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Module 3. Menitoring L manapng habtan What s 2 habitat?

Definition

Habitat is defined as the “subset of physical and biotic

environmental factors that permit an animal (or plant) to survive
and reproduce’.”

Habitat is a species-specific concept associated with a geographic
location.

ack, WM, snd Brenasn, LA 1993 The abstat eoncept i ormithology: theory and applcatons. Pp. 187%1
i Current Ormathology, Vol. 11 DM Power, ed. Plenam Press. New York

Dr. Askur Awachip, IF5 Wildlife Consarvation

[FL] Let us now move into our second revision lecture. So, in the 3rd module, we started
by looking at monitoring and managing habitats. What is the habitat? So, habitat is the
subset of physical and biotic environmental factors that permit an animal or a plant to
survive and reproduce. It is species-specific and associated with the geographical

location.
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Physical factors of habitat

9 Soll
@ Moisture
© Temperature

Q Light intensity, etc

So, we looked at different physical factors of habitats soil, moisture, temperature, light

intensity and so on.
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Biotic factors of habitat

@ Vegetation
@ Availability of food

© Presence or absence of predators, etc.

Dr. Askur Avackiys, IF5  Wikdlily Conssrvation

And also biotic factors or the living factors, which is vegetation, availability of food,
presence or absence of predators and so on. Then we had a looked at a number of Indian

habitats, alpine meadows, forest, then desert eco-systems, wet lands and so on.
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Why are things where they are?

Conditions that attract organisms to an area
e.g. food availability, amiable climate

Push factors

Conditions that drive organisms from an area
eg food scarcity, inhospitable climate

Dr. Askur Avachip, IF5 Vildite Consarvation

And then we had a look at the pull and push factors. So, pull factors are those factors that
attract organisms into an area. So, if something is good in our habitat, then animals will
be attracted, so that is the pull factor. If something on the other hand is not good, so

animals will be pushed to some other habitat. So, this will be called as a push factor.

(Refer Slide Time: 01:24)
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Liebig's law of the minimum

The rate of any biological process is limited by that factor in least
amount relative to requirement, so there is a single limiting factor

Next we had a look at why things are where they are. So, we had disposal and
anthropogenic factors, we had transplantation experiments, how do we interpret these.

Then we had two important laws. One is the Liebig’s law of the minimum, which says



that the rate of any biological process is limited by that factor in least amount relative to
the environments, so that there is a single limiting factor. So, here we also had a look at if
we have different nutrients, that nutrients that is available in the least quantity as

compared to the requirement would be regulating the rate of growth of the animal.
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Shelford's law of tolerance

The geographical distribution of a species will be controlled by that
environmental factor for which the organism has the narrowest
range of tolerance

Next we had Sheldford’s law of tolerance. The geographical distribution of a species will
be controlled by that environmental factor for which the organism has a narrowest range
of tolerance. So, for instance if tolerance is less for temperature and more for humidity,

so temperature becomes the rule.



(Refer Slide Time: 02:10)

What is 3 habitat?

Migration: movement from one habitat to another

Regular, seasonal movement of animals, often along fixed routes.

© Better resources (e.g. food, breeding sites)
@ Shift from harsh to amiable climate

Dr. Askur Awadhip, IF5 Wildlife Conservation

Next we had changes in ranges because of global warming. Then we had a look at
migration. So, migration is movement regular, seasonal movements of animals, often
along fixed routes. For better resources and for shifting from harsh to an a more amiable

climate.
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The three modes of dispersal

Gradual movement over several generations, often across
hospitable terrain

e.g. movement of lions across the Gir landscape

Jump dispersal

Quick movement over large distances, often across unsuitable
terrain
e.g. dispersal of zebra mussel through ballast water

Dr. Askur Awachipa, IF5 Wildlite Conservation

So, we then had a look at different modes of dispersal. So, one is diffusion, so diffusion
is gradual movement over several generation, often across hospitable terrain. So,

essential in this case, you have a large area that your animal can move through all that



area is something, where the animal can even live. But, then it is gradually moving

across that terrain, like the movement of lions across the Gir landscape.

Jump disposal is when your animal is jumping from one point to another point, so
everything in between is in hospitable. So, here a good example is movement of animals

through ballast water.
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The three modes of dispersal

Secular dispersal

Diffusion in evolutionary time; migrants are divergent from original
population
e.g. dispersal of humans out of Africa

Dr, Askur Awadhi, IFS Wildlife Conservation

Next we have secular dispersal. So, secular dispersal is diffusion is in an evolutionary
time. So, this diffusion occurs in over such a long period that the animals change over the

period of dispersal. So, like you have dispersal of humans out of Africa.
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Allelopathy: displacing other individuals

Fig. 1. Photograph of s culase-plate showing the dmsbion. of muphylococnl cok
s 1 e neghicarhood of 1 sl colomy

‘Mobel lectie: Aleandes Flamng

Dr. Askur Amadbi, IF5 Wildiihy Consereation

Next we talked about Allelopathy. So, allelopathy is the situation in which one organism

gives out something say a chemical that that towards the growth of any other organism.
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What & 3 habitat?

T okt Awaitbiya. Harda Forest Division 2016

dhops, IS Wikdife Conservation

Now, good examples in a forest situations are artic forest or eucalyptus forest, in which
we do not find any trees or plants growing below this. So, these are examples of

allelopathy.
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Definitions

Habitat degradation

Habitat degradation is the process by which habitat quality for 3
given species is diminished.

Dr. Askur Awadbip, IF5 Wildlife Consarvation

Next we had a look at habitat degradation, loss, fragmentation, and displacement. So,

degradation is where the habitat quality is goes down.
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Some causal agents for habitat degradation

9 Contamination

@ air pollution

@ water pollution

@ eutrophication

Q pesticides and accumulative taxins

ur huackips, (F5 Wikdlle Consenvation

So, degradation can be through contamination or it can be through trash. So, we looked

at these trashes, plastics, it could be through soil erosion or fire regimes.
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Some causal agents for habitat degradation

Q@ Water over-exploitation

@ Deforestation

Dr. Askur Awadhipa, IF5 Viildiite Conservation

You can have water over-exploitation. So, not enough water remains, you can have

deforestation.
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Module 3 Monitaring L managag habtats
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Some causal agents for habitat degradation

@ Water over-exploitation
Q Deforestation
@ Desertification

© over-grazing
@ cultivation practices

@ Draining, dredging, damming, etc.

@ OQver-exploitation of biota

@ Introduction of exotic species

Dr. Askur Aoachis, IF5 Wikilfe Cansenvation

Then you can have desertification. So, areas are converting in to deserts. Then you can
have draining, dredging, and damming, over-exploitation of biota, introduction of exotic

species; so, all of these cause habitat degradation.
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Definitions

Habitat degradation

Habitat degradation is the process by which habitat quality for a
given species is diminished.

Habitat loss occurs when the quality of the habitat is so low that
the habitat is no longer usable by a given species.

Dr. Askur Awadhipa, IF5 Wildiite Consarvation

Now, when degradation goes to such an extent that the habitat is no longer usable then

we talk about habitat loss.
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Definitions

Habitat fragmentation

Fragmentation occurs when a natural landscape is broken up into
small parcels of natural ecosystems, isolated from one another in 2
matrix of lands dominated by human activities.

It involves both loss and isolation of ecosystems.

v Askur Anachipa, IFS  Wiklily Conservation

Next was fragmentation. So, fragmentation occurs when a natural landscape is broken up
into smaller parcels of natural ecosystem, such a isolated from each other in a matrix of

lands nominated by human activities. So, larger fragments are better.
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Habitat degradation, ko, frigmentation. & daplacemant

Some causal agents for habitat fragmentation

Q Roads, railways, dams and other structures
@ mortality
@ physical barrier
@ psychological barrier
0 access to anthropogenic influence
@ access to invasives and exotics

@ Diversion of land for agriculture

Wildiihe Conservation

And these are the agents of habitat fragmentation. Linear infrastructure, roads, railways,

then we have dams, diversion of lands for agriculture.
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Attrition

And then we had a look at how fragmentation occurs. So, you have this original forest
followed by dissection because of a road, then followed by perforation of some small
human habitations, then followed by fragmentation, because these habitations are now

growing expanding, and then coming into contact with each other. And then that is



followed by attrition in which it, they grow to such an extent that only small patches of

forest remain. Then we had a look at Amazon deforestation.
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Fabitat degradation, lom, fragmentation, & daglacemant

Definitions

Habitat fragmentation

Fragmentation occurs when a natural landscape is broken up into
small parcels of natural ecosystems, isolated from one another in 3
matrix of lands dominated by human activities

It involves both loss and isolation of ecosystems.

Habitat displacement

Shifting of wildlife to non-prime / sub-prime habitats e.g. hills or
racky patches.

ur Awachis, IF5 Wikdife Conservation

Next we talked about habitat displacements. So, displacement is shifting of wild life to
non-prime or sub-prime habitats like hills or rocky patches. So, because all of your
grasslands are now occupied, because of agriculture or pastures so, the animals have
nowhere else to move. So, they move to non-prime location such as hills and rocky

patches, and that is habitat displacement.
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Habitats need to be protected

The Convention on Biological Diversity set a goal of protecting at
least 10% of each ecoregion by the year 2010.

Dr. Askur Awachip, IF5 Wildlife Consarvation




Next we talked about habitat selection and design. So, 10 percent of every eco-region

needs to be protected at least.

(Refer Slide Time: 05:41)

Feserve selaction and desige

Traditional ways of creating reserves

@ Beautiful areas: lush green mountains, lakes, beaches. e.g.
Dachigam National Park, Srinagar

@ High species diversity, e.g. Silent Valley National Park, Kerala
@ Harbouring unique animals, e.g. Gir National Park, Sasan,
Gujarat

But aren't these too haphazard and based on whims and fancies of
the reserve creator?

[T T Ay —

So, earlier we our reserve selection was more haphazard.

(Refer Slide Time: 05:45)
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Fsarve selection snd deign

Scientific ways of creating reserves

@ High species richness

@ High species endemism

@ High number of species under threat

Dr. Askur Auachipa, IF5 Wildlifs Consarvation

But, these ways we are focusing more on high species richness, endemism, and the level

of threat.
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Module 3 Menitering L mansgng hattars

Fsarve selection snd deign

Scientific ways of creating reserves

@ High species richness
@ High species endemism

@ High number of species under threat

Dr. Askur Auachipa, IF5 Wildlifs Consarvation

So, we can have these maps, and then we can also go with the definition of biodiversity
hotspots. So, these are areas with high richness, high endemism, and high level of threat.

So, these are the areas that require preferential protection.

(Refer Slide Time: 06:04)

Moduls 3 Menitering L mansgey hatetars

Threat triage

The level of threat can be:

@ very high: maybe a lost cause, already!

© medium: that's where most of the focus is!

© very low: may be left for now

Dr. Askur Awadhip, IF5 Wikdite Conservation

So, then we had a look at threat triage. So, this case we say that the level of threat if it is
very high, so by the time we are able to create our reserve, this area would be overtaken,

so it will be a lost cause.



If the level of threat is very low, then it is not an emergency situation, we can leave it for
right now. And we can focus most of our attention on the medium level of threats,
because these are the areas where we can have the maximum bank for the buck or the
maximum amount of benefit for per amount of cost, in terms of time or money that is

being put in.

(Refer Slide Time: 06:42)

Height map of Khangchendzonga National Park, Sikkim

Next we looked at this approach of gap analysis in which those areas that are now

missing out from our traditional reserve areas are now preferentially given a selection.
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Reasons

Q Bigger sizes — More habitats = Higher species diversity

@ More secure and easier to manage (per unit area) as:
@ Larger populations are less susceptible to extinction.
@ Smaller perimeter / area = less cost of protection
© Less vulnerable to catastrophes since smaller catastrophes will
not impact the whole area.

Dr. Asiur Awadhiya, IFS Wildlife Conarvation




Next we had a look at the principles of reserve design.

(Refer Slide Time: 06:59)

One big is better than several small of same total area

So, big smaller then big is better than small, then one big is better than several small of
the same total area. Because, in the case of this big a reserve forest, so you we will have
a larger core area as compared to these four smaller ones. So, the smaller ones will have

more of edge areas, but less of core area.
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One big is better than several small of same total area




Next you have closer reserves minimize a isolation. Cluster is better, and then circular
reserves are better. So, this is one problem that we are observing in some of our reserves.

And then if nothing else works, at least have some connection between the reserves.

(Refer Slide Time: 07:29)

Manas Trans Boundary Conservation Area 2003

But, even this connection is now going off because of a heavy pressure on our forest.

(Refer Slide Time: 07:38)

The five tools of habitat management

Next we talked about habitat management and improvement. So, there are five tools of

habitat management as told by Aldo Leopold. So, you have axe, you have cattle; cattle or



cow, you have the plough, you have the gun, and you have the fire. So, these are five

tools of habitat management.
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Habtat munapemant L impreverment

But these are also

the tools of habitat destruction!

The key s to note how to use them

Dr. Asiur Awachog, IFS Wildlife Conservation

But, then these are also tools of habitat destruction. So, you need to know how to use

them properly.
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Fabitat maragament & improvernent

Consider livestock

Negative impacts of livestock on habitat

© Competition: occurs when

© species use the same resource e.g. land

© land / resource is in short supply

© at least one species loses fitness: weight, fertility, health, etc.

When livestock compete with wildlife, it may result in

displacement of wildlife to non-prime | sub-prime habitats e.g
hills or rocky patches
encroachment of wildlife corridors and migratory routes
habitat less
habitat degradation
habitat fragmentation
changes in behaviour and phenology

Dr. Askur Awadhip, IF5 Wildirte Conservation

So, for instance, in the case of livestock, we looked at a number of negative impacts of

the livestock on habitat.
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Moduls 3: Menitoring L mansgeg hattats

Habitat management & improvement

Some more...

Negative impacts of livestock on habitat

© Spread of diseases like FMD (spread by cows) or canine
distemper / rabies (spread by dogs accompanying the
livestock)

@ Reduced nesting sites for game birds and waterfowl

Q Trampling of nests by livestack

© Overuse of pastures and other resources

@ Soil compaction

Dr. Askur Awadhip, IF5 Wildite Conservation

Like competitions, spread of diseases, reduced nesting site, trampling over use of

pastures, soil compaction.
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Module 3 Monitoring & mbnig ablats

Habtat mynagement L impreversent

Some more...

Negative impacts of livestock on habitat

@ Reduced water quality and eutrophication

Q Disturbance to mating and fawning

Q Reduced cover for birds requiring tall grasses, due to changes
in Species compasition

@ Conflict situations e.g. retaliatory killings

Dr. Askur Auachiy, IF5 Wiklifs Consenvation

Reduced water quality, disturbance to mating and fawning, reduce cover for birds, and

conflict situations.
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abitat managament & imrovernent

However, there can also be many

Positive impacts of livestock on habitat

Q Improved forage quality: removal of coarse tall grasses allows
soft palatable grasses to grow

@ Availability of insects to birds like egrets
© Removal and reduction of cover benefits small rodents as well
as birds of prey

Q Patchy grazing creates high structurally dense habitats with
lots of ecotones and species diversity

© Opening up of dense canopies when required

Dr. Askur Awadhipa, IF5 Wildliite Conservation

But, then they can also have a positive impact, if they are used properly. So, you can
have an improved forage quality, availability of insects for birds, removal and reduction
of cover benefits this the small rodents as well as birds of prey, patchy grazing to have

more structural dense habitats, opening up of dense canopies.
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Habitat munagement & imrovment

However, there can also be many

Positive impacts of livestock on habitat

Q Establishment of shrubs benefitting browsers
@ Creation of travel corridors with selective grazing
© Reduction of weed spread

Q Fire risk reduction by reducing fuel load

@ Provisioning of food to carnivores through livestock
depredation

Dr. Askur Awadhip, IF5 Wildiide Conservation

Establishments of shrubs, creation of travel corridors, reduction of weed spread fire risk

reduction, and provisioning of food to carnivores.
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The management always strives

to reduce the negative consequences while promoting the positive
ones.

Dr. Askur Awachip, IF5 Wildlife Conservation

Whether you have the positive benefits or whether you have all these negative losses
depends on how you are managing the situations. So, the management is always striving

to reduce the negative consequences while promoting the positive ones.
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Habtat management & improvement

Aims of management

@ If the habitat is good, to maintain it in a good state

@ If the habitat is degraded, to improve it.

Dr. Askur Awachip, IF5 Wildlife Conservation

So, if there is good habitat maintain it, if it is degraded, then improve it.
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abitat managemant & improvment

Improving degraded habitats: Options available

Recovery / Neglect

“Let nature take its own course.”

May ameliorate the degraded habitat, or make it even more
degraded

e.g. leaving land fallow

Rehabilitation / Reclamation

“Shifting the degraded habitat towards greater value, not
necessarily the original state.”

Dr. Askur Awadhip, IF5 Wildiite Conservation
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Improvement options

Enhanced habitat

Then we looked at different improvement options. So, if you have degraded habitat, you
can just leave it as such, which will be known as a neglect. Now, neglect may further
degrade it or there may be some amount of improvement in the habitat by nature itself.
But, then if the amount of degradation is large, then next you could go for a reclamation.
So, in the case of reclamation, you are moving towards the original habitat. If you are
able to completely reclaimed, then it will be known as restoration. And then if you go

beyond the restoration, it will be called as enhancement.



Now, in certain situations when all these are not possible, we can even go for a
replacement. So, in the case of a replacement, you do not you have moved away from the
degraded habitat, but not towards the original habitat, but towards a very new habitat

such as a wet land. So, this goes by the name of replacement.

(Refer Slide Time: 09:46)
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These are also especially important as

Mitigation options for proposed development

Q Avoiding development at important habitats
© Restoration of site after the work is done. e.g. mining sites

© If restoration is difficult due to permanent nature of work,
replacement of another nearby degraded site in lieu

Q Protection and management of other habitats in lieu of the
one being lost, often in ratios >>1

Dr. Askur Avadkip, IF5 Vildlite Conservation

Now, we also looked at different mitigation options. And then what are doing for habitat
management. So, control of fires if we are using more and more technologies, then
control of invasive species, provisioning of water holes and salt licks, involvement of
locals and stakeholders, habitat monitoring plantation, drives trash collection and so on.

So, all these are being done for habitat management.
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Health and disease

“Health is the state of normal function that can be disrupted from
time to time by disease.”

“Health is the ability of an animal to acquire, convert, allocate,
distribute, and utilise energy with maximum efficiency.”

Dr. Askur Awadhip, IF5 Wildlife Consarvation

The 4th module was on management of wild life diseases. So, we began with some

terminologies, what is health, what is a disease.
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Some terminclogies

Waisaie & Management of widlife daeses

Disease severity & duration

“A disease of short duration or of recent onset.”

e.g. influenza, myocardial infarction

“A disease persistent or otherwise long-lasting in its effects or a
disease that comes with time.”
e.g. cancer, deficiency diseases

Then in the case of acute and chronic diseases; the one thing that you need to keep in
mind is that acute is fast acting, chronic is slow acting. So, in the case of acute diseases
there will be short duration, recent onset, it occurs very fast. In the case of chronic
diseases, they take a very long period of time. So, they have been therefore a very long

time like cancer and deficiency diseases.
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Disease transmissibility

Infectious disease

Diseases caused by disease causing agents, called pathogens are
infectious diseases.
e.g. bacterial, viral, fungal, parasitic diseases

Contagious disease

Contagious diseases are a sub-set of infectious diseases that are
easily transmitted by contact with an ill animal or their secretions.
e.g. influenza, herpes

Dr. Askur Amadkip, IF5 Wildidy Conservation

Then we differentiate it between infectious diseases and contagious diseases.

contagious diseases are those infectious diseases that can spread just by touch.

(Refer Slide Time: 10:47)
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Disease's geographical extent

An animal disease peculiar to or constantly present in a locality.
The disease is maintained in the population without the need for

external inputs.
e.g. enzootic abortion of ewes: late abortion in ewes caused by
Chlamydophila abortus introduced to a flock by carrier sheep.

A disease that suddenly and temporarily affects a large number of
animals over a large area.

e.g Sylvatic plague

Dr. Asiyr Awadhip, IFS ‘Wildlife Conmrvation

So,

Now, we talked about enzootic. When disease is localized epizootic, when it is effecting

large number of animals over a large area.
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Disease's geographical extent

An epizootic that spreads across a large region (for example a
continent), or even worldwide.
e.g H5N1 Avian Influenza

Sporadic
Qccurring upon occasion or in a scattered, isolated, or seemingly

random way.
e.g. rabies in dogs

Dr. Askur Awadhipa, IF5 Wildlife Consarvation

Then panzootic, when it is effecting the whole of the world or a at least a continent, then

sporadic, when it is happening randomly in a haphazard manner.
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e terminic
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Disease's geographical extent

“An outbreak i a sudden increase in occurrences of a disease in a
particular time and place.”
e.g. Ebola outbreak

And also an outbreak, when there is a sudden increase in the occurrence, like an Ebola

outbreak.
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Nature of agent

An infectious agent is a disease-causing agent that is a pathogen,
i.e. bacteria, virus, fungi, helminths, prions or protozoa.

An non-infectious agent is a disease-causing agent that is not a
pathogen.
e.g. air pollution, dietary deficiency, cholesterol

Dr. Askur Awadbipa, IF5 Wiikdlife Consarvation

Next, we differentiate it between infectious agents and non-infectious agents. So,
infectious agents are pathogens like bacteria, virus, fungi, protozoa or parasites or prions.

And non-infectious agents are like air pollution, dietary deficiency, and cholesterol.
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Factors

Disease causation factors

The presence of a disease or disorder can be explained by the
following factors:

Q predisposing factors

@ precipitating factors

@ perpetuating factors
Q absence of protective factors

Dr. Askur Auadbip, IF5 Wildlife Consarvation

Then we talked about predisposing factors, precipitating factors, perpetuating factors,
and the absence of protective factors. So, predisposing factor, if a person is say having a

is very young or an animal is very young or very old.



Precipitating, if it gets exposed to the pathogen; when perpetuating factors, if it is kept in
a surrounding where all the other animals are already diseased, it is not getting enough
amount of nutrition. So, this disease will perpetuate. And then absence of protective
factors, so if the immune system is not working properly, then there is an absence of the

protective factors.
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Morbidity & mortality

Morbidity
“Morbidity refers to the state of being diseased or unhealthy within
a population.”

“Mortality is the term used for the number of animals who died
within a population.”

Dr. Askur Amadhiys, IFS Wildlife Conmervation

Next, we differentiate it between morbidity and mortality. So, morbidity is getting sick

mortality is a dying off.
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Disease prevalence & incidence

“Prevalence is the proportion of a particular population found to

be affected by a medical condition.”

It is arrived at by comparing the number of animals found to have
the condition with the total number of animals studied, and is
usually expressed as a fraction, as a percentage, or as the number
of cases per 10,000 or 100,000 animals.

Dr. Askur Awadhip, IF5 Wildiife Consarvation




Next, we differentiated between prevalence and incidence

(Refer Slide Time: 12:11)

Horizontal & vertical transmission

Horizontal transmission

“Transmission of an infectious disease agent (bacterium, virus,
fungus, etc), usually between members of the same species that

are not parent and child.”
e.g. Rabies

Vertical transmmission

Transmission of an infection from the parental generation to their
offspring. This can occur in utero or immediately after birth
(ingestion of breast milk or direct contact during or after birth)."
e.g. Chlamydia

[T T A e—

And also horizontal and vertical transmission; so, horizontal transmission is between
(Refer Time: 12:16) member to another member that is not parent or child. Vertical

transmission is that is occurring between parents and child.

(Refer Slide Time: 12:23)
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Horizontal transmission

Direct transmission

“Direct transmission happens when the disease-causing microbe is
passed from one animal to another when their bodies touch in

some way."

eg STDs

Indirect transmission

“Indirect transmission happens when microorganisms are carried to
an animal in some way, instead of by actual body to body contact,
such as through food, water, droplets in the air or sharp objects.”
e.g. Cholera

Dr. Askur Awachip, IF5 Wiildlife Consarvation

Then we talked about direct transmission and indirect transmission. So, direct

transmission is when the bodies are touching in some way. Indirect transmission is when



the bodies are not touching, but this is going through food, water, droplets, in the air or

sharp objects.

(Refer Slide Time: 12:37)

Methods of transmission

@ Ingestion
@ Inhalation
@ Contact
Q Inoculation

© latrogenic: relating to illness caused by medical examination
or treatment

0 Coitus
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Then the methods of transmission are ingestion, inhalation, contact, inoculation,

iatrogenic that is related to medical treatment or coitus, which is mating.

(Refer Slide Time: 12:47)
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Vertical transmission

“Carried through genome of either parent.”

e.g. sickle cell anaemia

Congenital

“Those diseases that are present at birth and acquired in utero [ in
ovo.”
e.g. congenital heart disease

Dr. Askur Awadbipa, IF5 Wildiite Conservation

Next we talked about vertical transmission. So, there can be hereditary diseases, there

can be congenital diseases.



(Refer Slide Time: 12:53)
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Vertical transmission - ||

Transplacental

“Transmission of pathogens from mother to foetus through
placenta.”
e.g. Herpes

“An infection moving upwards from the urethra / vagina."
Often results in pre-term abortion.

Dr. Asiur Awadbiya, IFS Wildlife Conarvation

There can be transplacental diseases, and ascending diseases.

(Refer Slide Time: 12:55)

Some terminologies
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Definition

“A host is an organism that harbours a parasitic, a mutualistic, or
a commensalist guest (symbiont), the guest typically being
provided with nourishment and shelter.”

e.g. rat is a host for bubonic plague, since it harbours rat fleas
that are vectors for the disease.

Dr. Askyr Awachis, IFS Wildlife Conservation

Then we looked at host. So, host is an organism that harbors a parasitic, a mutualistic or
a commensalist guest or a symbiont, the guest typically being provided with nourishment

and shelter.



(Refer Slide Time: 13:10)
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Types of hosts

Definitive / Primary
A definitive or primary host is one in which a parasite reaches
maturity and reproduces sexually.

Secondary | Intermediate
An intermediate host is one in which the parasite does not reach
maturity or reproduce sexually.

Dr. Askur Amadkip, IF5 Wildlite Conarvation

Then we differentiated between different kinds of host. The primary host in which the
parasite is able to reach maturity and reproduce sexually. Secondary host in which it is

not able to reach maturity or reproduce sexually.

(Refer Slide Time: 13:19)
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Types of hosts - Il

Incidental / Dead-end

A dead-end or incidental host is an intermediate host that
generally does not allow transmission to the definitive host, thereby
preventing the parasite from completing its development. For
example, humans and horses are dead-end hosts for West Nile
virus. People and horses can become infected, but the level of
virus in their blood does not become high enough to pass on the
infection to mosquitoes that bite them

A reservoir host can harbour a pathogen indefinitely with no ill
effects, with important implications for disease control.

Dr. Askur Awadbipa, IF5 Wildlite Conservation

Then incidental or dead-end host that that gets the gets this guess, but is not able to

transmit it further. Then reservoir that acts as a harbor.
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Types of hosts - IlI

Amplifier

An amplifying host is one in which the level of pathogen can
become high enough that a vector such as a mosquito that feeds
on it will probably become infectious.

Dr. Askur Awachipa, IF5 Wildlife Consarvation

And then an amplifier in which case the pathogens is able to increase in numbers.

(Refer Slide Time: 13:36)
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Vectors & carriers

Vector is an organism or mechanical agent that is capable of
transmitting disease from one infected individual to a new

individual without having the disease
©.g. mosquito is a vector for malaria

Carrier

Carrier is an individual that has the disease, but not symptoms; it
is capable of transmitting the disease to a new individual.
e.g. a carrier of tuberculosis

Dr. Asir Avackops, IF5 Wikdlile Consrvation

Then next we differentiated between vectors and carriers. So, vectors are those things or
organisms that are able to move the pathogens from one place to another without getting
the disease themselves. So, like mosquito is a vector formal area or like house flies are

vectorous for cholera.

Then carrier is an individual that has this disease, but is not showing its symptoms. But,

is at the same time it is transmitting this disease to someone else like carrier of



tuberculosis. So, this carrier will not show the features of tuberculosis, but this carrier

will be infecting other individuals.

(Refer Slide Time: 14:14)

Types of vectors

“A mechanical vector carries an infective organism to its host
through its legs and other body parts.”
e.g flies

Biological

“A biological vector develops an infective organism in its body and
passes it along to its host.”
eg mosquita

Dr Asir Avackips, IF5  Wikdlily Consarvation

Now, we differentiated between mechanical vectors and biological vectors. So,
mechanical vector is when it is when your pathogen is there on its leg and other body
parts. And biological vector is when it gets inside the body, and then it comes out. So, for

instance in the case of mosquito.

(Refer Slide Time: 14:31)

Types of carriers

“An individual who is capable of transmitting a disease-causing
agent to others during the incubation period of the disease.”

Convalescent

“An individual who is fully cured of a particular disease but is still
capable of transmitting the disease to others.”

Asymptomatic

“An individual who have the disease-causing agent in their bodies
but show no signs or symptoms of the disease, and are capable of
transmitting the disease to others.”
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Now, in the case of carriers, we differentiated between incubatory carriers. So, these are
animals that have just received this disease and this disease has not progressed to a stage
that it would start showing the symptoms. Convalescent carriers in which these animals
had their bought of disease, now they are recovering, but they are still capable of

transmitting this disease to another animal.

Asymptotic carriers in which these animals are having these disease within them, but
their immune system is strong enough to not show the symptoms, but then there are still

transmitting it to others.

(Refer Slide Time: 15:04)

Some common wikdlife disesses

Some common wildlife diseases |

Q Bactenial diseases
© Cholera
@ Tuberculosis
© Anthrax
0 Salmonellosis
0 Chlamydiosis
@ Viral diseases
@ Canine distemper
@ Herpes
© Foot and mouth disease
0 Rabies
© Awian influenza

Dr. Askur Awachip, IF5

Then we had a look at some common wild life diseases. So, bacterial diseases include
cholera, tuberculosis, anthrax that we discussed in more details salmonellosis,
chlamydiosis. Viral diseases are canine distemper, herpes, foot and mouth disease, rabies,

avian influenza.



(Refer Slide Time: 15:21)
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Some common wildlife diseases |

© Fungal diseases
@ Aspergillosis
© Candidiasis
© Ringworm
Q@ Parasitic and protozoan diseases
@ Worms: roundworms, hookworms, t
@ Trichomoniasis
© Babesioss
0 Coccidiosis
@ Ticks and mites

p

Dr. Askur Awadhipa, IF5 Wikdiite Conservation

Fungal diseases are aspergillosis, candidiasis, and ringworm. And parasitic and

protozoan diseases include worms, trichomoniasis, babesiosis, coccidiosis, ticks

mites.

(Refer Slide Time: 15:32)
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Anthrax

So, we began with anthrax.

o Pathogen: Bacillus anthracis

@ Disease characteristics: acute, highly contagious, zoonotic

o Carcass characteristics:
© Opisthotonus: spasm of the muscles causing backward arching
of the head, neck, and spine, as in severe tetanus, some kinds
of meningjtis, and strychnine poisoning.
© Blood cozing from every orifice

Dr. Askur Awachipa, IF5 Wiildiihy Conservation

and



(Refer Slide Time: 15:34)

The presentation of anthrax

| nt Epir. 2000, 21 (3). 158300

The most important factor is that if you see a dead animal, in which the neck has moved
to the back, and there is blood whooshing out from every orifice, then it could be a case

of anthrax.

(Refer Slide Time: 15:46)

The spread of anthrax

scavengers; sporulation
oeeurs

Spores spread by
run-off, ingested ~a_—

Bacteria spread by 5

by chawing
old bones

Now, in the case of anthrax if this animal has died, and if there are scavengers that open

up its body or if go for a post mortem examination, so all these bacteria would convert

into spores. And this spores would then further propagate throughout the system.



So, if there is an anthrax, we do not go for a post mortem examination. Then we looked
at various vectors and carriers that spread these diseases around, then disease can also
move through the water system. And so it is very important that the water systems are

kept clean.

(Refer Slide Time: 16:17)
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Management of anthrax

Q Surveillance

@ Quarantine

@ Carcass disposal through fire, without opening / post-mortem
Q Scavenger control

@ Site disinfection

Q@ Treatment of priority animals with antibiotics

@ Vaccination

Q Concrete-floored water holes that can be cleaned

Dr. Askur Awadhipa, IF5 Wildiife Conservation

So, the management is surveillance, quarantine, carcass disposal through fire, so I you
burn up the whole area, so that all this spores die out without opening or post mortem.
Then control of scavenger’s, site disinfection, treatment of priority animals with

antibiotics.

So, for instance if there is an animal in your ex situ facility that has, this disease you will
give it the antibiotics. Vaccination and then also concrete-floored water holes, that can be
cleaned, because this bacterium can move through our water systems. We need to clean

them periodically.
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Stages of rabies

@ Incubation: no symptoms
@ Prodrome: fever, anorexia, headache, pain, numbness

@ Acute neurologic phase: anxiety, hydrophobia, delirium,
hallucinations, paralysis

Q Coma: hypotension, cardiac arrhythmia, pituitary dysfunction
@ Death

Dr. Askur Avadbipa, IF5 Wildite Consarvation

Next we had a look at rabies. So, there are five this is a viral disease, and there are five
stages. One is incubation, where the animal does not show any symptoms. Next is
prodrome, there you get all the symptoms of flu. So, in this case, you get fever, you lose

the appetite the animal gets headache, pain, and numbness.

Then you have neurological phase in which the animal shown anxiety, hydrophobia, so it
is not able to drink anything, it is not able to swallow anything. Delirium in which the
animal becomes confused, hallucinations and paralysis and then this stage the animal
might even come out and bite other animals. Then you have the stage of coma in which
the animal gets cardiac arrhythmia, pituitary dysfunction, and hypotension followed by
the death of the animal.



(Refer Slide Time: 17:34)

The presentation of rabies

And in this case, this is how an animal would look.

(Refer Slide Time: 17:38)

The spread of rabies

And there are a number of animals that can act as host for this virus.
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Management of rabies

@ Surveillance
@ Quarantine
@ Culling of rabid animals

Q Vaccination, including use of oral vaccines

Dr. Askur Awadkips, IF5 Wildlife Consarvation

And management includes decides other things. You also have vaccination through the

use of oral vaccines in the case of wild life.

(Refer Slide Time: 17:54)

The spread of fungi

Animal to animal

S

Soil to animal

Next we had a look at fungal infection called ringworm, so it results in itchy patches.
And then this can split from animal to animal, and this can also split from the soil to the

animal. So, even if you do not have ringworm in the system, it may come up suddenly.
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Management of ringworm

0 Surveillance
@ Quarantine
© Separation of diseased animal from herd

Q Anti-fungal treatment, e.g. ketoconazole

Dr. Askur Awadkipa, IF5 Wildiite Conservation

And you need to keep the animal dry, you need to use some antifungal treatments, and
you need to separate the disease animal from the herd, so that it does not spread the

disease any further.

(Refer Slide Time: 18:15)

The spread of tapeworm

Next we had a look at tape worm, which is a parasitic disease.
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Management of tapeworm

© Surveillance

0 Quarantine

@ Treatment of affected animals
Q Habitat manipulation

@ Site disinfection | sanitisation

And in this case also you are main control mechanisms are surveillance, quarantine,

treatment of affected animals, habitat manipulation, and site disinfection or sanitization.

(Refer Slide Time: 18:34)

Epidemiology triangle

Pathogen Environment

In the next lecture, we looked at the principles of disease management. So, epidemiology
triangle can be remembered by the term HPED. So, host, pathogen, environment, gives

you the disease host pathogen and environment.
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Factors associated with spread of infections

@ Pathogen characteristics
O Infectivity
@ Virulence
© Lethality

© Host characteristics
© Effective contact / Environmental conditions

Dr. Askur Awadhip, IF5 Wikdlife Conservation

Next you we had a factors that are associated with spread of diseases. So, you have
pathogen characteristics, host characteristics, and environmental characteristics. So,
pathogen characteristics include infectivity, virulence, and lethality, so we defined all of

them.

(Refer Slide Time: 18:58)
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Animal condition is dependent upon |

Q@ the animal’s age
@ young
© adult
0 old

@ existing diseases in the animal
@ infectious
@ non-infectious

@ the animal's physiological condition
9 rutting
@ pregnancy
© lactation

Q the environment

Dr. Askur Awadkips, IF5 Wildlife Conarvation

Animal characteristics would be the age any prevailing diseases, the physiological

condition, the environmental conditions, and the ecological condition.
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Principhes of disedie MARGEMEAT

Assessment of animal condition |

@ Direct assessment
@ Population statistics
@ Habitat evaluation

Dr. Askur Awadhipa, IF5 Wikdlite Conservation

Now, assessment of annual condition is done through three methods. One is direct
assessment in which you look at the animal or any of its body parts, then you have

population statistic and you also have habitat evolution.

(Refer Slide Time: 19:20)
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Assessment of animal condition |

@ Direct assessment
@ visibility of ribs
© bony protuberance in the hind quarters
© skin coat condition
0 bone marrow index

© Population statistics

© Habitat evaluation

Dr. Askur Awachip, IF5 Wiildlife Consarvation

So, next we looked at direct assessment. So, you have visibility of ribs, bony

protuberance in hind quarters, skin coat condition, and bone marrow index.
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Princighes of diieiie Management

The case of two elephants

Augchipa, IF5 Vikdiite Conservation

So, this is we looked at the condition of these two elephants.

(Refer Slide Time: 19:31)

What do you make of this elephant?

And so just by looking at the condition of an of an animal, you can tell whether it is

healthy or whether it is sick.
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Bone marrow index

Bone marrow index is a measure of nutritional status / starvation
of wild animals.

Sequence of energy resource u

blood glucose — glycogen — sub-cutaneous fat — mesenteric fat
+ cardiac fat — renal fat — bone marrow fat — proteins (causing
ketosis and possible death)

Since bone marrow fat is the last fat source used, it is a better
indicator of starvation than other sources.

Dr. Askur Awadhip, IF5 Wikdirte Conservation

Next we had a look at the bone marrow index. So, whenever an animal is starving, this is
the sequence of energy resource utilization. And bone marrow comes as the last fat.
Reservoir, which is followed by proteins which leads to death or probably ketosis; so,
bone marrow is the last fat use fast reservoir that is used, so which is by it becomes a

very good indicator of the health of the animal.

(Refer Slide Time: 20:03)

Principles of disease management

Bone marrow index

@ Qualitative index: based on marrow structure:
o (: degraded marrow
o 1: watery marrow
s 2. semi-solid marrow
s 3: solid, cheesy marrow

@ Quantitative index: based on % fat, given as
% fat = % dry weight of marrow - 6
(the constant varies from 3 to T with species)
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So, we have qualitative index and qualitative index. So, qualitative index is whether your
bone marrow is looking like cheese or whether it is looking extremely degraded. And

quantitative index is based on the percentage of fat.

(Refer Slide Time: 20:14)
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Bone marrow index

Importance

@ easy to use in field conditions

© animal healthy if index is 3 (qualitative) or %fat > 75%
(quantitative)

© animal starving if index 0 (qualitative) or %fat < 25%
(quantitative)

Which bone to use?

Non-hematopoietic central marrow of femur is generally utilised for
the analysis

Dr. Askur Awadhipa, IF5 Wildlite Conservation

And in this case you go for the non-hematopoietic central marrow of the femur is
generally utilized, because this is the large bone, this is easily available. And you can

very easily break it apart and have a look inside.

(Refer Slide Time: 20:27)
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Assessment of animal condition

@ Direct assessment

© Population statistics

@ natality
@ mortality

© Habitat evaluation




Next is population statistics. So, we have natality or whether the animals are having off

springs and also the mortality.

(Refer Slide Time: 20:35)
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Assessment of animal condition

@ Direct assessment
© Population statistics
© Habitat evaluation

© availability of food, water, shelter
@ level of disturbance

[ T —

In the case of habitat evaluation, we look at the availability of resources, and the level of

disturbance.

(Refer Slide Time: 20:42)
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Maintenance strategies of infectious agents - |

@ Avoidance of a stage in the external environment
@ wvertical transmission
@ venereal transmission
© vector transmission
© transmission by sacrophages

@ Development of resistant forms
@ spores

@ oypsts
© thick shells of helminth eggs

© Rapid in, rapid out strategy: requires continuous supply of
susceptible hosts

Dr. Askur Awadbipa, IF5 Wildlifs Consarvation

Now, there are these roots of infection, and the maintenance strategies

of infectious

agents. So, we need to understand these maintenance strategies, so as to be able to break

those.
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Monitoring & surveillance

“the observation of a disease, condition or one or several medical
parameters over time.”

Generally done for one animal at a time. Helps ascertain disease
progression in the animal

“an epidemiological practice by which the spread of disease is
monitored in order to establish patterns of progression.”

Done at a larger scale. Helps ascertain disease progression in the
population.

Auaciipa, IF5 Wildiihy Conservation

Next we differentiated between monitoring and surveillance. And in the 5th module, we

began with capturing and restraining of wild animals.

(Refer Slide Time: 20:58)

Mol 5 Cagturing and remraene

What is restraint?

Restraint is a procedure involving capture and some degree of
handling

Dr. Askur Awachis, IF5 Wikiifs Consenation

So, what is restraint? Restraint is a procedure that involves capture and some degree of

handling.



(Refer Slide Time: 21:03)

Four kinds of restraint |

@ Physical: only physical force is used to capture and handle the
animal.
eg. hand restraint done using the handler’s bare hands.
Some level of equipment can be used, including gloves, ropes,
poles, shields and nets

@ Mechanical: mechanical mechanisms such as squeeze box,
drop-floor chute or hydraulically operated restraint chutes are
deployed.

© Chemical: drugs are used for immobilisation or tranquillisation
of the animal.

Dr. Askur Awachip, IF5 Wildite Conservation

And there are four different kinds of restraint. Physical restraint that only uses force.
Mechanical restraint in which you some mechanical mechanisms. Chemical restraint in

which we use drugs.

(Refer Slide Time: 21:15)
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Four kinds of restraint ||

Q Behavioural: animal husbandry training, desensitisation and
or operant conditioning are used to perform a procedure

Dr. Askur Awachip, IF5 Wildlite Conservation

And 4th is the behavioral restraint in which we go for training and desensitization.



(Refer Slide Time: 21:18)

Pitfall trap: An easy way to capture animals

Now, we looked at certain capture and restraint situations, where it may be required in
important points to note. Next in the case of mechanical capture, these are the
backgrounds that need to be kept in mind. We looked at pitfall trap in great detail as an

easy way to capture animals.

So, you dig up a hole, then you install buckets, raise post, place a polythene sheet, tie it

up, then cut off any over hangs, put some shelters inside, and then you leave it.

Then next day or after x amount of time, you can go back there you can plot all of these
buckets, and look at what animals are inside. And once you get these animals, you can

then do your measurements. So, we looked at their advantages and disadvantages.
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Cage slope

And then we looked at working of a trip device, cages. Now, if you are carrying an
animal in a cage, then you require this slopes, so that your cage can be moved here to
this is small opening, which when opened, and you opened your cage door and the

animal is able to get inside.

(Refer Slide Time: 22:16)

Squeeze cage
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Next we had a look at the squeeze cage that is used for the handling of animals. So,
essentially you bring your animal inside here, and then you move this wheel, so that both

of the walls come together. So, you have three walls here, and the middle wall moves, so



that your animal is squeezed between two of these walls. And then you can take out

blood samples, so you can give it some medicines, and so on.

(Refer Slide Time: 22:40)

Squeeze cage

So, a squeeze cage has been used for quite some time.

(Refer Slide Time: 22:43)

Other mechanical methods

Q snares

@ foothold traps

© bomas

Q nets and drop nets

Dr. Askur Awadhipa, IF5 Wildlite Consarvation

Then we had a look at rope noose, and other mechanical methods are snares, foot hold

traps, bomas, and nets and drop nets.
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Chamical caplure

Kinds of drugs

@ Neuro-muscular blockers:

s immabilisation through paralysis of voluntary muscles

e+ no sedative [ analgesic properties

& animal remains conscious

# animal remains sensitive to pain, fear, stress and stimulation
@ CNS (central nervous system) depressants

# produce anaesthesia

» may reduce CNS activity: e.g. diazepam, xylazine

& or may produce dissociation through hyper-excitability: e.g

ketamine, nitrous oxide

Dr. Askur Awadhip, IF5 Wikdiife Conservation

Next we looked at chemical captures. So, in chemical capture, we use two kinds of
drugs. One is neuro-muscular blockers, which give certain amount of paralysis. And then

there are your CNS depressants, which reduce the functioning of the CNS or in certain

situations, they produce a dissociation.

(Refer Slide Time: 23:06)

Some common drugs

Q opicids / narcotics: morphine derivatives e.g. morphine,
etorphine, fentanil

@ sedatives e.g. xylazine, medetomidine

@ dissociatives: produce analgesia and psychosis e.g. ketamine;
used with sedatives to reduce side effects

Q tranquilisers / anxiolytics e.g. daizepam

Dr. Askur Awmachep, IF5 Wilklife Conservation

So, some common drugs are opioids, sedatives, dissociatives, and tranquilizers.
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apturing and restrisnng wikd animals

Modes of administration

Q oral
@ inhalation
© injection (most commen)
& hand-held syringe
® jab stick
# darts with air-activated discharge mechanism
s darts with explosive discharge mechanism

Dr. Askur Awadhipa, IF5 Vikdite Conservation

So, then we had a look at modes of administration it is oral inhalation or injection and in
the case of injection you can have a hand-held syringe you can have a jab stick or you
can use darts. Now, darts can be propel using air guns or they can be propelled using

gunpowder-charge.

(Refer Slide Time: 23:28)
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Modes of dart projection

@ blow pipe

@ air gun

© gunpowder-charged gun

Dr. Askur Awadhipa, IF5

So, then we had a look at blow pipe, air gun, and this is air gun and then we also had a
look at the gun powder gun and this is the method of dart preparation. So, what will steps

are required. So, we went into it in great detail.
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Needles: barbed, collared, plain

Then we looked at speedy dots different kinds of needles, the barbed needle, the collared
needle and the plain needle. So, plain needle is used when you want this dart to get inside
and then quickly come off. Your barbed your collared needle is used when you want this
dart to remain in the animal for some time. And a barbed needles is used in situations

when you want your dart to remain with the animal till you go and remove it surgically.

So, we looked at speedy darts, dan inject and then we will had a look at the gunpowder
dart gun. So, you have a site adjustment this is how the dart looks and you have different
kinds of charges. And you should never put a plastic dart in a gun powder gun otherwise

it is it will not work properly.
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Darted animal

And then approaching animal can beyond helicopters or on elephant backs or maybe
even on ground. And then this is a good position to dart the animal. So, one position is
this (Refer Time: 24:43) portion and the second is on the shoulders where you have

adequate amounts of muscles.

(Refer Slide Time: 24:49)

Capeure mopatiy

Module 5 Capauring and remranng wild Jnimaly

Definition

A non-infectious, metabolic disease of animals with significant
morbidity and mortality, and associated with pursuit, capture,
restraint and transportation of animals.

Dr. Askur Awadhi, IF5 Wildlife Cansarvation

Next we had a look at capture myopathy. So, it is a non-infectious, metabolic disease of

animals which significant morbidity and mortality and is associated with pursuit, capture,



restraint and transportation of animals. So, these are the clinical signs. We looked at

different names that are used for this disease.

(Refer Slide Time: 25:07)

Capeure myopatiry

Moduls 5 Cignurag and restrasg wik animaly

Pathogenesis: 3 components

@ perception of fear
@ sympathetic nervous and adrenal systems

@ muscular activity

Dr. Askur Awachis, IF5 Wikilfs Consenation

The predisposing factors and then in pathogenesis there are three components. The
animal gets a perception of fear because of fear it has a sympathetic nervous system
response it releases adrenaline into the blood. And because of this there is intense level
of muscular activity, the muscles then break down because of deposition of lactic acid

and then you have myoglobinuria.
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Pathophysiology

Altered blood flow to the tissues — exhaustion of normal aerobic
energy, particularly in skeletal muscle — exhaustion of ATP in

muscle cells leading to decreased delivery of axygen and nutrients,
increased production of lactic acid, and inadequate removal of
cellular waste products — damaged muscle cells undergo necrosis
to a varying degree — myoglobin and creatinine kinase released
from these cells cause tubular necrosis in the kidneys and acute
renal failure

Similar necrosis of cardiac tissue can occur as well

Dr. Askur Awachip, IF5 Wildlite Conservation




So, this is the pathophysiology.
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And this is the presentation. So, if we look at the muscles, so this is a normal muscle and
this is unaffected muscles; so, it is pale and dry in appearance because all the myoglobin

has moved out into the blood.
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And then you can also see ruptured muscles in which your muscles have quite a lot of

lactic acid and then finally, the rupture out.
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And then the third thing is myoglobin urea in which your this urine of the animal
becomes red in color because it is now having myoglobins that are that have moved
through the kidneys and they have also damaged the kidneys. So, treatment has a very
low success rate. So, we have different treatment options, but they do not work very

well.
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Capture mypathy

wild animals

Prevention

@ recognise the condition and precipitating factors
@ minimise handling
© transportation to be as brief as possible

Q choose drugs for rapid induction, rapid recovery, efficient
delivery, and physiologic stability. Anaesthesia to be as brief
as possible.

@ use of tranquillisers
@ efficient capture techniques

@ herd capturing, e.g. boma method

[ S A —

So, prevention is the only key. You minimize handling you recognize the conditions, and

the precipitating factors, transportation is should be as brief as possible, use tranquilizers,



choose drugs properly, efficient capture techniques in herd capturing that is the boma

method.
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In the boma method you create these walls out of plastic sheets and then you drive whole
of the herd together when the herd comes inside you close this area then you drive it
further when it comes to a smaller area, you have another grid that should be close and
then all of these animals as a herd move into your vehicles and then they are transported
very quickly. Now, because these animals are moving in the herd they do not sense a lot

of fear and because of which capture myopathy can be avoided.

Next we had a look at the care of immobilized animal. So, things may go wrong and

different things need to be monitored.
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Physiological changes

@ hyperthermia
@ hypothermia
@ arhythmia
Q stress

9 sweating

Dr. Askur Awadhipa, IF5 Wildlife Consarvation

Things like hyperthermia, hypothermia, arrhythmia, stress and sweating.
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Irreversible injuries

@ capture myopathy

@ self-trauma during immobilisation and recovery

@ fracture due to uncontrolled falling
Q drowning in vomitus; fatal aspiration pneumonia

© prolonged cardiac or respiratory depression
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And then there are a number of irreversible injuries we have to look at anesthetic depth.
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Check ABC

Q Airways
@ Breathing
@ Circulation

So, most important thing is checking off ABC airways breathing and circulation. So, the
airways should be clear there should not be any mucus there should not be any liquid that
is blocking the airways the tongue of the animals should also not be blocking the
airways. And in the case of elephants the truck needs to be kept out it should not come

below the body in which case it will be blocked.

Next is breathing. So, the animal should be breathing properly. So, you can put your
fingers in front of its nose to see whether the animals breathing properly or you could go
with a stethoscope. And next is circulation so, whether the heart is pumping the blood

properly, whether the blood is getting oxygenated or not.
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Monitoring methods |

© Auscultation: listening to sounds of heart, lungs, etc. using 3
stethoscope
@ Colour of mucosa
@ pink indicates healthy circulation and axygenation
© pale colour indicates anaemia
© blue of purple indicates hypoxemia
@ Capillary refill time: press mucous membrane with fingers until
blanched, and note time to return to original colour. Should
be less than 2 seconds, or it may indicate poor peripheral
tissue perfusion

Q ECG

Dr. Askur Awadhip, IF5 Wildiide Conservation

So, in the case of circulation, there are two important things one is the color of the
mucosa if it should be pink or reddish in color if it becomes pale then it means that the
animal has anemia. If it is becomes blue then it means that the blood is not getting
oxygenated. And second is the capillary refill time in which you press certain areas of the
animal to drain out the capillaries then you release the pressure and you see how much
time it takes to reach to the original color. And it should be less than 2 seconds, otherwise
there is a problem of poor peripheral tissue perfusion. Then you can also use equipments

like stethoscope or ECG droplet flow and so on.
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Qther points of care |

@ Timing: ensure that when the animal is anaesthetised /
immobilised, the ambient temperatures are not too hot or too
cold. If necessary, cool the body by spraying water, or warm
the body by using rags or blankets.

@ Prefer flat, even ground for immabilisation, so there is less
chance of the animal falling and injuring / fracturing itself.

© Keep eyes and ears covered to reduce stimulation from the
environment. Do not make loud noises near the immobilised
animal. If it is able to sense the surrounding, it may get into
heavy stress.

Dr. Askur Awadbipa, IF5 Wildlite Conservation




So, other points of care are that you do your operation in the right time. So, ambient
temperatures in the environment should not be too high or too low. So, we normally go
for early morning operations. If it is necessary you cool the body by spring water or
warm the body by using the rags or blankets. Then we prefer flat ground for
immobilization. So, the animal does not topple down and there should not be a large
sized water body in which the animal could drown. Then keep eyes and ears covered to
reduce stimulation from the environment because of the animal is getting stimulation
then not only do the drugs take more time to action, but then there is also a chance of

getting a capture myopathy.
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Other points of care |

© Ensure that the mouth / nose is open for breathing. See that
the tongue is not blocking the airway.

@ Each species has a specific recumbency to be used. In the
case of elephants, sternal recumbency may increase pressure
on lungs and heart, and may even prove fatal. Elephants,
thus, must be rolled into |ateral recumbency, or handled while
they are in a standing position. In the case of ungulates,
sternal recumbency is preferred.

Q Tissue sample may need to be collected, and the animal may
need to be marked with PIT (passive integrated transponder)
tags. These must be done in a clean and sterile manner, to
avoid infections

Or. Askur Avackis, IF5 Wikiifs Consenation

Then ensure that the mouth or the noise is kept open for breathing then each species has
a specific recumbency to be used. So, in the case of elephants you should not put those
animals into the sternal recumbency, but you should always put them in to a lateral

recumbency or you should work with the animals when they are standing.

But on the case of other ungulates in the case of ungulates such as deer you should go for
a sternal recumbency. Now, when you are taking out tissue samples then or when you are
taking out blood or when you are marking the animal with a pit tag, it has to be done in a

sterile manner, so that there is no infection.
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Other points of care Il

@ If the animal shows indications of stress, appropriate amounts
of tranquillisers may need to be administered

Q The equipments, especially cranes and bulldozers must be
inspected to ensure that they do not cause injury to the
animal

© Transportation crates and vehicles must be of adequate sizes
with proper provisioning of ventilation holes, inspection holes,
food and water (if needed)

@ Handling of the animal must be minimised, and the
transportation time should be the least required. If possible,
animals may be transported in groups to maintain cohesion
and reduce stress.

Dr. Askur Awadhip, IF5 Wikdiite Conservation

Now, if the animal shows any indications of stress then appropriate amounts of
tranquilizers will have to be administered. The equipments must be must be inspected
that they do not have any sharp corners and they do not cause any injury to the animal.
Transportation crates and vehicles to have to be of adequate size and with proper

provisioning of ventilation hole, inspection holes, food and water if required.

Handling of the animal needs to be minimized transportation time should be as less as
possible. And if possible the animal should be translocated in a group to maintain

cohesion to reduce stress and to avoid capture myopathy.
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Other points of care IV

@ After release, the animal must be monitored for at least 3 - 10
days to ensure that it has recovered well and shows na signs
of the chemicals used, or of capture myopathy.

And after release also the animal needs to be a monitored for at least 3 to 10 days to
ensure that it is a recovered well and does not show any signs of the chemicals that were
used or any signs of capture myopathy. So, let us stop here. So, these are things that we
covered in modules 3, 4 and 5. And we will begin with the legal aspects of capture and

restraint tomorrow. So, that is all for today.

Thank you for your attention. [FL].



