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 cnan. from bygone days, had been inte
ili: animal behaviour, for all Mml‘r:h
oy himsell) are involved in o variety
dex, vital relationships with members
R %, with members of oth&
e and with the physical environment
- like that of animals, depends
ility to procure food and shelter, to
ates and produce offsprings, and 1o
= predation. Thus, the study of animal
aviour appears to have been fundamental
gnan existence as can be predicted from
branch of biology that deals with the
animal behaviour is called etho-
word ethology is derived from
. word ¢thos, meaning “habit” or
” and logos, meaning “study”. The
wm ethology was introduced by Niko
fmbergen (1950). Ethology is defined as the
gematic and scientific study of the
r of animal (including human)

ural conditions.

..... tal biology, ana-
jology, endocrinology, neuro-
sined into one grand subject —
viour. The field of ethology is,
ative in the true sense of the
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extensively for the last 50 years. [t has a long
waty 1o go as it Is not so easy to observe the
behaviour of various animals. Animal
behaviour studies do not depend upon ela-
borate mathematical treatments, delicate
instruments and expensive chemicals. An
experienced student of animal behaviour

requires only a binocular, a stopwatch and a
camera

HISTORICAL PERCEPTION IN ANIMAL BEMA-
VIOUR

During the course of history, interest in
animal behaviour has stemmed from the fact
that animals were a primary source of food,
clothing, and materials for tools and shelter.
Knowledge about their behaviour was, thus,
necessary for successful hunting, Moreover,
there has always been human curosity about
the natural world. The historical perception,
thus, relates from the early days of human

existence to the present experimental and
theoretical approacies.

A. Early days of Human Existence

Humans from early days were hunters
and meat-eaters. The early hominids (Homo
erectus) practiced crude variety of hunting,
The Peking man (a form of Homo erectus),
some 4,00,000 years ago, was a better hunter.
He knew the use of fire and made tools from
animal bones.

Early Homo sapiens were keen observers
of animal behaviour and utilised this know-
ledge for hunting and evading preciators.




H‘Un!q\rs of the upper Paleolithic probably

:::tt‘: i;m ‘to fri‘ghtcn away predatory animals
fIve animals over the cliff where they

could be slaughtered with rocks or clubs.

tCﬂ\’t‘- Paintings of prehistoric man sug-
%es‘ close observation of the animals at
arious times in their life cycles, from game

t? hllt?ting’ and, thus, depicting mans rela-
tionship with animals.

_ Later world : After civilisation, interest in
animal behaviour increased due to curiosity
about natural phenomenon and a desire to
record and Categorise observations. Early
scholars [Aristotle (384-322 B.C.), Pliny
(23-79 A.D.) and others] attempted to record
what they observed in the world around
them. ‘However, their perception of animal
behaviour was poor due to lack of full
knowledge about what was taking place or
due to biased religious or philosophical out-
look. However, these formed the basis of
later development in the field.

B. Emergence of Animal Behaviour as a

Scientific Discipline

Scientific study of animal behaviour
emerged in the latter part of the nineteenth
century. Three major developments contri-
buted significantly to the study of behaviour
— (a) Theory of evolution by natural selec-
tion, (b) Development of a systematic com-
parative method, and (c) Studies in genetics
and inheritence.

(a) Darwin-Wallace theory of natural
selection : During the nineteenth century
several voyages were made by Europeans to
all parts of the globe for exploration and
discovery of exotic fauna and flora. These
scientists made observations and brougl-g
live and preserved specimens to zoos an
laboratorigs in Europe, where scholars c'ould
observe, record -their behaviour and inter-
relationships of these discovered species.

One such scientist c\l»vas Charles [t):rvt\;x;x;
18.9-1882) who made 'VOY?Se_B
éalapagos Islands. DarWI.n sl thinking :Ib:;’f
the competition for surviva: among

bers of a species was influenced by ™ ~

Malthus’ “Essay on the Pring; Oy,
Population”. Sir Charles Lyel (1797_{)8; of
geologist, made observations of fock 3,4
and succession of fossils. This Jeq othsh‘ta
believe that species were not fixeqd entitei: to

A. R. Wallace’s (1823-1913) Voyage :
Malay archipelago and Darwin’s tra%f;the
the Beagle to South America and
Pacific, led each man - independent[ Uth
formulate the theory of evolution by nar:, to
selection. Behaviour, morphology ang ph |
logy of animals were thought to be 5111)}.3}?:‘:L
to the effects of natural selection, The the:d
of evolution by natural selection hay, be::
modified subsequently due to the recen
developments in biology, parh'cularly gene.
tics.

(b) Systematic comparative methqq
The use of comparative method in studing
animal behaviour is credited to George Joh,
Romanes (1848-1894). The comparatiy
method involves the studying of animals (
get insights into the behaviour of humans
Romanes proposed that there is a continuity
of mental processes from one species fo
another. He put forward that although
humans can know only their own thoughts,
they could infer the mental process of
animals, including other people, from know-
ledges of their own. Romanes suggested that
a sequence would be constructed for the
evolution of various emotional states in
animals — worms, who exhibit only surprise
and fear, were placed at the lowest scale
insects were capable of various social feelings
and curiosity; fishes showed play, jealousy
and anger; reptiles exhibited affection; birds
displayed pride and terror; and, finally
mammals were credited with hate, crueltf
and shame. Romanes’ relied largel
on inferences rather than on recorded facts

(c) Genetics and Inheritence : 5;;
sequently, the discovery of genetics
development of theories of mhentﬂ;;z
Gregor Mendel (1822-1884) greatly infl o
research in animal behaviour. Present
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P VATOus theones, ideas . put for
Land i the latter Ralt of the nineteenth cen.
- AT the oundation of the present days
N,‘mwul approaches to the study of ani-
Rowr AT approaches are given :
@ Contral mechanisms of behaviour
s e SOUER RIOUEN studies by compar.
Wah of the earbier psychological researches
s Doavily dependent on introspections
o nfereoces. These methods have been
pre placed by systematic, objective obser-

= control of behaviour, sensation and per-
xpoon and behaviour genetics.

smon of hehaviour patterns and explanations
& dedaviour mechanisms such as drives,
srate releasing mechanisms etc. are the
mawmw
mix are subject to natural selection.
Bhulogies have traditionally made many of
Suir resarch observations in a natural set-

and the ways in which animals interact with
their living and nonliving environments are
under the perview of behavioural ecologists.
Investigations are conducted in both field
and laboratory settings.

(d) The study of the social behaviour
and organisation in animals are the fields of
sociobiologists. Sociobiology has emerged as
a new approach to the study of animal

viour. It applies principles of evolution-
ary biology to the study of social behaviour
in animals.

These varied approaches to the study of
behaviour has led to the modern synthetic
view of animals living and behaving in their
natural environment. Although these
approaches has been shown above as sepa-
rate entities, they however, did not develop
entirely independently of one another. In
recent decades they have been moulded into
a single discipline. The workers working in
these fields may call themselves ethologists,
animal behaviourists or comparative psycho-
logists. They, however, are all pursuing the
same goal using the same general theoretical
frameworks and using similar experimental
techniques and methods.

AprrOACH TO ETHOLOGY

The approach to ethology is based upon
three foundations — the forcess of natural
selection, the ability of animals to learn and
the power of transmitting learned informa-
tion.

1. The Forces of Natural Selection :
According to Darwin any trait that causes its
pmbhuvemmdmpmdm&ve

would be favoured by the pro-
cess, which he named as natural selection.

To elaborate how nat ral selection ope-
wh&.mﬁ,mmmﬁ\emphof
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::H:cf IZIE;_"" (;“!“Pﬂi‘guw finches, which is halﬂo
E Perwin's finches. Two such finch
Pecies’, Geospiza magnirostris and ' G. fortis,
beak size can be utilised to elaborate the role

of natural selection in animal behaviour.
The bi

rostris, wh

Bger of the two species is G. magni-
il ich has relatively large beak. It can
= open large and very tough fruit of

e caltrop (Tribulus cistoides) much more
quickly and efficiently than the smaller finch,
G. _)"o_rt:s, On the other hand, G. fortis is more
efficient ‘vhen it comes to sma"! seeds. Thus,
natural selection would favour larger
beaked birds in times when caltrops and
other large seeded plants are abundant and
smaller beaked birds would be favoured
when smaller seeded plants are plentiful.
Such a prediction would hold true with
respect to both a comparison between these
two species, as well as within each species.
Thus, not only should G. magnirostris would
be favoured over G. fortis when large seeds
are abundant, but also larger G. magnirostris
would be favoured over smaller G. magni-
rostris and, similarly, larger G. fortis over
smaller G. fortis.

2. Individual Learning : Animals in
course of their lifetime learn about every-
thing from food and shelter to predators and
familial relationships. Such individual leamn-
ing represent a second major force and can
alter the frequency of behaviour within the
lifetime of an organism.

Individual learning can take many
forms. Considering the hypothetical case of
learning in the context of mating, it has been
observed that females of most animals mate
with numerous males throughout the course
of a lifetime. For example, imagine a female
bird mating with various males somehow

able to keep track of how many chicks
fledged their nest (1, 2, 3 and so on). Such a
female might learn which male is a good
mate by keeping track of the number of eggs
she laid when associargd wi.th each male (Fig.
5.1). As more egg laying is the preference,
i ting opportunities, such
during later mating Op o s
female birds would be likely'to
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bird 2 as she has learned that g -
most eggs (four as shown Fig, § lr"‘
mating with him. In such a case, lowm
changed the behaviour of an Aimna) Ry
the course of a life time w

The above 8 a good example o
learning and natural selection can hh’\
mately tied together. In this example iy,
change their preference for mates “; :m*\
of prior experience and, therefoe, 1o, ™
affected behaviour pattem withip 4 oo ™
tion. Such behaviour based on “"“\t\a‘l‘m
rience can not only shift mate chojoy e
a generation, but it can also change “:“'ih
lity to learn, which if genetically “‘N*
be subjected to natural selection Nah:
selection might very well favour the atvliy

learn about mates, over the lack of sy .
ability. -

3. Cultural Transmission : Thiy 5 o
sidered to be the third major force Mtextuyg
animal behaviour, where animals Jeam
something by copying the behavioy
others, through what is known as sedy
learning. Cultural transmission can alloy
newly acquired traits to spread
populations at a very quick rate, as well »
permit the transmission of informatin
across generations rapidly.

The importance of cultural transmisson
and social leaming in animals can be even
plified in the case of foraging in rats, Ray
being scavengers, are often with
opportunities to sample new food. On o
hand, a new food source may be an wen
pected rat bounty, while, on the other ksl
new foods may be Devause eith
they contain elements inherently bad for o8
or the rats do not know how a new k
should smell. So the rats face the difficulty®
tell whether this new food is fresh e
To overcome this, foragers often leamt w
titbits about the location and Mw
food by interacting with others ::
recently returned from a foraging

e
In case of individual e

tainly possible that if the above
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Fig. 5.1

v the diet choice of others” is geneticall

g . . Cally
| INCrease in fre-
sency through natural selection. The

ded, then the rule might

I“\

g ST case of
Jtural transmission, on the other hang. j

j“.\"-—l' \-mnpin‘dlcd than that of indi\’idu]l
sarning. The reason being that what an .1r;i~
-l learns via individual lenrning is lost
«hen the animal _dles. The actual information
shat one learns via individual learning never
nakes it across generations. However, this is
not the case with cultural transmission,
where what a single animal does, if copied,
can affect individuals many generations later
on. Cultural transmission, thus, has both
within- and between- generation effects.

CONCEPTUAL-THEORETICAL-EMPIRICAL
APPROACHES IN ETHOLOGY

Studies in animal behaviour tend to use
all these three approaches :

In conceptual approaches, ideas genera-
ted in different subdisciplines are imported
and combined in a new, cohesive way. Major
conceptual advances tend to generate not
only new experimental work, but they also
reshape the way that a discipline looks at
itself. In many species, like the verves
monkey (Cercopithecus aethiops), exhibits Kin
selection and ‘mother-offspring bond, .where
mothers go to extreme lengths to pro ride for
and protect their young offsprings- zhb
Provides a conceptual framework for un1 er;
sanding the special relations that blooc
elatives share. Individual’s tOt{‘l f‘metf’
Measured by its genetic contribution to the

Lear nng behay

100 O an i 3 1
ur Of an I ivig

next generation, is not stmply a anction ©

Y ¥ . ]
the number of viable oftsprnngs that it p
duces—rather. it
number of vo

IS a combination of the

sy 1 b )L™ nl ' v ey b
WML 1T TRLSES., PHUS SOME Denein

Ql\blgilt‘\i r\\r any }\_i"]:‘\ 14 E\Iy.\\\ .-\:.t.\i in :.‘.‘."\":“_:

the \‘tfh’l.‘.'i:\}; ot blood relatives
Theoretical approach to animal beha
viour relates to the construction of a mathe
matical model. A Qquestion of
15 : If a list of potential edible items are given
which one should a foraging animal add to
its diet and under what
Ethologists have constructed mathemetical
models of foraging that determine which
potential prey items should be taken. The
value assigned to each prey is a composite of
energy value (e), handling tme (h) and
encounter rate (A) associated with vanous
items to predict which such item should be
added to an animal’s diet to optinuse some
quantity, such as energy intake per unit time
For example, the model predicted that
whether or not a low-ranked food item
would be added to an ammal’s diet depen-
ded on the availability of the low-ranked
item itself. Such as, if for wolf predators, rab-
bit provided more energy per unit time than
did chickens, then the availability of rabbits
not chickens, would determine whether
chickens would be added to the wolt™s diet
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Empirical studies are designed to test
the theories and concepts that have been pro-
as explanatrons for behavious Ot the

many forms the most essenbal empirical
work in ethology is either odsarvational of



b;;tm“‘s N3 recording of what animals do,
DO atter Pt s made to mampula&t or

Controd an ethologrca! or environmental vari-
_‘“‘l‘ For example. one might go out Into 3
torest and recond every acton of a particular
ﬂc'tldhnd; hquwhwwwrm
vanous behaviours like foraging encounter
with predators, feeding of nestings, the time
and duration @ sits on a lar tree, and
SO on. From such work, one can  visualise —
1. the time budget of the birds in study, 2. the
roraging of the males and females, 3 predict
thetr relation of foraging bouts when preda-
'Ors are present in their vicinity, and 4. find
the correlation between foraging behaviour

. dation pressure. and so on.

However, from the above observational
“mlludmmwdmlﬂm
“I:éuhmrb'““‘mmmm
which might be responsible for the correla-
m;m: foraging with predation pressure. To

-m"mmhﬂwwmﬂy
manipulate the system For ik

might be taken In area 1 the
may be increased, while in area 2 natural
mﬂim“""wmaibhm
whether foraging is affected by the increase
confidently conclude whether increased pre-
dation pressure causes decreased foragi
activity or not.

AIMS AND OSIECTIVES OF ANimal Beravious

Behaviour s 3 as one of the
most important functions of animal life. The
of the behaviour of animals is the final
objective of all other branches of biology.
Some of the elementary actions of the ani-

that must
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behaviour generally provides the fiene
environmental degradation.
sexual behaviour affecty the 5
of animals allowing us 16 take M..
save the environment. Field Hiscing of
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. jden Bragzj
ucld‘ed kﬂ()'t\fledge ab{)ut meaﬂe requires
jf;]u.FefieS. haViOur of

¥ = olden lion tamarin
,\;nd; S s to save them ﬁ'or;::
m"‘mim al behaviour research, oy, ;
ity and in natural habitat, hpg l::;\cc.:ap.
: asingly important. Many of the wo:(')l?’e
¢ ging conservationists have a bacigrog
;ﬂ,miﬂ’al behaviour or behavioura] eco}

ogy.
D. Animal behaviour ang . gY

- . conomic
_ration : Research on salm e
jpplic® On migrati
has revealed a lot about the m ‘8;' c:;

_ration. This information has been
:;fe in preserving the salmon in L i:la:;;
Pidﬁc Northwest, which has led to the
jevelopment of the salmon fishing industry
o the Great Lakes, USA. Thus, basic animal
pehaviour research has important economic
mpﬁcaﬁom.

such behavioural researches, if conduc-
«d on hilsa fish, can result in a boom of the
iwindling hilsa fishing industry in India.

£ Animal behaviour and welfare of
mimals : Knowledge about the welfare of
smimals is possible only through the studies
o its behaviour. The Society of Animal
Welfare has placed increased emphasis on
he welfare of domestic, pet and research
mimals. Cruelty on animals are punishable
by law. It is the duty of an ethologist to look
 the behaviour and well-being of animals in
lsboratory and field.

F Animal behaviour and neuroethology:
Through close observation of animal
haviour, Sir Charles Sherrington (1954), 2
Nobel Prize winner, developed 2 model for
be structure and function of the m‘;‘;‘;
ystem. This work of Sherrington has

Neurvethology is the science

= BEHAVIOUR

together. It provides an important frame-
work for explaining neural mechanisms
w_thh can benefit humans. Behavioural stu-
dies of poisonous and venomous animals,
o the extraction of poison (neurotoxic
chemicals) from such animals, is used to

make various medicines which has undoubt-
edly benefited mankind.

_G- Animal behaviour and science edu-
cation : Courses on animal behaviour and
behavioural ecology have been recently
introduced in Indian universities. Still, the
related departments like Anthropology,
Z_°°’°EY- Psychology and Wildlife have very
little syllabus on Ethology. Students are still
far away from wildlife and their behaviour. It
is disheartening that most students have very
little knowledge about the commonly found
birds and animals around their own resi-
dence, leave aside those found in National
Parks, Sanctuaries and Reserves. It is, there-
fore, essential that schools, colleges and uni-
versities should give emphasis on the study
of Wildlife Biology, Conservation, Manage-
ment, Animal Behaviour and Animal
Husbandry.

H. Ethology and human behaviour :
Many problems in human society are related
with the interaction of environment and ani-
mal behaviour. Studies on animal behaviour
has led to interpretation of the framework of
human society and to understand the various
society-related problems. Many studies on
child abuses and infanticides in humans,
finds its bearing from observation of animal
behaviour. Various ethologists document
that human societies have gradually evolved
from animal societies and that understan-
ding the behaviour of animals has helped in
unfolding the mysteries of our own social
organisations. For example :

1. Researches on chimpanzee and mon-
key has illustrated the importance of
cooperation and reconciliation in
new dimensions for understanding
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beings. The behavioural studies of
human being would have been much

less today without the influence of
animal research.

Work on social development in
rhesus monkeys has been of major
importance to theories of child
development and to psychiatry.

The woolly spider monkey in Brazil
displays no aggressive behaviour
among group members. Studies on
how this species of monkey avoids
aggression can be implemented to
minimise human aggression.

Male parental care studies on
California mouse, marmosets,
tamarins and others can give us

—
insight of father’s involvemen; i
child care.

Researches on circadian rh
animals has led to research relg,
to human factors such as ieHag
changing from one shift to a“°therin
an industry.

It has been possible to detect Stress
and psychological disorders ﬂ"mugh
research on animal behaviour,

Researches on chimpanzee usin
language analogues have led to New
technology (computor keyboargs
using arbitrary symbols) that ha
been successfully applied to teaching
languages to disabled or physically
challenged humans.



