS
Divisional Forest Officer

Abstract

An Indicator of climate performance |.e Garbon Footprint
helps in identifying the major sources of GHG emission and
potential areas of improvements. Increasing greenhouse gas
concentration  in the atmosphere s perfurbing  the
environment 1o cause grievous global  warming  and
associated conmsequences. Following the rule that only
measurable is manageable, mensuration of greenhouss gas
Intensiveness of different products, bodies, and processes is
going on worldwide, expressed as their carbon footprints.
Carbon footprint is the total sum of Green House Gas(GHG)
emissions caused by an organization, event, products or
persan, The methodologies for carbon footprint calculations
are =il evolving and it Is emerging 25 an Important tool for
greenhouse gas management. Standards of greenhouse gas
accounting are the common resources used in footprint
calculations, although there is no mandatory provision of
footprint verification.Carbon fool printing Is infended to be a
ool 1o guide the relevant emission cuts and verifications, its
standardization &t international level are therefore necessary.
In the context of greatly expanding sub national climate
efforts, research on carbon  foolprint  accounting &t
organizational level is timely and necessary to facilitate the
establishment of local climate strategies.

Keywords: Carbon foolprint, Direct emissions, Embodied
emissions, Greenhouse gases, Carbon Dioxide.

Introduction

With growing concern over climate change globally,
emission control of Greenhouse Gases (GHGs) has been put
on the agenda of both developed and developing countries,
Despite the great difficulty in achieving sufficient agresment
in international climate negotiation, cities have realized that
they can actually proceed faster than the international climate
negotiation with maore flexible ways of corporation. Actions
are faken al sub-mational levels to mitigate climate chanpe.
Presently, Global Warming has became one of the most
promingnt issues based by world Community at local,
Mational & Giobal level. The obvious effect of global
warming s the increase in temperatures around the Id.
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of DFO Office complex of Bankuro

Mostly increasing GHG emission is one of the primary
cause of global warming. Therefore steps should be taken
to reduce GHG emissions, The valuable first step towards
the amission reduction and understanding disaster risk in
quantifying the GHG emissions due to various human
activities.

Similarly Carbon foot printing has been infroduced as a fall
to guide the relevant emissions cuts and wverifications that
will facilitate the wunderstanding of the risk of giobal
warming at the wery first stage

Recently Carbon footprint has emerped as a widely used
concept in genaral public on responsibility and abatement
action against global warming. It can be defined as &
measurement of fiotal GHG emissions caused by an
individual, an organization, event on product and expressed
as CO2 equivalent. An organizational Carbon footprint in the
the GHG ‘emissions from all the activities of the
orpanization, including energy im building, industrial process
and wvehicles. CFP analysis will provide the organization with
a comprehensive GHG inventory, allowing it to identify and
target reductions from ils  major emission  SOUrCes,
Therefore, calculating am organizations Carbon footprint can
be an effectivetool for ongoing enargy and environmental
management policy. Therefore, main obiective of the study
ig to calculate the CFP of a Divisional Forest Office complax
to quantify the GHG emission in line with tha global
warming and suggest suitable methods for reducing their
CFP.

Methodology

@ Study Area

The study area mainly comprises of Divisional Forest
Office of Bankura (South) Division and Bankura (North)
Division, This is located at latitude 23714°02.2" North and
longitude 87°03°46.3"Fast, it coordinate forest resources of
1193 JFMC through participate, sustainable and well planned
development process of 110894.35 ha area and wplifts the
standard of living of these people. This organization works
on different aspects like forest administration, felling
operation, plantation, propagation, issuance of Permit,
Renswal of licenses, Issuance of certificate, forest land
administration and other development programme.
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ent of CFP
Carbon footprint of an organization is assessed
using four basic steps.

(1) By setting the organizational boundary (study
area)

(2) Setting operational boundary (study area)

{3) Collection of data (Surveying the Premises,
Searching Documents, Observing the Activities
of Staffs &Visitors, Questionnaire),

(4) Calculation of emissions using appropriate
emissions factors.

@ Establishment of Organizational boundary

In this studuy, the arganizational boundary was set
including emission sources and acrlivities of all units into
CO2 inventory. Since all operations are owensd by this
office, the orpanization boundary in the same.

@ Establishment of Opertional boundary

The opertional boundary involves identifying emissions
associated with its operfions, catagorizing them as direct and
indirect emissions. There are different aspects of estimation
of greenbase Gas emissions. Such as:-

(1) Direct GHG emissions occurred different sources owned
by office like Generator, Vehicle, Waste disposal, LPG
USage,

(2) GHG emissions from the generation of pure based
electricity consumed by office.

(3) Emissions that are derived from the sources that is not
owned by office such as water usage.

@ Data collection

Activity data were collected from all activities within the
defined boundanes for one year period. Commuting data
were collected from all employes of this office.

@ Calculation of Carbon footprint

GFP of each emission sources and activities ‘were
calculated in kg CO2f%ear by multi plying activity data with
EF.

‘ Divisional Forest Office Complex ‘

S

@ Result and Discussion:

® Total CFP of the Organization
The recent study (llustrate the total CFP of this

Organization is 230.10 tonnesC02 emission/year. The details

of estimation is as follows-

(1) Total Carbon footprint from consumption of electricity
in division office complex of Bankura in-a
year-37227x2=74454kwh.
1kwh=0.85 kg CO2 emission (Default Value)

Total CO2 emissionper year= 74454 x 0.85= 6328590
kg=63.29 tonnes.

{1} Total Carbon footprint from consumption of petral by
staffs of Division Office complex of Bankura-30000tr, x
2.3kg CO2Mr, x 12 month{Default Valua)
=82800 kg = 82.80 tonnes.

{11} Total Carbon footprint fram consumption of Diesel by

Staffs of Division Office complex of Bankura = 1000 lr.

jmaonth % 2.7 kg CO2/ltr. x 12 month
= 32400 kg = 3240 tonnes,

(Default value)

{1V} Total Carbon emission from fresh/raw food items-

Benis CQuantity used Pet tnmiths (0 énclvip Talal
) pet day
l Chicken | kg ET1] EX] [
[T Ems | Sp= 150 T i0s LS
| Fruits 2 pea &) 55 3300
™ Pane 0.5 ky i H0s 1775
Vegembles 13 kg 450 112 [Potaea) L]
U1 kg or
Tinal OOy ermrssien per imih
1915 mnnes
Teotal C0y emission per yoar = 1915 x 12 46,98 bonnes

(V) Total Carbon emission from packaged food ilems-

Bedrrarazraiten

| dmiriain

e Chmmiify used per T Tatsl
manih
Jusee Pack {1 lor,) 120 29F @250 mi 141Aky
Chips 21 LTS w100 g 50 kg
Ciysrenie 5000 10 plespareiie kg
R ky or 032
Tiekal OOk pmiz=sion per monih
e
Tl 0 canlvalon per yeur = 0321 4 12 FH5T Tannes

i\l).(a) Carban emission from waste from complex per day

ig 10 kg (Mostly Biodegradable).
[Left ower, Un-useable veg parts, Paper naphing,
Paper cups)

b} Waste from rooms- 5 kol day

{e) Total plastic waste- 2 kg /day (Polythenes, Paoly
wrappers).
Overall GHG emission (in CO2 eq) per vear 17 %
0.125 kg/ko ¥ 365=T77.45 kg = 0.78 lonnes.

Link. Dursslcpmant Liag
wndl Seveice e of

| Barviara [Sowth] Creniban

& i ! |

Urét Dewwlcmment Livit —
mictisrbcn it of T Degariganionad
m_n._..-._rumu;.!qd_q._: | Beusdaty

Sutiseery || mlbile | Ve Doscationl
Commupn || Comtmtion ||| Bk Fieericity Boieian
Soarces || Soanies i Linage

l TotelCOs emission per vear

Source Emissions
Electricity 63IIR5.940 kg,
Petrol B2R(H kg
Dhesel 32400 kg
Food 50832 kg
Waste TI7.45 kg,
23009535 keg=230_10 tonmes

AR | I AN | fEETH - Q05v | 8¢



TOTALCO, EMISSIONS PER YEAR in KG

wElecricity  ® Petrol o Diedel = Food & iWame

Total Staffs in Division Office complex is 100 (Approx.).
Per capita CO2 emission= 23010100 tonnes= 2.30 tannes
Whereas Indian average is 1.5 tonnes and World average Is
4 fannes.

Limitation of this study

(1) Time and technical limitation.

(2) Some activities of staffs were not included. Such as
Tour, other fravels, sports, field duties.

(3) Default valugs of many food items arg not available,

(4) St all the major activities and sources were not
included in this study,

Carbon Offsetting
(1}  Human factor
ta) Avoid rampant consumerism,
(2}  Transportation:-
tajUse of emergy efficient full for transportation.
ib) Use of vehicle adhering to emission norms.
it} Purchase vehicle with competitive mileage and fual
efficiency.
id) In correct use of public transport facilities.
(g) Car pooling can be encouraged.
ify Ensure proper inflation of vehicle tyres.
(@) Use of bigycles can be encouraged.
ih) Use unleaded petrol In vehicles.
(i} Reduce use of petroleum products,
(3) Electricity
ta) Use off Switch, rather than the standby mods
ib) Switch off fans and lights when not in use.
it} Use LEDs instead of Conventional light sources.
(d) Check for germ tags before purchases goods.
(8} Minimal use of ACs,
ify Keep equipments in power saver moda,
{g) Use Solar light in campus.
(4) Solid Waste:-
(a) Avoid wasting paper,
(b} Avoid duemping of paper waste,
(&) Recyeling of waste.
(d) Reuse resources whenever possible,
(e) Adopt proper waste management technique.
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{5} Building:
{a) 30% germ area should be included in building plan
mandatorily
(b} Avoid cutting down tress.
(6} Production & Consumption of food;
{a) dont waste food items.
(b} Avoid wastage.
(c) Use local & seasonal fruits & vegetables,
{d) Reduce use of non-veg food
(e} Encourage use of organic food.

Conclusion

Total Carbon footprint of Division Office complex of
Bankura is found to be230.10 tonnes. Indirect emission in
current study shows the highest CFP. Hence, knowledge of
this carbon footprinls may assist  organizations o
persueemission  mitipation  project not  just  within  the
organizalion butl also across indirect emission activities.
Moreover as the highest CFP  represent the mobile
combustion due fto  employee commuting and  other
transporiation, reduction strategies should be highly focused
on this area. Whereas electricity consumption shows a
considerable contribution 1o the total CFP, this organization
can invest energy efficient lechnologies to reduce CFP of
organizalion ulimately achieving the national good by
reducing carbon emission.
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the water source of Darjeeling

Dharmdeo Rai, IFS
Divisional Forest Officer

Wat&r is the most abundant material and one of
the most impertant substance for the survival of the life on
the planet earth and so it 5 considered important and in
recant years water scarcity led by variows reasons has earned
it a lot of respect also. To save water and use it judiciously
has earned a lot of hype and started a lot of program for
the same, though the situation is becoming worse day by day
in general. Howaver, on tha brighter side there are a lot of
cases where dried rivers, streams, lakes and ponds have been
revived by the proper planning and hard work.This action of
rejuvenation of water bodies was actually a reaction,a panic
reaction fo the grawve situation created yielding to a pleasant
result, The guestion is can we identify the waterhodies which
are at different level of risk and then start the remedial
measures with community involvement After all it is not
necessary to start it when it has crossed the threshold. Thera
are even riversistreams that are in very good condifion
providing a lifeling to few villages individually and a few
towns collectively, Can we do semathing so that these rivers
don't reach the same fate and rather remain ever flowing as
they are now?

This write up i5 an attempt to emumerate and elaborate
the status of the such streams in the Senchal Wildiife
Sanctuary (SWL5) and then to provide certain submissions
far maintaining their ever youth, To begin with it will be apt
to say fthat the SWLS is the main water source for the
beautiful town of Darjeeling,also known as Queen of the Hills
and provides the city an unparalleled beauty. Be it serene
forests of Chatakpur.a drive through Od Military Road or the
mesmarizing sun rise from the Tiger Hill,each and every place
is unigue and teifs its own different beautiful story. Mark
Twain visited Darjeefing in 1986 and impressed with the
beauty of the place he wrote-  “...0he one land all men
desire to see, and having seen once, by even a glimpse,
would not give that glimpse for the shows of all the rest of
the globe combined” .

An attempt has been made fo list all the streams
{locally refered as “JHORA") with GPS reading at some
points and brief report on their present and past status.
Major disturbing factors are also givan, Services by thesa
jhoras are also mentioned with details of willages.




Table showing details of streams and jhoras flowing through SWLS
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Present status and analysis

From table above it is very obvious that in the past many
streams have dried up and many persnnial streams have
turned seasonal. If the trend continues more streams will join
this group. In coming future, it will pose a serious threat to
the water supply of Darjeeling town and neighbouring area,
Presently a lot of water is being supplied in the town by
water tankers who collect it from free-flowing streams and
carry it to hotels and homes for their use, If local people,
living around these streams feel the threat of scarcity of
water, thay then may resist such supply of water leading to
a conflict scenario. Hence It is very important to maintain the
status of the streams so that they may provide everlasting
water supply.

* -

L & r:)._ s
€o | I | I 72T | T = Qo5 '

Reasons of drying of streams

Many reasons have been attributed to the drying of the water
streams of which a few are listed below

® Degradation of Vegetation In the feeding area{watershed)
of stream

As all rain water from neighbouring areas flow to the
stream through the vegetation, any loss of vegetation speeds
up this process making faster flow (run off) and less
retemtion and hence seasonal streams. It also  reduces
seepage of water in the soil which then further percolates
down and becomes available through the stream. This
degradation may be caused by deforestation, forest fire,
plantation of exofic species, land slide etc.




@ Choking of Streams

Many streams have been seen choked by a lot of urban
garbage of which plastic is predominanmt component, This
makes the flow impossible causing biological and functional
death of the streams,

@ Climate Change

Climate Change has changed the rain fall and rain
pattern. Many places have received a huge quantity of rainfall
in a very short span of time leading to inundation for some
period but fater on these places face water crisis. Erratic
rainfall may also cause drying of the streams.

Way Ahead

There is an urgent need of revival of deed streams and
reversal of trend where streams are losing their water
capacity in terms of quantity 2nd time. In the hills, almost all
watar based needs are met up by water from these streams
A scientific approach mixed with local traditional methods and
knowledge supported by local need may do wonders. To
revive & stream, it should be assisted in natural way so that
it may regain its flow, A holistic zpproach is needed as
improving only one ared would nol work, e.g.- vegetative
works without mechanical wark, Any infervention must be
planned keeping in mind the gechydrological details. The
main steps may be listed as-

@ Detailed Data Base of Streams and Jhoras

A detailed database including rumoff, calchment area,

layoul of the entire unit, rainfall pattern- guantity and
distnibution over the year are very important aspecls i
deciding the remedial measures

® Proper SWD system for towns and villages

Without proper solid waste disposal system, garbage
from towns and villages find its way to the nearest streams
specially in the hill areas. Hence a proper SWOD is wvery
necessary for the success of the program

No Water. No Life. No B

@ Social groups and suitable awareness programs

Mass awareness is very essential so that streams are nol
used a5 a garbage dumping ground. Making of local Water User
Groups and giving them responsibility of prolection of such
dumping in the streams may be very helpful. Scarcity of future
potable water, if explained properly, may be a good maotivation for
slich groups. As often seen women go to collect water from these
streams they must be involved in such groups.

@ Prevention of Soil erosion

Often soil erosion leads to blockage of streams. It may be
temporary or sometimas it can change the course of flow of the
stream. At different levels of slopes, it should be stopped by using
a proper combination of the mechanical and vegetative methods

@ Other traditional methods

There are many time tested methods and ways of life
that hawe been very helpful in maintaining the flow of
streams. Making of smaller rock check dams leads to slowing
of the water flow, more water retention and better distribution
of water along the streams.Likewise, many techniques may be
used for such results,

It must be kept in mind that all of these approaches
to be used simulaneously otherwise it would nol succeed.
Similarly,it is not & onetime process, rather above listed points
to be wsed to maintain the flow for ever. Othervise saeaing
the climate chamge, growth of population and tourists, growth
of hotels in town and home stays in willages it may be
assumed that a lot of pressure is there over thizs natural
resource and it may lead 1o rapid depletion of the same. Such
situation may lead to conflict over this resource. | am wvery
hopeful if different streams and jhoras of Darjeeling and
adjoining hill areas are treated in above mentioned halistic
way It will be very useful in coming future to avoid any
scarcity of water both in terms of quality and quantity.

No Green. - Sylvia Earle]
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in and around
The steel city Durgapur, West Bengal.

Mitan Kantl Mandal WBEFS
Divisional Forest Officer

T h e dream city of Dr. Bldhan Chandra Roy

(farmer and s=econd chief minister of Wesl Bengal) was
founded In late 19505 was named after & famous 2amindar
Durgaprasad- Durgapur. Located around the banks of river
Damodar (23.55N, B732E), one of the countrys prood
metropolitan stands as 77th most populated city of India
and |5 the second largest city in west Bengal in terms. of
both area (15420 s=q.km.) and population. Having its
immense importance in industries (especially steel) and coal
mines, the city 15 also known as the Steel City. Apart from
its economic and social significances, being situated on an
gcotonic region at the juncture of chotanagpur plateau and
gangalic plaing, the city wombs the importance of holding
g rich and diverse biodiversity.

Though neglected, feared and contempl by many, the
unenlightened community of ecosyatem- the herpatofaunas
has an immense imporlance and & greater role 1o play in
this nature. Thus, to conclude the effect of any community
Io ite environment, one needs to explore the diversity of the
guild. Hepce, based wpon some scientific, legal and useful
lechnigues, a falr image of the commanly found
ferpetofaunal diversity has been portrayed here

stl,ilﬂyl' Site : The greener parts of Durgapur (District-
Paschim -Bardhaman), i.e. the places having maximum forest
coverage or else atleast having a significant habitat speciality
along with human habitats adjoining forests, patches, dense
gardens andfor plantations. Though most parts of the city
s still @ virgin land and yet to be explored in near futwrs,

Method : The study findings has been collected based
upon mainly two methods-

(i) Rescue recovery and (H) planned intense figld surveys
(transact mathod, direct encountar, linear obsarvation, call
pursue, roadkill analysis, etc.). For rescue recoveny,

the data has been collected as per maintaining

the rescug calls from various needy persons

in various localities of DurgapurWhile for the

survey, scheduled day and night observations

and exploration were pursued by professional

team.In both ‘the cases, the observations and
findings were noted along with other relevant infiormation
And il the works were done by frdined personnel with
proper safety techniques using useful equipments,

Y
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Result

With the encounter of an astonishing number of about
11 amphibian species and 34 replilian species. it clearly
shows the ecological importance of the locality. With
maximum number of Aussells Vipar, Spectacled Cobra, Rat
Snake, Indian Toad, Skittering Frog and Cricket frog
observation, it can be assumed that the mentioned species
has higher Individual counts, thus pooling their  high
population frequency,

Conclusion

[t s still tougher than anything else to
understand the way how the nature works.
With each day passing by the science and ils
attributes  are  evolving and - advancing
incredibly thus ‘making things beyond our
capability to foretell the coming Scopes.
Hence, many questions have stll been 8
laid umanswered and its on us 1o find 4;!#- :
the facts. With more observations and study we get to know
more about things and with more knowledge we getl 1o
unveil  the nature of interactions  between  biological
components. Henmce, the present study mfrigues and paves
the pathway for future detailed studies for understanding the
rerpetofauna and it should be ws carrying out more works
in recent future to simplify the answers hence raised.
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(mpact of JEM Support Activities on
Protection of Forest & Wildlite

D uring the last few decades, especially in South
West Benpal, Forest is mostly managed by the JFM System.
An important part of the system is to develop the JFM
villages through different schemes under the Forest Depart-
ment. Accordingly, many schemes even apart from regular
Gtate Plan funds are spend’ planned to spend for the devel-
opment of fringe peoplefvillages. Many developmental activi-
ties like overall community development, providing/creating
benefits for some small group or even sometimes individual
benefits are also targeted.

Thus a large quantity of Govt. Money associated with
Human Resources of the Department is employed for the
same. In turn the department expect motivated & pro active
participation of the JFMC members in the protection of
Forests & Wildlife. If the same is in expected level, then the
whole system will eventually maintain the balance. On the
contrary, the system will fail in long run.

Thugs this is the high time to retrospect the whole pro-
cedure or system. This is not a cynic operation but toe find
out whether any slight change/modification may results in
some better output. The modification may be of different
type. It may be of the gquamum of activities. may be the
type of activities which I1s always a site/locality specific since
the demand or ufility of some infrastructure 5 always may
not be of same use irrespective of the locality, community,
religion. Thus these factors may be incorporated baforehand
during the time of planning. Thus this introspection will lead
to better planning and evertually the main intention of the
department will be served hetter. Thus this topic is very
much relevant at the present context

Nilratan Panda,WBFS
Divisional Forest Officer

Basic or salient features of the system

@ JFM Systern was initiated In the early ninelies of the
last century,

@ Since then it Is one of the most important tool in pro
tection of Forest & Wildlife especially in South West
Bengal.

@ Other protection tools |ke Intense Forest
Patrolling/initiation of Legal proceedings elc. has gone
to the backstage.

@ Present system of internatlonal Forest management s
also tending towards Community Forestry & hence na
Reverse Journey can be expected.

@ A substantial budgetary allotment along with Human
Resources (all level of staffs time & energy) is spemt
towards the maintenance of the system.

@ The system Iz purely based on Give & Take Policy at
legst from the perspective of the JFMC Members by &
large. Accordingly regular assessment |s required for
sustainability of the system.

@ The Inputs which are provided to the JFMC Members
include sharing of Usufructuary benefits (Presantly 40%
of the net sale proceed after final harvesting in South
West Bengal), Free collection of certain materials from
Forests, Free grazing rights for the cattle belongs fo the
JFMC Members (without damaging Forests & as per the
Resolution), Generation of Mandays round the year with

_ priority, executing JFM Sl Activities.

In turn, Forest Depart et e
tion of Forest & Wildl "1 i1 i



Areas of Working:

This study will primarily be focussed within the territorial
jurisdiction of Pamchet Division since a handsome number
of JFMCs (231 Nos.) are registered in the Division in well
diversified manner in terms of geographical area, caste,
religion etc. To incorporate local variations the study can be
pxtended to the entire Bamkura District covering the territo-
rial jurisdiction of Bankura {Morth) & Bankura (South)
Division. Even To incorporate largefwide variation, Divisions
of Western Circle, South West Gircle & South East Circle
may also be considered/ covered with the consent of the
Competent Authority so0 as to make the study applicabie
fieasible for the Entire South West Bengal.

Bankura District Forest Map

Modalities:
1. Collection of basic data: This is very important to assess

the present scenario & sefting up the baseline parameters.

The data will include the basic survey of the JFEMCs by
way of Interaction with the JFMCs & all level of Forest
Staffs & other stake holders. The data may include JFM
Support Activities undertaken in the last decade in differ
ent JEMCs as follows:

|.  Basic Infrastructural facilities:

[y Construction of community Hall

[iy Construction of community shed, market shed stc.
iy Extension of school building

iw) Excavation/renovation of Pond/ED

¥]  Supplying school furnitures etc.

I, Improvement of basic facilities:

i}  Creation/maintenance of rural connectivity

i) Construction/maintenance of small span bridge
or Cllvert or caussway

i) Providing drinking water facilities

. Improvement'development of livelihood support activities:

i} Sinking of SP for irrigation facilities

i) Areangement for pesiculiure, goatery, piggery et

i) Supplying agricultural inputs like paddy thrasher, pump
set elc.

i} Providing llvelihood support by assisting in Sal Plate

Making & other rural trading through micro financing.
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V. Miscellaneous:

iy Development of cultural activities

i}y Support for their rituals

2. Periodic Assessment of the impact of those JFM Support
Activities on the protection of Forest & Wildlife from the
initiation of JFM System based on available records. This
may be correlated with the basic data like change in
Forest Cover{available from the report of the FSI in this
regard) in the respective areas for the period, ilficit
fellimg, encroachment of forest land & recovery of the
same, poaching of wildlife vis-"-vis rescue of wildlife efc.

3. Fimally parametersfindicators will have to be finalized for
the assessment t0 arrive at a conciusion to facilitate the
future decision making on planning for JFM Support
Activity.

A format for collection of basic data from the JFMCs covering the above points is given below:
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Outcome of the study:

1. Assessment of the present situation on the
basis of the analysis of the data.

2. Observation of the trend of the Impact af
JFM Support Activities on the protection of
Forest & Wildlife in the last decade
whether positive or negative.

3. Taking Final Decision on the following
Iss1es:

[y Activities to be selected for JFM Support Activity in the
upcoming days.

Iy CQuantity Vs Extent: Whether the activities to be cancen
trated or extended both area  wise & quantity wise.

i} Effect of locality'communityfother issues lke wildlife dep
redation In selection of JFM Support Activity,

v} Importance of Beat'RangeDivision level long term Plan
& convergence with other Departments In the District
Level & requirement of necessaryregulation/ guide
lines fram the highest level,

Thus the study resulls can help to refrospect the entire
scenario & taking decision on future planning for the JFM
Support Activities In the entire south West Bengal. The study
can altso help In formulation of a perspective plan for the
entire south Wast Bengal for JFM Support Activities can
thus eliminate the need of regular/ periodic collection of
Information for APO for the same instead the perspective
plan with very minor addition/alteration can be use for
taking up the decision on those works finalization. I will
reduce the time for formulation of work plan, create unifor-
mity of works In respect of the state & eliminate local
biazness elc.
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Mursery is a place where seedlings, cuttings and grafts are
raised with care before fransplanting.

Advantage of raising seedlings in nursery

1.1t is very convenient to look after the tender seedlings.

2.1t is easy to protect the seedlings from pests and
diseas es.

3. Economy of land wsage (duration in the main field is
reduced).

4, Valuable and very small seeds can be raised effectively
without any wastage.

5. Uniform crop stand in the main field can bes maintained
by selecting healthy, uniform and vigorous seedlings in
the nursery itself,

Preparation of nursery

Selection of site

1. The nursery area should be nearer to the water source

2. Generally, the location should be partially shaded ie. under
the trees. If not, arfificial shade iz t0 be provided

3.1t should be well protected from animals

4, Proper drainage facifities should be providad,

Selection of soil

A medium textured, loam {or) sand loam soil is preferred.
Soil should be rich in organic matter, Soil depth should be
preferably by 15-2% om.

Types of nursery bed
a) Fat bed
b) Raized nursery bed

NURSERY MANACEMENT OF

ORNAMENTAL po/zs ¢

Preparation of raised nursery bed

Selected so0il should be worked well to break the clods,
Weeds, stones and stubbles should be removed. Height of
the raised bed should be 10-15 cm with a width of 1m and
length may be according to  the requirement and
conveniences. Two parts of fine red earth, one part of sand
and one part of FYM can be incorporated to each bed 1o
improve aeration and fertility of the soil. Before preparing
the bed,the soil should be drenched wit 4 % formaldehyde
or 0.3 % copper oxy chioride 1o kill the pathogenic spores
in the soil.

Advantage of raised nursery bed
Water movement will be uniform and drainage of excess
water is possible (In the case of flat bed water moves from
one end to the other and there is possibility of washing
away of seeds),

Germination percentage of seeds iz normally  high.
Operations like weeding and plant protection measures are
gasy.

Media for propagating nursery plants

Several materials and combination of different materials are

available are media for germinating seeds and rooting

cuttings. A good propagating medium should possess the

following characters.

1.1t must be firm and dense to hold the cuttings or seeds
in place during rooting or germination.

2.1t must possess sufficient moisture retaining capacity.

3.0t must be sufficiently porous to permit excess water 1o
drain away and to admit proper aeration.

4.1t musgt be free from weed seeds, nematodes and

pathogens.




@ Soil mixture
This is the most commonly employed medium for pot
plants, 1t usually consists of Good earth, well decomposed
cattle manure, leaf mold, river sand and also charcoal in
some cases. Soil mixture commonly used for propagation

® Seed pan and seed boxes

Seeds pans are shallow earthen pois about 10 cm high and
35 ¢m in diameter at the top, Thay have one large hole for
drainage In the centre or 3 holes at equidistant from each
other. Seed boxes are made of wood, 40 cm wide and 60

is cm fong and 10 cm deep, with 6-8 properly spaced holes
Good earth 2 parfs drilled in the bottom,

F¥YMLeaf mould 1 part Apgainst each of the holes is placed a crock with its concave
Sand 1 part side down. Some large pieces of crock are put over i and

also by the side of this crock, some coarse sand 2 or 3
handfuls are sprinkled on the crock pieces forming a thin
layer to prevent fine soil from clogging the drainage. Ovar
this, required soil mixture is added. Very delicate kinds of

@ Sand

It iz the most satisfactory medium for rooting of cuttings.

@ Peat seeds like Cineraria, Begonia, etc. are best sown in these

It consists of the remains of aguatic marsh, bog or swamp containers.

vegetation which has been preserved under water in a

partially decomposed state. When such peat Is derived from @ Polythene bags

sphagnum, hypnum or other mosses, it is known as peat Small polythene bags with holes punched in the bottom for

moss. it is used in mixture after breaking them and drainage and filled with a porous rooting medium are used

maistenad. for propagation of cuttings like Jasmines, Duranta, Crotons
atc. in the mist chamber. Sometimes, young saedlings which

@ Sphagnum moss are raised in the nursery are subseguently transplanted in

Commercial sphagnum moss is the dehydrated young these polythene bags and kept there till they attain required

residue or living portion of acid-bog plants in the genus growth for transplanting them to the main field (Fapaya,

Sphagnum such as S, papilliosum, S. capillacem  and §. Gurry leaf efc.).

palustre. it is genarally collected from the free trunks of the

forest species in south Indian hills above 1500m  above # Plastic pots

M.S.L. during rainy period. It is relatively sterile. light in Plastic pots, round and square are used o keep mostly

weigh and has a very high water-holding capacity. It is the indoor plants. They are reusable, light weight,non-porous and

commonly used medium in air layering. they require only litlle storage space

® Vermiculite Tools and implements for nursery work

It is very light in weight and able to absorb large gquantities

of water. This can be used as a rooting medium for air
layering and also in pots for raising cerain plants. [rosschnlimir o o . e e i e o Co L o
Degging fork : This has prongs of 20 cm long fied bo a wooden bandle.
' ¥ This is used fo procing rﬂ.l‘l‘.‘u:lldﬂ.l'ﬂhﬂ
Container for propagation and growing young plants B
aysiem or lubsrs
Shvovel Thés is 8 curvad shedl plake allachad o a woodan handle
[ Earﬁyenpotg and ussil for ransferring soil, manure sio.
T d f I . . " Garden raka ; Thes is used for leweling lands and collecting weeds. The
hay are made of burmt porous clay in various sizes to sk corsista o numbes of nall (e projections fm 2
pravide requisite amount of soil and root space to different i xlwmﬁ*m“ﬂ';m;ﬂm. e e
kinds and sizes of plants. They have straight sides and are m.:ﬂ,,fmm_;ﬁmn sl foe
made wider at the top than at the bottom to hold the m"ﬂ':ﬂiﬁ:ﬂhr”!:* —
3 Becateur + small shools U
greatest bulk of compost where the feeding roots are and gm:-.wnwm s
also to facilitate easy removal of sodl, Intact with roots (ball Fiakding'or Sanilng Rkle W“"ﬁﬁﬁﬂﬁ“gﬁﬂ&ﬁ_ﬁﬁ
of earth) at the time of planting or repotting. In our county, brk. iy budding eperation.

tube pots of varying sizes are used as follows. .
Potting Purposes for which plants are potted are

Tube potsizes | Helght (cm)  Dismeter (cm) Cost per pot (Rs.) 1. Preparing plants for sale such as rooted cuttings of

Tube pot _ 20 13 15.00 grapes

il ke 2 16,00 2. Growing plants for decoration like crotons

2% HED DA % % el 3. Growing plants for experimental studies like pot -culture
% size pol 25 > 50.00 tu

Full size pot 35 35 65.00 Stuies . .

Tub size pols 36 50 a0.00 4. For using plants as rootstocks in cerfain grafting methods

as in Inarching of mango.




@ Pot mixture or potting compost Pot bound condition : When the polted plants are grown
for more than one season or one year in pot, the rool very

It <is essential for potting of plants, The pot mixure is soon become a tangled mass and exhaust all the nutrient in
prepared by suing various ingredients, The proportion of pot the limited soil, besides being circumscribed in the: limited
mixtures will vary with different kinds of plants. place. This stage is known as pot bound condition;
1. An ideal pot mixture should have an open structure, which :

allows good drainage and holds sufficient moisture for Repotting procedure

plant growth and permits axcess waster to drain away, 1.0t is better to wesl the potted plant 24 hours earlier to
2 Should supply adequate nutrient to the plants during all facilitate repotting (removal of plant fram pot)

stages of growth, 2 The technigue lo remowe the plant with a ball')i each
3, Should be free from all harmful organisms and toxic intact is to keep the right hand palm over the soil,

minerals and light in weight, allowing the stem of the plant in between the first fingers

and turn the pol upside down holding the pot at the :
i bottom with the left hand and gently knocking the rim of
@ Potting procedure
ap the pot on the edge of table or any other hard surface . |

or even on the bottom edge of anather inverted pot. The
ball of earth comes out of the pob If for any reason, it
fails to come oul, break the pot knocking the sides with
a stone or fork and free the soil from it

.Examing the rools, cul neatly with a secateur, the : 1
decayed, dead and dried or twisted roots. Reduce the size

of the ball of earth around the roots.

. Place the plant in the new pot at the same height at ‘

1. Wet the seedbed before lifting plants. Life with a ball of
garth with as much of the root system intact, a5 possible.
Do not pullout seedlings in the hot sun. Do not allow
roots or the soil around the roots to dry. 5

2. Fill up pots by putting some crocks first, then a laver of
sand (5-8 cm) and finally pot mixture (8-10 cm).

3. Place the plant with the ball of earth in the centre upon a

the layer of pot mixture (Place on one side of pots in the

case of root stock plants used in inarching)

.Put pot mixture around the ball of earth, press as vou fill

up and level off, leaving one inch head space at top. Do

nat press over the ball of earth. It will break and damage

which 1t was in the old pot. Fill up pot with fresh pot
mixture and immerse in waler.

Y

General
1.The initial reaction afler potting and repotting is wilting.

the roots. o
. t ) The transpiralion loss has to be checked to help plants
B. Setdth; ;tem of plant at the same height as it was in the revive. Hence keep freshly potted plants under shade and
seed be

“pot water daily”.

2 After about ten days under shade, the plants should be
gradually exposed to sun by keeping them for some hours
under sun and then putting them under shade. The period
of exposure can be increased every week until finally the
plants can be kept in the open. This process is called
“hardening’

6. Immerse pot with plant in a tub of water gently and keep
inside water till air bubbles cease to come oul. Remove
and place the pot under shade of trees.

Repotting : Repotting is done for changing the soil medium
for pot bound plants.
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Cultivation of 22

Kaushik Banerjee WEFS
Divisional Forest Oificer

Past Histnrr

#s During the year 2006 NTFP Division raised Patchouli
Plantation at Taipp and Sukna.

Plantation damaged due to lack of maintenance.

Yield record not maintained,

Cuttings material ware brought from NEDFC Ltd., R&D
Centre, Khetri, Kamrup, Assam.

l]hient of the project:
Cultivation, processing and marketing of Patchouli oil.

u_t:e Involving FPGs in cultivation of Patchouli plant as inter
crop of plantation for economic growth

44 Better utilization of land through cultivation of Patchouli,

do To create mandays as well as upliftment of socio-
economic status of the fringe areas people.

# To earn Gowt revenue.

# To establish good relationship between Forest staff and
villagers this will help to protect the forest

[ (Ee (=

Commercial Importance

of Patchouli

an  Patchouli oil is an essential ingredient and used as a
‘base’ material in perfumery industry.

There is no synthetic substitute for Patchouli oil,
Increase its value and demand in the perfumery market.
In India consumption up to about 300 tonnes per
annum, but production is below 50 MT. so coundry im
ports from Indonesia,

e®®

WH»\T IS PATCHOULI?

#  Patchouli{Pogostamon Gabling is a perennial bushy herb,
Belongs to lamiaceae family with erect stems reaching
around 75 cm. in height and bearing small, pale pink-
white flowars,

#+ The name Paichouli is said to be derived from the an
cient Tamil words Patcha®and Ella"maaning Green leat.

Habhitat

8 Mative to South-East Asia ie. tropical region and is now
ﬁﬂg_[vshaly ;ulﬁvﬂlﬂd in India, China, Indonesia etc.
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Patchoull

Propagation at Nursery by vegetative method

4 Cuottings are prepared in the morning or afternoon
period.

#  Apical and branch twig of 10-15cm long with 4-5 nodes

i5 cut away from healthy mother plants.

Cut ends are dipped in 1BA hormone solution of

1000-PPm strength (1 g per litre water gives

1000PPm). The cuftings should be dipped for 3-7 sec

onds and spread 10 minutes for drying.

@

Rooting media

& An ideal rooting medium can
e prepared by mixing 50 parts
of riverbed sand + 50 parts of
soil, mixing with fungicide.

Hardening of seedlings

#  Hardening of the seedlings is necessary before planting.

# By gradual reduction in water supply and removing
shade from about 7-10 days ahiead of planting

Time of planting
& March May followed by September October, considered
ideal,

# 35 1o 45 days old cuttings should be planted.

#:  Avoid planting during winter{Dec-Jan) and high rainfall
period {July-August).

Planting in wet soil during July-August shows poor
growth dug to temporary anagrobic condition,

@

Spacing

i  As the plantation will be raised as intercrop in territorial
plantation, the spacing will be 2m X 0.6m. For 1(0ng)
Hact, Plantation requires- 8,333 seedlings.

Planting

@ Grows well in warm to tropical climates.

# 1000 m to 2000 m elevation, 23c to 28c.

® . Annul rainfall range 2200mm to 2800mm.

#  Grows best on sunny position: : _

% Grows best in well drained loamy soil, Ph m@e:ﬁﬁﬁ.ﬁ.




# Poly bag seedlings can be transplanted to the field.
# Planting pit size 30cm X 30 cm X 30 cm at a spacing
of 2m X 0.6m.

He. ol applicalion [y after planting Urea figh | ¥0)knj Mo, of Havest
" an Ao
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a* T30 b Fd 4* mmvwsld
Detopping / Tipping

# Tips should be removed after 20-30 days of planting
10 encourage early branching.

# This can also be done at the time of planting.

# Gutting back the main stem leaving 3-4 nodes above
ground surface at 45-60 days of planting s done en
abling branching from lower sides of the crown. This
will give a bushy architect of the plant

Cultural practices

# Compaction of surface soil particularly around root
zone 5 avoided.

& This is achieved by racking with dry land weeding
twice or thrice followed by one hand weeding.

® Apply of urea with soil is done during racking and
hand weeding.

R
1 L
[T Th

i b ey
Fhrmagh sk e
by

ml

e bty Sl wwe
o i b el by
el P il

Harvesting

& At 90-100 days after planting the first reguiar harvest
ing s done by cutting selected matured branches
only.

# Branches should be about 70-90 days old showing
signs of maturity as 1 - 2 lower lgaves turning el
lowish,

& Mature branches bear 6 7 pairs of leaves. In 1sl
harvest the main branch should be cul back above 3
4 nodes from base for re-growth,

A Harvesting of mature branches is encouraging the new
shoots from lower side of each branch,

# In selected harvesting the plant is not getting enough
‘stress and normal metabolic functions comtinue
throughout the growing period.

Drying of leaves/ Curing A
® The fresh herbs should be spread for curing In thin™
layers on a hard platform under shed for 7 10 days.

# The thickness of the herb should not be more than 2 y N
inches.

# Turning at least once in a day
is necessary to avoid fer
mantation.

® Drying should be uniform for
better ail yield.

@ The fresh and dry ratio of e
herb is 5.5; 1 at around 12% moisture.

Storing of dried leaves

The dry leaves should be packed tightly in gunny bags
and stored at least for 3 months in a well ventilated room
without touching the ground.

Distillation
Shade dried, cured leaves are subjected to steam distilla
tion
The distiliation unit consists of a boiler, distillation steel
condenser and receiver.
The duration of distillation varies from 12 16 hours,
Prolonged distitlation gives higher yield and better qual
ity of oil.

Oil recovery and oil yield
On an average a recovery of 3.0 to 3.5 % is obtained
which varies largely on drying procedurs, lgave ; stem
ratio and curing.

Drying and storage of oil
Immediately after the distillation, all free waters s re
maved by treating with anhydrous sodium sulphate @
20 30 g per litre and stirring the content vigporoushy.
Left for 4 5 howrs and filtered purified oil.
Stored in a clean aluminum containers.
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Pests & Diseases

The following are the common insects- pests and dieas
g5 found in Patchouli farming-

* Insects- pests : Root knot nematode
Contral measure : Furadone @ 20kg per hect. should
be applied for effective contral.

& Diseases: Leaf blight
Control measure ; Application of 2(Two) spraye of
Dithane Z-78 0.5% &t ong month interval is recommend
ed to control the leaf blight diseases.

© Leat ealing caterpillar: Spraying with 0.5% Dimethoate
or Melathion at 15 days interval s effective,




Uses of Patchouli oil

# It is being mainly used in perfumes, soaps and tobacco
products.,

#4  Patchouli leaves are being used o

SOME MORE NURSERY PICTURES OF PATCHOULI .

(Pogosiemon cablin)

make an herbal tea. !
#  Patchouli helps soothing inflamm-

ation.
@5 Patchouli oil has great Anti-septic

proparties
4 Patchouli pil works as a great

astringent.

#  Patchouli oil helps in healing cuts
and wounds quickly.
#  Patchouli oil has great
deodorant properties.
#4  Patchouli oil helps in losing weight.
#  Patchouli oil works as a fungicide and insecticide,

Potted cutting of
Palchouli at Nursery

Cost analysis:
MueRry Mainl Cons]| Bpprad | Hewening | Divsietion | Packaging Tadal
Toar i Pz posk ol pli ol ol ==t el
H LEE, 1]
e
" R e o ey e T 20
[
= B4500 F00 'F-E" 12000 000 kL
| - B E-AEREREE Cuttings being
Torl cout for 3 (Thra] ywars- L E

planted in rooting media
{Rupaes Four Lakh Four Thousand Seven Hundred Fifty Fivejonhy

Cost henefit:

Total expenditure in three years = Rs. 404755.00

Oil production in three years = 136 litre

Market price of Patchouli oil = Rs. BO00.00M

Cost of 136 litre - Rs.816000.00 Maintenance g8
waork at Nursery k3

Met profit in three years =
{Rs.8.16,000.00- Rs. 4,04.755.00)= Rs. 4,11,245.00
Or say, Rs, 4,00,000.00

Source of seedlings/ cuttings:

Initially to start the plantation project the seedlings/ cul-
tings will be brought from North-Eastern Development
Finance GCorporation Ltd, R & D Center, Khetri, Kamrup,
Assam-782403.

Research items:

i#  Best propagation method either from vegetative propaga
tion or from seed.

#2 Application of different root promoting hormaong like IAA,
IBA, NAA Surotex etc. in different percentage of solutions
and PPm to find out the besl results for vegetative
propagation,

#  To find out best rooting medium,

# To find out the best doses of fertilizer to obtain maxi
mum  harvgest.

#  To find out optimum vield of oil by distillation{Green
leaves and dried leaves).

#s  To find oul the best yield of oll by changing of time
duration of curing/ drying of harvested material.
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depending on their Terrifory Marking with Territory Marking Fluid (TMF)/Pheromones

Pheromones :

Chemical Messenger in the Animal World

Pheromones are known to play an important role in the
chemical communication of the individuals in the Animal
Waorld starting from the lower group of Invertebrates to the
highest form of vertebrates  the mammals. Pheromones help
in maintaining the fitness, mate choice, mate selection, sexual
maturation, successful fertilization, kin recognition, maternal
infant bonding, dominance hierarchy, aggression, aggregation
and many other aspects of the social organization in the
living waorld. They can be of various types such as agorega-
tion, alarm epidiactic, releas er, primer, territorial, trail, sex phero-
momes and so on, It is usually the habit of many wild
mammals to mark their territory through different markings
and also by using the marking fluid which contains different
chemical messenger molecules.

Duars :

The Natural Treasure Casket of West Bengal

The Dooars or Duars lie in the Morth East of West Bengal
at the foothills of the Himalayas and stretches over from the
Teesta River in the West, extending uptoDhanshiri river in
Assam in the East. The un-ending stretch of green in the
Duarscriss-crossed by the river Teesta and her tributaries
like Torsa, Jaldhaka, Raydak and many other rivers coming
down from the Himalayas makes it an abode of diverse and
innumerable flora and tauna.

R Anjan Guha WBFS
Divisipnal Forest Oficer

The Indian rhinoceros (Rhinoceros unicornis) in
Jaldapara and Gorumara National Park in Duars
One-harned Rhinoceras {RAiNoceros unicomis) is a species
which ormamentalises the wildiife treasure of Bengal They are
abundantly found in the Jaldapara and Gorumara National
Parks in the Duars in Morth Bengal and is the Flagship spe-
cies of this region. Jaldapara National Park is the second
largest home for the great Indian ome-horned Rhinocaros.
Warkers like Banerjee. 1993, Das et al,2003;Pandit et al, 2004
recognized the Rivering Forests, Sal Forests, Wet Mixed
Forests, Semi-evergraen  Forests, Wet Mixed  Forests,
Semi-evergreen Forests, Evergreen Forests,Riverine Grasslands,
Savannah Grasslands, Open low lying Herbland, Hydraphytic
vegetation etc in these areas. But the most preferred habitat
for the Rhinos here are the Savannah Grasslands which pro-
vides them maximum fodder and shelter. The last 10 years
data reveal that the population size of the Rhinos is showing
an increasing trend but the area in which they are residing
has remained the same over the years,

Territory Marking by the Rhinos

The Rhimos primarily mark their areas by scraping their large
feet across the ground. They also break large or small foli-
age and the bulls mark their areas with their pungent urine
and faeces. With time,the gquestion arises whether the terri-
tory occupled by each Rhing has remained the same or it
has shrunk over the time due to the increasing abundance
of Rhinos,

Jaldapara and Gorumara Nalional Parks
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|n Jaldapara Mational Park the Rhino population size
increased from 125 to 200 in the last 10 years whereas in
GorumaraNational Park the Rhing population size has in-
flated from 30 to 50 in the last decadse. The most important
issue in wildiife management in these areas 15 whather the
increasing number of Rhinos here are still within the carry-
ing capacity and the available resources are adequate for the
increasing population or mol. Constraints in avallable habitat
is always a serious problem to the growth of almost any
axisting escalating population,

Fodder plants of the Rhinos

Among the recorded Rhino fodders, grasses available mainky
in open and grassland vepgefations are most preferred ones.
They are growing in enormous quality and are supplying
major bulk of the food for Rhinos.Some of the most pre-
ferred fodder plants for Rhino are plants belonging to
Zingiberaceag like Alpinia nigraand Poaceae like Arundinella
bengalensis, Arundo donax, Axonopus COMPressus,
Cymbopogon jwarancusa, Imperata eylindrica, Saccharum
arundinaceum, Saccharum bengalense etc.Some plants  be-
longing to the Family Mimoeaceae, Euphorbiaceas, Cyperaceae,
Sterculiaceae are also important fodder plants
for Rhinos. There should be area-wise proper
management of , the preferrad fodder
plants for the Rhinos
depending on their con-
centration  in  different

areas.

Goals to achieve

The constituents of the Territoriality Marking Fluid
(TMF) should be identified. Based on the marking of the
areasz by Rhinos with TMF, the actual area occupied by a
Rhino can be assessed. Over the years whether there has
been any change in the area occupied by individual Rhinos
is to be judged and whether this area occcupied by indi-
vidual Rhinos Is optimum is also an important issue that
should be fooked into minutely, It is also the need of the
hour to assess whether the increasing number of Rhinos
is within the carrying capacity of these areas or not,
Moreover proper managament of the resources is of great
importance for a inflating Rhino population, Proper re-
source management is the need of the hour for the sus-
taimability of such a huge population of Rhinos.
Re-vitalization of the degraded forest areas and increase in
the forest area has to be accomplished from the
Managerial point of view after a thorough study of the
total area and its resources and introduction of modern
management practices is the need of the hour that can be
helpful for maintaining the carrying capacity of Rhinos in
these areas.
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WHEN NATURE LOST TO MANKIND

Introduction

As a part of our Fundamental Dufies according to the
Article 51A under the Constitution of India, 1t shall be the
duty of every citizen of India to protect and improve the
natural environmant including forests, lakes, rivers, wildlife
and to hawe compassion for living creatures. Major man
animal conflicts including the migration of wild elephants
and depredation caused by wild elephants in South Bengal
in tha ragions of Paschim Madinipur, Jhargram, Bankura
and Purulia Districts are very commaon burning issues in
pach and ewery year and the situations are managed by the
forast staff by the help of administration, involving local
Forest protection committess (FPCs), local villagers and
other stake holders, The faunas and floras in these areas
ara generally managed by the concerning Territorial Divi-
cions, Aange and Beat with the help of Joint Forest Man-
agement committees (JFMCs) including FPC and local
peopla in the areas. Basides in case of Lalgarh figer, in
£pita of taking different efforts by the concerning forest offi-
cials and staff with the halp of wildlife experts, JFMCs, local
villagers and othars regarding the protection of Lalgarh tiger
unfortunately could not save tha tiger in thesa regions. We
saw humans, but no humanity. The animal had the right to
live in nature but we lost him on 13th April, 2018 a natures
heir wild big cat, a full grown adult male Royal Bengal
Tiger Panthera figris tigris Schedule-1 most endangered
animal due to humanm cruelty about 20 km away from
Lalgarh at Baghghora forest of Chandra Range undar Medi-
nipur Division in the district of Paschim Medinipur.

by | AR | IvaA 72T | fBETE - 05t

Bikazrangan Chakrzharti
WBFS [Ratd )

Flora and fauna of red lateritic

tracts of South Bengal
Major Forest flora types 5 Northern
Tropical Dry Deciduous Forests (NTDOF)
ar, Dry  Penninsutar Sal Forest (DPSF),
Forest type: 5B / Cic & distributed owver
the districts of Jhargram, Paschim Medini-
pur, Bankura and Purulia. The principat
forest tree specles In the red lateritic tract
of the districts are Sal (Shorea robusta),
Peasal (Pterocarpus marsupium), Kend (Diospyros melanoxy-
lon), Mahul (Madhuca longifolia)), Kusum ({Schieichera
oleosa), Haldu (Haldina cordifolia), Asan (Terminalla tomen-
tosa), Bahera (Terminalla bellirica), Rahara (Soyamida feb-
rifuga), Dhaw (Anogelssus latifolla) and Parashi (Cleistanthus
collinus) etc. The types of forest cover in the districts are
fragmented forests, protection of Sal coppice and s associ-
ates, plamtation of Sal with associates, plantation of Akash-
moni (Acacla auriculiformis), Patash (Eucalyptus sp.) etc and
having different Canopy Density Classes (CDC) such as very
dense forest (VDF, CD =70%), moderately dense forest
(MDF, CO 40 to 70%), open forest (OF, CD 10 to 40%)
and along with blanks, degraded and poor guality forest
lands, where viable rootstock / stumps less tham 200 per ha
(VRS or 8TM <« 200 / ha) efc. Forests in some areas are
maostly patches and intercepted with habitation, roads, agri-
culture field and non-forest land. The forest is also having
different floor specles, medicinal flora and forest resources.
Forest management s generally based on the Participatory
Forest Management (PFM) and forest protection and dewel-
opment through the Joint Forest Management (JFM). Besides
forest floras different wild faunas are also found in forests
in these districts such as wild boar, deer, pangelins, python,
monitor lizards, porcupines, hare, wolf, fox, squirrels etc and
having different avifauna like ducks, storks, smips, fteals,
owls, etc. are Increasingly being reported. Venomous snakes
like cobra, krait, and banded krait and Russell wvipers are
also found in forests. Moreover each and every year migra-
tory wild elephants around 140 -150 numbers from Dalma
Wildlife Sanctuary In the state of Jharkhand are entering in
the state of West Bengal and wvisiting in the districts of
Jhargram,




Paschim Medinipur, Bankura and Purulia of South Bengal
covering very large area and extend to further north and
east in recant years. Sometimes they are prolonged staying
in these areas abowt B to 10 months and causes severs
damages. Some of them become resident in the region. Mot
only migratory Dalma herd, there are also Mayurjharna herd
and including residential wild elephants about 50 60 causes
severe depredation and increases human-slephant conflicts.
Apart from the other wild animals, it is said that about 60
- 70 years ago tigers were also found in Lalgarh forests
according to the opinion of some local elder wvillagers
although there have been no such records in the past
century in this regard, In the recent past during March-April
2018 a tiger was found in Lalgarh forest of Paschim Madi-
nipur district and its adjoining forests but the tiger could
not be saved due to unfortunate cruel incidents and man-
animal conflict.

Threat and human-animal conflict

Wilderness and biodiversity is disappearing gradually
from the earth planet In recem years, the most urgent
threat to wild fauna iz loss of habitats, degradation / frag-
mentation of forests, lack of food and shelter, illegal trade,
losing thelr migratory routes, corridors, lack of people
awareness efc. and as a resull human-animal confilct (HAC)
has rose 1o an alarming position. To mitigate the problems
proper measyres and prompt action are to be needed in
planned manner and in proper way.

Brief review about the Lalgarh tiger

i) It is said that the possihle presence of a tiger was first
-reported from Lalgarh at the end of January 31, 2018 and
the presence of tigers pugmarks was first noticed in
Lalgargh forest in early February 2018

(i) Territorial wild animals like the figer is a wide ranging
animal and they can cover many distances primarily to find
mates and préy and also searching their sate territory et
Ahaut the origing of the Lalgarh figer it was assumed that
the tiger might had came to Lalgarh forest of South Bengal
from the neighbouring tiger habitat either from the Simlipal
Tiger Reserve in Odisha or from Jharkhand Palamu Tiger
Reserve or from Dalma Wildiife Sanctuary as follows.
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Lfmm Orisfa Sémilpal Tiger Reserve

Pam Ty Snglium free—y

ible. migrutory route {about 350- 400 km norhwest)
rom Jrarkhand, Paiao Tige Resecye
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{illiThe forest department took several steps which are
briefed below.

On February 27, 2018 seven camera traps had been Ingtalled
by the Medinipur Forest Division with the help of Wildlife
Wing, WE and WWF-India at various locations of the forest
to confirm the presence of tiger in the forast. The tiger was
first spotted through photographed on March 2, 2018 by
way of getting four images of a full grown adult male Royal
Bengal tiger was captured in the early hours of March 2,
2018 by one of the cameras Installed in Malkheria forest in
the Kantapahari Beat, Lalgarh Range under Medinipur Forest
Division in the Paschim Medinipur district.
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(iv) It was also found and reported that the Royal Bengal
tiger had bean roaming time to time around a 30 - 40 =g
km swathe of forests stretching across Jhargram, Paschim
Medinipur and Bankura districts Junglemahal areas for the
past about one and a half months since at the end of
January 31 to April 12, 2018 and during these periods tiger
pugmarks was noticed in different field sites inside the forest
areas at Jhargram, Lalgarh, Madhupur, Amila, Malkheria,
Kamrangl, Chandra, Bagghara, Jirapara, Goaltore, Salboni,
Garenga, Bankura eic.

(v} Madern technology oriented the unmanned aerial vehicle
Drone was also used on 08.03.2018 In tracking the
movement of tiger and help to locate its movement position
In field and In the forest of susceptible areas.

(vl) Raising awareness generation activities among the local
people ahout the conservation and Importance of wildlife in
nature were also expedited by the local forest officials by
means of different ways and were fried to dissuading the
people not to do hunting wild animals and save them.

(wil) The forest personnal had placed trap cages in different
areas of the forest where the tiger was located. Along with
staff and others a team of tranquillization experts from the
Sunderbans was also deployed there 1o rescue the tiger but
unfortunately the tiger could not capture [t alive.

(wilip It |2 an (rony of fate that the tiger had to lose its life
on 13th April, 2018 at Baghghora forest in hunting festivals
by a group of tribal or villagers In the area along with an
aggressive mob of some Inhumans came from different areas
those were Involved in brutally killing the tiger. A very sad
unpleasant incident had happened, most undesirahle and was
not expected. |t was not possible 1o save the tiger in living
condition from such brutal incident. In spite of taking differ-
ent efforts by forest officials and staff it was unfortunately
falled to spread awareness among the people regarding
complete assuring the protection of the tiger, all efforts were
In vain and we lost an Important endangered animal Royal
Bengal tiger. The carcass was recovered by the forest
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officials and staff and its post-mortem was done after main-
taining the formalities. FIR was lodged to the local Police
Station by the local forest administration. Offenders should
he arrested and severe punishmem needs to them those
were directly or indirectly invalved in killing the tiger.

Problems / Constraints of Management in these zones

Major problems of management are

® Forests in these zones are a Territorial Division,

® Fragmented forests.

® Loss of habitats.

@ Forests intercepted with habitation, roads, and agricul
turefield and non-forest land,

@ Forest fringe human populations and their dwelling
houses are very near 1o forests.

@ Cattle and livestock grazing problems in the forests.

@ There Is no wildlife division In the area where the

incident happened.
@ Shortage of staff both field and office level.
® Shortage of protection personnel.
& Staff not wildlife trained or not fully oriented for wildlife
protection.
& |mpact of biotic and abiotic pressures.
& Conilict: Man-Elephant, Man-Tiger etc.
@ Lack of peoples inner awareness.
® |llegal trade of wildlife products etc.



Suggestions

" Map should he prepared for the area where the exis

tence of tiger was found by the help of modern tech
nalogies like GPS, GIS sfc.

Protection and reguiar patrolling measures should be
accelerated and to be ensured.

Formation of Maonitoring Committee (MC) Invelving
special trained wildlife officials.

Curhing Man-animal conflicts.

Bulk Short Message Service (SMS3) for alert to local
population, villagers and administration.

Use of modern technology such as Drone, Retrofitted
wildiife squad vehicle [Airavata), trap camera, binocular
and night vision camera ete.

Mecassary training of field staff and hold training pro
grammes about conservation of wildlife, protection and
related issues.

Imparting training for wildlife managers, JFMCs
members,local villagers, forest fringe population,
handlers

Frequent coordination meetings should be called among
people in affected and problematic areas.

Aleng with field staff a full flagged veterinary unit, tran
quillization experts and wildlife experts should also be
deployed In susceptible area for duty.

Capture and rehahilitation of the animal as per nesds
and after maintaining the formalities.

Strict application of relevant Acts and Rules against
hunting of wild animals, Law and Order el
Coordination among the Law enforcement agencies and
othiers.

Conclusion

The story of a Lalgarh tiger cannot be ended, it teaches
more lessons. Dont cage us, dont Kill us, and dont poach
us: Acts humane way, live and let live. It is also necessary
to review the whole situations, past and current management
practices and learning from the latest Incident; future man-

agement plans are to be prepared accordingly and its appli-—-:

cation, appropriate measures and joint efforts are 1o be
needed from all levels regarding the protection of wildlife
and sustainable management of forests and biodiversity.
Integrated efforts, proper protection and effective measures
and Increasing more public relations and raising more con-
tinuous awareness generation programme In this  regard
should be taken and to be ensured fo take proper steps
with adequate attention to profect and Improve the natural
environment including forests, wildlife, forest resources and
to have compassion the living creatures so that these types
of killing or death Incident not happen In the future.In this
connection all sorts of effective preventives and protection
measures of forests, wildiife and biodiversity should be
taken properly without any delay by the help of administra-
tion, Involving local bodies [/ institutions, line deptts.; active
participation of people from ditferent levels, JFMCs, forest
fringe population, lacal villagers, Gowt. and Non-Gowt, arga-
nizations and other stakeholders with proper protective and
conservation measures and proper monitoring on ground.

Integrated afforestation and canstruction of water harvest
ing structures for water and soll conservalion measures
should be increased for Improvement of habitats as well

as generation of man-day.

Other development works and supporting activities
should akso be Increased in this area.

Development of scientific management planning for con
servation and an adaptive management with integrated
long term approach,

as per exipency of the situation In the area.

Provide also Banya Pran Sathi Prakalpa in this zone, If
permissibla.

Establishment of Intelligence Network and rewards.

All llegal hunting of wild animals In the forest as well
as ouislde forest to be freated as environmental and
wildlife crime,

2 33332 33 23333 333232 33333

Thinking about whether the wild life hunting festival to
be banned.

Gpecial task force (STF) should be alert for duty In 24x7

Considering different aspects and reviewing the whole situa-
tion the working plan prescriptions of the concerning divi-
sions In respect of wild life management overlapping
warking circle  (WLMOWC) should alse  be up
dated Moreover we should not forget that Royal Bengal tiger
(Panthera tigris tigris) is the National Animal of India, a
symbal of wilderness, a keystone species and their presence
in the forest is an Indicator of the well being of the ecosys-
tem and plays pivetal role in ecological balance as a top
predator which is at the apex of the food chain and keeps
the population of wild ungulates In check or to control
natural prey populations and thus maintaining the balance
hetween prey herbivores and the vegetation thereby, So their
proper protection and conservation s urgently required. Pro-
tecting tigers, forests, wildlife and their habitats hefps to
provide benefits for thousands of other animals of different
species and millions of people and to maintain the ecologi-
cal balance, All living creatures In nature have an equal right
to existence and to live on earth, So if we think that we
are trying to save our tiger population of India then we are
also trying to save our human population of India as well
as in the world. Save tigers, Save humans, Save environ-
[ment.
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E D | Anjan Guha WEFS
Divisional Forest Officer

Pheromones: A Chemical Magic in the Animal World

Pheromones (also sometimes called as ecto-hormones) are
5 to 20 carbon molecules that act as chemical signal be-
tween the members of the same species and elicit a particu-
lar behavioural or physiological change. Pheromones help in
maintaining the fitness, mate choice, mate selection, sexual
maluration, successiul fertilizalion, kin recognition, maternal
infant bonding, dominance hierarchy, aggression, aggregation
and many other aspects of the social organization in the
living world. They can be of various types such as agarega-
fion, alarm, epidiectic, releaser, primer, territorial, trail, sex
pheromames and 5o on. In insects pheromones are being
reported to be produced from Nasomovs gland, Yenom gland,
Richards gland, Tergal gland, Dufours gland and glands on
the midgut, hindgut, pygidium, rectum, sternum, and hind tibia
gic. Salivary glands, glands associated with the eye, lungs,
trachea, liver, gall bladder, bile duct.portion of the small intes-
tine, kidnay, ureter, bladder, urethra, male and female accessory
gland, rectum and anal sac could be the possible odour
sources in mammals. The pheromone after being released
into the environment diffuses through the air or water
(Wyatt, 2003). Pheromones in fulure have the potency 1o be
betier utilized by man for wildiife management

Sundarbans: A Natural Wonder

Sundarbans is considered as one of the natural wonders of
the: world located in the delta region of West Bengal in India
and Bangladesh. The Sundarbans has a high biodiversity
value. It is tidally Inundated twice a day. It consists of the
worlds largest coastal mangrove forest and still remains a
mystery to mankind. Sundarban flora is characterized by the
copious presence of sundari, gewa, goran and keora and is
known for its wide range of fauna including the Royal
Bengal tiger, estuarine crocodile, Indian python, deer, Rhesus
monkeys. approximately 260 bird species and many more.
Sundarban algo sustains a huge human population and the

mangrove forest provides raw materials like timber fuel wood.
honey, begswayx, fish, crustacean and mollusc resources for:

their livelinood. Thus in Sundarbans there is inter-depen-
dence on one hand and competition and conflict on the
other hand between the different species varying over .a wide
range from Invertebrates like insects to Flagship specles of
these forests, the Royal Bengal Tigers to human beings as
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" Role of Pheromones in mitigating Man-Animal Gonﬂiﬁi
in Sundarbans

they are all occupying the same habitat and depending on
the same resources for their livelinood, The region is con-
centrated mainly with people who are dependant on various
types of forest and non-forest based NTFPs for their fiveli-
ihood. This is mainly because of the salinity of the sail,
which prevents agricultural crops to grow, NTFPs and other
yarious income generation opportunities provided by nature
in this region need further integrated planning for sustaining
the livelihood of the local communities.

Hﬂﬂ E—g
An important non-wood Forest product of Sundarbans

Honey is considered as one of the important non-waood
forest product of Sundarbans. Honey hunting from the honay
bee colomies has been practiced for centuries in these man-
grove forests. The honey of the Sundarban is a noteworthy
feature of this  geographical area. Mawalis (local people of
Sundarbans) traditionally depend on the forest honey and
wax which are collected from these mangrove forests for
their lives and livelihood. Usually the honey collection staris
from the Bengali month Chaitra (April) and the Mawalis col-
lect 3 pass from the Forest Depariment to enter the forests
to collect the honey. There are three kinds of bees in
Sundarbans but among them the Giant bees Apis dorsata
comparatively makes more hives and homey, It is said that
the honey from these hives are the best honey of
Sundarbans, They make smaller hives and have higher forag-
ing populations.




Duel between Honey and Pheromones: Fulure of Honey
Collection in Sundarbans

A lot of research work has been done on Apis mellifera
which is now known to possess complex pheromonal com-
g munication systems found in nature, possessing 15 kmown
o= glands that produce an array of pheromones (Slessor et al
B 2005). It is the need of
the hour to reveal the
pheromonal  compaonents
- = of Apis dorsara elaborately
| == and utilize them for estab-
= lishing apiary in
= Sundarbans which is not
successful here till date. This could restrict the movement
of mawalis inside the forests which automatically could
reduce the direct man-tiger conflict inside the forestzs and
change the profession of the mawalis from honey collectors
in the forests to bee-keepers in the apiary. Honey by stan-
dardizing apiculture using Apis dorsata has to be emphasized
mare emphatically.

1-!ﬁ EI{ 5 swThe pride of Sundarbans

The Royal Bengal Tigers of Sundarbans is the pride of
Bengal. They are majestic and largest cat species, self-
sufficient and courageous predators and know how to
adapt with the different environmental conditions. But the
tiger populations in different parts of the world are facing
immense threats, In this context it may be discussed that
the maost threatening problem for the Sundarban tigers is
2 the man-tiger conflict. Sundarbans is a land of islands and
= both tiger and human populations thrive or co-exist herg in
neighbouring islands.

figis mellifera

Apis dorsata

Tiger and Pheromone Research: The need of the Hour

Research for many long years have revealed that the
tigers mark their territory using marking fluid (MF) and thus
communicate with the other tigers chemically to not to enter
their zone of influence. Ghemical characterization of territonial
marking fluid of male Royal Bengal tigers have been done
{Burger et al. 2008). It consists of & mixture of urine and
a small quantity of lipid material that may act as controlled

release carrier for volatile constituents. But in Sundarbans
scenario with islands tidally inundated twice a day MF usu-
ally gets washed away. 5o the movement of tigers crossing
their boundary to human habitation is very commaon and this
leads 1o the acute problem
of man-tiger conflict. So
more research work on

;o % the pheromones of the
@% ligers present in the
Te%  marking fluid may

lead 10

same solution to minimize

chemical compounds from marking
fluid. Moreover if a trained dog
can recognize the

pheromones of a tiger then they may be used for detecting
a straying tiger. S0 there is a wide scope of minimizing the
man-tiger conflict here if the pheromone study can be done
on the different animals in the wilderness of Sundarbans.

Conclusion

Pheromone research is popular throughout the world for
many long years but its practical use in the wildlife manage-
ment is very rare. It is the need of the hour to implement
the various aspects of Pheromone Research in the Wildlite
Management which can lead to a better handling of the wild-
lite in nature §
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Ishita Sarkar, Stident

| am still in hangover, still in my dreams | am seging
Jungles. Dooars, as you all know is flocated along the
foothills of Eastern Himalayas in the North-East of West
Bengal. It is the pgateway to Bhutan, which constituted the
plain of Darjeeling, whole of Jalpaiguri District and Upper
part of Coochbehar District.  Mational Parks, Wildlife
Sanctuaries and Tea Gardens are the best things to walch
in Dooars. Today | am going to share my fascinating,
thrilling travelling experiences with vou through my travel
diary. | vsed Google map as Real Time Navipator in my
whale journey.

13th Octaober.......... Destination Buxa Tiger Reserve:

After reaching Sitigurl, we starled our journey for Buxa
Tiger Reserve through NH-17 and NH-317.1t was late af
night, almost over 10.30 P.M. and the car was running very
fast through Buxa Tiger Reserve and no one else except the
darkness of the mysterious forest was accompanying us.
Ultimately we arrived at Buxa Valley Resorl, located inside
the forest at Santalabari area, a small village deep Inside
Buxa Tiger reserve, this is the starting point for Buxa fort
(most important of the sleven routes into Bhutan, which
once was used for detainees during freedom maovement of
India) trek. The resort is surrounded on three sides by
forest and on one side s the road that connecls
Rajabhatkhawa with Santalabari. The location of Buxa valley
resort is at the meeting point of hills with the plains. The
land has just started rising but the climb herg is not yet
steep. The different cottages and the rooms are localed on
several steps on the rising land. On one end of the resort
there is a watchtower aimed at facilitating wildlife viewing
by its guests. Buxa Tiger Reserve on the other hand is rich
with big-diversity and has a great collection of rare orchids
and medicinal plants.

Beauty heyond rmajmatran

tavet Diaty

14th October........... Destination Coochbehar Rajbari
Madanmohan Mandir and Jayanti

MNext day moming we started our journey for
Coochbehar Rajbari at the very morning. Suddenly we heard
a sound that resembles the chiming of a bell and i was
coming from the forest of Buxa Tiger Reserve. It was Ghanti
Poka {local name in Bengali), an unknown insect. We offered
our puja at an ancient temple dedicated to Lord Shiva,
known as the Baneshwar temple, situated at a distance of
about 10 km north of Coochbehar town. The temple has a
Shiva lingam 10 feet below the plinth level, The pond baside
the tempie has many turties, which are considered as the
devotees of lord Shiva.

After offering our puja we visited the famous Rajbari of
Coochbehar, established in 1887 by Raja Nripendra Narayan
Bhup BahadurThe whole palace was made with red bricks
inspired by the design of Buckingham Palace At preseni the
palace has been turned into @ museum where fraveler can
learn about the history of the royal family that once ruled
the land of Coochbehar and also about the Rajbanshi, local
tribes like-Gorkha, Lepcha etc. and their livelihood.




The palace and its garden is well mainted by the
Archenbogical Survey of India. At fast we visited the famous
Madanmohan Mandir, founded by WMaharaja WNripendra
Marayan, Madan Maohan temple s a four-comered
construction with a dome built above the cornice of the four
rooms side-by-side and facing south. Deity of Madan Mohan
i in the central room over which the dome rests like a
white lotus. Ma Anandamoyes, Ma Bhabani and other deities
are dlso worshiped here. Madan Mohan is the main
gttraction of Madan Mohan temple. In the central room of
the temple on silver clad chowdola (four-stand cradle) there
are two idols - Bara Madan Mohan and Chhoto Madan
Mahan.

Jayanti............. The Traveler's Paradise

After returning to Buxa Tiger RAeserve we started our
next journey for Javanti in the aflerncon. Jayantia
picturesgue forest villzge which forms natural border with
Bhutan hills located along the Jayanti river, Though the river
is dry.but its white bed filled with pebbles swift flowing
marrow river,fringe forest along the Bhutan hills altcgether
forms a beauty which is very soothing to the eye than our
monotanous city fife.The picture perfect Forest Rest House
sifuated beside the Jayanti River was our resting place for
the beautiful moonlit night.

15th October.........Destination Phuentsholing

it is the town of Bhutan which adjoins the town
Jaigaon of India and shows perfect balance between
traditfonal and modern culture accompanied by beautiful
landscapes. Bhutan Gate, Karbandi Monastery efc. are most
sought after destinations for tourists. Cross border trade is
the main factor of its good economical condition, After
visiting Phuentshoilng and having lunch we started our
jungle safari in Jaldapara (famous for one horned Rhing) in
the afternoon, We were very forfunate enough to see wild
Rhinoceros, Bysons, and Peacocks etc. during our safari.

_Phasnisholing

16th October................ Destination Raimatong

Raimatong is another famous tourist spot for scenic
beauty. Passing through Hasimara, Hamiltonganj and tea
gardens like Kalchini, Chuapara and crossing white river bed
we finally arrived at Raimatang Picnic Spot. There is also 2
Forest Hest House on the top of a hill. In the aiternoon we
had gone for elephant safari in Dhupjhora Elephant Camp
through the deep forest.




Raimatarig Foseg Rzée Hocge

17th October........Destination Murti,Bindu,Jhalong,
Samsing,Suntalekhola and Rocky Island

We reached Murti town situated on the bank of river
Murti on 17th October. Swift flowing river with pebbles all
around s the main attraction of Murti. On the way to Murti
we suddenly saw a Wild Efephant on the National Highway
(beside Garumara Mational Park), which was very thrilling

EXOATIENCE.

Bindu and Jhalong

Bath the hill stations
of Kalimpong are famous
for their scenic beauty and
mesmerizing  landscapes
Bindu s especlally famous
for its barrage on
Jaldhaka River separating
India and Bhutan.On the
way 1o Bindu we saw
different  kind of step
plantations, Also we saw
Rubber, Coffee and other
plantations on the slope of
the hill,
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Samsing, Suntalekhola and Rocky Island

Samsing is famous for its beautiful tea garden, where
green tea leaves, grey mountains in the back and the blue
sky together forms a picturesque landscape Suntalekhola is
famaous for its hanging bridge. The Chirping of birds, serene
beauty of mature and the atmosphere altogether makes a
fairgland., On the other hand Rocky island s famous for its

Sintatekhola

18th Qctober............. The Bengal Safari and the
Day to return home

Utimately the day came when we had to return home
and we were feeling blue. All of a suwden we became
excited to do safari in the famous Bengal Safari in Siliguri
and forgot that it was our last day of the tour. We saw
Deer, Peacock and ultimately the Tiger. There were also Bird
Aviaries trail (7 nos) and Reptile (Gharial, Crocodile) ponds
After doing safari we finished our planned tour and returned
home on 19th Cctober, 2018,

L’ i

|

Suntalékhias

But, still now | cannol forgel the street foods especially
momo and the delicious dishes of the resorts and the
sereng beauty of Duars and Hills.

Once upon a time Willam Shakespeare said One touch
of nature makes the whaole waorld kin .



A brief history of

THE!

the most charismatic animal in the World

Introduction

Countless seals, figurines, vases, temple ornaments and
paintings from fthe early civilizations in Asia depict figers.
Even before the Indo-Argans arrived in the Indus Valley, the
Harappa Civilization of the Bronze Age was using the image
of & ftiger on its seals, The fiest Moghuts and the early
Chinese and Indonesian rulers also revered tigers,
The Pharachs and Romans imporied them for
pladiatorial contests or as a public spectacle. Tiger
hunting became the sports of Kings and remained
g0 for several thousand years.

Few living mammals have become creatures
myth in the minds of man to as great extent as | =
has the tiger. Ms large size, nocturnal habits, T
solitary nature and elusiveness soaped with its reputation as
the embodiment of devilish cruelty of halte and savagery
ncarnate. N is an eminently adaptable animal readily
changing its habit to conform with the prevailing condition.

Ellenman and Morrison  Scoft (1951 recognize sub
species of liger while Panthera figris figris ocours throughout
India and Indechina. PL. virgala around the Caspian and Aral
seas, PE longipinnis in Manchuria, P amoyensis in south

TIGERS oF THE WORLD
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China. In addition some authors (Jarvis,1965) refain sub
spacies name for the Sumatran, Javan and Balinese tigers {Pf
sumalrag, sondaica, balica). The physical differences between
sub species which have been described by Pascock (1929) are
slight. The tipers of the frigid north are large. long coated
and pale in colour, there is a gradual reduction in size and
length of coat as well a5 a depending ol colour lowards the
south, so that the island races are noticeably smail dark and
short haired.
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Prasamta Kr. Pandil, IFS
CGhiet Gonserator of Forests

Description

The tiger Iz the largest existing member of the Felidae and
like most other in the family adapted for stalking s pray
rather than running it down. It has a little elongated body,
a short neck, and & compact head with a relatively short
muzde snout that contains a formidable 2et of caning
teeth. The lags are stou! and of moderate length,
the forelimbs being more muscular than hind
limbg and the broad paws are armed with
o retractile claws A well fed tiger is by no means a
¥ slim figure but on the contrary it i3 exceedingly
Y0 bulky broad in  the shoulders with an
18 extraordinary girth of limbs especially In the fare
AW arm and wrist (Baker, 1890).

Males are considerable longer and heavier than females.
The average ftotal length including the tal of a male
generally S feet (6 feet body and 3 feet tail) and females
are 6 1o 12 inches shorter tham male. The average weight
of tiger varles from 100 to 175 kos. Females are slightly
fighter than male.

The colour of the tigers pelage wvaries from orange red
to tawny yellow, broken with a serles of transverse black
stripes of wvarying length and width. The cheeks, throat,
abdomen and the insides of the ears and legs are white.
The back of the gears ks black with a conspicuous white
spot in the centre. The stripe pattern vares considerably
among tigers. The black markings in the patch of white hair
above each eye are found to be so distinctive that
individuals could readily be distinguizhed by them.

Distribution and Status

The geographical distributions of the tiger once spanned
some six thousand miles (G000 miles) of Asia from Mount
Aravat in Eastern Turksy and the Caspian Sea of the sea of
Dkhotsk in Aussian Manchuria, In the Western part of their
range the animals (Pf virgats) occurred in northern
Afghanistan and lran and in to the USSR, their northern
boundary being Lake Balkhask and the Arab and Caspian
seas, Tigers were formerly found throughout China from the
Attai Mountains and the boarders of Mongolia sastward fo
the south amd east China seas. including Hongkong and
northern in to Chinese Manchuria but  hunting  and
deforestation have almost eliminated the species in that
country,



the Arab and Caspian
seas. Tigers were formerly
found throughout China
from the Aftai Mountaing
and the Dboarders of
Mongolia eastward to the
zouth and east China seas,
including Hongkong  and
northern in to  Chinese
Manchuria but hunting and
deforestation have almost
eliminated the species in
that country. Tigers were
glso distributed In Japan,
Vietnam, China, Burma,

Thailand, Singapore, and
Sumatra. Presently figer ramge counfries are  India,
Bangladesh, Mepal, Bhutan, Myanmar, Thailand, LAD POR,
Vietnam, China, Russia, Cambodia, Malaysia, and Indonesia.

The wide gecgraphical distribution of the figer implies
a great adaptability to different environmental conditions and
needed the only requisites for its survival appear to be some
form of vegetative cover,a water supply, and sufficient prey.
In the wastern part of the range, it inhabited the marshes
and reed beds of the low lands wpward through the cork
and tamarisk forest an altitude of 8000 fest
The tiger iz found in all major forest types of India-thorn,
dry and moist deciduous, semi evergreen and evergreen. It
also occurs in the mangrove swamps of the Sundarbans in
West Benpal and Bangladesh, where it swims from Inland
and Island (Pocock,1939). The animal appears to be egually
at home among the tall grasses of the Kaziranga, a type of
habitat which has now largely disappeared in India. In
Western Ghats tigers ascent to anm aftitude 7000-8000 fest,
where they inhabited a grasstand scrub forest mosaic. Most
of the tigers present below 4000 feet altitudes but Nepal,
West Bengal and Sikkim they are found at 11,000 to 13,000
feat also.

India is home to 70 percent of tigers in the world. In 2006,
there were 1,411 tigers which increased tol,706 in 2010
and 2226 in 2014. The total number of wild tigers has
risen to 3,890 in 2016 according to World Wildlife Fund
and Global Tiger Forum,

Ranges

The total range encompassed by the travels of the
tigress during the vear of observation was about 40 Sq km
that of the male appeared 1o be somewhat larger, perhaps
a5 much as 50 sq km. A number of factors, including the
sex of the animal, its reproductive state and avaifability of
food, undoubtedly influence the range. A male can shared his
range with females but not with other males. A male drives
another male from his territory but tolerates transients.

A female in oestrous travels widely and is sometimes
followed by several males (Powel, 1957). It was also
recorded of moving 5 males and one female in the same
arga. Such aggregations probably include a resistant male,

fransient mafes and a
number of males from

adjoining ranges  through
which  the tigress  has
passed.  Most  transient

tigress moved through the
area during the cool and hot
seasons but inspite of an
abundant food supply, they
failed to remain there. Tigers
move  little  during  the
monsoon.

e
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When a tiger become old
and fat he usually settles
down in some locality where
beef and water are plentiful and sometimes lives on
amicable terms with the villagers, kiling a cow or bullock
about once in 4 to 5 days. Some tiger and tigress lives
together for about § to 7 years.

In addition to the resident tigers,there |3 a segment of
the population that seems fto lack established ranges. Some
of the un-established animals are probably young adults
which having reached maturity are moving away from the
area of their birth in to unoccupied terrain. Others may be
adults unable to establish a range in the limited habitat
available to them. And shll others are tigresses im heat
which probably have left an established range somewhere
to roam widely. Thus tigers exhibit a wide variety of
land tenure patterns from exclugive
use of an area thal seems fo be
defended against others to peaceful
showing of ranges to lack of
established ranges depending on
the sex, physiological condition
and perhaps individual inclination
of the animals involved.

It was recorded that life of
one tiger which had his home %
bage in a hallow tree
(Corbett, 1857) and another figer is
very slrongly attached 1o his
permanent quarers and uses their
as his base for his foraging
gxpedition (Baze 1857).
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Social organisation &
interaction between adults

The tiger is vsually pictured as an unsociable animal
living a solitary life in its jungle realm: The well known
Chinese proverh  One hill cannot  shelter two  tgers
appears to have been faken literally. One often meets a
tiger and a tigress in company, they kill an animal together
and camp a few days near each other, but they soon part
again.

The social interactions of adult tigers can best be
understood when considered separately in the contexts of
hunting, mating and feeding at a kill. Hunting in ftigers I8
essantially a solifary activity in contrast o the communal
hunting and stalking sometimes practised by lions. Tigers
associate of course when mating. The male undoubtedly
mates with whatever oestrous females. resident or transient
are found within his range. Somefimes several males are
attracted by the calis and scent frail of oestrous tigresses,
fighting between the males on such occasions s the
frequent outcome. The basically solitary habils of the figer
are shared by most members of the Felidae exception being
the fian.

Communication

Tigérs use a number of different sounds and gestures to
communicate with sach other when they are together in
addition, because of their nocturnal and solitary habits, they
requirg other means of communication which will enable
them to find and keep in condact with each other as they
roam across their large communal range.

Scent and Visual Signals

Male and female tigers mark their range primarily by
spraying scemt and by marking their faces consplcuous. As
a figer walks along, it pauses at intervals, swivels ifs
hindguarters around to face some object fike a tree or bush,
and with lightly elevated rump and almost vertically raised
1ail, squirts & single set of fluid. The lquid shoots upward
al an angle of about 30 degree, hitting the vegetation 3-4
feet above ground.

Much of it consists of a clear, pale wellow HNguid,
apparently urine. Several clumps of a granular, whitish
precipitate use in it. Observations of & scent marking male
showed that the fluid was ejected caswally from the penis.
Tiger urine by itself however did not have a particularly
strong odour, whergas this fluld smelled wvery musky, readily
dizcernible to the human nose at a distance of 10-15 feet
The white precipitate was apparently & secretion from the
anal glands which are also found in the house cal. The
soent adhered to the wvegetation for & long time. One of the
grass still smelled punpent after ane week, on the free trunk
the scent persisted for 3-4 weeks, except when it rained
heawily,

The scent serves & number of possible functions

® |1 could enable tigers ™ follow each other in the forest
using the odour -astrial marks

@l could delineate the extent of the range indicating 10
athers that the terrain s ocoupled, which may aftract or
repel the visilor according to the circumstances,

@l could communicate speciic information to others
sing the range such as the identity of the Individual,
thie amount of time that has efapsed since it passed. and
in case of tigresses whether or not she i in heat

® Neighbouring tiger can igentify each other also know
figures in the area are coming in to conditions of mating.
The tiper makes po atlempl 10 cover s faces.

The role of olfaction in the communication between tigers
provides an interesting sidelight on & hotly debated issue
amaong hunters. The fact that the tiger uses scenl 25 A
means of signalling cerfainly indicates that it powers of
alfaction are good.

Glaw marks on ftrees are another visual signal of
possible communicating value,




Vocalizations

Tigers vocalize infrequently. A number of different calls,
probably comprising most sound in the  animal  vocal
repertoire

Tigers are unable to sound al ease. When tigers approach
each other In a friendly fashion, they often utter a gentle
puffing sound by expelling air in rapidly repeated gets
through the nostrils,

The vocalization has been reported in a number of specific
circumstances:-

By a captive while ejecting wrine (Boswell, 1957)

Just after a figer had refieved nature (Champion, 1927)
While walking near kill (Powell, 1957)

Just before approsching kil (Anderson, 1954)

When disturbed at kill by man (Brander 1923)

0n seging & man sitting in a tree. (Perry, 1964)

climb a tree In the distance (Lewis, 1940)

When shot at or disturbed on the kill (Pollock, 1896)
When approaching a kill already occupied by another
tiger.

By a male tiger in response to roar of a lgress at a kil
ahout & quarler mile away.

By a male tiger when approached by a cub as he lay 20
feet from Kill,

Grunting

A ftigress with small cubs often emits a number of soft
to rasping grunts growly ur-ur-ur or bru-bm-bm apparently
a sound which stimulate the young to follow her

Meowing

Cub about 6 weeks old, meowed softly when its mother
and siblings moved from sight, the call apparently indicating
distress.

Woofing

A startled tiger emits & woof according to the some
authors,

Moaning and Roaring

A muffled moaning and groaning a-a-a-m-m, u-U-u-u is
produced if the tiger fail to open its mouth wher calling or
does 30 only partially. This vocalization of low intensity is
audible for only & few hundred feet to about a quarier mile.
The roar is & resonant and rolling a-a-a-a-a or a-0-0-0-h
produced by expelling the air through the open mouth while
progressively closing in the volume of this two toned sound
is quite starting and impressive when heard at close range,
carrying a great distance in the stillness of the night as far
as 3 kms{Powel 1959).

By a male accompanied by a female, when noting a person

Growling (congruing sound) snarling
(barking the teeth) & hissing (prolonged sound)

Tigers growl, snarl, hiss and spit when threatening
gach other as wall as when reaching to man. At 2 higher
level ot intensity the tiger opens its mouth while growling
to produce a snarfing sound.

Coughing roar

Aftacking tigers emits is a short, lowd, coughing
roarapparantly an indication of anger. After considerable
growling and snarling, a figer somatimes coughed omce at
another animal in a dispute at a kill. When shot or fighting
with each other, tigers are said to roar  with rage |, from
all accounts sound of greater intemsity and duration than the
coughing roar,

Postures and gestures

The tiger, like the house cat, expresses friendliness by
rubbing its face, neck and occasionally the whole side of ifs
body against the head, neck and shoulder of another tiger
Somefimes the interaction is brief a mere touch of cheeks,
but at other times the animal mowves is body gently and
sinuously against the othar, its tail rose vertically or almost
s0. Sexually receptive cais present in a similar fashion. Cats
fraquently rubbed thamselves against their mother especially
when she returned after a brief absence or when they
approached her at a Kill.

- = 1 e -
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Tigers behave aggressively in & number of distinct ways
and their gestures are frequently accompanied by
vocalizations. In a threatening gesture of low intensity the
animal wrinkle its nose and forehead, alternately bares and
covers its canine testh and lays the ear back somewhat, The
backward movemant of the sars is often the first indication
that an aggressive action is imminent, An expression of
moderate to high intensity includes a partially to wholly
open mouth with canine exposed, flattenad ears, and much
growling and snarling as the cat faces the oppomant. The
movement of the tail also express the emotion of the animal,
varying from a slight twittering at the tip during a tense
sittation to violent lashing up and down whan highly
excited,
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Mating

On gradually becoming accustomed to the malg, the
tigress touches his long, stiff vibrissag and if she hears a
snort prusten in reply she rapidly refaxes a good deal of
her caution. In a few minutes she lies down on her back
and begins to wave he paws. The male tiger gazes at her
in a surely manner. During mating the female holds her
back upward, and the tiger with a roar like thunder, seizes
her neck without piercing the skin with the teeth. Such love
scenes are repeated many dozen times a day for 5 to 7
days. The number of daily mating is high. There Is a record
17 mating in one single day between a male and one female
in Bengal. Copulation Is short, does nof last over 15-20
seconds at the most with the male letting out a tremendous
roar as it reaches climax. Almost at the same time.the male
has to get quickly out of the way,as females turn around
in a fiash to take a swipe at the male.

Reproduction

The courtship of tigpers is not always successful because of
the initially aggressive reaction of the tigers. If she is ready

fo commutate the tiger seizes hereby the mape of the neck.

The age at which tigers reach sexval maturity at the age of
2 1o 5 years. The Felidae appear to be seasonally
poly-pestrous in the tropics. The interval between the
midpoints of 3 consecutive oestrous periods in one figress
varied from 45 to 55 days and the average length of
receptivity during 14 oestrous periods was 71 days. The
tigper of India has no definite mating and birth seasons.
Mating in Indochina as well as in southerm part of India is
said to be mast common in Movember and April where as
Malaya is most common month of mating is November and
March. The Manchurian tigers mates anly from December to
February. The gestation period of ftiger has besn given as
08 to 109 days. The size of litter varies from 1-7.
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Tigers have a high reproduction potential. In Zoos
where the cubs are usually removed from the mother at
birth one litter / year 5 common. A free living tigress that
logs her cubs in some mishap in thus potentially able to
have a new litter within about 5 months. Oestrus is in most
ingtances held in abeyance while the tiger has her cubs.
Cubs are largely dependent on the mother for about 2 years
in the wild. The ma<imum longevity of tiger in Zoo
condition is about 20 years an age which is probably not
exceeded in the wild.

Behaviour of Female and Young

During the period the cubs grew from the size of setter
dogs still fully dependent on their mother up to the age of
& months. The tigress secretes her new born cubs in a dan,
usually a cawe or rock overhanmg, among dense reads and
bushas or in some other protected site. The weight of naw
borm cub wvaries from 1.5 -2.5 kg some time also up to 4.0
kgs. One cub in the first litter openaed its eye on the 9th
day after birth the, 2nd on the 11th day,the 3rd not until
the 17th day. Some time cubs born with fully open eves.
The figresses provide the young with meat, taking food fo
the den. Small cubs are fed on regurgitated meat At the
aga of 16 months the male cub is capable of killing their
pray almost as expertly as mother. He had been hunting on
his own then for about 5 months. The female cubs,on the
other hand use guite inefficiant, apparently because they still
depanded on the mother to provide them with food,and had
littke experience in killing prey alona. When the cubs are self
sufficient they are then separated from thair family.

Food Habits and Hunting, Killing
and Feeding Behaviour

Food Habit : The tiger preys on whatever animals it can
catch including birds, reptiles, amphibians, fishes and even
some invertebrates, but mammals in particular hooled ong
make up the bulk of its diet. In India most common wild
prey consists chital, sambar, barasingha, deer (hog + barking),
nilgal, pig, monkey and gaur, Rhinoceros calves and wild
buffalo are taken in where available. They also eat horses,
donkeys, camels, goat, moose, musk deer, pig, sheep, local
domestic pigs, catile, sloth bear, black bear and even elephant
calf. The heavily armoured Indian Rhing has no fear of
tigers but the calves are sometimes taken,



@ Tigers and |eopards appear to avoid each other. It has
een found that leopards tend to be abundant where
fipers are scarce and vice versa.

& Other food items of tigers are lizards, snakes, furtles,
crocodiles, fregs and fish. Post morem of a dead tiger
in Sundarbans partly undigested body of a King cobra
and monocled cobra was found in stomach.

@ GSundarbans tigers frequently consume crab and fish as
food.

@ Packs of wild dogs sometimes kill a tiger but only
after losing half their numbers.

@ On average a tiger kills large animals only once or
twice a week and may get for guite long period with
litter to swstain it but minor snacks.

@ The ftiger is said to be eat the spiny durian fruit in
south East Asia and Cedar nut in Far East. If a Tiger
is hungry he will at least eat grass.

@ The tigers are dependent on water not only for
quenching their thirst but also for bathing. They often
partially submerged to escape the flies.

@ Although man is the most easily obtainable source of
food throughout the tigers range, tiger for unknown
reason rarely eaten. Those tigresses that have turned fo
man for part or all of their nourishment probaby
picked up the habit for one of several reasons.

@ In Sundarbans in land tiger is the king but in water
there is a record of killing tiger by crocodile when
crossing the river or creek by swimming.

Man Eating Habit of Tigers

{y  They use umable 1o catch their usual prey because of
some disability such as gunshot wound or porcupine
quills in the paws and face

fiy They lacked other food in the area

fii) They killed a man inadvertently, tested the meat, and
apparently found It to their liking.

i) They acquired the habit from their mother.

¥) They first scavenged on unburied human corpses, latter
transferring their attention 10 looking prey.

Man eating tligers have occurred throughout the species,
geographic range. The swamp forest of the Sundarbans in
one of the very few remaining places in India where tigers
kill people for food when people move inside forests The
victim of man eaters are mostly honey collector ..""I
about n reach of honey combs in a very small pal
victims are Crab collector and fisherman when trﬁa

In tigers territory. But they,rarély enterin o the village and
killed human beings: In lasl 20 Years there is only one
record of 'jilllnj'-ialegtr}ﬁhsld'e a village of Samsernagar.

Hunting and Stalking (track secretly)

Tigers hunt primarily at night between dusk and dawn, a
time when the wild hoofed animal are most active too. They
usually rest betwsen mid morming and mid afternoon,
although an animal sometime hunts throughout the day after
what appears to have been an unsuceessful night, The tigers
were seen hunting or moving a total of 79 times between
dawn and dusk all but 21% of the instances being before
8 am and after 4 pm,

A tigers usual method of hunting 1s 1o walk throughout
range in search of prey. A tiger Is search of prey maoves
over-a considerable amount of terrain in the course of one
night, It varies from 1km to BO-70 kms.

Attacking and killing

In fact. when attacking, the tiger rises up to beside its
wictim generally places a paw on its shoulder and seizes the
beast by the back of the neck or throat, according to its
siza, pressing the head to the ground. The paw is then used
a5 3 lever to cause the victim to topple over itself, while
the figer continues to hold the victim down. Thus the weight
of the animals own body is the factor that breaks the neck

Adult tiger give the impression of being very cautious,
attacking only when the danger of being injured is minimal.
Even domestic buffalo can be dangerous opponent. Since
they have known to chase tiger and drive them away.

Mortality

Although tigresses give birth to 4 cubs quite commonky
they rarely are accompanied by more than 2 large ones, The
causes of death of these cubs are in the most instances
unknown. Many authors (Powell, 1957; Anderson, 1961} are
of opinion that the male tiger kills cubs who encounters
them especialy whan they are small. A difficult time in the
lifa of cubs is the transition period from partial to complete
independence, when they are abandoned for varying periods
by their mother before they have learned to hunt and killed
efficigntly. Grass fire is the most hazards to young cubs.
Due to grass fire many tigress cubs are burnt to death in
or near the dens. Male cubs appear to become independent
at an earlier age than female cubs.




Adult tigers are die as a result of having been shot speared,
snared, or poisonad by man than through any other cause.

The Indian wild dog - a canid has been known to fight
with tigers and evem to kill them (Cannell, 1944).

Diseases

Disease does not appear 1o be a promingnt cause of
death in tigers. The tick Hyalomma kumarf has been reported
from a tiger in Assam. Two species of custoda use found
in faeces at Kanha-Taenia pisiformis and  Oiphwilobathrium
ennacel. The tiger has probably become infected with the
latter species by eating frog. One specimen of Moniezia
benadeni a parasite of cows, was collected from a drooping
beside a cow Kill, the worm had apparently passed through
the digestive tract of the tger. The oriemal lung fluke
FParagonimus westerman is also a parasite of tiger which kill
the tiger. Man is the important definite host of that fluke as
are cat, dog, goat, pig etc. The first intermediate host of
this fluke is a snail and the second Intermediate host is a
fresh water crab ar crayfish

Behaviour at the Kill

After the prey has been killed the tiger usually drags
or carries it to a seitable place preferably into a thicket near
watar. Since much of the prey mainly attacked along ravines
with cover readily available so most animals not taken far
from the kill site. A tiger is exceedingly strong and large
kills such as a 200 to 250 kgs buffalo, which 3 men find
difficult to mowve, are readily pulled for several hundred feet
by the cat. The cat usually grasps the prey by the neck and
drags the dead body betwean its fore legs or along the side
of its body. Tigress carried a domestic bull slung across
his back with one hoof trailing along the wet ground. Small
pieces of meat are lifted off the ground and carried in the
mouth. The tiger begins to feed regardless of the time of
day, a5 soon as it has moved the carcass to a suitable
locality. Sometime tigress first ate for several minutes on
her fresh kill and then departed to fetch her cubs. When
the kill is a domestic cow or buffale, the tiger began to eat
at the rump im all the instances observed, although it
sometimes started at the neck i another tiger had already
occupied the preferred place at the hind quarers. Some
time they began to eat the head of a pig rather than the
hind part. The tigers canine teeth are highly efficient cutting
tools, parting the skin of wvictim like scissors, with a
combination of cutting, pulling and tearing the cat rapidiy
bolts down the meat, skin and viscera. A feeding tiger
gither lies, crouches, stands, sits, or rests on its elbows
with the rump elevated. The fore paws are little used when
eating large prey, although small pieces of meat may be
held down with a paw while the cat tears at them, Bones
are sometimes gnawed onm while propped between the pads
of the fore paws.

Tiger frequently attack Indian porcupines a powerful
animal weighing wp to 15 kgs and are injured or even
eventuzlly killed by the spines which are driven out into
their faces or chests when the porcupine suddenky backs in
to its pursuer.
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A tiger eats steadily but rarely for more than one hour
befare stopping and resting a while. After a few minutes to
several hours of resting, wandering around, drinking and
other activities the tiger returns to the kills and eats some
more. A tiger seems to require about 1 fo 2 hours of
feeding to become satiated (causing digest).

A hungry tiger can consume a huge amount of food,
readily eating the hindguarters of a kill during the first night,
much of the forequarters during the second night and the
remaining meat during the 3rd and 4th nights. It is
estimated that tiger can eat 15 kg to more than 45 kg per
meal.

The tiger usually eats up its prey so completely that almost
nothimg remains for the scavengers. The skin except on the
head and lower part of the legs is ingested together with
the meat. Occasionally a tiger leaving the digestive tract
uneaten near the kill site, but in most instances the stomach
and intestines although not their wvegetal contents were
consumed. Bones are also swallowed particularly soft one of
young animals. The most feeding takes place at night but
brief snacks may be had at any time of the day. Since the
figer usually rests near the kill, its presence keeps away all
but a few crows can moves around. If the scavenging birds
attempts to feed the kill tiger may rush at them to chase
them away. Tigers frequently hide thelr kill or cover it with
debris, leaves, grass, and other materials, especially if they
leave its wvicinity. They are relatively inactive during the
daylight hours, usually resting on its side, belly, or back in
a shady spot or even partially submerged in a pool when it
is hot. They are often quite restless until mid maorning as
it meanders around the kill with seeming aimlessness.

Response to man

The tigers reputation for savagery appears to
be largely based on its potential to do harm and
on the fact that under certain circumstances, such
as when shot and only wounded, it may attack
and kill the careless hunter. The fear inspired by
the few individual who turn to man eating has
also contributed to the belief that tigers attack
without provocation. The tigers are generally so
shy and avoid man so assiduously that they are
rarely seen. The tigers are obviously more nervous
during the day, approaching the kill cautiously and
retreating with little provocation.

A



White tiger

The origin of while tiger on show in zoos is particularly
interesting. Im 1951 white male cub was trapped in Rawa
Forest in India and kept as a curiosity by local Maharajah.
Later it was mated to a normally coloured tigress, which in
timg produces 3 normal Liners from this size. A female
from the 2nd Litter was then mated 1o its father, the white
tiger. and in 1958 i1 gave birth to white cubs. They are not
albinos (which would have pink eyes) bul what scientists
call successive mutants . Their stripe is dark brown on a
whitish background and then they have blush eyes. In
Mandankanan Zoo of Bhubaneswar of Odisha stale have few
white tigers.

Tiger and ecology of forest

Tigers have swimming property; it is the dominant
predator of Asia, at the apex of its ecological pyramid. It
has an important role in helping to control the population
of varipus wild herbivore especizlly deer and wild pigs.
Significantly in  the regions where tigers have been
exterminated in India, native villagers are now suffering
heavy loses of crops from the inevitable population
explosion of deer and pigs.

Then IUCN scientists have already calculated that in
arder to maintain a viable breeding stock for an Indefinite
period, @ minimum contiguous population of 200 tigers is
required. Others belleve that 200 would ba sufficient. In the
Indian Subcontinent only the Sunderbans Reserves in India
and Bangladesh have this capability.Obviously tigers of the
surviving races must not intermixed.

The causes of downfall of the Tiger
1)By hunting

2)By poisoning on Carcass.

3)8y trapping

4) Destruction of the Tigers habitat,
5)Fragmented forests

6) Insufficient number of predators,

In 1930 it was believed that there were still at |east 100000
tigers of the & races in wvarious parts of Asia Before
independence the number of tigers wag 40,000 in India but
now It s 2228,
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Some efforts to save tigers

In 1969 the international union for the conservation of
Mature and MNatural Resources (IUCN) held it international
congress in Mew Delhi to emphasis the protection of Indian
Tigers. Central Government then took immediate action to
give them effective prolection. The Indian Govt. responded
first by instructing all the state governments 1o make local
provisions for protecling tigers and latter by passing
legislation banning all tiger humting. In 1973 Project Tiger
was launched and several tiger ranges forests were declared
as Tiger Reserve 1o ensure proper protection of tigers and
1o increase their number. Mow in India there are 50
numbers of Tiger Reserves which supports 2226 tliger
(2014). All the Tiger Reserves are controlled by National
Tiger Conservation Authority and they provide huge fund far
the proper management of tiger in India.

Mary Mational and Imternational level NGOs are also
providing fund for protection of Tiger.
Main stake holders for survivality of tigers are fringe
villagers. Until and unless their socioeconomic condilions are
improved and sensitised properly it s not possible Tor
survival of tiger. Fringe villagers of majority of tiger ranging
areas are very poor, highly dependent on forest based
natural resources and have very little scope of alternative
livelinpod. So to improve their sociceconomic condition as
well a5 reduce the dependency onm foresl based natural
resources several need based, priority basis ecodevelopment
activities are undertaken on Government and other levels.

Response to man

The tigers repulation for savagery appears to be largely
based an its potential to do harm and on the fact that under
certain - circumstances, such as when zhol and only
wounded, it may attack and kill the careless hunter, The fear
ingpired by the few individual who turn to man eating has
glso contributed to the beliei that tigers atack without
provocation. The tigers are generally so shy and avoid man
&0 assiduously that they are rarely =een. The tigers are
obviously more nervous during the day, approaching the kill
cautiously and retreating with little provocation,

Some interesting information
about Indian tiger at a glance

Seinntifc nama Panlfvera Hgris Dipns
Class Mammaia

Order : Camiveen
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Annual Biodiversity Assessment of

Heora  Jilley Halional Flork

INTRODUCTION

Nenra Valley Mational Park is probably one of the best
wilderness area of our country. The Mational Park enjoys the
distinction of being situated over one of the oldest reserve
forest in India. The compact tract of forest is mastly virgin
in mature because of its unigue topography comprising of the
hills which rise up abruptly from the piedmonts increasing
northwards and having & mosaic of micro topographic units.
Meora Valley MNational Park (NVNP) is situated in the
Kalimpong District, West Bengal spread over an area of
159.78 km?Z notified in 1986 is one of the richest biological
romes in the entire Northeast. The land of etegant Red Panda
in the pristine undisturbed natural habitat with rugped
inaccessible hilly terrain and rich diverse flora and fauna
together make the park an imporant wilderness zone.

The forest in Meora Valley has such a luxurious growth that
aven sunlight finds it difficult to touch the ground. Much of
the park is still inaccessible making it an adventurous place
for the nature lovers & trekkers who can take the challenge
to explore the still-unknown terrain in the Kalimpong hilis.
The park reaches up to an elevation of 3140 mi (10300 ft)
at Rachela, the highest point of Meora Valley Mational park,
which borders Sikkim and Bhutan.

The wery first objective as stated in the DRAFT MNational
Forest Policy 2018 of ouf country is the 'maintenance of
environmental stability and conservation of biodiversity
through preservation and conservation of natural forests.
The strategy to achieve the above goal has also been written
in the DRAFT Mational Forest Policy 2018 as

“Biodiversity Gonservation.

Prof.Gilanjan Bhatlackara
'WEB 5tale Universsly

Sri Ujjal Ghosh, IFS,
Chied Consenvator of Forests

Matural forests are rich repositories of biodiversity in the
country.  The following steps will be laken for the
conservation of the biodiversity in the natural forests.
{i)Biodiversity of the forest areas of the country will be
surveyed and documentad systematically, and sites  having
exceptional taxonomic and ecological value will be conserved.
Legal and administrative measures for  profection of
biodiversity against bio-piracy will be taken, in sync with
National Blodiversity Act.

{ii) Modern techniques of ex-situ conservation will be
promoted for 1he preservation of Relic, Endangered and
Threatened (RET) species.

Considering the above mandate as a guideling we planned 1o
conduct serles of biodiversity assessment programmes of
PhAs of North Bengal over a period of next Five years. The
first such atemp! was made in Neora Valley National Park
and assessing the biodiversity richness of such a pristing and
inaccessible wilderness area was indeed a tough task  This
kind of figld exercise have been faken up for the first time
by Wildlife Morth circle, West Bengal keeping the following
objectives in mind.

OBJECTIVES

& To \dantify different forstic composition of NVNP specially the
added  area including orohids, witd fora, medicingd herbs, tress
ele

@ To \dentify difterent faumy of NVNP Inchuding lasser knawn
groups liky Snnkes & Lizards. Spiders, Butterly & Moths,
Bragonily & Cam v oas-well as mammais

g to frontling &tz
elements:
ion on biodiversity richness ol NVNP




L] '."'
. s
i

. ,'; "'l 5._:
1estnut Bellied Nuthatch
(Ol iqnamoventris)

: J' A | et 7R | O - R05v
.







THE FOREST TYPES

According 1o Champion and Seth (193%), forest types are

Meora Valley Mational Park, are as following

iy Eastern Himalaya Moist mixed deciduous forest (3C/C- 3b)

i) Sub Himalaya Secondary Wel mixed Forest (2B/25-3),

jiijEastern Himalaya Sub tropical Wel Hill forest of Northern
Sub Tropical. Broad leaved Hill Sub group(BB/C 1),

ivjEastern Himalaya West Temperate Forest of montane Wet
Temperate Sub group - (11/8/0G1).

v) Eastern Himalaya Subalpine Forest (Brich-Rhododendran-
{(14/C-2),

LOCATIONS OF CAMPS

Two of the camps were set up in Lower Meora Range
covering an altitude of 500 mi to 1500 mi whereas
the other one was al Upper Meara Range covering

an altitudinal range of 1800mt to 2200 mt.

) Doley camp, NVNP -

N 27°04'14.51" |E 88°42'34.36, Altitude: 2025mt
@ Asholay camp, NVNP-

N 27"0046.3 FE BE™ME'294 | Altilude: 686m!

i Mochuki camp, NYNP-
N 27901'36.48 E 83%47'10.05 | Altitude: 1170mt

METHODOLOGY OF BIODIVERSITY ASSESSMENT

The observations were mostly ad libitum and “scan a block’,

i.e. intensiva search in ail the potential habitats for a farget
group of the fauna or flora in a patches of forests by the
field experts for that group included in the survey team.
Encounter frequencigs with difierent species during the
surveys al different camp sites as experienced by the fiald
team meambers were scaled from 0 to 3 in a hierarchical
fashion to reflect the apparent abundance of each species in
the surveyed locations, they are being 0 = not encountered, 1
= rdrely encountared, 2 = common and 3 = highly abundant,
No specimen was collected fto respect the permission
restrictions, but digital photography was done in abundance to
document the species and its wvariations as and when
possible. This has allowed confirmation of the field
identification of a species at leisure  with identification
resources back in Kolkata

All species or morpho-species (when a specimen could be
noted as a distinct species wisually but its  species
nomenciature could not be confirmed wyet) reported, are
diractly observed in the field. Secondary information regarding
the species of snakes. lizards and amphibians, the. ones which
are difficult to sight in this time of the year, were collected
by interacting with the local forest staff and people from
fringe villages.
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RESULTS AND DISCUSSIONS
AvIFALNA

Oroers oF BiRos RECORDED = 12
Biro Famues Recoroen = 46
Biro Genera Recorpep = 122
Biro Seecies Recorber = 177

Altitudinal distributions of Bird Species Richness in NVNP

# Bird Species recorded only in Lower Neora = 27
# Bird Species recorded only in Middie Neora = 10
# Bird Species recorded only in upper Neora = 42

# Bird Species recorded in Lower and Middle |

Meora but not in Upper Neora = 36
# Bird Species recorded in all three Neara
altitude zones = 46
# Bird Species recorded in Lower and Upper .
Meora but nol in Middle Neora =3
# Bird Species recorded in Middle and
Upper Neora but not in Lower Neora =1



Share of Species Richness by different Orders of Birds

® Passeriformes
= Columbiformes = Gallilarmes
® Cuculiformes = Strigiformes
= Caprimudgiformes » Coraciiformes

® Paciformes = Accipitriformes
# Bucerotiformies
u Anseriformes

= Pelecaniformes

Common Garden Lizard

HERPETOFAUNA

REPTILES REPOATED AT DOFFERENT ALTITUDMGAL LEVELS 18 NVNP

(0 = WOT EMCOUNTERED, 1 = RARELY EMCOUNTERED, 2 = coMMON awD 3
= HIGHLY ABLNDANT)

fasciatus
| versicolor

Banded Wolf Snake
Common Garden Lizard
Variegated Mountain Lizard

Colubridae
| Agamidae
| Agamidae

Lycodon
Calotes

lapalura | variegata

Cyrtodaciylus

cf. khasiensis

Gekkonidae

Khasi hill bent toed gecko

Hemidactylus

platyurus

Gekkonidae

Flat tailed house gecko

| Asymblepharus

sikkimensis

Scincidae

Sikkim Ground Skink

Eutopis | Unidentified | Scincidae Grass Skink

FROSS AND TOADS REPORTED AT DIFFERENT ALTITUDIMAL LEVELS I NVNP
{0 = woT ENCOUNTERED, 1 = RARELY EMCOUNTERED, 2 = COMMON AND
3 = HIGHLY ABUNDANT)

Amolops

P

Unidentified

Ranidae

Cascade Frog

Amclops
Hoplobatracus

cf. gerbillus

Crassus

Ranidae
Dicroglossidae

Gerbil Stream Frog
Jerdon's Bull Frog

Philautus

Unidentified

Rhacopharidae

Shrub Frog

Megephrys
Duttaphrynus

Unidentified
melanostictus

Megophryidae
Bufonidae

| Horned frog
Commoen Indian Toad

Duttaphrynus

himalayanus

Bufonidae

Himalayan Toad

Duttaphrynus melanostictus
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Relatve Species Richness of Butterfly Famibies
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Remarkable documentations of diversity have been made in this survey, of the tiny two winged insects.- the dipterans, thanks
to the expertise of ong the significant team members,Dr, 5 K Sinha.

DiPTERAN SPECIES DIVERSITY RECORDED IN NVINP

Status Mo. of
Species

First time record rem India . 1
Firgt time record brom West Bengad . 14 ix
Genus recorded froem West Bengal but species unidentified 17 All the 75 species of dipterans%recorded during this first
Specles recorded from other parts of West Bengal 19 survey camp of NVNP could be the first ever record from
Could ot be sdentified fully sxcept by cemmen group names 24 NWNP, thanks to the fact that NVNP was probably never
Total Spacies recordad 75 explored for this group of insects before.

ODONATA

Mon-favourable season and climates, inaccessible water sources appears to be the major reasons for the record of only seven

species of Odonates, 2 group which are linked to aquatic and arboreal food chains at different developmental stages of the
same life,

Different Odonates recorded in NVNP

(0 = not encountered, 1 = rarely encountered, 2 = common and 3 = highly abundant)

Zonation
ISt Genus Species Family Common Name Seisncy Stage
Low| Mid | Up
1 |Mewrothemis  |fulvia Libelulidas Fulvous Forest Skimmer 1] 0| 0| Adult
2 |Neurcthemis  |intermedia Libellulidas Intermediale Skimmer 1 01 0] Adult
3 |Palpopleura  |sexmaculata |Libelulidae Blue-tailed Yellow Skimmer 1 0 10| Adult
4 |Vestalis gracilis Caloplerygidae Clear winged Forest Glory 1 0| 0| Adult
3 [Unknown LInknown Chlorogomphidae Torrent Hawk 1 0 1 @ |Lamva
6 |Unknown Unknown Gomphidae Chubtall 1 0| 0|Lava
7 {Unknown Unknown Unknown Damselfly 0| 0]1[Lava

Other insects

During this survey, only 77 species of insects belonging to S4families of insects (along with 4 which could not be identified even at family
levell}, excluding Dipterans, Butterflies and Odonates, could be recorded giving just a glimpse of the insect diversity of this hitherto least
explored NP in the state. Given the fact that insects are the greatest diverse group on earth and beetles alone outnumber others heavily
and the present record of more than 5500 species of insects reported so far (following ZS), this could be consider as a gross
underestimate.
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Spiders are often good indicators of different terrestrial ecosystems playing predators in the lower biomass food chains and being prey
to birds, lizards, birds etc. Spider fauna of Darjeeling Hills has not yet been studied in a comprehensive manner, and Neora Valley
Mational Park is one of most unexplored area in this district as well as in our country. Perhaps this spider assessment is the first time

attempt in NVNF.

Ephder species recorded in different micrehabltats
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PLANT DIVERSITY

Taxonomic diversity of Planis documented in NVNP

Number of Families

Number of Genera

Mumber of Species

Number of subspecies

Number of Varieties

Abundance Status of Plant Species documented
(N=368) in NVNP

Common _ 188
Less Common 112

Rare
Critically Endangered(CR))
Endanger(EN)
Vulnerable(VU)
Least Concerned(LC)

Abundance Status of Plant Specles documented (N=368) In
NVNP

Species Diversity according to Plant habits(MN=368) in NVNP

Tree 146
_ Shrubs and Shrl.lb}" Climbers ; 1_24
Herbs 77

Bamboo and Grassess

Canes and Palms

Ferns and allies

Specins Diversity according to Plant habits | N=368] In NVNP

Verny amed alles

Cane gt Palmy 19

Bambas and Gragiems
o ——

Srtube and Swuby Cimbaen

Free
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ORCHIDACEAE

Total 53 Orchid species are recorded during the 10 days field survey (3rd to 13th March 2018)at three locations &
different altitudinal levels in NVNP. Out of these, 45 are epiphytic and the rest 8 species are terrestrial. Field availability staius
of these species are also documented that suggests1® as rare, 2 as common, 15 as sparse, 4 being frequent and 6 are
threatened among the epiphytic species. Among the B terrestnial Orchids, 1 15 sparse. 4 are rare and 3 are threatened.

CONCLUSIONS

An attempt of its first kind in the region,the first biodiversity camp at the NVNP has been restricted to three locaiities
representing three altitudinal forest ecosystems in this region of a biodiversity hot spot,namely the Eastern Himalayas. The wild
habitats in the region are supposedly best preserved owing to the tough terrains and stricter protection regime.

Despite the survey time duration at each of the three sites are far from being enough and weathers being hostile for field
suryeys, the different faumal and fioral groups serveyed are quite indicative of biodiversity. They are, namely, Birds, Reptiles
ingluding snakes and lizards, Amphibians- frogs and toads, Butterflies, Odonates, Dipterans, other insects like Bestles, Bugs, stc.,
Plants including trees,shrubs and climbers, herbs. A special effort was given for Orchids,a precious biodivarsity resource of the
MNVNP,

A total of 1024 speciesfrom 8 faunal groups, namely, Birds (177), Reptiles (7), Amphibians (7), Butterflies (72), Dipterans (75),
Odonates {7), other Insects (77) and Spiders (90), have been sighted directly and recorded after prefliminary identifications.
The very low recording of Reptilian, Amphibian and Odonate diversity is of course due to the climatic and seasonal factors,
both being hostile to them during the survey period. The interview and discussion based survey in the fringe villages for
secondary information on snakes look promising and wseful for sharing information and good gestures between the WBFD
team and flocal people.

The Field Survey Team Frontline staft participated in the camp
Sl Mama Flald Organization 3l Mame Designation | Present place of posting
1 |Ov Suwa Kanti Snka |Diptera Soramukhi Calege, Bankura 1[5l Paitan Makat COL Samsing HQ
2 {50 Ayan Mandal Auchinids | Spider) Burdwan Uinhersily 2 [Sn Birw Subba F& Bhatekharka camp
3 15n Prasenjs Daan - Naluremala's Mature Cub 2 _{5n Bty Bhijel LOL Goguna camp

(DrngorieDarmsalty) : 4 [Sri Joseph Lepcha oL Lava HQ

|4 |Dr Soumya Sarll.car Amphibian Haturamaia's Matune Club I |5 Rupen Lepeha COL Samsing HQ
15 |Or Partesarathi Ghose  [Avilisuns, Mamimals 'l"-"l'i'f I'E S At Ko Tamang COL Lava HO
& |56 Despandra Sunar Fieird Botany, Tamonomy  [WWF -

7 {51 D 8 Basned Fied Botany. Taonomy _|Fores Do I7 lsni vak Tenedng Lepcha  [FG Leva HO

|& 15n Anitban Crowdhury  [Hampshofauna Natiremata's Mature Club IE' Siri Kumer Bhujel CcoL Ashalay camp
5 50 Apurba Chakmsborly  |Awiauna Praknli Sansad Iﬁ Sn Dhanumar Gurung  [CDL Leva HQ
10 |5n Animash Buse Naturiist HNAF_Siguri [10 [0 Ajit Ra oL Choudater camp
11 [Misz Sarka Baya Butterlly, st plants Naluremale's Natite Club
12 |Dr Rajendra Yonzona Cinchid Halimpong
13 D Meakul Chetri haturalist ICINOD
14 |Dr Pranab Dabinalh: Caleopter BCHY, Madia
15 B0 Rakesh Pashi Calecpbar BCKV, Nadia

Forest Officers attended the camp

Ma=e Designaticn

1 |20 Ul Ghosh, IFS CGF, Widide North

Wt |2 Bidnt Sadar, IF5 OF D, Sivicatiure, Norks

1 [Wiss Nicha Gossami, 75 |DFQ, Gonumam WL Division

R+ |5 Batal Dmbreain, WEFE  [ADFO. Goromam WL Division

5 [ R Sorir. WBFS . [ADFO. Gorumars WL Dinasion

i |8 58 G, FR Range Offioar, Lower Moor Fange
¥ |Bme Sujta g FR Hargn Cficar, Lipper Noora Sang
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%gé est Bengal s the pioneer state in India in
initiating the Joint Forest Management, Joint Forest
Management i basically a tool which marks the

partnerships in forest movement | protection and
development  Involving  both  the  state  forest

’ %> " departments and local communities. This movement

@ %o g had it genesis al Arabari District in the Paschim
& o % ( Medinipur District of West Bengal in the 1970s.

2 Fatlakhawa Forest under the Pundibari Range in

%ﬂ. g ﬂ‘@‘ the division of Coochbehar was well known for ils

r = Rhino habitat. However, with the passage of time

g %0 the species has been exterminated and has become

extincl.  Reintroduction of the species al the said

Pundibari Range through JFMC & an atlempl to

establish the Rhino species in its old habital

thereby conserving biodiversity and preserving the
gene pool and fragile ecosystem,

Thus, 4ifour) JFMCs were created at

@%; (il Chatsingimar,

@ {ily  Singimari pachanirpar,
o ﬂﬁ © “C (i) Khagribari and

€, () Rasomati

2 Total members of these 4(four) JFMCs are 1021 out

of which 37.6% belong to the Schedule Caste and 4%

belong to the Sechedule Tribe Community. Majority of

% @0 such population is poor, marginal farmers and land less

o © € labourers, In the recent years the significant quantum of

input  under the Rural Infrastructure  Development

Fund(RIDF), Central Sector Schemes (G35), National

% O Afforestation Programme (NAP) & FDA Scheme were provided.

This has helped in the better participation of the local people

% in the management of forests which in tumn resulted in the

L0 _° reduction of forests offences relating to tree felling, poaching, fuel
wood collection efc.
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Shaghanka Kr. Mag WBLS  Baman Kr. Bizwas, WBFS %
Divisional Forest Officer % %G
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Law Oifices
The first meeting of the JFMCs regarding the ? o

reintroduction of Rhino in Patlakhawa Forest Area took place @

in presence of local gram Pradhan, member of local Gram

Panchayal, Sabhapati- Panchavat Samity,  Karmadakhya- '% Gé

Bon-0-Bhumi Sanksar Sthayee Samity, members of JFMC @

along with the staffs of Forest Departmenmt on 09.08.2017

and 10.08.2017 at Rasomati, Khagribari and Chatsingimari 90
and Singimaripachanirpar respectively. s ] g

%‘
o
The following topics were discussed al the meeting: '% @ é

in Patlakhawa o
changing 9
fncome DO @
peneration of local peoples
(iv) Development of Infrastructure

(v} Control of grazing, fishing and coliection of firewood. %
Y~

(i Objective of Rhino reintroduction
(i} Problems and solution of present
(iii} Future prospect of livelihood and

Rhino reintroduction project and subsequently @ meeting ©

&,
was orpanised by the Range Oificer, Pundibari Range with r% @a
prior instruction of the Divisional Forest Officer, Coochbehar é
Division with  local  Pradhan  of Gram  Panchayat, %
Gabhapati-Panchayat  Samity, Karmadakhya- Bon-0-Bhumi o O @
Sanksar Sthayee Samity, along with the staffs of the forest 4:3' 4
department and its officers. Two prime decisions were taken %
in the said meeting, namely: ,% ué
() A fresh and new Annual General Mesting (AGM) should Sy 7%

e organized before the implementation of the Rhino w0 o

Z

Thereafter, the Government of West Bengal approved the .'-} g

o

Reintroduction Project for selection of new Executive
Commitiee Members from 4(four) JFMCs.

(i) The mewly selected Executive Committee Members will
take active parficipation in the implementation of
Project work,
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Annual General Meeting of the 4{four) JFMCs were held
as stated below:

NaslE baTE TOTAL MEWEER % OF VOIE BY WO OF
OF JFRC OF Gk PREEENT FAESENG MAJCRITY ELECTED
| il MEMBERS
fiSngmeFactanmar | 70,11 17 ] 100% 1]
Tohal Segiman | ZEALET AT 0% 1]
FjRamamall | &=y T RIN 19 bl TR Fo]
L]
T Ejrager I anw | ] | B e R F3
et 03 e v
withaut vosing

Meanwhile, all of a sudden a writ petition being no.
31403(W) of 2017 was filed by one Sn Jitendra Sarkar
&hnrvs State of West Bengal & Others at the Honble High
Court, Kolkata at constitutional writ jurisdiction, against the
newly formed Khagnba JFMC. On 231147 the Annual
General Meeting of the Khagribari JFMC was held with one
of the agenda being the election of the Executive Committes
Members of Khagribari JFMC under Patlakhawa Gram
Fanchayet Coochbehar.
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The petitioner in his writ petition challenged
the election of the said Executive Committes of
Khagribari JFMC. The petitioner further alleged
that the formation of the Executive Committee
of Khagribari was unconstitutional and unlawiul
and was not formed In pursuance of the Qrder
passed by the Principal Chief Conservator of
Forest and Head of Forest Force, West Bengal
being No. 05/MISC/2017 dated 16.01.2017. The
petitioner also prayed before the Honble High
Court for the dissolution of such Executive
Committee as it was also not formed on an
unanimous Consensus.

However, such Writ Petition was dismissed
by the High Court on merit, The Learned Court
held that, interalia

i The so called objection of the petitioners
does not relate to the manner in which the voting was
conducted in the annual general meeting. On the plea that
the direction contained in the writing dated 16.01.2017 is
for the purpose of ensuring a transparent and smooth
electing an executive committes, the presiding officer of the
annual general meeting had drawn atention of the entire
body and members presem in the annual general meeting
about the two panels and had requested members to signify
their conseml in respect of either of the two panels
Essentially they had two panels to vote312 had members
supported one of the panels in the annual general meeting

In such circumstances, the constitution of the
committee cannot be faulted at least under Article 226 of
the Constitution of India.




In such circumstances there being no merit in the present
writ petfition, W.P.No 31403(W) of 2017 is dismissed,

Therefore, from the above facts and circumstances it is
vary much avident that the JFMCs in Coochbahar, West
Bengal is functioning wery smoothly and effectively
Continuous efforts are being made by the members of the
JFMCs, Forest Officials and local bodies in the preservation
and protection of the vast forest areas. Conservation of
biodiversity and the fragile ecosystem are the primary
objectives of the JFMCs, The Committees have also faken
significant ‘strides in bringing the active participation of the
local people for the development of the Forestry in West
Banpal,

The above case study is tha vindication of our efforts
in implementing Joint Forest Management in the State of
West Bengal. This is probably the first and the only case
where the Honble High Court has given  judgement
confirming  owr system of implementing Joint  Forest
Management in the State.
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Key Messages/Lessons learnt

@ 5Sustainable  biodiversity conservation ower 4262sg.km
ofSBR which is ome of the world network of Biosphere
Resarve.

@ School children are the brand ambassador of Sundarban
Biosphere Reserve

@ Constitution and sustenance of poor fringe people to
shoulder the responsibility of biodivarsity conservation and
livelihood improvement through Eco development measures
@ The forest of the Sundarban Biosphera Reserve sustains
high fevel of plant and animal divarsity and endemism
including threatened and endangered species.

@ Creation of Nylon Net Fencing fo mitigate tiger straying
and hence avoid human tiger conflict.

@ E-patrol’ smart patrolling was introduced in Sundarban
Biosphera Aeserve in the year of 2015-16 and all ower S8R
was completely covered by E-patrolling within the year of
201617

Sundarban Biosphere Reserve description

=

Sundarban is the largest imtertidal delta in the world and
harbours the largest mangrove wegetation. The area lies
between 21°30 - 22%45 North latitude and B8°66 - 89°5 East
longitude, consisting of a group of 54 islands, innumerable
rivers, rivulets, creaks and mangrove forests.

In the year 2001, UNESCO recognized Sundarban as World
Metwork of Biosphere Reserve under its Man and Biosphere
programme.lt was identified as Ramsar Site (a wetland of
intermational importance). For its unigue biodiversity, UNESCD
had declared Sundarban National Park as a8 World Heritage
Site in 1987. Sundarban is the only mangrove forest in the
world, which is the home of tigers and having the highest
population of tigers in the world.

The. Sundarban mangrove forest supporfs 334 species of
plants, 44 species of fishes, 8 species of amphibians, 53
specias of reptiles, 315 species of birds, 49 species of
mammals. Sundarbans highly productive ecosystem acts as
a natural fish norserny; mangrove acts as a natural shiald
against the fury of cyclonic storm and prevents erosion due

fo tidal action and checks atmospheric pollution. Finally,

millions of people depend on Sundarban ecosystem for their

livelihood and sustenance through fishing, collection of haney,

fuel wood and timber,
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Dr.FR.P. Saini, IF5
Managing Director, WBFDC Ltd,

Sundarban under South 24 Parganas district

BR challenges

@ Inaccessible terrain

@ Sustainability of participatory biodiversity conservation

@ Mainstreaming biodiversity conservation

@ Impact on Global Warming and climate change

@ Human tiger conflict

@ High level of dependency of local people on SBR for
their livelihood.

Initiatives/Actions on Sundarban Biosphere Reserve
Awareness programme through school children

Different schools in collaboration with Sundarban Bilosphers
Reserve Directorate has arranged many school field trips
and excursion to educate them about the importance of
such extensive floral and faunal diversity and 1o keep free
from plastic pollution in Sundarbans.




Mangrove and Biodiversity Conservation

Mangroves are monitored regularly and as there are many
initiatives  taken by the forest department, Government of
West Bengal like plantation programmes to increase the
MANGrove areas.
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Figure- Mangrove ecosystem and plantation site

Nylon Net Fencing

The boundaries of the wulnerable forest areas along the
river was fenced by vegetative cower ie. Ceriops- Excoecaria
combination tide with Nylon Net Fencing using Avicenna
posts along the forest fringe have been then found to be
very effectiva,

A protocol for maintenance of the nylon-net fencing has
been designed with an aim of carrying out thorough
checking and proper maintenance. The Protocol includes
involvemant of local stakeholders in JFMC  members also
along with forest staff.

Figure- Setting up of Nylon Net Fencing

E- Patrolling

E-patrol/ smart patrolling was introduced in
Sundarban Biosphere Reserve in the vyear of
2015-16 and all over SBR was completely covered
by E-patrolling within the year of 2016-17.

In this new system.each and every camp has
been given a smart phone with a mobile
application namely Hejie (written in Java language)
installed on it for monitoring and patrolling
purpose. With this software/application  the
front-end staffs are recording their every possible
activity like patrolling, fence checking, night patrols,
offence detections, wildlife sightings etc.

Joint Forest Management Committee and Self Help Group

@ To reduce the dependency of the villagers on forest and
rivar for eking out their livelihood and thareby reducing
pressure on nature,

@ To develop oplions of aliernative livelihood

@ To upgrade the knowledge and skill of the villagers for
oplimal ufilization of their available resources,

@ To empower the villagers technologically, socially and
economically,

Figure- Self help group participating in various training
programmes.

Developmental activities

To have healthy people and Forest Management, the
following self-employments activities are implemented by:-
@ Fishing

@ Goatery

@ Apiculture

@ Duckery and Pouttry Farming

@Mushroom Cultivation

@& Prawn Cultivation
@Training for handicraft work




Income generation

Participants who have recgived goatary training during 2015,
fawva already earned about Rs. 40,0004~ to 60,000/ by
celing the goats. Few participants who have received 20
chicks after Training on Backyard Poultry Farming, have
become successful in producing added 30 chicks from those
earlier 20 chicks and earned a Rs. 10,000/~ to Rs. 20,00/
approx. All the new participants who have received training
on Duckery and food processing bstween 2016-2017, have
not yet started eamming, but they are expecting to earn Rs
10,000/~ to Rs. 15000/ on yearly basis,

Infrastructure Facilities

@ Many roads, Community hall, Houging structure has been
constructed.

@ Setting up of Tubewell and Irrigation Canals.

@ Setting up of Solar pannels and street light using solar
BNErgy.

@ Setting up of Pond water treatment plant.

This Is done by the forest department so that the people of
Sundarban opt for alternative livelihood options 50 that
overall forest can be conserved and human-animal canflict
can be avoided,
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GPPLICATION OF SREE YRANSPLANTING
GECHNIQUES IN QIRBHUM DIVISION

Harikrishanan K, IFS
Divigipnol Forest Officer

Introduction

Transplanting is the term used to describe the digging
and replanting of trees from one location to a new locafion
Dug fo the wide extent and morphology of tree root system,
transplanting of trees wsually involves substantial removal of
roots. A decision to transplant a tree should be based on
a balancing consideration of its conditions, size, species,
conservation status, amenity value, suitability for transplanting.
environmental and cultural factors, funchional and engineering
consideration and cost effectiveness

Need for tree transplanting

During the implementation of development prajects like
road  widening, raillway line, water refated projects, mining
power plant project, etc, the people. paoliticiang, media,
conservationists, environmentalists, judiciary  elc.,  take
cognizance of the fact that the trees are being cul without
plving a second thought. They also ask, whether such of
these tregs can be saved? Since their concern is genuine.
we need 1o address such concemns by educating tham with
the technicalities involved In dealing with these live
specimens. Under such circumstances, the transplanting
lechnigue can be of some help for selected species
depending on the factors as delailed abowve.

Ecological benefits of transplanting a tree

The ecological benefits from well established transplanted
tree entering into new locations are many, like
~# Continued Carbon sequestration
=# Continued Oxygen supply
=# Continued pollution abatement
»# Continued sheltering of wild fauna
=® Soil stabilization, storm water Interception
Resthetic value, efc,

Planning

Planning for tree transpianting the decision making process
requires a systematic approach. The following plans should
be taken for transplanting a tree:

~*n tres survey on the trees should be conducted to
obtain required information.

o Proposal to transplant trees should be properly
planned and implemented to ensure that sufficient space to
accommodate the existing tree and its future growth, and
adequate time for preparation of transplanting are available.
o Priority should he piven to transplant the affected
frees to other permanent locations within the project site
Wwhere appropriate.

o Datermining factors for transplanting The decision to
transplant a tree should be a balancing act considering the
following factors

General health, form and structure of the tree,
Size of root ballfguality of root system,

Size of trees,

Species and conservation status of a tree,
Availability -and soitability of a receptor site,
Time for preparation,

Maintenance party,

Access to the existing amd receptor locations and frans
portation,

8. Site constraints,

10. Cost effectiveness

e = B R
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Safely Precautions

Trea transplanting, like othér free managemant works, should
be conductad In & controlled and safe manner. Workers wha
ara involved In transplanting frees should be glven adequata
instruction and supervision o ensure that tasks are com-
pleted in a safe manner. The site shall be inspected for pos-

sible hazards prior to beginning amy transplanting procedure,

Transplanting operations

Tools and equipment - Al tools and equipmeants should
be appropriate to the operations and prepared in advance
Digging and root pruning tools shall be sharp and clean.
Mechanical digging and root pruning equlpments shall be
operated according to manufacturers Instructions and specifi-
cations. Lifting cables, chains, straps and slings shall be in-
spected and used according to manufacturers Instructions
and specifications,

Timing of transplanting
In tropical areas, rainy season is considered as optimal
time for fransplanting. In general, summer is not a common
transplanting season as evaporation rate is high. The risks
of inclement weather and typhoons will also affect the work
prograss.

Preparation of root ball

Root pruning is sometimes required before transplanting.
The root system of a2 woodland or open grown tree will nor-
mally be widespread. The root ball size varies depending on
speties, habit, location and specific attributes which shall be
48 large as practicable to maximise the potential of survival
during and after transplanting. In general the root ball diam-
gter to tree diameter ranges from &1 to 10:1 according to
International ‘standards. The root ball size should be of a di-
ameter and depth to encompass enough of the roof system
a5 nacessary for establishment.
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stage Digging
otage digging can be carried out in following Tour
stages:

a) 1st-stage Dig a stage on the outside of the marked cir
cumterance 0 only two Opposing segments.

b)2nd stage After a period of not less than 1month since
the 1st root pruning, dig a stage on the outside of the
marked circumference in the adjacent two opposing seg
mants.

¢)3rd stage After another period of not less than 1month
since the 2nd root pruning, dig a stage on the outside of
the marked circumference, in the remaining tWo opposing
SRgmants

d)4th stage After a further period of not less than imonth
since the 3rd pruning. prepare the root ball and cut the
underside of the root ball.

The excavated trench shall be back filed with amended
s0il mix with growth hormones. Cuts must be clean to
avoid tearing or breaking the roofs.

Crown pruning

Pruning of tres crown during transpianting may not be
necassarily beneficial to the tree. Crown cleaning however
can be carried out to remove unhealthy, damaged, dead
and crossed branches.



Pre - lifting operations

Belore wphifting, ihe ouler adge of the préviously dug tranches shall be
Iepsaned fram the surrounding soll, and the root ball ean be shaped with
taper an the side, slanting imward foward the baze. Damp hessian is places
an tha -side and across the tip of the hall and pinned.

Temporary support of trees before lifting
A tree alier root poming may nol be having extensive root supporl. Sa
a lemporary suppor need belore Binal lifting of the iree

Lifting and handling of rooi-balled trees
The root ball should be properly wrapped before fifting.
Lifting should be donme directly by using lifting machine.

Preparation of receptor site

In general, the depth of the planting hole not excesd tha
depth of the root ball and the sides of the planting hola
should be scarified, The planting hole width should fallow
international practice at a minimum of 1.5 times the diam-
eler of the oot ball to suit the location

Planting

Tree should preferably be placed In the same orientation
from which they originated. All root ball supporting should
ke removed. Crown wrappings and fastening used to tie in
the branches for transport should be removed. Damaged
branches during transit should be proparly pruned. When fi-
nally set the top surface of the root ball should not be
below the surrcunding -soil. The backfill soll should be
tampead firmly around the base to stabilised a tree rest of
tha soil should be tamped only lightly. Tree should be se-
cured in position. Immediately following planting, a soll
saucer can be formed on the soll surface around the edge
of the root ball circumferences to permit raln or irrigation
water to be retained and slowly Infiltrate Into the root ball
perimeter.

Post Planting Care

Watering needs to be done frequently depending on the
saason, type of soll, drainage and water quality. But, proper
drainage has to be ensured and mulching will help a lot.
Plant protection measures can be taken depending on the
pest, disease, in consultation with the plant scientists. Apply
dung paste or neem paste to thee abrasions or injured por-
tions. Fertilizers and nutritional supplements can be given fo
enhance its establishment. The fransplanted tree needs to be
ohsarved on a daily basis,

Tree transplanting attempts in Birbhum Division

In Birbhum Division 36 nos. trees wera identified for
transplanting. All of these trees were causing danger to life
and property due to its location. List of trees identitied for
transplanting in Birbhum Division is as given below

Tree Lucatmm | Speoies BHG |
Number | )|
1 Dhvizen Cifice Complex | Exchdarn { Pofiithvio denprfsiod ILGE
1 Dryisica Office Complex | Diehdaru {alvadihls longrfodia) T |
3 Chvisson Oifice Comngiles | Dxsharn #intparvida dongiiodin) 1153 |
4 Prviama Difice Comipden | Egbikar { P ofiiies .'r.r!ﬂnﬁu'l n7s |
5 Suri Range Comples, Thhom | T { Feerona prowdin] 0,7 |
4 [SuriRange Comples, Chhom | hichgini [¥micrants mocrnpiyliel | 085 |
T Suri Range Comple, Chhom | Sarfahi (Aieke bhbiecl ) 1 1K1
] Suri Range Complex, Chhom | Mo ( Adreabrmcbis indioa] LR
9 Suri Range Complex, Chhora | Pryesal (Prerooarmn serrsmgrmm | HE] |
10 Suri Range Complex, Chhom | Chala | mibtisr} 0,70 |
1 Suri Ranpgs Complex, Chhom 0.7 |
i} Surlk.alnu.e l:urrq:llr_x. Chhora | Krshnachars {Delimir regia] (NTT
i Chisors Feat Cormples [ Adlanthun (A drysbynal 700
14 Chiory Bear Coanplex 1.1% |

15 | Eibors Fear Conplen, RE -
1% Chivors Beat Complos 115 |
IT Chandrapue Bent Comgles. | Sasco [Dufberghs siraos L&

1% Chandrapur Bent Comple: | S | Panirphs mim] .78
18| Clandrapa Bei Corples | Satiaad (f kiberpata nijialis ) nas
pit] Chanidrpe Banl Complex | Tentul [ Tamrrimaer imifica b IAS
1 Chandrapur Bent Complex | Temk ¢ Focronn grawais .70 |
I Chandrama Beat Comples | Temk { Turmna grasder) 155 I
3 Ch ‘_L_ﬂml Complex | Teak ( Towiing prawilin LT
4 Chandropur Bent Comples | Tenk (Teomomg oy 045
15 Chandrapur Beat Complex | Temk i Torona grewliv) .51

26 | Chandmpor Beot Complex | Veal iformonagromdie) | 180

B Y, o LR Aok
= Chandrapw Beal Comples Encahpius sp3 L]
= Chandrapur Bent Complex Eucahypius sps 0
in Chandrapur Bent Complex Encahypius sps A5
3 Chandpue Beat Conples Eueatypus sps. L
T Clandrape Bal Conples Encahplus s 110
13 Chandrapur Bet Complex Encahplus spa (]

|4 | Chandmpur Beat Complex Ecalyptus sps 118
L] Ramnzar Kange Complex Tenk [ Tiecrons goamdin) 130
o) ADFLY Fertugi b’ {riap e Blor [Zisiatin itk | 23
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