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[FL]. So, now we have to come to the last lecture of this course which is the third

Revision lecture.
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Abstract

An undersianding of the contemporary legal position 15 hald crucial for the procedurally comec
working of officess, stall and researchers. This paper discusses the legalities related o the capture
and restrain! of wild animais. Relevant sections of the Indian Forest Act 1927, the Wildife
(Protection) Act 1872, the Prevention ol Cruedty to Ammals Act 1860, the Arms Act 1858, the Indian
Eleciricity Act 2003, the Indian Vetarinary Councl Act 1984, the Drugs and Cosmetics Act 1940,
the Narcolie Drugs and Psychotropic Substances Act 1985, the Indian Wireless Telegraphy Act
1933, the Orah Guidelines for oblaining Unique Identification Number (UIN) & Operation of Civil
Unmanned Aircralt System (UAS) issued by the Office of the Divector Ganeral of Chal Awiation, and
the rules made under these acts and guidelings, as appicable 1o wild anmal capiure and restraint
are detailed.
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1. Introduction
Capture and restraint of wildifa is an iniegral part of contemporary wikdlife management. It may
e required to rescue, saleguard or transiocate probiematic of rapped animals, as & measure ol

population management of wild anmals thiough transiocation, introduction or reintroduction of
animals, for the reatment of wounded of sick animals, or as a par of widife research, wheren

So, here we looked at so we are going to begin with legal aspects of capture and restraint.

So, we had a look at the Indian Forest Act of 1927.
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palice officers 1o prgvam and confral ims and affences.

3. The Wildlife Protection Act 1872

The Wildiife Prelection Acl 1972 (india 1972) is the umbrelia aci goverming pralbcied Areas
nabonal parks and widile sancluanes, Some seclions of e acl Sppicable 10 The caplure ang
restrain of widile are detsiled below

1. Section 2 Dafinitons.
Animal article means an amicle made from Ay Capive anmal of wikd afimal, oiner Ihan vermin
nd inciudes an anicle or object in which Ine whole or any pan of such animal has been Lsed and
wary imparted into fndia and an ariicie made ihorairom.
Hunting nciudes® (a) killing or poisaning ol any wild animal ar captive animal and every atiempt
o do s0; (b} eapluring, cowsing, sharing, tApping, driving of baiting sny wid or captive animal
and svery attempl o do 50; (c) injuring of destroying o taking any part ol Ihe body of any such
ammal, or in the casa of wid tards of replies. demaging the eggs of suth beds or reptiles, or
disturbing Lhe eggs or nests of such buds o makles
Meal includes™ blood, bones, simew, 6%, shel or carapacs, f31 and Nesh wilh or withou! gkin
whalhar raw of cooked, of any wild animal or caplive anmal, other ihan & vermn
Weapon includes' ammumibon, bows and arows, explosives, firearms, hooks, knives. nets,
poison, snares, iraps, and any instrument or apparafus capable of anaesthefising,
decaying, destroying, injuring or killlng an animal;

II-‘
III

“ The slalo govamment can make rules to requiate huniing, trapoing. elc. of wid animals
A reasonabla suspreion 8 sufficent.

& Forest and palice officers can take sieps 1o pravent commisson of offences. Hencd proghylachc
sleps are A5 GEImleg.

The most important act for us is the Wildlife Protection Act. Now in this case section 2 is
the most important one which defines animal article hunting. So, hunting includes killing

or poisoning, capturing, snaring, trapping, baiting every attempt to do all of these.

So, essentially when you are setting up a trap that is hunting under the Wildlife
Protection Act. Then it defines meat, so meat includes blood fat flesh and so on. Weapon
includes firearms, hooks, nets, poisons, snares, traps, and any other equipment, or
apparatus that is capable of anaesthetizing, decoying, destroying, injuring, or killing of

an animal.
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Animal article means an arficla made from any captive animal or wild ansmal, other 1han vermin,

-_- and includes an article or object in which the whole or any part of such animal has been used and
[— ivory imported info India and an article mada therefrom.
Hunting includes® (a} killing or poisaning of any wild animal or caplive animal and every attempt
1o 0 50; [b) capluring, coursing, snaring, trapping, driving or baiting any wild or capiive animal
and every atiempt lo do 50 (c) injuring of destroying or taking any part of the body of any such

animal, of in the case of wid birds or repiles, damaging the eggs of such birds or repliles, or
disturbing the eggs or nests of such birds or reptiles;

Meat includes'® blood, bones, sinew, eggs, shell or carapace, fat and flesh with or without skin
whether raw or cooked, of any wild animal or captive animal, oiher than a vermin;

Weapon includes" ammunition, bows and amows, explosives, firearms, hooks, knives, nets,
poison, snares, traps, and any instrument or apparatus capable of anaesthetising,
decoying, destroying, injuring or killing an animal;

4 The state govermmeni can make rules fo requlale hunting, irapping, etc. of wild animals
% A reasonable suspicion is sufficient

# Forest and police officers can lake steps lo preveni commissian of offences. Hence prophylactc
sleps are also permited

" The wild animals or their parts belong 1o the Government

® When working in the forests, the researchers and their staff are bound (o ssist lores! and police
officers. This alsa incluges reporting of any offences witnessed by the researchers and stafl

% mmebilisation of an ansmal with drugs, or its restraint by capture through cage, net, trap, elc.
constiute hunting; while restraint by barriers is ot hunting.

So, essentially when we look at these definitions we can understand that most of the
things that we are doing in the name of captioning of animals are prohibited, and they are

regulated unless explicitly permitted.
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Zoo'* means an establishment, whether stabonary or mobile, whete Caplive animals are ket for
exhibilion to the public and includes a crcus and rescue centres bul does nol include an
establishmen of a icensed dealer in captive animals)]

2. Section 9: Prohibition of Hunting™. - No prson shall hunl any wild animal specfied in
Schedule, |, I, Il and IV except as provded under Sec.11 and Sec.12.

3. Section 11: Hunting of Wild animals io be permited in certain cases .

(a) the Chiel Wildiife Warden may, il he s satisfled ihal any wild animal specified in Sch.1 has
become dangérous to human life of is so disabled or diseased as o be beyond recovary, by
order in writing and stating the reasons therefore, permit any parson fo huni such animal or
cause animal lo be hunted; [Provded thal no wild ammal shall be ordered 1o be killed unless the
Chigl Wildite Warden |s satisfied thal such animal cannol be caplured, lranquillised or
transiocated

Provide further Ihat no such caplured animal shall be kept in capinaly unless the Chiel Wikdiile
Warden is sabsfied that such anmal eannot be rehabilitated in the wikd and Ihi: reasons for the
same are recorded in writing.

Explanation. - Fof the purposes of clause (a), the process of capture of iranglocation, as the
casi mily be, of such animal shall be made in such manner s o cause minimum trauma to the
said animal |
[t} the Chiet Wildlife Warden or the authorised officer may. f he is satisfied thal any wild
animal specified in Schll, Sch.il or SchJV has become dangerous to human life of 1o
property (Including standing crops or any land) or is so disabled or diseased as (o be
beyond recovery, by order in writing and staiing Ihe reasons iherefore. permil any person o
huni [such animal or group of animals in 3 specified area of causa such animal of group al
animals in thal specified area o be hunied.|

4 Section 12: Grant of permit for special purpose®. — Notwihslanding anyihng conlained
alsawhere in this Act, it shall be lawiul for the Chial Wildlile Warden, fo grant [***] a parmi, by an
order in wriling stating Ihe reasons thareforg, 10 any persan. on payment of such 1(_'9 as may be

And then hunting is prohibited and then permission of hunting can be had through
section 11. And in the case of section 12, so this talks about who grants the permits and

then there are different situations for which permits can be granted.
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(&) in respect of any other wild animal, except with the previous permission of the State

— Government |
= 5. Section 27: Restriction on entry in sanctuary™ - (1) No person other than, -
(2) & public servant on duty:
{6} a person who has been permitied by the chiel Wildiife Warden or the authorised
officer o reside within tha imis of fhe sanctuary;
(¢} a person who has any night over immovable propety within the imits of Ihe sanciuary,
(d) a person passing through the sanctuary along a public hghway, and
{e) the dependenis of ihe person relerred to in CL (a), (b) or c)
shall enter or reside in the sanctuary, except under and in accordance with the conditions of &
permit granied under Sec.28.

(2) Every person shall, sa long as he resides in the sanctuary, be bound'” -

(&) lo pravent the commission, in the sancluary, or an offénce against this Act

{b) where ihere is reason 1o believe that any such oflence against this Act has been
commtlad in such sancluary, lo help in discovering and arresting the offender

(c) to report the death of any wikd armal and o saleguard is remains unil the Chist Wildkde
Warden or the authorised officer lakes charge thefeol

{d) 1o extinguish any fire i such sanctuary of which ha has knowkedge of information and to
pravent Irom spreaging by any lawhul means in hes power, any fire withn the vicinity of such
sanctuary of which he has knowledge or information; and

() fo assist any forest officer, Chiel Wildie Warden, Wildile Warden or pokice officar
demanding his aid for prévenling and commission of any offence agans! this Acl or in the
investigation ol any such offence.

[(3) No persan shall, wih intent io cause damage o any boundary-mark of a sancluary or 10
cause any wronghul gain as defined in the Indian penal code (45 of 1860) (Ghandi el al), afier,
desiroy, move of deiace Such boUNGary-mark |

L] S o

Schedule 1 animals and schedule 2 animals are given more preference. So, schedule 1
and part 2 of schedule 2 and other animals I given a less preference. Then you have
restriction on entries destruction etcetera is prohibited and so on. Declaration of national

parks wild life etcetera, are government property.
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(a) acquire or keep in his possession, custody, or control, or
(b) transfer to any person, whether by way of gifi, sale or otherwise, or (c) destroy or
damage such Government property.

15. Section 48A. Restriction of transportation of wildilfe™”. - Mo person shall accept any
wild animal (other than vermin) ar any animal article, or any Speciied plant or part or derivalive
thereot, for ransportation except after exercising due care 1o ascertain thal parmession Irom the
Chiaf Wikdiife Warden or any other officer authorised by ihe Stale Govemment in this behall has
been obtained lor such ransporiation

16. Section 62: Declaration of certain wild animal lo be vermin®. - [The Coniral
Govemnment] may by nafification, declare any wild ansmal oiher than Inose specified in Sch. | and
part |l of Sch. Il to be vermin for any area and lor such period as may be speciied therein and so
long as such notification is in lorce, such wild animal shall be deemed fo have been included in
Sch. V.

4. The Prevention of Cruelty to Animals Aci 1960
The Preveniion ol Cruelty io Animals Act 1860 (India 1960) i an act "o prevent th inflictian of
ynnecessary pain or suffering on anmals and for thal purpose to amend the kaw relating 1o the

 Note: Reescus centres being zoos need 1o be recogrised by the Ceniral Zoa Authorty
# This seclion defails how wild animals or tharr parts mus! be handied, being gavemnment property.
T Parmission mizst bé oblaned balore iransporting any wild animals.

® Note: A vermin is nol a wild animal under the WPA-1972 and Inus gels no prolection excepl in @
Mational Park / Wiidlife Sanciuary. The CWLW and other officers lose authority (o reguiaie the hunting
ol varming,

And then section 62 is a very important section it talks about the declaration of certain
wild animals to be vermin’s. And here also animals it says declare any wild animal other

than those specified and schedule 1 and part 2 of schedule 2. Now, the next important act



is the Prevention of Cruelty to Animals Act of 1960. Now in this case treating animals

cruelly is defined very clearly.
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that it will sufier pain by reason of starvation thirst; of

(j) willully permits any animal, of which he is the owner, 1o go al large in any street, while the
animal is affecied with contagious or infectious disease or, wilhout reasonable excuse parmits
any diseased of disabled animal, of which D S Ihe owner, 10 da in any streel; or

(k) offers for sale or withoul reasonable cause, has in his possession any animal which is
sulfering pain by reason of mulilation, starvation, thirst, overcrowding or other ill ireatment; or

18{(1) mutilates any animal or kills any animal (including stray dogs) by using the method of
strychning njections, in the haan of in any other unnecassarily cruel manner ar;)

17{(m) solely with & view to providing enterainment

(i) confines or causes io be confined any animal (including tying of an animal as a bait in a
tiger or other sanctuary) 50 as lo make it an objct of prey for any other animal; or

(n} 18{xoo:] organises, keeps uses or acts in the managemeni cr, any place lor animal fighting
or for the purpose of baiting any animal or permils o offers any place 1o be %o used of receivis
money lor the admission of any ather person 1o any place kep! o used lor any such purposes; of

(o) pramoliss of 1akes part in any shooting match or compelition wherein animals are released
from caplivity for the purpose of such shooting

3. Section 14: Experiments on animals®": Nothing contained in this Act shall render uniawful
ihe of invohang an animals for ihe
purpase of advancement by new discovery of physiological knowledge or of knowiedge which will

3 Whan immobilsed, the animals are consigered in the care or charge. So, the prowisions of this
section will be apphcable.

 Cryedty includes several acis of commission and omission

3 Expenments on animals for cenain purposes are not unlawhil

Now in the case of our situations so it is says 17 m is solely with the view of providing to
providing entertainment confines, or causes any animal to be confined. Including tying

of an animal as a bait or in the in tiger or other sanctuary.

Now, the point here to note is that if you are using an animal as a bait that is not
explicitly prohibited, but only when you are using it as a bait for the purpose of
entertainment and entertainment alone. Then it also regulates experimentation of

animals, there is a committee; the duties are defined and so on.
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5. The Arms Act 1959

The Arms Acl 1858 (India 1958) Is "an act lo consolidate and amend the (w ralaing io arms
and ammunition* Some sectiong ol [he act s applicable to the capture and restrani of wildile am
datailed below

1. Section 2
() "arms® means™ aricies ol any description desgned or adapied as weapans lor afiance or
defence, and incluges firearms, sharp adged and ofher deadly weapons, and pars of, ang
machinary for manufaciunng, arms, but doas nol include anicles designed soiely lor domeslic of
agrcullural uses such 353 laithior an ordinary walking sfick end weapons incapable of baing
used otharwse than as foys or of being comeeried inlg SEnviceanie weapons
(e} *firearms”™ means® arms of any descriplion designed or adaphed to dechange A projciie
of projectiles of any knd by Ihé achon ol any explosive of cther lorms of energy, and includes-

(i) antillery, hanc-grenadas, riol-pistals or weapons of any knd designed or adapled for the
discharge of any noxious liguid, gas or ather such thing

(i} accesscres for apy such  firearm designed or adapted 1o diminish the notse or llash
cauged by the firing thersal,

(li) paris of and machnery for manulaciunng, fireams, and

(iv) carriages. platioms and apphiances for mounting, transparting and serving artillsry

2 Section 3: Licence for acquisition and possession of fireearms and
ammunition™®-1(1) Na person shall acquire, have in his possession, or carry any  firearm of
ammunition unless he holds in this behall a ieence ssied in accordancs with Ing provisions of
1his Act and the rules made fereundar: Prowided thal a person may, withoul fimsell nolging o
lcence, carry any ftearm of ammundion in ihe presance. or undar the wiitien authonty, of the

E 3 Tha ramemallae sy Gl an ammals

The next important act is the Arms Act of 1959. So, here it defines arms and firearms.
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agricultural uses such as a lathi or an ordinary walking sfick and weapans incapable of being
used olherwise than 38 loys of ol beng convarted inlo serviceable weapons;

(e} "firearms” means™ arms of any descriplion designed or adapted lo discharge a projectile
of projeciiles of any kind by the action of any explosive or oiher lorms of energy, and includes~

{1) antllery, hand-grenades, nigl-pistols or weapons of any kind designed of  adapled lor the
discharge of any noxious iguid, gas of other such thing,

(i} accessories for any such firearm designed or adapted 1o diminish the nose or flash
caused by the firing thereof

(in) parts. of and machinery for manufactunng, firearms, and

(iv) camiages, platforms and appliances for mounting, transporting and sarving artillery.

2. Section 3: Licence for acquisition and possession of firearms and
ammunition®-1[{1) No person shall acquire, have in his possession, or cany any firearm of
ammunition unless he hoids in this behall a licence issuad in accordance with the provisions of
this Act and the rules made thereunder: Provided thal a person may, withoul himself holding a
licence, cary any firearm or ammunition in the presence, o under ihe writen authonty, of the

* The commitlee may prohibd éxperiments on animals.

% Thise rules specity and substaniiate the provisions of the acl
* Arms ncludes lirearms

¥ Ngte: Immabilisation guns are firearms as per defindion

* Tha immobilisation gun must be used under keance. Thie umber of guns that may be possessed at
any time is limited o three

Now, in this case these two points are important. Immobilization, guns are firearms as
per the definition, and arms also includes firearms. So, basically the immobilization guns

are firearms and as well as they are arms.
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7. The Indian Veterinary Council Act 1984

Some sections of the Ingian Vetennary Council Azt 1984 (India 1984) applcabie io (he caplure
and resiraint of wikilife are

1. Section 2: Definitions
(¥} “velernary medicing” means modam scenific velerinary medicine i all 45 branchas and
NCluEs velerinary Surgery and obstelncs

2. Section 30: Right of parsons who are enrolled on the Indlan veterinary practilioners
register*, —No person, ofher ihan 2 registered velennary practiboner, shall—

(a) Ihold office as veierinary physician or surgeon of any oiher ike office (by whatever name
called) in Govermmant or in any institulion maintained by a local or olher authority

() practise veterinary medicing in any State

Provided thal (he State Govemmend may, by ordef, pafmd a person holding a dipioma or
cerlificate of velarinary Supervisor, S1ockman of stock assistant (by whataver name called) ssued
by Ine Dweciorate of Animal Husbandry (by whalever name called) of any Siate or any veternary
ingtitulion in India, 1o render, under (ne supervison and direction of a regislered velennary
prachiboner, mingr velerinary senices.

Explanation. —"Mino: velennary senices’ means the rendenng of prelmnary velennary aid
Kiks, vaceination, castraban, and dressing of wounds, and such other iypes of preliminary &d of Ine
treatmant of such almenis as the State Government may, by notilication in the Official Gazette,
SD@CIf}' i Tnis behall

¢} be entitied to sign or authenticate a veterinary heallh ceriificaie or any other
certificate réquired by any law to be signed or authenticated by a duly qualified veterinary
practitioner;

() be entitied to give evidence at any inquest or in any court of law as an expert under
section 45 ol the Indian Evidence Act, 1872 (1 of 1872) (Slephen 1872), on any matier
relating to veterinary medicine.

Next is the Indian Electricity Act, the Indian Veterinary Council Act. Now Indian
Veterinary Council Act very clearly mentions that if you are giving any drug to and to a
wild animal. You need to have a registration with the veterinary council, and which also

means that you need to have a degree in veterinary science and medicine.
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8. The Drugs and Cosmetics Act 1340

Thit Drugs and Cosmacs Act 1840 (Makik 2008) i an act "1o requlate the import, manufaciune,
distribution and sale of drugs and cosmetics.” Some sections of the acl as applicable 1o ihe
capture and restraint of widhle are delailed below

1. Section 3: Definitions
"wg" |M|m"_

[ii) all medicines for internal or exiernal use o human beings or animals and all
subsiances intended 1o be used for or in the diagnoss, reatment, miligation of pravention of any
drsease or disarder in human baings or animals, inchuding preparations applied on human body lor
the purpose ol repelling InSects ke mosquitoes,|

(i} such substances (other than food) inended o affect the structure or amy lunction al thi
human body or inended lo be used lor tha destruction of [varmin] of iNsects which cause disease
i, human beings or animals, as may be speciied from lime to ime by the Central Govermmant by
notification in the Official Gazete:]

[fii) all substances infended lor use as components of a drug inchiding amply gelating
capsules; and

{iv) such devices intended for intemal or extamal use in (he dagnosis, ireatment, mibgation or
prevention of desase or disorder in human beings or animals, as may be specihiad from time o
tima by the Central Government by notification in the Official Gazetle, afier consultalion with the
Board)]

2 Section 8. Standards of quality®, —5](1) For ihe purposes of this Chapler, the expression
“standard quakty” maans —

{a} in relation to a drug, thai the drug comphes with (e standard sel oul in Bltha Second
Schedule), and (b in relation 1o a cosmetic, that th cosmetic compiles with such standard as may
b prescnbed|

a 121 The Mianieal Gavammand._aher s i b ikt

Then you have the Drugs and Cosmetics Act, so whenever we are importing, or
manufacturing, or transporting any of our drugs mostly our. So, they are regulated under

this act and also under the Narcotics and the Psychotropic Substances Act.
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Rule 65(17). No drug shall be sold or slocked™ by the lcenses after the date of expiration of
patency recorded oA fis confainer, label or wrapper, of In violaion of any statement of direchion
fecorded on such container, label of wiapper

5. The Narcolic Drugs and Psychotropic Substances Act 1985

Thee Narcolic Drugs and Psychotmopic Substances Acl 1985 (Drugs and Act 1986) is an acl "o
consolidale and amend Ihe law relaling to narcolic drugs, io make singent prowisions. for the
cantral and meguiakon of operahons relaling 1o narcolie drugs nd peycholropc substances | 10
prowide lor the forfeilure of proparty denved irom, of used », Ml raffic in narcobc drugs and
pSyEholrop & o impk e ol the Comventian on Narcobe
Drugs and Psychoiropic Substances and for matters connected therewiih.” Some seclions af the
#ct a5 are appicable o the capture and restraint of wildila ars detailed below.

1, Section 2: Definitions™
*controlled substance® means any substance which ine Caniral Govemmani may, hiving regard
o |he available informatan as to it passible use in Ihe moduction or manulachure o narcotic
drugs or psycholropic subsiances o lo the provisions ol any Inlemational Canventon, by
nolification in the Offcral Gazotte, declare 10 be & conirolied substance;
“manufaciured drug” means

(a) all coca genvalves, medicingl cannabes, opium devvalives and popey straw concentrate,

() any oiher narcobc substance of preparabon which the Central Government may, having
regand ko the avadable inlormation a3 1o its nature o I & decision, if any, under any Intematonal
Canvenbion, by nolificalion in the Olficial Garzefte, deelare to be @ manulactured dnug

¥ The manulaclure. sale and dismbution of cartain drugs may be probibiled by Ihe caniral
goverment

2 |mport licences are required lor the mpon of cenan drnigs.

So, especially when we are talking about immobilizing drugs a number of them are
narcotics. So, the provisions of this act also applied to them. So, the important sections

are already highlighted.

(Refer Slide Time: 04:14)

Lkemment

(o) persons performng medical o scentlle bncions shall iEep oS cnnETWY (M
AMuBeQn [J'I'l! subgiance and e dataly of e we HFW 7ol iness rules Ind ch recos
a8 10 b presenved lor af Isas! o yesis aller Ihes (5c)

IC) & MRMCONE CVuQ and PAYCADMODES SUOSTENCE May DB Subpled of dwpensed lor use o @
loregner puramnl o mencal presoolion onfy lrom e auivonsen Feensed phamecs o ofer
pufharsed rsigd deirbuineg desigrazed by auhontes rewporEbis for pofle hesith

10, Other scts snd rules: The Indian Wirsless Telegraphy Act 1933 amd the
Draft Guidelines for obtaining Unique Identitication Number (UIN) & Operation
of Clvil Unmanned Alreraft System (UAS) issued by the Office of the Director
Gensral of Civil Aviation
‘Wihen ragsp coliers and drmas are used for mondonng of witifa posi Capine ann reRase ke
Indian Wireless Talegrapiy Acl 1938 (Telecommumications 1955) becomes parmen™ The smlient
saclions of ihe Incian Wirehess Tewegraphy Act 1933 ars
! Sgefian 1. Prohibilion of possession ol wirel2as ielegraphy apporalus withoul |icence.
—3ave 18 prowided by sechion 4, no peErmon shall POSERSS WHTEASS (EHSTEDN) DRSS EXcED|
undaf and in ascofance wih 3 heeiiss seued undey hus Act
2 Section 4, Power ol Cenirel Goverrmant 1o exsmpt persons from prowsions of U
Agt—The Careral Govammend may Dy nies made under this Ac sxamel By paremm orany dass
ol parsons fom the povsions of (s A aifor gemenally o suljec 1o presoibed sonoliens of n
regpeei of spsoified winkess telegraohy SoporaLs
9 Section 5. Licenses.—The tlagraph authonty corstauted gnger the indan Talegram Acl
1885 |13 of 1885) srei be ihe sulnorry compalenl (o (s5ul [CEMEES (D (OSSESS WIEIEES
telagrachy appamitus e iiis Acl, and My w50 MOENSES N A1 Manner on such sonoRons
&N SUBEC! 10 BUCh pIYMENiS. 35 My be presoen
i, Saciion 10 Power of Ceniral Govermmen| lo make rojes.—(1) Tre Central Gowermmenl
& may, Gy noticaton n e Offcs Gazelle. mara rulss |or \fu Sorboss ol CATYTD AT allac trw

And next is the Indian Wireless Telegraphy Act the draft guidelines for the use of drones.
So, these are the important acts and regulations that are required here. So, next we

looked at other topics in capture and restraint.
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Medule 5: Capturing and restraining wild snimals

Dther tepics in capture snd restraint

Design of trap cages |

Annexure-|*"!

1. Trap cages should be completely enclosed (new designs use
fiberglass) with holes for ventilation.

2. Iron rods should not be used (thick chain link is preferable)
anywhere in the trap cage as leopards struggle to escape by pulling
at the bars which results in canines being broken.

3. Old rusty, iron cages should be discarded, and not used to house
leopards

4. There should be a gap of 1.5 inches between the cage floor and
the lower edge of the trap door to prevent tails getting slammed.
5. Trap cages should be well ventilated.

Dr. Ankur Awg 6 b a cABENvation

So, when we are designing trap cages; how should they be designed. Then transport of

captive animals and all of these are governed by the CZA guidelines.
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Module 5 Cipluring and restraining wid snimaly

Other topici in caghune bad restraint

Human safety concerns during wildlife capture |

@ Environmental risks
inclement or extreme weather
need to carry sufficient protective clothing
ropes or hamess in dangerous locations
adequate food and water supply
communication systems and backup
@ Disease risks
@ zoonotic diseases
@ malania
@ ticks and fleas
© need for prophylactic medicines and pratection

© Equipment related risks

Dr AniurAss we B ) msnatin
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Meduie §: Cigturing and resteaining wild snimaly

Qther topics in capture snd restraint

Human safety concerns during wildlife capture Il

rifles and pistols are firearms, may cause severe trauma if
misused
need for appropriate training
need to follow firearms safety rules
traps, snares, nets may not function as desired
Q Drug related risks

@ protective gear: gloves, apron | coverall, goggles, boots

@ cover dart before pressurising

@ dart filling should nat be done on moving vehicle or elephant
back

@ use of spill-proof containers

@ keep human antidote ready before starting to fill the dart

© Animal-related risks

Dr. Ankur Awa Wi B g ansenation

And next we have the human safety concerns. So, whenever you are capturing a wild
animal, or whenever you are immobilizing a wild animal or whether you are working
with a wild animal you need to take care of environmental risk, disease risk, equipment

related risk. Drug related risk, animal related risk, and evacuation protocols.
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Meduie §: Cagturing and restraining wikd animabs

Dther tepics in capture snd restraint

Human safety concerns during wildlife capture Ill

© firearm backup

@ pepper spray

© chances of misjudging the anaesthetic depth

© involuntary muscular responses of the immobilised animal
© trauma by bites, horns, weight of animal, etc

@ evacuation protocol and treatment options are 3 must

@ if narcotics are used, nalaxone, naltrexone, hydrocortisone,
diazepam, atropine and adrenaline must be a part of the first
aid kit

@ emergency respanse: HAD-ABC

© Help: Call for help

© Absorption / Antidote: Limit absorption, give antidote

© Drip: Establish drip if indicated

Dr. Anur Awg o6 b a cAsenaton

So, the next module was Conservation Genetics.
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Preliminaries & Introduction to gesstics

Medila & Comervation genetica

What is Conservation Genetics?

Conservation Biology + Genetics = Conservation Genetics
Conservation genetics is the branch of science that aims to
understand the dynamics of genes in populations principally to
avoid extinction

Dr. Ankur Awg o6 b b8 a CASEVATON

So, we began with what is conservation genetics? What is conservation biology plus

genetics or a branch of science that aims to understand the dynamics of genes in

populations principally to avoid extinction.
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Prefiminaries & introdustion to grmatia

Medila & Comarvation genetics

Definitions

“the study of heredity and the variation of inherited characteristics

“a unit of heredity which is transferred from a parent to offspring
and is held to determine some characteristic of the offspring”

“a distinct sequence of nucleotides forming part of a chromosome,
the order of which codes for a molecule that has a function”

Dr. Ankur Awg o4 b a cASENVation

Then we looked at what is genetics? What is a gene?
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Prefiminaries & introdustion to geatia

Modisla & Comervation gmetics

Definitions

Chromosome

“3 thread-like structure of nucleic acids and protein found in the
nucleus of most living cells, carrying genetic information in the
form of genes”

Dr. Ankur Awg o4 b a cASETVation
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Genes are in chromosomes

17y Sielfen Dietonl, CC BY-SA 30, Wik

What is a chromosome?
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Prefiminaries & Introdustion to gwatsa

Modsly & Comervation genetics

Definitions

Allele

“each of two or more alternative forms of a gene that arise by
mutation and are found at the same place on a chromosome.”
e.g. P and p represent flower colour alleles for 2 pea plant
Trait

“a genetically determined characteristic caused due to the presence
of some allele”

e.g. colour of flower of a pea plant

Dr. Ankur Awg od b Q casenvation

What is allele? What is a trait?
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Preliminaries & Introduction to gesstics

Moy £ Commrestion gmetica

Mendel's laws of genetics

Law of dominance

Recessive alleles will always be masked by dominant alleles.

e.g. Purple (P) flower trait is dominant over white (p) flower trait.

Law of segregation

“The two alleles of a gene separate (segregate) during gamete
formation, so that a sperm or an egg carries only one allele of each
pair.”

Explains the 3:1 F2 ratio

Or AkurAss we B w0 ) msnation

What is genotype? What is phenotype? Then we had the law of a I mean genetics, law of

dominance, law of segregation, law of independent assortment.
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Prefiminaries & Introdustion to gwstic

Modsle & Comraation gwetics

Example case: PP x pp

Genotype: Pp (all)
Phenotype: Purple flowered (all)

Dr. Ankur Awg o4 b e a casenaton
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Prefiminaries & Introduction to gratsa

Example case: PPGG x ppgg
F2: PoGg x PpGg

PG | Pg | pG
PG | PPGG | PPGg | PpGG 3
Pg | PPGg | PPgg | PpGg
pG | PpGG | PpGg | ppGG
pg | PeGg | Ppgg | ppGe

Genotype: PPGG (1) : PpGG (2) : PPGg (2) : PpGg (4) : ppGg (2) :
Pogg (2) : PPgg (1) : ppGG (1) : prgg (1)

Phenotype: Purple flowered, Green pad () : white flowered, Green pod
(3) : Purple flowered, yellow pod (3) : white flowered, yellow pod (1)

Dr. Ankur Awg Wi b a cnsenation

Then we looked at all different finite squares.
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Prefiminaries & Introdustion to gratsa
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Some topics in conservation genetics

@ DNA cell line cryobanking in the Frozen Zoo
@ Chromosomal and karyotype analysis

@ Population genetics and management

© DNA sequencing

© DNA barcoding

@ Genetic rescue and translocation

@ Hybrid and parentage identification

© Phylogenetics and phylogeography

yr Avg i B b a oAsenaton

Then we looked at co dominance and incomplete dominance and then some topics in
conservation genetics. So, conservation in genetics is important because we are doing
things such as DNA cell line, cryobanking, then chromosomal analysis, karyotype
analysis, population genetics, DNA sequencing, bar-coding and so on. Next we had a

look at population genetics.
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Some concepts

“a localised group of individuals that are capable of interbreeding
and producing fertile offsprings”

Population genetics

“the study of how populations change genetically over time”

Or AnkurAss we B w0 ) oesenatin

So, what is a population? A population is a localized group of individuals that are

capable of interbreeding and producing fertile offspring. So, we looked at different



populations giving the examples of tigers from Madhya Pradesh and tigers from
Sundarbans or say tigers from Mudumalai. So, all of these are different populations of
tigers and population genetics ask the question how populations are changing genetically

over time.
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ation gnetics

Example: The peppered moth

So, we looked at this example of the peppered moth. So, in this example earlier when
there was less amount of population so, the barks of the trees were light in color. And so
out of these two varieties peppered moth, the melanistic variety was very clearly visible,
but the whitish variety, or the lighter colored variety it became very easily camouflage.
So, both of these traits were present both of these phenotypes were present in the

population, but then this one was more dominant.

Now, later on when the area became more populated and soot covered all of these tree
barks. So, the lighter variety became more conspicuous and the darker variety became
less conspicuous. So, this is how population genetics works in response to the

environment. Then it is related with evaluation.
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Population genstics

Media & Comarvation genetics

Relation with evolution

Evelution is the genetic adaptation of organisms to their
environment.

Dr. Ankur Awg od b a crsenaton
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Population genstics

Modisla & Comervation genetics

Definitions

Adaptation

Any alteration in the structure or function of an organism by which
the organism becomes better able to survive and multiply in its
environment.

Genetic

Relating to genes (informational sequences regarding traits or
functions) or heredity (passing of traits across generations).

Genetic Adaptation

Inheritable fitness.

Dr. Ankur Awg ed b g casenaton

Then we looked at adaptation, and genetic adaptation. So, genetic adaptation is an

inheritable fitness.
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Population genstics

Fitness

The ability of a particular organism to leave descendants in future
generations, relative to other organisms.

Evalution acts to maximise fitness through the process of natural
selection.

ur Ava Wi B b a casenvation

Then we defined fitness as the ability of a particular organism to leave descendants in
future generations, relative to other organisms. So, evolution tends to maximize the

fitness.
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Population genetics

ation gumetics

Characteristics of 'fitness'

O Fitness is environment-specific.

@ Fitness is species-specific.

© High reproductive rate alone does not mean higher fitness;
but higher survival of more progeny does.

O Fitness should be measured across several generations; it is a
long-term measure.

O Fitness works at the level of complete organism, not on
individual traits such as size or speed.

Dr. Ankur Awg W4 b a cAsenation

So, fitness we looked at different characteristics of fitness. And then we defined natural

selection.
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Modila & Comarvation genetics

Natural Selection

The process in nature by which only those organisms best adapted
to their environment tend to survive and transmit their genetic
characteristics to the succeeding generations; while those less
adapted tend to be eliminated.

ur Ang i B b a casenation

The process in nature by which only those organisms best adapted to the environment
tend to survive and transmit their genetic characteristics to the succeeding generations;

while those less adapted tend to be eliminated.
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Papulation peatics

Natural Selection

The five steps in Natural Selection

Q Variation: All individuals are not identical; they have different
characteristics.

@ Overpopulation: QOrganisms tend to produce excess offsprings.
e.g. Female mosquitos may lay 500 to 1,000 eggs.

© Struggle for existence: Resources are limited, so not all
offsprings will be accommodated

© Survival of the fittest: Only those individuals best able to
obtain and use resources will survive and reproduce

© Changes in the gene pool: Inherited characters increase the
frequency of favoured traits in the population.

Dr. Ankur Awg i B a cAsenation

So, this is natural selection and it occurs in five steps; one is variation. So, all the
individuals are not identical they have different characteristics. So for instance the dark
variety of peppered moth and the light variety of peppered moth, then we had over

population.



So, organisms tend to produce excess number of offspring’s. And then there is a struggle
for existence because the resources are limited, but then we have excess number of
offspring’s that need to be accommodated. So, then because of this is struggle only a few

organism are able to survive.

So, it says survival of the fitness, and then because of this survival of the fittest these
organisms are able to pass on their genes to the next generations. So, there is a change in

the gene pool. And so this is how the natural selection occurs.
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Definitions

“the total aggregate of genes in a population at any one time"

Allele frequency

“the proportion of an allele in the population”

Dr. Ankur Awadhiva, IFS Wikdife Conservaton

Next we defined gene pool as the total aggregate of genes in a population at any one

time; and allele frequency as the proportion of an allele in the population.
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Example

Consider a population with 640 plants with red flowers (RR), 320
plants with pink flowers (Rr) and 40 plants with white flowers (rr)
This gene shows an incomplete dominance phenotype.

In this case,

Number of R alleles = 640 x 2 + 320 x 1 + 40 x 0 = 1280 +
320 = 1600

Number of r alleles = 640 x 0 + 320 x 1 + 40 x 2 =320 + 80
= 400

Allele frequency of R = m‘g?ﬂm % 100% = 80%

Allele frequency of r = !ao‘cinn?aau x 100% = 20%

lyr Anadhiva, IFS Wikdife Conservation

So, we looked at how allele frequencies are calculated.
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Modisla & Contervation genstics

Hardy-Weinberg principle

“allele and genotype frequencies in a population will remain
constant from generation to generation in the absence of other
evolutionary influences”

Dr. Ankur Awadhiya, IFS Wikl Conservation

Hardy-Weinberg principle is a very important principle. It says “allele and genotypic
frequencies in a population will remain constant from generation to generation in the
absence of other evolutionary influences”. So, basically if evolution has not taking place

then allele frequencies and genotype frequencies will remain constant for every

generation.



(Refer Slide Time: 08:50)

Papulation pestics

Medile & Comarvation genetics

In our example,
Allele frequency of R = 80% = f(R), p =08

Allele frequency of r = 20% = f(r),q =102

In the absence of evolutionary influences, not only will p and q
remain constant, but also the proportions of individuals.
Proportion of RR individuals = 0.8 x 0.8 = 0.64

Proportion of rr individuals = 0.2 x 0.2 = 0.04

Proportion of Rr individuals = 1 - (0.64 + 0.04) = 0.32

[ e Wihe Comsenaton
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Population genstics

Media & Comarvation genetics

Evolution: Violations of Hardy-Weinberg equilibrium

@ Non-random mating, e.g. inbreeding

@ Selection

r Anadhiva, IF5 Wikdife Conservation

Then we looked at how evolution occurs. So, evolution occurs if there is a nonrandom

mating, if there is a selection of mates, if there is mutation, if there is selection of

individuals.
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Modisla & Comervation genetics

Evolution: Violations of Hardy-Weinberg equilibrium

@ Non-random mating, e.g. inbreeding
@ Selection
© Mutation: Generation of new alleles

© Migration: Addition of new alleles or changes in frequencies

© Small population effect: Random changes due to sampling

Dr. Ankur Awadhiva, IFS ‘Wiksife Conservation

If there is a mutation, if there is migration, and if there is a small effect.
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Sampling effect: Genetic drift
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So, we just shown here in the in the example of genetic drift; so, here you have all these
different varieties that are available in your gene pool, but then if you take only these
ones for the next generation. So, the allelic frequency changes in the gene pool. So, this

is an example of genetic drift.
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Chromosmal & genatic discrdans, inbresding

Medile & Comarvation genetics

Chromosomal disorders

“A chromosome disorder is a missing, extra, or irregular portion of
chromosomal DNA, caused by an atypical number of chromosomes
or a structural abnormality in one or more chromosomes'

Dr. Anbur Awadhiva, IF5 Wil Consenvation

Next we looked at chromosomal and genetic disorders in inbreeding. So, we had defined

chromosome in the last lecture here we looked chromosomal disorders.
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Chromesomal & ganatic discrden, inbresding

Modile & Comervation genetica

Kinds of chromosomal disorders

@ Numerical disorders
© Moncsomy: One chromosome in place of a pair
@ Trisomy: Three chromosomes in place of a pair
© Tetrasomy: Four chromosomes in place of a pair
© Structural abnormalities
@ Deletion: A part of a chromosome missing
@ Duplication: A part of a chromosome in two or multiple copies
© Translocation: A part of a chromosome shifted to another
chromosome
O Inversion: A part of a chromosome turned upside down

ete.

Dir. Anlur Awadhiva, IFS wikdife Consarvaton

So, we have numerical disorders and structural abnormalities. So, these are the varieties.
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Cheomosemal & genatic disorders, inbreeding
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Kinds of genetic disorders

@ a gene that does not wark, say, due to deletion or inactivation

@ a gene that works extra, say, due to duplication or extra
activation

© a gene that does different work, say, due to mutation that
changes the structure of protein made

Dr. Ankur Awadhiya, IFS  Wikiile Consenvation

Then genetic disorders you have a gene that does not work, a gene that does a extra

work, or a gene that does a different work.
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Inbreeding

“mating of individuals that are genetically related”
It increases homozygasity, causing expression of recessive traits,
and reduces variations between individuals in the population.

e Avadhiva, IFS Wilife Conservaton

Now, inbreeding is mating of individual that are genetically related. Now, this becomes

very important in the case of smaller populations where most of the individuals are

already related.
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Chromeosomal i ganatic discrdan, inbreading

Causes of inbreeding in animals

@ Some animals naturally prefer mating with relative, e.g.
Drosophila melanogaster and banded mongoose.

© Some animal populations are forced into inbreeding when the
population is so small or isolated that most individuals are
already genetically related.

[ Wikdife Consenvation

So, some organisms prefer mating with their relatives, and some are force into in

breeding.
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Juvenile mortality in cheetahs
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Now, what are the impacts of in inbreeding? So, this paper showed us that in the case of
cheetahs if you have unrelated individuals then there is 26 percent infant mortality. For

the related organisms there is 44 percent infant mortality. So, infant mortality goes up.
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Case study: Isle Royale wolves

A breeding pair of wolves entered the island in 1949,

Miat, C., 2013. Are Isle Royale's wolves chasing extinction?
Seience 24 May 2013: Vol. 340, lssue 6135, pp. 915-521
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Defects in Isle Royale wolves

Stillbirths

Opaque eye

Miot, G., 2013. Are Isle Royale's wolves
chasing extinction?.

Next we had this case study of Isle Royale wolves which because of their smaller
population and inbreeding; and now seeing a number of abnormalities such as still births,

or abortions.
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Hunchback in wolves

Opaque eyes, hunchback because: of which they are not able to hunt properly.
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Abnormalities in cheetzh sperms

HIOLOGY OF REPRODUCTION B8, 131360 (197T)
Similarity in Ejaculate-Endocrine Characteristics in
Captive Veraus Free-Ranging Cheetahs of Two Subspecies’
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FIG. 2. Spermatozoal forms detected in the cheetah electrogjaculate:
icrocephalic with missing mitochondrial sheath; b) bicephalic;
agellate with missing mitochondrial sheath. X 1000,

In the case of other small population such as cheetahs, so we are observing things such as

micro cephalic sperms, bi cephalic sperms, biflagellate sperms.
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Abnormalities in lion sperms

LETTERS TOMATLRE

And even in the case of lions we are observing very similar things. So, there are a

number of abnormalities seen in this sperms.
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Disease spread in genetically similar animals |

© May 1982: A clinically healthy, 8 year old female cheetah in
the Cheetah breeding program at Wildlife Safari Oregon
developed jaundice, fever, diarrhoea. Even with aggressive
therapy, including diuretics, antibiotics, vitamins, steroids and
forced feeding, the animal died in a week.

@ Diagnosis: Feline infectious peritonitis, caused by a
coronavirus

© By January 1983, all the cheetahs at the facility had
developed antibodies, and during the year over 90% showed
signs of the disease. 18 animals died.

kur Anadhiva, IFS Widhfe Comseriaton

And then we looked at this case study in which diseases spread very quickly in the case
genetically similar animals because, there is hardly any difference in the immune

response. Next we had a look at the population viability analysis.
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What is Population viability?

Population viability is the ability of a population to persist, or to
avoid extinction,

Dr. Ankur Awadhiva, IFS Wikdsle Conservaton

So, we defined population viability as the ability of a population to persist, or to avoid

extinction.
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Why does a population become extinct?

2 kinds of factors operate at all times

@ deterministic factors (acting at large population sizes)
@ stochastic factors (more important when the population sizes
are smaller)

So, we looked at population viability analysis, so two kinds of factors deterministic

factors, and stochastic factors we have discussed this before.
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Extinction factors

Deterministic factors (acting at large population sizes)
Q birth rate
© death rate
© population structure

Dr. Ankur Awadhiya, IFS  Wikiile Consensation
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3 ways of doing Population viability analysis

These are!®:

@ utilising empirical observations of the stability and long term
fates of a number of populations of various sizes. An example
is the study of viability of various population sizes of the
bighorn sheep!®.

ML 1961, Minimum population sizes for species conarvation, BicScien

e Awadhiva, IF5 Wikdife Conservation

And next in the case of population viability analysis you will use any methodology to
determine a minimum viable population, or the size at which the population has a 99
percent probability of persistence for 1000 years. And then these are different terms and
there are 3 ways; one is using the field data, or empirical observations of what happens at

different population sizes.
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3 ways of doing Population viability analysis

@ development of analytical models of the extinction process

that permit calculation of the probability of extinction from
measurements of a small number of measurable parameters.
A good example would be Goodman's model of the

demography of chance extinction'®.

180 niman, . 1967, The demography of chance extinction. Visble populatans for consenation, 11 5.3

Dr. Ankur Awadhiya, IFS Wikl Consersation

Second is using mathematical modules.
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3 ways of doing Population viability analysis

@ utilisation of computer simulations and modelling to project
the prabability distribution of possible fates of a population.
An example could be the software Vortex!®

Wy ey RC 1998 VORTEX & computer smulaton model for populstion wabdity shalysd. Wiidlde research.
10(1). poASE5
bur Awadhiya, IF5 Wil Conservation

And third is using computer simulations.
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Use of computer simulations and madelling

Population viability analysis through this method has two defining
pre-requisite charactenstics:

© an explicit model of the extinction process

© the quantification of threats to extinction

D Ankur Anadhiva, IFS 'Wilife Consarvation

Now, in the case of computer simulation, so you also recover a mathematical model to
work in the background and you also require a quantification of the threats to extinction.
So, we have looked at the software called vortex and also it is another version called

eddy that can be used for population viability analysis.
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Newer frontiers

Of late, population viability analyses have also started
incorporating, besides the probability of extinction, other measures
of the health of the population, such as the mean and the variance
in the population growth!® changes in the range, distribution,
and habitat occupancy'®, and losses of genetic variability'®.

) ndenmayer, OB, Burgman, M A Akakaya, HR. Laey, R and Possgham. HP., 1995 A revew of the
e prograims ALEX, RAMAS /space 3ad VORTEX for modelling the vabilay of widide
sions. Ecolegical modeling, §2(2). e 161-178
Wihiamii, | and Glgn, M., 1991, Mitapopulstion dynsmics: beief histary and conceptual domain, Bickegreal
ourrial of the Linnean Society, 41172), pp.3-18.
18 sedde R s Barroscicugh, G.F, 1987, Effective population wae, genetic viFiition, dnd thesr ine 0
poplation management. Vil ations for comservation, 51, p.124.

r Anadhiya, IF5 Wikdife Coaservation

And now this is being used for a number of other studies as well. Next we looked at

reintroductions and out breeding.
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Some definitions

“deliberate and mediated movement of wild individuals or
populations from one part of their range to anather”

e.g. movement of tiger from Kanha Tiger Reserve to Satkosia
Tiger Reserve

“an attempt to establish a species in an area which was once part
of its historical range, but from which it has become extinct”

e.g. movement of tiger from Ranthambore Tiger Reserve to
Sariska Tiger Reserve following the Sariska debacle

188
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So, translocation is the movement of animals from one place to another. Reintroduction
is reestablishment of a species into an area that where it was earlier present, but is now

not present.
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“addition of individuals to an existing population of conspecifics”
e.g. movement of tigers from Pench Tiger Reserve to Panna Tiger

Reserve

“an attempt to establish a species, often for the purpose of
conservation, outside its recorded distribution but within an
appropriate habitat and eco- geographical area”

QOften used when there is no remaining area left within a species’
historical range.
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Reinforcement is when you are trying to increase the number of animals in a certain area.
Introduction is when you are trying introducing a species into an area where it was never

found before.

(Refer Slide Time: 12:31)
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Genetic rescue

Restoration of genetic diversity and reduction of extinction risks in
small, isolated, inbred populations, often through natural or
artificial movement of individuals that bring new alleles to the gene
pool.

Dr. Ankur Awadhiva, IFS Wikdife Conservation

So, next we talked about genetic rescue.
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Case study: Isle Royale wolves

A single immigrant arrived in the island in 1997.
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Miat, ., 2013. Are Isle Royale's wolves chasing extinction?
Scienca 24 May 2013: Vol. 340, lssue 6135, pp. 915-621

So, this was the example from the Isle Royale wolves when a single individual came in
into this very inbreed population. So, there was some amount of genetics bigger that was

observed.

(Refer Slide Time: 12:44)

Reirtroductions and outbreeding

But how diverse should the rescuer be?

Qutbreeding

“the practice of introducing unrelated genetic material into 2
breeding line”

Qutbreeding enhancement

“improved biological quality in a hybrid offspring”

Qutbreeding depression
“decreased fitness in a hybrid offspring, when compared to parents
or to offsprings from crosses between more related individuals”

Dr. Ankur Awadhiva, IFS Wikdife Conservaton

Now, next we asked this question how diverse should a rescuer be. So, in the case of out
breeding, so we are bringing in individuals that are having unrelated genetic material. So,
you can have out breeding enhancement, or out breeding depreciation. So, we are always

looking for out breeding enhancement, but out-breeding dispersion needs to be reduced.



(Refer Slide Time: 13:06)
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Case study of ibex |

Q By the 1850s, Alpine Ibex (Capra ibex) was extinct in the
High Tatra mountain range at the Slovakia-Poland border.

@ The species was re-introduced in 1901 from Austria.

@ To increase genetic diversity, Capra hircus and Capra nubiana
were also introduced. In those days, they were considered
sub-species of Capra ibex

© In a short while, all the animals died again.

© Reason: Capra ibex is adapted to cold climates. It ruts in
winters and fawns in spring. Capra hircus and Capra nubiana
are adapted to warmer climates. They rut in autumn and
fawn in winter

yr Anadhiva, IFS ‘wikaife Consarvation

Now, we looked at two examples through which we can have out-breeding depression.
So, in the case of Ibex it is a goat. And we looked at this goat that was living in very cold
areas and when it was outbreed with other goats that were coming from warmer areas.

So, it gave birth in very cold seasons because of which the offspring’s died.

(Refer Slide Time: 13:25)
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Case study of roebuck

Q Before World War 1, Siberian race of roebuck Capreolus
capreolus pygargus was introduced in Slovakia.

@ The Siberian race is much larger than the Slovakian race

© When males of Siberian race mated with females of Slovakian
race, the foetus was so large that fawning was made
impossible, and the females died "

L] ey i and Hickey, 1. 1951 Effect of introductions on fwo game populitasns i Crechoalovakia. The

wikdife Comaeriaton

And in the case of roebuck we had a case in which the Siberian race was introduced. The

Siberian race was much bigger, so when the females got impregnated the fetuses were so



large that they that they were not able to come out. And so the fetus died and the mother

also died.

(Refer Slide Time: 13:41)

Resrtroductions ind outlredng

Planning, preparation and release stage activities |

@ approvals from government agencies, landowners, etc. as
required

@ construction of multidisciplinary team of experts

@ identification of success indicators

Q securing adequate funding

@ design of pre- and post-release monitoring programmes
@ health and genetic screening of release stock

@ vaccination of release stock, as required

@ quarantine arrangements

@ development of transport plans

Dr. Ankur Anadhiya, IFS Wikt Conservation

So, these are two examples of out breeding. Then we looked at different planning

preparation and release stage activities, post release activities.

(Refer Slide Time: 13:47)
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Post-release activities ||

Q public relations activities, including education and mass media
coverage

© evaluation of success and cost-effectiveness of techniques used

@ regular publications in scientific and popular literature
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r Anadhiva, IFS ‘Wilsife Conservation

The next module was ex-situ conservation.



(Refer Slide Time: 13:50)

Furtamentals

7. Ex-titu conservation

In-situ and ex-situ conservation

In-situ conservation

In situ = on site
Conservation within natural habitat

Ex-situ conservation

Ex situ = off site
Conservation outside natural habitat

yr Anadhia, IFS Wikdile Conservaton

So, we defined what is in situ conservation. In situ is on the site ex situ is off the site. So,
conservation within a national habitat is in situ conservation, outside the national habitat

1S ex situ.

(Refer Slide Time: 14:01)

Fundamantals

7. Ex-titu eonservation

In-situ conservation

Process

Areas in the natural habitat are designated as reserves, national
parks or protected areas.

In these areas, ecological monitoring and interventions (active
management) are done. Legislations are required to maintain these
areas as protected areas.

Dr. Ankur Awadhiva, IF5 Wikdife Conservaton

Now, in the process of in situ conservation we have things like reserves, national parks,

so protected areas.



(Refer Slide Time: 14:08)

Fundamamaly

Medide 7. Ex-tity consarvation

In-situ conservation

Advantages

@ Species continue to live in their natural enviranment.
@ Less disruptive, less costly.
© Natural behaviours are maintained.

Q Protection of natural habitat provides protection to other
species as well.

@ Even in case of ecsitu conservation, the animal will need to
be released somewhere. In-situ conservation sites provide
suitable areas for such releases.

O Reserves double as places for scientific studies and public
awareness.

D Ankur Anadhiva, IFS ‘Wikdile Conservation

Then we looked at their advantages and disadvantages.

(Refer Slide Time: 14:09)

In-situ conservation

Disadvantages

@ Requires very large areas.

© Less intensive protection and management: areas may be
encroached upon or animals poached.

© Threat of diseases and disasters.

O Large establishment required in each case.

Dr. Ankur Anadhiya, IFS Wikl Conservation
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Ex-situ conservation

Q required for critically endangered species

@ provides urgent intervention

Process

@ Designated areas with suitable conditions and facilities are
created.

@ Species are moved into these designated areas for their
survival and breeding.

© (Optional) The species are later released into their natural
habitats.

e Awadhiva, IFS Wikdife Conservation

In the case of ex situ conservation they are required when you have very few number of
individuals. So, they are critically endangered and you need to provide an urgent
intervention and a very focused an intensive intervention. Then we create the ex situ
observation facilities. So, it allows a better control of variables, there are also a number

of disadvantages.

(Refer Slide Time: 14:30)

T: Ex

Ex-situ conservation

Q Zoos
@ Aquaria
© Captive breeding facilities

O Botanical gardens, bambuseta, arboreta, etc.
© Seed banks

O Cryopreservation facilities: tissue cultures, sperm banks, ova
banks, etc.

Dr. Ankur Awadhiya, IFS Wikl Conservation

So these are the examples of ex situ conservation, zoo, aquaria, captive breeding

facilities, botanical gardens, bambuseta which are which are places where bamboos are



grown, arboreta where trees are grown together, seed banks cryo preservation facilities

tissue cultures sperm bank ova bank so on.

(Refer Slide Time: 14:47)

Population growth rates compared

Figare 1. Population growth rates of threatened mammabs in well-protected reserves and n
coordinated breeding programmes. 194

14 igamiond et al. Bodversity and Conservation . 505-607 (1998}

Now, the population growth rate tells us that in certain situations in situ is better, in

certain situations a ex situ is better, and in certain situations ex situ just does not work.

(Refer Slide Time: 14:59)

Costs compared

D Insty

Exsitu (adoption fees)

Annual per capita cost (1990 USS)

L Annual per capito costs of maintaining threatened mammuls in the wild and in captivity 195

and Comervation 4.595-607 (1998)

Next we looked at the cost. So, ex situ is in most cases much more costlier.
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Costs effectiveness compared
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But in certain organisms that are having a smaller body size, then your ex situ cost may
be the lesser than the in situ cost. So, this gives us a cost benefit analysis of what to

prefer in which situation.
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Medisde 7. Ex-tity conservation

Creation of ex-situ conservation stands

@ Sampling of source population
@ Site selection

© Deciding the plantation size
Q Establishment of plantation

© Management operations, including weeding, irrigation,
fertilisation, etc.

O Regeneration and collection of seeds
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lur Anadhiva, IFS ‘Wikdife Conservation

Now, we looked at creation of ex situ conservation stands, and the genetic implications.
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Genetic implications of ex-situ conservation |

@ Stochastic sampling of alleles: When samples are taken for a
seed bank, the sampling may select some alleles, while discard
some ather alleles in a stochastic manner. Thus, some
amount of natural variation will get lost in the sampling
process. This needs to be compensated by extensive sampling
from different geographical locations and meticulous collection
of natural variations in the form of alleles.

@ Erosion of genetic variation in the absence of natural selection.

Dr. Anbur Awadhiya, IF5  Wildike Conservation

So, genetic implications are stochastic sampling of allele. So, you are just keeping a
small subset of the population. So, a number of alleles might be lost, a number of
variations may be lost. Next there is erosion of genetic variation in the absence of natural

selection in your ex situ facility.

(Refer Slide Time: 15:38)
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Genetic implications of ex-situ conservation |l

@ Genetic correlations / pleiotropy: e.g. same gene may increase
cryopreservation stability but decrease number of seeds
produced. Then selection of plants producing seeds with
better cryopreservation stability will also result in selection of
plants with less number of seeds, which would be antagonistic
to the objectives of re-introduction

© Genotype-environment interactions: Those genatypes showing
favourable phenotypes in the ex-situ conservation environment
may not show favourable phenotypes when put back for
re-introduction.
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Next is genetic correlations and pleiotropy. So, when you are selecting for a certain
characteristic then some other characteristic may also get selected at the same time which

may or may not be useful for you, and forces the genotype environment interactions. So,



the organisms that are able to survive best in the ex situ conservation environment may
not be able to survive that will when they are reintroduced back in to the natural

environment.

(Refer Slide Time: 16:05)

Zoon and their management

Medisde 7. Ex-titu conservation

“Zoo" means an establishment, whether stationary or mobile,
where captive animals are kept for exhibition to the public and
includes a circus and rescue centres but does not include an
establishment of a licensed dealer in captive animals™.

“Widie Protection Act 1972

Dr. Ankur Awadhiva, IFS wikife Conservation

Next we looked at zoos and their management. So, the definition of zoo it is an
establishment, where is whether stationary, or mobile, where captive animals are kept for
exhibition to the public. And it also includes circus and rescue centers, but it does not
include an establishment of a licensed dealer in captive animals. So, this comes from our

Wild Life Protection Act 1972.
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Zoo management: Role of CZA

We looked at different kinds of zoos, central zoo authority maintenance an administrative

control, regulatory control.
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Zoo management: Role of CZA
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Zoo master plan
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And also a role of a facilitator of these different zoos comes up with guidelines.
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Conservation breeding
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And then these are master plan guidelines.
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It also facilitates conservation breeding.
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Case study: Mysore Zoo

It helps in the maintenance of studbook for various animals. And then we looked at the

case study of Mysore zoo to look at what goes on in a zoo.
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Case study: Mysore Zoo

So, there is a cozy environment provided for the animals, feeding, then timing of feeding

exotic animals if you are keeping them.
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Case study: Mysore Zoo




(Refer Slide Time: 16:53)

Case study: Mysore Zoo

(Refer Slide Time: 16:57)

Case study: Mysore Zoo

Then they have exotic requirements, that needs to be full filled.
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Case study: Mysore Zoo
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Landscape needs to be planned properly.
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Case study: Mysore Zoo

You need proper documentation; capacity, and infrastructure building including vetenary

facilities; research and enrich activities, eco friendly activities.
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Case study: Mysore Zoo
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Case study: Mysore Zoo
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Case study: Mysore Zoo

Then waste management what to do with the waste?
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Case study: Mysore Zoo

What to do with the dung? Then management of tourist.
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Case study: Mysore Zoo

Then building of images.

(Refer Slide Time: 17:20)

Case study: Mysore Zoo

Creating a very nice ecosystem, for the visitors to roam around.
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Case study: Mysore Zoo

Then puts of innovation, and then also display of plants. Butterflies, orchids, birds and so

on.
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Case study: Mysore Zoo
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Case study: Mysore Zoo

And we also had a look at the Bear rescue facility in Agra.
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Bear rescue facility, Agra

T hnhart Awadhiva, Agra 2018

Lion rescue facility, Bhopal.



(Refer Slide Time: 17:41)

Turtle rescue facility, Dwarka

Turtle rescue facility in which case the turtle eggs are brought and then raised in an
enclosure. So, that dogs are not able to feed on them. Then we also looked at the need to

prevent stereotype.
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Behaviour enrichment

T Ankur Awadhe, Johassesbuirg 218

So, there is stereotype behavior that is present if there is no environment enrichment or
behavioral enrichment in the zoos. So, the animals get bored and then they show

behaviors that are extreme repetitive. So, for instance they may just go on moving like



this and this or they may just pace around in their small enclosures. So, these are

examples of stereotypes and these needs to be prevented.

(Refer Slide Time: 18:13)

Botanical garden

“a garden dedicated to the collection, cultivation and display of a
wide range of plants labelled with their botanical names™

Next we had a look at the botanical gardens. So, botanical gardens are similar to our
normal gardens, but then in this case we have a lot of scientific information that is also

put in.
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Nishat Gardens of Srinagar, 1633 AD




So, we looked at hanging gardens of Babylon, Nishat gardens of Srinagar which are
examples of normal gardens. And then we had a look at Kirstenbosch botanical garden in

Cape Town as a case study. What will things are done in this kirstenbosch gardens?

So, we had different plants and then different kinds of experiences, different kinds of
learning’s that are provided to people. So, that they become more tune to the cause of

conservation. Next we will looked at seed banks and cryoperseveration.
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Regeneration of whole fertile plants from 30,000-y-old
fruit tissue buried in Siberian permafrost

So, we started with these two cases in which a plant was raised back after 30000 years,

when it was there in the Siberian permafrost.
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Germination, Genetics, and Growth
of an Ancient Date Seed

And another in which there was a seed that was germinated.

(Refer Slide Time: 19:11)

After a span of 2000 years when it was kept in a dry condition; so, keeping things in cool

conditions and keeping things in a dry condition both are things that are used to preserve.

So, we began with what is a seed? What is the structure of a seed? What is the
characteristic of a good seed? When do you collect seed? Which trees you collect seeds

from?
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Other aapacts: cryopraaraation, seed barks, e
Medide 7. Ex-titu consarvation

Requirements for proper seed collection

@ organisation of collecting teams

@ organisation of transport

@ organisation of equipment

Q organisation of records

@ organisation of permits

@ organisation of seed extraction from fruits
17
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Then how do you collect specifically for conversation? What are the requirements for
proper seed collection? What are the ways of collecting seeds? And then what are the

other operations that are done?

(Refer Slide Time: 19:28)

Oichar sapacts: cryoprasanaation, seed banks, ee
Mediade 7. Ex-tity conservation

Natural longevity of tree seeds

@ Microbiotic: seed life span not exceeding 3 years

@ Mesobiotic: seed life span from 3 to 15 years
© Macrobiotic: seed life span from 15 to over 100 years.
240

ur Awadhiya, IF5  Wildife Consarvation

Next we looked at longevity of various seeds. So, these are divided into 3 categories

micro biotic; so this is small life, mesobiotic middle life, macro biotic is large life.

So, microbiotic is less than 3 years, mesobiotic is 3 to 15 years. And macrobiotic is 15 to

100 years, or more than 1000 years. So, these are 3 longevity classifications.
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Qther aspacts: cryoprmaraation, sed banks, et
Modicle 7. Ex-tity conservation

Two main seed classes (Roberts 1973)

@ Orthodox: Seeds which can be dried down to a low maisture
content of around 5% and successfully stored at low or
sub-freezing temperatures for long periods. e.g. grass seeds

© Recalcitrant: Seeds which cannot survive drying below a
relatively high moisture content (often in the range 20750%)
and which cannot be successfully stored for long periods. e.g.
sal seeds

M e 1o Formt Secd Has
wr Anadhiva, IFS Wikdie Conservaton

And then there are two kinds of seeds that are defined they are orthodox seeds, and
recalcitrant seeds. Orthodox seeds are those seeds that do not have a very large amount

of oil in them, they are able to tolerate very low moisture content.

So, they can be dried to a moisture content of less than 5 percent, and then they can be
also stored at low, or sub freezing temperatures for very long periods. So, example

includes are grass seeds, or grain seeds, or bamboo seeds, and so on.

Now, in the case of recalcitrant seeds these are seeds that cannot survive drying below a
relatively high moisture content; often in the range of 20 to 50 percent and which cannot
be successfully stored for long periods. Specially because they have a high concentration

of oils in them example includes sal seeds.
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Orher aspacts: crpspresenaation. sesd banks, etc

Factors affecting longevity in storage

@ seed condition
© seed maturity
@ mechanical damage
© fungi and insects
0 initial wiabi“t}'
@ age of seeds
© storage conditions
0 atmosphere: level of oxygen should be low
@ moisture: should be low
© temperature: should be low
0 light: should be absent
242
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Now, these were the natural variations, but longevity also depends on the seed condition,
the age of seeds and the storage conditions. So, these are things that we play with when

we are creating a seed bank.

(Refer Slide Time: 21:00)

Other aspects: cryopeessrvation, sesd banks, atc.

Underlying principles of seed banking

Q identity of accessions should be clear: use of passpert data,
together with a herbarium voucher specimen for identification

© maintenance of viability and propagability

@ maintenance of genetic integrity

© maintenance of germplasm health: ensure seeds are free from
diseases and pests

@ physical security of collections, including safety from
earthquakes, floods, fires and global warming

© availability and use of germplasm
@ availability of information
243
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Dr. Ankur Avadhiya, IF5 Wikl Commenaition

Next we looked at various principles of seed banking ah. So, it should be everything
should be identifiable, maintenance of viability and propagability, genetic integrity,

germplasm health, physical security. So, this includes safety from a earthquakes, floods,



fires, global warming, terrorism and so on; then availability and use of germplasm for

others and availability of information.
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Svalbard Global Seed Vault, Norway
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So, we looked at Svalbard global seed vault in Norway that is a good example of one

such seed bank.
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Svalbard is a cryopreservation facility.

Similar low temperature principles are also used for animal cells
and tissues

e.g. sperms, ova, embryos, tissue samples, etc.

And then such cryopreservation, so cryo is low temperature preservation.



So, preservation at low temperature this can also be done for animal samples such as

sperm, ova, embryos, and tissues.

(Refer Slide Time: 21:42)

So, we looked at this example from Kruger national park in which we have these chest

freezers in which various samples are kept. And this can be used later on.

(Refer Slide Time: 21:49)

Now, in the last module we had a look at the management of changes. So, we looked at

four different things we looked at climate change, plastics, oil spills. And then we had a



Sariska of case study of what of how crisis manifest itself and then how this crisis is

overcome in the field situations.

(Refer Slide Time: 22:10)

Imgucns of climate change

Climate

“A broad composite of the average conditions of a region,

measured in terms of such things as temperature, amount of
rainfall or snowfall, snow and ice cover, and winds"?

*Ruddiman, W. F. (2001). Earth's Chimate: past and funure. Macmillan.

The classical period for taking averages is 30 years.

Dr. Ankur Awadhiya, IFS 'Wilklify Conarvation

So, in the case of climate change we looked at what is the climate? Then classical period
of taking average is just 30 years. So, we differentiate between climate and weather;
whether is at this particular time point or at any particular time point and climate is an

averaged out value over multiple years typically 30 years.
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Components of the climate system
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So, there are 5 components of climate land, ocean, ice cover, vegetation, and atmosphere.

These interact with each other to form the climatic system.
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The climate system

Climate system

(Refer Slide Time: 22:37)

Imguets of climate change
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What is climate change?

“Climate change refers to a statistically significant variation in

either the mean state of the climate or in its variability, persisting
for an extended period (typically decades or longer). Climate
change may be due to natural internal processes or external
forcings, or to persistent anthropogenic changes in the composition

of the atmosphere o in land use."

i sacde, & (2007). “Annex 1 IPCC Glosary™ Clamate Change 2007: The Physical Science Basin. Contribution
of Werking Geoup 1 to the Forth Aussm epert (o tal Panel on Chimate Change
Dr. Ankuir Awadhiya, IFS ‘Wilife Conmervaton

And then climate change is statistically significant variation in the mean state, or the

variability persisting for an extended period.



(Refer Slide Time: 22:45)

The working of the climate system

So, we next look it at the working of the climatic system. So, you have the climate
system. And then if you have any forcings or any inputs that are given to this system.

There would be some sort of output which we call as response.

(Refer Slide Time: 23:01)

Forcings

Forcings

Anthropogenic forcing

Now, this inputs and outputs are important to understand climate change. So, the inputs
or the forcings include changes in the plate tectonics, changes in the earth’s orbit,
changes in the suns strength, and the anthropogenic forcings. So, essentially these are all

four different things that can bring about a change in the climatic system.
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Responses

Responses

And when this change occurs what are the responses? So, there can be changes in all the
5 components of the climate. So, changes in atmosphere, ocean, vegetation, land surface

and in ice. So, all these 5 different things are the responses of climate change.

(Refer Slide Time: 23:32)

Responses

Then we looked at various impacts. So, things may become dry, things may become hot,
things may become cold things may become wet. In the case of floods you can have
more amount of forest fires, if they you can have more occurrence of diseases, new

disease and so on.
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Responses
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Then we looked at this example of how computer simulations can tell us about various

responses.
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Different kinds of responses that we can have in our animals as well, different kinds of
diseases, thermal extremes, weather disasters, food availability, allergens then more

infectious disease, exposure emerging infectious diseases. All these things can show up

in our conservation ah.
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Now, next we will looked at responses.
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Temperature

So, every animal has a tolerable range in which it can survive well. So, in when you
provided with the most optimum situations you have a greater density of animals. When
situations are not that optimum then there is a less density of animals, and then you go to

the extremes then you will not find any organisms living permanently in those areas.
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Responses

Number of deaths
due to extreme
weather

Then we looked at these studies of number of deaths due to extreme weather.

(Refer Slide Time: 24:38)

Responses

Another response is that in case temperatures increase. So, all the animals like these
insects that are living at the bottom of the mountains when it is warmer, will start moving
to the top which is cooler norm that will become warmer when they have a situation of

climate change.
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Also some insects may breed better because situations will be more hot, and more moist.
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Increased
vectorial

capacity of A.
aegypti and
A. albopictus

Then we looked at actual fields scenarios. There is an increased vectorial capacity of it is

mosquitoes because of climate change.
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The Tawny owl success story
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Then we had a look at how our organism in the forest would response? So, this is a
tawny oil owl success story, so this is an owl that is present in two variants in the grey
color and the brown color. Now, in case you have quite a lot of snow in the trees, so the
white or the grey colored owls they become camouflage. And so in the in the prey
enables like mice, or rats, or hares are not able to see these owls. So, they become better

at hunting.

Whereas, in the case of these brown colored owls the prey animals are able to see them
and so they run away. So, generally or say a few decades back we were observing that in
the forest we had quite a large number of grey colored owls, and very less number of

brown colored owls.



(Refer Slide Time: 25:56)

Responses

But then because of climate change now there is less amount of snow, and in those
scenarios the grey colored owl becomes more conspicuous, and the brown colored owl is

able to camouflage better.

So, now we are saying a change in the genetic frequencies or the allele frequencies. Now
in place of more number of grey colored owls, now we have less number of grey colored
owls, and the number of brown colored owls has gone up. So, these are the responses

that we will see even in the animal kingdom.
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Next response would be the increased level of extinctions that we will observe.

(Refer Slide Time: 26:30)

Imgacss of climate change

Mitigation & adaptation

“A human intervention to reduce the sources or enhance the sinks
of greenhouse gases."*

*Baece. A (X7 “Annex § IPCC Glousary”™ Clmate Change 2007, The Piysical Science B, Contribution
of Warking Groug 1 1 the Forth Assessmen Report of the intergovemmantal Panel on Climate Change

Adaptation

“Adjustment in natural or human systems in response to actual or
expected climatic stimuli or their effects, which moderates harm or
exploits beneficial opportunities.”?

SUNFCCC, (2004). Fooss: Adaptation.” Retraend 2017-08.08, 2017, from
hanpe/ Junieee.ine focus, adaptaton iters 6309, php.

Dr. Ankuir Asadhiya, IFS Wity Conmervataon

So, this is a paper from science now what can we do? We can do two things; one is
mitigation, the other is adaptation. Mitigation is a human intervention to reduce the

sources or enhance the sinks, so of greenhouse gases.

So, you want to reduce the amount of emission and any emission that is there in the
atmosphere you want to take it away that is mitigation. Adaptation in a natural or human
system is the response to actual or expected climatic stimuli, or their effects which
moderates harm, or exploits beneficial opportunities. So, in the case of adaptation you

are providing your system a capability to able to resist, or respond to climate change.
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Mitigation options

1. Reduce emissions: Laws, Green energy, REDD
(Reducing emissions from deforestation and forest
degradation)

. Create sinks: Artificial trees, carbon sequestration in
geological sites, Afforestation, REDD+ (conservation,
sustainable management of forests and
enhancement of forest carbon stocks)

So, both of these things can go on together; then we looked at mitigation options. So,
mitigation options are reduce emissions and create sinks. Reduce emissions through
green energy say use of led light bulbs red that is reducing emissions from deforestation

and forest degradation and so on.

Creation of things includes things like afforestation, grow more trees, REDD plus which
includes conversation, sustainable management of forest, and enhancement of forest

carbon stocks. Besides these a number other technological things can also be thought of.
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Kinds of adaptation

1. Anticipatory / Proactive vs. Reactive

2. Autonomous / Spontaneous vs. Planned

3. Private vs. Public




Now, there are 3 kinds of adaptation.

(Refer Slide Time: 27:40)
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Adaptive capacity

“The ability of a system to adjust to clmate change
(including climate variability and extremes) to moderate
potential damages, to take advantage of opportunities, or to
cope with the consequences.”

Then we also talked about adaptive capacity. The ability of a system to adjust to climate

change to moderate potential damages to take advantage of opportunities, or to cope with

the consequences is adaptive capacity.
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Elements of adaptation

Observe Assess
1. Climatic variables 1. Climate impacts
2. Non-climatic variables 2 Vulnerability

Act/ adjust

Deming cycle

C 3G

Then we looked at elements of adaptation. So, we have the Deming cycle, PDCA cycle

plan do check and act and then we add these two things observe and assess. So, they

become the elements of adaptation in the longer run.
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Adaptation options

1. Create resistance to change: reduce effects of fires,
insects, diseases: better protection, removal of invasives,
resistance breeding

. Promote resilience to change: surplus seed and sperm
banking, intensive management during establishment,
promotion of biodiversity-rich ecosystems

. Enable ecosystem to respond to change: assist natural
adaptations and transitions, assisted migration to newer
areas, increase redundancy, manage for asynchrony,
establish neo-native forests considering past spread,
promote connected landscapes

SRE——

Then adaptation options are create a resistance to change, create a resilience to change,
and create response to change. So, resistance to change is that if you expect that areas
will become warmer. So, you can create situations in which the number of forest fires

that would have gone up is more controlled.

So, in this case you forest will be able to resist the change. So, it reduce the effects of
fires, or reduce the incidences of fires through better protection for instance. Resilience
to change is that when impacts of climate change come in the systems productivity will

go down, but then after a while it should be able to come back, so that is resilience.

So, for this we also go for things like surplus seed and sperm banking. So, when we talk
about seed banking if there is climate change and if a forest is completely obliterated we
can use these seeds to reestablish that forest. So, that is a resilience to change and third is
response to change. So, you can assist natural adaptations and transitions. You can go for

assisted migration of species and so on, so that is the response to change.
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Maladaptation

“Any changes in natural or human systems that
inacvertently increase vulnerability to climatic stimuli; an
adaptation that does not succeed in reducing vulnerability
but increases it instead.”

Next we looked at maladaptation. So, maladaptation is an adaptation that is not working
properly or that is that has gone wrong. Any changes in natural or human systems that
inadvertently increase vulnerability to climatic stimuli; or an adaptation that does not
succeed in reducing vulnerability, but increases it instead is a maladaptation. Next we

looked at plastics in biodiversity.

(Refer Slide Time: 29:30)

Plastics and bodiarsty

Definition

“a synthetic material made from a wide range of organic polymers
such as polyethylene, PVC, nylon, etc., that can be moulded into
shape while soft, and then set into a rigid or slightly elastic form®."

S(yutont Ductionary of Exgiah

Dr. Ankur Awadhiya, IFS Widlife Commervation




What is a plastic? So, it is a synthetic material made from a wide range of organic
polymers. That can be molded into shape when soft and then set into a rigid or slightly

elastic form.

(Refer Slide Time: 29:40)

Some plastic items

So, we are surrounded by plastics they have a very long history.
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Plastic production: increasing @5% p.a.

Then plastic production has been increasing, but the amount of plastics that has been

recovered that is that has been recycled, or reused is very less.
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Pladtics and badatrety
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Where does all this plastic go?

@ Reused and recycled: a small fraction
© Burnt: releases dioxins and CO;
© Landfills: and we're running short of space!

© Environment: both terrestrial and (ultimately) marine

Dr. Ankur Avadhiva, IFS  Wikilify Consarvation

So, what are the options available for these plastics? Reuse and recycle is a very small
fraction, otherwise they can be burnt in which case they release green course gases and

also toxins such as dioxins.

Then you can put them in to landfills, but we are already running out of space. And then
the rest of the plastics will go into is the environment which should be terrestrial as well

as marine environment.

(Refer Slide Time: 30:13)

Plastics and biodwersty

hanges

Size classification of plastic debris

> 20 mm in size

Ghost nets are the main concern.

5 - 20 mm in size
Dominated by ‘nurdles”: resin granules that are intermediates in
plastic production.

Dr. Ankuf Awadhiya, IFS  Wikiife Consarvation




Next we looked at size classification of plastic debris. So, plastic debris that is greater
than 2 centimeters in size is macro debris. So, this is greater than 20, 20 millimeter or
greater than 2 centimeters meso debris is middle size. So, this is 5 to 20 millimeters, and

micro debris is less than 5 millimeters.
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Plaatics and Badeersty

Decomposition of plastic debris

Synthetic polymers with stabilisers, fillers, extenders and other
additives

e, O, microbes and worms

light absorption, photalytic reaction, formation of radicals, enzymatic degradation

(Oxidation and scission reactions causing discolouration, loss of
mechanical integrity, strength and impact properties

D, Ankur Anadhiya, IFS Widife Condarvation

Next we looked at decomposition of plastic debris fate of marine plastics.
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How does this impact wildlife?

@ Ingestion
258

iat of the Comentaa on Bological Diveity and the Scentific and Techmical Advsory Pane - GEF
e [ebrs on B ent Status and Potential Solutiom. Montreal, Technical

So, you have floating plastics, you have plastic that what ashore, and you have plastics

that come on the see beds.
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How does this impact wildlife?

Q Ingestion
258

B permariat of the Comentan on Blogical Diversty and the Sexentific and Techmical Advsory Panel - GEF
(3017, Imgacts of Marne Diebris on Biodnarsty. Current Status and Potestial Solutiom, Montreal, Techaical
Series Now 67, 81 pages.

Dr. Ankur Anadhiya, IFS Wikl Consenation

Now, does it impact wild life?

(Refer Slide Time: 30:45)

Ingestion
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You can have situations of ingestion in which animals confuse plastics for food.
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Ingestion

And then this plastic completely blocks up the elementary canal. And the animal dies

because it is not able to get any nutrition.
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How does this impact wildlife?

@ Ingestion
@ Entanglement, even smothering
261

By retariat of the Comvention on Biolagical Divenity and the Scintibe and Techical Advisory Panel - GEF
(3012). impucts of Marine Debris on Biodwrsty. Current Status and Potential Sclutiom. Montreal, Techaical
Sevies M. 67, B1 pages.

Dr. Ankur Awadhiya, IFS Wikdlify Commervation

Next is entanglement or smothering of animals.
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Entanglement

262 a
MI5ource: Jord Chias | National Geogrighee

So, this is a turtle that has got entangled in a net.

(Refer Slide Time: 31:04)

Entanglement

Moouree: De Woll § [2008) Zevhond Mes Zwerfviel s saliodewc ol

Here you have a seal that is whose body is being cut because of this plastic.
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How does this impact wildlife?

@ Ingestion

@ Entanglement, even smothering

© Persistent, bio-accumulative, toxic substances
264

g retariat of the Comention on Biclogical Diversity and the Scsentific s Techmeal Advisory Panel - GEF
M013). Impacts of Marine Debeis on Biodianity. Current Status and Posestial Solutiom, Montreal, Techaica
Saries Mo 87, B pages.

Dr. Ankur Anadhiya, IFS  Wikiify Commenaition

Then you can have persistent, bio accumulative, toxic substances like bisphenol A, and

brominated flame retardants.
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Bisphenol-A: Endocrine disruptor
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How does this impact wildlife?

@ Ingestion
@ Entanglement, even smothering
@ Persistent, bio-accumulative, toxic substances

Q Accumulation and concentration of hydrophobic toxins

wentien on Bualogical Diveruty and the Scantific i 3 Advaory Paned - GEF
Dhetwis con Blodrarsity: Cusrent Status and Potenti n, Montraal, Techaeesl

Dir. Ankur Anadhiva, IFS Wildity Consanation

Then you can have accumulation and concentration of hydrophobic toxins, because

plastics provide a hydrophobic substance.

(Refer Slide Time: 31:20)

Accumulation and concentration of hydrophobic toxins

So, different hydrophobic substances would come together. And so the concentration of
various toxins will increase on the surface of plastic and when an animal eats it then it

will get a very high dose of the toxins.



(Refer Slide Time: 31:35)

Pastics and badivarsty

Msnagement of changes

How does this impact wildlife?

@ Ingestion
@ Entanglement, even smothering
@ Persistent, bic-accumulative, toxic substances
Q@ Accumulation of hydrophobic toxins
@ Potential to alter habitats and behaviours
267

B S erptariat of the Comention on Biological Diversity and the Sesentific aad Techmeal Advsory Panel - GEF
(2012). Impucts of Marine Detws on Biodiarsty. Current Status and Potestial Solutiom, Montreal, Techaical
Saries M. 87, 61 pages.

Dr. Ankur Anadhiva, FS  Wikiify Conssnation

Next it has a potential to alter habitats and behaviors. So, here we looked at different

examples.
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Rhinoceros dung

T8 pnkut Awadhiya, Masas 2018

And even in the case of our protected areas even in the case of Manas Tiger Reserve we

are seeing plastic in the rhinoceros dung. Then need also alters the dispersion of

organisms.
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Rafting of animals on marine debris

Reported incidence of rafting
@h maring debris
by diferent taxenomic groups

So, these days a number organisms are able to move because of these plastics and not

because of the natural amount of dispersal. Dispersal agents that were available before.

(Refer Slide Time: 32:04)

How can we help?

© Reduce, reuse, recycle

Dr. Ankir Awadhiva, IFS Wikdlife Comarvation

And some of these could even be invasive species. So, what can we do? We do to help

reduce, reuse, recycle, life style changes or an alternative material such as bioplastics.
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Plaats and Badearety

How can we help?

@ Reduce, reuse, recycle
@ Lifestyle changes: e.g. glasses in place of straws
© Alternative materials: Bioplastics

Dr. Ankur Avadhiya, IF5  Wikilfy Conmanaition
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Bioplastic material

Spudien in Agarose based boplavtc matenal (Fh0 thesa) by Ankur Awadhivs (X014

So, here we looked at this bioplastic which has all the properties of or most of the
properties of polyethylene. So, this is transparent, this is flexible.
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Bioplastic material strength

Strength of common plastics

276

TSy in Agarose- ased bioplast: maten

And then it is a strength is also much greater than that of your lower density
polyethylene. And with certain other ingredients should can also increase to more than
the high density polyethylene. So, such kinds of plastics which are completely

biodegradable which can be eaten by animals need to be promoted.
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Ol spills

Definition

“An oil spill is the release of a liquid petroleum hydrocarbon into
the environment.”

D Ankur Anadhiya, IFS Wikiife Comerviton

Next we had a look at oil spill. So, what is oil spill? It is a release of liquid petroleum

hydrocarbon in to the environment, it can be terrestrial or marine.
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Ol spills

Location of ail spills

e.g. Kuwaiti oil lakes formed during Iraq's invasion of Kuwait
(1990 - 91)

e.g. Deepwater Horizon (2010)

Dr. Ankur Avadhiva, IFS  Wikilify Consarvation

So, we looked at these Kuwaiti oil lakes that were created and this is a marine example.
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Kinds of oil spills

Natural

e.g. Qil seeps in Gulf of Mexico

e.g. Deepwater Horizon incident

Intentional

e.g. Gulf war oil spill

Dr. Ankur Awadhiya, IFS Wiklify Conmervation

This can be natural accidental, or intentional.
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Ol spils

Definition

“A hydrocarbon is an organic compound consisting entirely of
hydrogen and carbon.”
These form a major chunk of petroleum oil

Dr. Ankur Anadhiva, IFS  Wikilife Consarvition

So, this is a natural oil lake. And then next we looked at what is a hydrocarbon? It is an
organic compound consisting entirely of hydrogen and carbon. So, there are various

hydrocarbons.
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Classification of hydrocarbons

Group 1 to 5 oils

Based on specific gravity
@ Group 1: very low (< 0.8) specific gravity (e.g. kerosene)
@ Group 5: very high (> 1.0) specific gravity (e.g. bitumen)
Useful when discussing the fate and persistence of oil spills.

D Ankur Asadhiya, IFS Wikiife Comerviton

Next we defined or we classify hydrocarbons based on their specific gravity. So, you
have group 1 hydrocarbons that are very low specific gravity. Group 5 hydrocarbons that
have a very high specific gravity and others come in between why is this important?

Because those with less specific gravity are going to float on water, those with higher



specific gravity are going to sink down. Also those with less specific gravity will be

more volatile, those with higher specific gravity will be less volatile.
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0l pils

Classification of hydrocarbons

Petrogenic hydrocarbons
Derived directly from mineral oils.

Pyrogenic hydrocarbons

Derived from incomplete burning of mineral oils.

Biogenic hydrocarbons

Derived from biological processes acting on mineral oils.

Dr. Ankur Awadhiya, IFS Wil Consanation

Next we looked at three different classifications based on the origin. So, you can have
petrogenic which are directly derived from mineral oils. Then if these mineral oils are
burnt then because of incomplete burning we will have pyrogenic pyro is heat. So, this is
a heat formation this is rock formation and third is biogenic that is biological formation

which is derived from biological processes acting on the mineral oils.
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Next we looked at the fate of oil. So, if there is oil then it will spread that this may
evaporate, there will be some photo oxidation there some will be emulsification some
parts will dissolve, some parts we will dispose. And some parts will sediment down and
then these will quote and these will be ingested by certain organisms. In certain cases
there will be a bio accumulation in certain cases there will be a bio degradation of these

oil components.
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Impact of oil spills

O Physical smothering: reduced ability to move, feed, etc., loss
of thermoregulation

@ Inhalation of volatile hydrocarbons: toxicity

© Absorption through skin and mucosa: toxicity

Dissolved products

© Absorption through skin and food: toxicity

Dr. Akuir Awadhiya, IF5 Wikt Commervaten

Next we looked at different impacts. So, impacts upon coating impacts of dissolve

products.
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Factors influencing the impact

Seasonality

e.g. breeding season, presence of eggs or juveniles

Ecological functions of key species

e.g. impact on keystone species like mangroves

Dr. Ankur Avadhiva, IFS  Wikilify Consarvation

And then factors influencing the impact the seasonality. So, if there is an organism in it is
breeding season it is it will have a greater impact, then the ecological function. If there is

a key stone species; then the impact on the ecosystem will be much greater.
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Factors influencing the impact

Lifestyle factors

e.g. animals with long lifespan and k-sefected reproductive strategy
are more impacted

Health and condition

e.g. stressed animals such as diseased or migrating animals are
more impacted

Dr. Ankur Avadhiva, IFS  Wilkiify Comsarvation

Life style factors animals with long life span and k selected reproductive strategy. So in
this strategy there the animals go for less number of offspring’s, and give much more

attention. So, if those offspring’s die then there is a very little chance that this a species



will be able to cope with this situation, and then health and other prevailing conditions in

the animals.
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Some terms associated with impacts

Vulnerability

“Vulnerability describes the likelihood that a resource will be
exposed to oil.”

“Sensitivity assumes that the resource is exposed to the oil, and
describes the relative effect of that exposure. Thus, a deep water
coral may be sensitive but not vulnerable to a surface oil spill,
while a rocky shore seaweed may be vulnerable but not sensitive.”

Dr. Ankur Awadhiya, IFS  Wikiile Consenvation

Next we had look at vulnerability and sensitivity. So, vulnerability is the likelihood that
your resource or your animals will be exposed to oil. And sensitivity assumes that your
resource or the animals are already exposed to oil and then it ask what is the relative
effect of that exposure. So, there could be some species that will be highly sensitive and

there could be some species that are more resistance to the impacts of oil.
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Ol spills

Module §: Management of changes

Some terms associated with impacts

“The potential or capacity of a material to have adverse effects on
living organisms.”

Acute toxicity

“Acute toxicity involves harmful effects in an organism through a
single or short-term exposure.”

Dr. Ankur Awadhiva, IFS Wikdife Conservaton




Next we looked at toxicity; toxicity is divided into two parts acute and chronic toxicity
acute toxicity occurs in a very short period of time. So, if there is an animal that is given

say cyanide and this animal dies so, this would be a case of acute toxicity.

(Refer Slide Time: 35:49)
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Module §: Management of changes

Some terms associated with impacts

“Chronic toxicity is the ability of a substance or mixture of
substances to have harmful effects over an extended period, usually
upon repeated or continuous exposure, sometimes |asting for the
entire life of the exposed organism.”

Exposure

“The combination of duration of exposure to the chemical and
concentration of the chemical.”

Dr. Ankur Awadhiva, IF5 Wikdife Congervatan

Chronic toxicity is something that occurs in a very long time spam. So, if there is a
person who is living in a house that has lead paint. So, this person is exposed to lead for

a very long period of time and will show impacts of chronic toxicity.
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Some terms associated with impacts

Lethal effect

“A lethal effect results in the death of an organism.”

“A sublethal effect results in a reduction of biological function or
health, e.g. its growth, ability to reproduce, or the condition of its
skin.”

Dr. Aniur Awadhiva, IFS ‘Wildlife Conservaion




Next we looked at exposure root magnitude lethal and sub lethal effect. So, lethal effect
is when an organism dies sub lethal effect is when an organism has a reduced biological

function, or health.
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il ity

Madule & Mansgement of changes

Some terms associated with impacts

“Bioavailability is the extent to which a chemical is available for
uptake into an organism and, with respect to oil spills, is usually
closely related to both the display of texicity and the rate of
biodegradation.”

Bicaccumulation

“Bicaccumulation occurs when an organism absorbs a toxic
substance into its tissues at a rate greater than that at which the
substance is lost.”

Dr. Ankur Awadhiva, IF5 Wikdife Consarvaton

Next we looked at bioavailability, bioaccumulation.

(Refer Slide Time: 36:16)

il il

& Manageme changm

Impacts on different animals

Q Sensitive to exposure

© Acute, chronic and sublethal effects.

© Recover quickly due to short generation times.

s Awadhiva, IF5 Wikdife Conderiataon

And impacts of on different animals like planktons, seabird life, fish, marine mammals,

marine reptile’s birds, shoreline and coastal habitats.



(Refer Slide Time: 36:25)

il il

Module §: Management of changes

Definitions

Clean, in the context of an oil spill, may be defined as the return
to a level of petroleum hydrocarbons that has no detectable impact
on the function of an ecosystem”

Recovery of an ecosystem is characterised by the re-establishment
of a biclogical community in which the plants and animals
characteristic of that community are present and functioning
normally”.

“Kingston, PF, 2002. Long-term emvironmental impact of o spils. Spill Srience & Technology Bulletin, 7(1-2).
535l

Dr. Anbur Awadhiva, IF5  Wildile Consenation

When there is an oil spill we go for cleaning operations, and our aim is to recover the

ecosystem back to it is full productivity.

(Refer Slide Time: 36:35)
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Clean-up operations

Use booms to contain the spill, and skimmer to collect the oil from
the surface.

Burn the freshly ignited oil in situ.

Disperse
Use chemical dispersants to break oil into droplets, facilitating
natural biodegradation.

Dr. Ankur Awadhiva, IFS Wity Conservation

So, these cleaning operations could include clean and contain and scoop operations in
which the oil is contained. And then it is taken away or you can burn this oil in on the

site, or you can use dispersants to disperse the oil.
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Action of dispersants

Micelle structure

“
Hydrephobic tail . il droplet

So, these dispersants are very similar to detergents they have a hydrophilic head, and
hydrophobic tail. So, the tail attaches to the oil globule the head is able to move around
in the water. And so this is able to break the oil into smaller pieces and then disperse the
oil away. But then this could also have another unintended consequences on the habitat,

or in certain situations if the impact is very less we can just nature act.
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Clean-up operations

Let nature act

When there is little possibility of the oil impacting the ecosystem,

it can be left as such for nature to take care of it.

Use biological agents and fertilisers

The natural action can be speeded up by the addition of
micro-organisms, or by the action of nitrogen and phosphorus that
promote their growth.

wr Asadhiya, IS Willife Conservation

So, we will not do anything or we can just add some fertilizers. So, that the number of

naturally acting microorganisms increase and so, the action of nature is expedited.
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Strategies

@ Avoid setting up ol rigs in especially vulnerable spots.
@ Prevent spills with better technologies.

@ Develop models to anticipate spread.

© Rapid response teams and technologies

© Studies of long-term impacts and mitigation options.

Dr. Anbur Awadhiva, IFS ‘Wikdife Conseraton

Other strategies are to avoid setting up oil rigs in vulnerable spots, use better
technologiesm, develop better models to anticipate spread, rapid response teams and
technologies with lots of trails and lots of simulated scenarios and studies of long term

impacts and other mitigation options that can be developed.

Now, last we looked at crisis and learning’s. Thus, the Sariska case study; so, Sariska is a

Tiger Reserve that is located in the state of Rajasthan, it has an undulating topography.
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Sariska: Map




There are forested areas, there are non forested areas. So, tree areas with density, tree
canopy in areas with less dense tree canopy. And if you look at now most of the other

surrounding areas have very little amount of recover.

Now, in this area with undulating topography you have a very heavy footfall of tourist
and very good amount of animal diversity, plant diversity, and a number of other tourist

attractions.
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Sariska: Tiger estimates

~ Department estimates Direct sightings

1999 2001 2003 2008 2014
Year

So, in this case we saw that we had very different estimates of the number of tigers by
the department, and as figured out from the direct sightings. So, departmental methods
earlier used the pugmark method which was not that accurate. And these are the direct

sightings that were reported by the tourist.

Now, if you are not using a very good method for quantification then it is possible that
even when your tiger numbers are going down, or have gone down you will not be able

to detect that and this is what happened.
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Sariska: Crisis curve

1. Crisis in gestation: 2 Pre-tremor warming:
1888: Tiger skin seizure from Sansar 2004 May: Official tiger number reduced;
Chand FD requests PCCF and Project Tiger for
1993: Delhi seizure of 6 tiger skins, among  guidance
others 2004 Sept: Wil students and researchers
Tiger numbers continue to remain inflated  fail to find tiger presence
in official figures 2004 Dec-Jan: Media reports about
200 Skin seizure from Sansar Chand poached tigers

™,

3. Crisis escalation: point of no return:
2005 Mar: CBI asked to investigaie
_5 . 2005 Apr: PMO creates task force to
o investigate

4, Plateau:
7 Investigations begin

Crisis Intensity

So, and so in this case we have the crisis curve we had a long gestation period in which
we were getting Tiger skin seizures from a number of places that could be lend to a
poacher known as Sansar Chand. But then we could not do anything because there was

no way of correlating these tiger skins directly with the areas that is Sariska.

Then pre tremor warning came in 2014. Then official number of tigers had to be brought
down and then there were researchers and students who did not find any tigers, and then
by 2004 December the media started reporting about post tigers. Next there was a crisis
escalation at this point when the prime minster office set up a task force and the CBI was

also asked to investigate. Then there were was this period of investigations.
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Sariska: Crisis curve

5. Secondary tremors and further 6. Plateau:

escalation Reports of Wl, Task force and CBI

WiI, Task force and CBI confirm that there  submitted; contain recommendations for
are o tigers in Sariska prévention of another crisis,

7. Resolution:
Resolutions implemeénted
Tigers translocated to Sariska

8. Damage to reputation:
Sariska becomes a texthook example of
how not ko manage a tiger resenve

Crisis Intensity

Now, after the investigations there were secondary tremors and further escalation. When
WII task force and CBI all confirmed that there are no tigers left in Sariska. Then we
came to this plateau region in which the reports were finally, submitted and they
contained the recommendations that needs that needed to be used and then we have this

resolution phase.

So, in the resolution phase all the recommendations were implemented and you we had
tigers that were translocated to this area from other tiger reserves to recreate this
populations. So, these tigers were reintroduced to this area, but even after all these there

was a damage to reputation.

Because this became a text book example of how things should not be done? Later on
this reputation damage was brought down because of all these translocations are with
better protection strategies, we had a good text book example of how to overcome the

crisis.
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Crisis and leamings: The Sarisks came-study

Maodule 8: Mansgement of changes

Sariska: Learnings |

@ Need for protection: Poachers can strike anywhere, so
protection is needed at all times

@ Mere filling of positions is not enough: Sariska had only four
vacancies but the aged staff could not do effective patrolling

© Rationalisation of funding: Sariska had one of the largest
funding in the country, but its effectiveness in protecting
tigers was low. Need for performance auditing.

© Need to revamp methodologies: The pugmark method had
been shown to be unreliable by the scientific community, but
was still being used by Project Tiger. Hence a need for
constant upgradation of techniques

Dr. Anbur Awadhiva, IF5  Wildike Consenvation

So, we look at turning points and the learning’s. There is a huge need for protection of
the areas. Poachers can strike anywhere and at all times then mere filling of positions is
not enough you need more active staff, you need more trained stuff, there is a need for
rationalization of funding. And there was a need for remapping of a methodologies. So,
pugmark method has now been replaced completely by the camera trapping method. And

then need for keeping channels of communication open.
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Crivs and legrmiegy: The Saritka case-study

Moduls §: Munsgemint of chisges

Sariska: Learnings Il

© Need for keeping channels of communication open: The letter
from the director to CWLW and from CWLW to Project Tiger
were |argely ignored, when they shouldn't have been.

@ Need to re-analyse status quo: The poaching of tigers had not
been recognised since ages since the park officials were
determined to maintain the status quo figure of 25-26 tigers.
This was only re-analysed when the figures showed a sudden
drop, when the analysis could have been made much earlier

@ Need for honest reporting of figures

O Need to invalve tourists, etc. in monitoring: Non-sighting of
tigers by tourists should itself had rung an alarm bell.

D Ankur Awadhiva, IFS  Wildiike Conservation




So, in this case the project tiger was replaced by the national tiger conservation authority.
And so that is now providing much better channels of communication. Then need to
reanalyze status quo need for honest reporting of numbers need to involve tourist. So,
essentially conservation is not something that only the forest department is doing, or
should be doing. Conservation is something that needs to be done by the society at large.
So, you can you can and you should ask for information from the tourist, from the
students, from the researchers, everyone. So, everyone should be able to give us these

suggestions.
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Crinis and lsamings: The Sariska case-study

Maduie & Mansgemnt of changes

Sariska: Learnings IlI

Q@ Need for " research” to be directed to field-level problems, not
just towards scientific papers: The scientific community could
have been much more forthright in pointing out the problems
than they did
Need for rapid settlement of rights: The rights of the locals
had not been settled, due to which they continued to stay in
the reserve area. And the imposition of da's and don'ts meant
that they had a heavy antagonism against tigers, so much so
that they even connived with the poachers. Settlement of
rights and relocation of people should be dane on a pririty
basis.

Die. Anbur Anadhiva, IFS Wikdite Comdervaton

Then there is a need of research to be directed to field level problems. Need for rapid

settlement of rights.
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Crisis and laarnings: The Sarisks case-stusy

Management of chasge

Sariska: Learnings IV

@ Need for intelligence: The intelligence agencies, especially the
forest, police and DIC should be revamped. They were unable
to detect the presence of poachers in their areas.

@ Need for rationalisation of policies: The absence of immunity
provisions meant that the forest staff was unable to use their
weapons. These policies need to be rationalised soon

@ Need for control over habitat degrading activities: The heavy
presence of mining and grazing pressure degraded the habitat
to such an extent that tigers did not breed properly. This was
also responsible for their decimation since their removal
through poaching could not be matched by increase in
numbers through births

ur Awadhi, IFS Wiktiite Conservatan

More intelligence, more rationalization of policies, then provisioning of immunity to the
forest guards, need of control over habitat degrading activities and need to improve the

habitat productivity and corridor connectivity.
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Crisis and leamings: The Saraks cass-study

Module §: Management of changes

Sariska: Learnings V

@ Need to improve habitat productivity and corridor connectivity.

Dr. Ankur Awadhiva, IF5 Wikdife Congervaton

So, a number of these recommendations have now been put in place not only for Sariska,

but all over the country, so that is all for today.

Thank you for your attention good luck for the examinations, do well be in touch [FL].



