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ETHOLDGY

The study of the-animal behaviour is called Ethology which originates
from fwo Greek words “Ethos” meaning “Character” or “Habit” or cuslon:
m.:a rn— "

o cans—Eharacter stdy
E:_or was use

dy”. Ethology literally means
lierta interpréTCharacter through the stady of budy mm.,.z:@
be called as descriptive miE.nm..oH. the “habits of animals”. Arima)
, behaviour is Eoum.an of motor activities-of an organism interacting with :d’
| ‘environment. The word “behaviour” signifies moter activities patterns ag

observed in the activity of rat when it will be exposed 10 2 sirange n:SSE:Qv
(motor activity). The feeding response of rat signifies specific activity pattern

senses the external world and the internal states of its bodies and responds ¢
‘changes which it perceives/Ethology deals with the study of animal bzhavioug
- in its natural habitat, The display of specific behaviour pattern of an oﬁmm_:m%
‘is dependent on its genetic make up-and the environment in which it EE&:G
Thé behavioural science or Ethology developed from the works of A. Vesalius
| (1543) and Darwin and Wallaces’ theory of evolution. Instead of dealing E:‘
7 behaviour, A, Vesalius (1543) gave the structural details of human brain in h
' . work “De Humani Corporis Fabrica” which has provided first insight o z,o
nervous-system (Grier 1984). Neurobiology, physiology and psychology at¢
the backbones of behavioural studies of animals. Herbert Spencer (1855) in .:0
book “Principles of Psychology” dealt with the mental continuity in the
psychology of lower animals to that of higher animals and supported :‘
theory of inheritance of acquired characteristics proposed by Lamarck. This

with each other. Behaviour includes all those proce_ses by whic an EJ::@‘

o - .__4”.._._.__.,_...4___».089._0%

. « . . _ . . Y
In a “behaviour” of an organism, a number of spe—fic behaviours ooac_:ne 2

T feeoth el 8 e =i bt e

S ki

PR oy

i

t

was expanded further in 1896 from reflex behaviour to choice or frec g «

behaviour. This was found to be of quantitative nature than gualitaiive and
showed gradation from one organism to another. Darwin (Plate:1 (1)) publ: .:,e
his book “The Origin of Species” in 1859 in which he maE> BRI Ty
contribution about the general principles of evolution. In this bock, hc r@
brought forward the idea that nature selects the fit individuals by weeding ot!
unfit individuals, Here he has not focused much as behaviour of animals but @
his later publications like “The Descent of Man™ (1871) arid “Expression of the
Eritotions in Men-and Animals’(1873) he. made significant contributior @@
o an:mSoE. of E.:Bm_m and- u_.ofama o<oE=o=mQ %E.omn_._ to behaviour ana

@
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A Textbook of Animal Behaviour

‘occurs after a stimulus. The stimulus may be any information, which.an organism
collects by its sensory organs, interpreting it in the nervous system and reacting
to it. Only, specific informations are interpreted and used in motor activity
which is known as behavioural sti . A stimulus may be useful at one time
but becomes useless on another occasion. The physiological mechanism of an
organism is responsible for triggering or n:&.mim. a stimulus, H.s the Bno:mam_.:m
of behaviour, perceptual, neuroendocrinological: locomotor activities and

different systéms working in'relation 0’ it came undef this. ‘Any pattern of -

- stimulus miay be-elicifed, if afly organism is not physiologically ready to accépt
it. For example, outside the breeding season animals will not mate and &mw‘..@:

not respond to sexual signal because they ‘are physiologically niot fit td accept -

the sexual signal: But in breeding season they will mate due to action-gf many
mechanisms in the body which will help in mating. The level or quantity of
bzhaviour will depend on the nature of the stimulus.

Finally one must observe the consequences of performing an act. The
consequence may be of short term effect, a neighbour, or long term like W:?.?m_
act and increased fitness. In behavioural study, one must consider teleblogical
and anthropomorphic approach. In teleological approach, a state of canfusion
may be created in the function of a pattern with its cause as seen in eating
behaviour of animals. Eating is important for survival of an organism. In
anthropomorphic approach, the organism possesses sensitiveness to respond
to a‘particular situation as humans do. Animals generally eatbecause of hunger
but mate because of the pleastire it gets during mating, : i

Charles Whitman of the University of Chicago and Oskar and Heinroth
of the Berlin aquarium are the two naturalists who are the founders of the
modem discipline of Ethology-(Kandel, 1976; Lorenz; 1981) Whitman studied
the reproductive behaviour of closely related ‘species of pigeons whereas
Hienroth carried out research on the duck behaviour. One of the students of
Whitman called Wallace Craig studied complex behaviour patterng and said
that there are two components of complex behaviours which are wﬁﬁ%”?o and
consummatory components. In appetitive behaviours, the animal actively
searches and orients itself to external stimuli. It is highly variable, whereas the
consummatory portion is more fixed and stereotyped in action. In prm field of
ethology, many naturalists like Konrad Lorenz, Karl Von mﬂnmo:kga Niko
Tinbergen published his research in different scienitific journals and'a'concise
account of this has been published in'1951 in his book “The study of Instinct”.
From their observations and many other naturalists it has been observed that
under identical circumstances in the same age groups or sexes, animals show a
stereotyped behaviour. This has led Lorenz to formulate fixed action pattern
(FAP) but new with the current researches it has been found that behaviour is
of variable nature. The concept of FAP was further elaborated by Schiejdt
(1974). Barlow (1968, 1977) has elaborated the concept of model ma_,io: pattern
(MAP) about a stereotype behaviour. Many ethologists have reported that the

L...,... Srty / il al _q. y, .
padtesrn ¢ map) W
7cy fechonigm (IR v
g=i1 @i the fighting response W ;
&y bt aulls, escape responscs of
Bawks, territosial threat nmmno:mmm‘
wle patterns of complex behaviour by
boand srodels are called sign stim@®
ik Hy a species and are called gs
i’ wWith sign stimulus. In ,,mocﬁw
S eg. many insectivorogs
#athibit all sorts of catchit®, .
ad as reported in the casegal
Beence of building materials (See
.Sometimes a stimulus may T@g

Eibl-Eibes feldt; 1958 éporteds

o g super normal releaser as foiind i flié & €-bf some birds which incubaicx
4 P . ferénestgbiniwn (Grier, 1984). In 1981 Lorggy
IR described the concept of inndté réfedsing thechanism (IRM) by Wmonm:mgm

\4 \4 sign stimulus and FAP together %ﬁnﬁ“&@ be Rm.wnmmsaa as follows: Sin

stimulus—IRM—FAP, where {RM is not a true neurobiological nature kinewn
to Lorenz but he compared the process to.the filling of reservo’= in his tamgms
hydraulic (or Flush Toilet) model. He modified the version and postulated an.
action specific energy (ASE) building up motivation for particular wm:mse‘.
According to Dewesbury (1978), “The term FAL cannot presently be usec n
effective scientific communication”. .
Beach (1955) reviewed the instinct or innate concept in greater aﬂ%m.
. Cassidy (1979) wrote a review on the concept of instinct. Grier {1984) was én
opinion that stimulus response relationships are learnt but many of the others
do not, show learning behaviour. Occasionally simple cues trazer leaggyd
responses in animals. When two stimuli occur simultaneously the ofteci 0" e
will be more than othier but if the two stimuli are of equal naturs, thev rogh -
conflict behaviour, seen in the fighting of males at a territorial horder w! ¢ -~
impulse to flee is balanced by the impulse to stay and fight (Grier, _oxﬂo;
conflict behaviour may be categorized in the following two types:
n .Womw.mo.ﬁa behaviour: Here response is directed to different 06,5
. like that seen in pecking the ground in place of opponent. .
(2) Displacement activity: Here irrelevant response is given suddenigke
éating instead of fighting,
According to-Hinde (1970) there are some other behigzy —5=
seen in the conflict situation which are immobility, compr %.
(1951) (Plate-1 (4))came forward with hierarchical organic behzprarsc ‘@
the complex behaviour which show higher and lovd the envirg, i
seen in the reproductive behaviour where I &Y deve :
building and mating and higher level by cq H€ory;
threatening etc. In the reproductive behavidiG
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. A Textbook of Animal Behaviour introduction : F'¥

Sociobiology—This is a fascinating branch of ethology standing betwveea:;
ethology and population biology where social behaviour ol an oﬂ..xu:_.,..:..”v

central nervous system plays an important role in bahaviour. Now it is pessible
; too stain neurons with different staihing techniques and to see its role in : 7
behaviour. Invertebrates are easy to siudy than vertebrates. The behavisur of studied. ®:

pigeons and doves was studied by Charls O Whitman (1998). He Wwrote a . PHYLOGENY OF BEHAVIOURAJL PATTERNS E

book on the animal behaviour mentigning his cbsérvations. After his death. Phylogeny and Ontogeny of behaviour are two different thinggy

one ow.Em students, O Riddle .v:c.:.mr d his noagmnm.ioﬂw.,ﬂoﬁm n.%‘,o Tenz : ) Phylogeny. of behaviour traces the; origin and developmeni of ao_._m,.:oﬁmw
(1903-1989) %_ma..mm..vv on.Sn.ﬂ_.n_w of | .‘E.o.mﬁmw .cm.wq ﬁ@m..mmnwﬁmm_.: ﬁ..m_...” sl k hacsoierictios ind mumﬁ.,.% in evolutionary time whereas ontogeny of ca:m.ﬁQ
- Psychology at the University of Vienna, ‘Austria studied-the:imptinting . . forms the stu mxwm.a.&.@ou&oa_. patterit of behaviour of species. The highe

- behaviour in young onés and wrote books* ‘King Solomon’s Ring?’ fmumw. B . volved. man sho Smi *adaptation in the form of reason
‘Man Meets Dog” (1954) and “‘Or |Agression”’(1962). Karl Von Frisch- M“M_WMN“ mb%%%”wmm.mw_mﬂw H MMM MM% o%nmznoﬁ or even in reflex which
(1986-1982) (Plate:1(3)} studied the ..wmnﬂonw.mﬁgnn%,cwﬂmmﬂn..bmﬁu@cmn&.. . not .m—muswW_ommm.am._.uw.mxvmmm:ow and taxes are essentially non-existent. €
the communication system of bees in the form of honey bee dances H,oA which in a simple mammal like a rat, reasoning is virtually non-existent but learning is 3
he was awarded the Nobel prize. Niko Tinbergen (1907) (Plate-1(4)) studied well developed. Here instincts are clearly seen and important but they ma:@

the behaviour of animals like butterflies, three spined sticklebacks and gulls modified with the axw.mmm:om. Some taxes are present but unly in the earlierd

in their natural habitat. He wrote bookq on *“The Study Of Instincts”’, | Social ontogenic ma<w_ou5a=8_.m8mam. The insects learn poorly and are dornin{@

Behaviour In Animals’ (1965} and ‘‘The Animal In Its World" (1972). by unchangeable instincts.and show taxes quite clearly. Learning is not clearl;

Ethologists are concerned with expetimental aspects of ca_umioE.m_,,_ study- _,Moom:muhzm below the level of worms and may not be a propérty of an organ @. ©

whereas neurobiologists are able to show internal mechanisms of an The instinctive patterns are still simpler and poorly developed and 1iie organis; 1

o_.mmnm.mn._.m cormioc.n mnn_ psycholdgists have taken into consideration is dominated by taxes and reflexes (Fig. 1). - o

evolutionary changes in animals. , 3

BRANCHES OF ETHOLOGY REVISION QUESTIONS Q.
Ethophysiology—Deals with the physiological aspects of behaviour 1. What is Ethology ? Describe its history of development.

which can be further classified into following categories: 2. Write short notes ¢ 1 the following: @
(a) Ethoendocrinology which deals with the relations bétween (a) Behaviour :

hormones and behaviour of animals' (b) Neuroethology deals with the (b) Signstimuli @

relationship between sensory processes and nervous system with a particular (¢) Conflict Behaviour

act of behaviour of animal. . ! _ (d) Law ofExcrcise. ®

Ethogenetics or Behaviour Genetics—FHere genetic basis of cmﬂ_._maoﬁ. ®
is studied because the genetic makeup of an individual .wumcnn%om the : o 4
behaviour pattern of an organism. : , @
Ecoethology—Here environmental influences on-a species rbn its .
behavioural changes are studied which pay be considered on two .m_.h.b.mwm.onm_ on
the habitat and another on groups of |species. How different species adapt.
themselves to different habitats and why|different species differ from om%. other
. is being considered, Different species living in the same habitat show 'similar - o . - : ERPEESA
behavioural adaptations, whereas other living in different habitats show change - - . ST : &
in their behavioural adaptations, It is intefesting to note that behaviour of 2'single . ‘
species may be different from that of a |group i.e. when a mémber of a species
lives individually it behaves differently than that when it lives in groups, Time is
also an important factor, influencing behaviour of an organism. - .
.- - Human Ethology—This isthe|recent branich of a ethology dealing
‘with the human behaviour: The variability of human behaviour has ogcurred-
~in evolutionary time, which has passed from generation to wnannmmou,ﬂw.._dﬂw:
their genes. - .
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Behaviour
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12 !

A Textbook of Animal

"a taxis Eww be embedded in a complex instinctive act. For example, the
a ] d

upright orientation of fishi (Crenilabrus rostrarus) with.ventral surface

. end shoti itational taxis (Fig, 1. A,B).
- déwn may depend.upon both photic and gravi  taxis (F |
o MM_,MME n%Ba.%E.?cB the side.rather than from above, certain fishes may

ent at an angle d. If ‘the effects of gravity are

ient at an angle upward or downwar . gravity
Hﬂwﬁa by destroying the labyrinth of the inner ear, the mm.:_ é_.: o:mﬂ.:
perpendicularly with light from the side and even with ventral side up if
light comes from below (Fig. .B).

i _
The taxis may be of following types: ﬁ

\_. Klinotaxis. In this case, receptor is not.capable o
the source of stimulation. The animal can co

n_comipare the intensities of .

stimulation Of te two sides of its body by turiing, the receptor first in
one way and then’ in the other. This ...

et ey

comparison is successive and enables

. .....m.m.ﬁm«mm@nwm.m:m .\wnncmqmn.\y:mam_ Behaviour

1

. Cases of pure tro

“ " *The dorsal light reaction” shown by many aquatic and aeria] aninnes

(keeping the dorsal or ventral sides uppermost), was distinguished fron®
tropotaxis by Frankel and Gunan (1940). In this reaction, animals move 1n

a plane at right angle to the source of stimulation rather than towards o

away from the stimulation,
$ not depend on simple balanc @

3. Telotaxis. This type of taxis doe 5.
as in case of klino-and tropotaxis. m[E&bn:SﬁPongmo:

Operating Emo:muE%FEm animal orients towards one ort
the other

R . v T - " . . T ——
and. not in an intermediate direction. This suggests thar the
- e 22 10 2T ] etk
“inflnence of one of

.Eomaacmﬂcmgn > inhibited i.e. animal orients towards@ -
S ‘oraway from the.source of stimulation, Examples of telotaxis are seen |,
the organism to tira until both'sides are .

uiuiation, 1§ are seen in .
o the Orientation o1'a dragonfly towards its prey (Kiinn, 1919), oriencario. @

Strmulated équally. Such type of taxis> Z - _.._mrﬂ om.sm._.aw w.mmc towards 6ne source or Ea other. Bees behave similarly if

s s€€n in e response of Ala moMim.ﬁ. blinded unilaterally, they first show circular movement but then orien; @

common fl ., Calliphora

sp., Luttlia $p. efc. to light during the
period preceeding pupation. Frankel
and Gunn (1940) showed that under
condi-tions of dim,.diffuse light, the
maggot's turning, deépends on mconoh.m?m
compari-sons between the stimuli on
both sides of the body. As the maggot
turned its head to the left side, a second

Sun
. W
light hanging centrally above the animal i | :VOM.....
was switched on momentarily. This was . Movement o IR
repeated, every time the head moved to Fig. 2. Diagram to show klino-

the left, but not when it moved to the Bh.wshﬁﬂwwﬂwg flies
right. As a result, animal circled towards (After o st the head
the light. If the second light was switched on BoB.mRﬁm_w w raﬂ o head
was to the right, the circling was to the left, .E.:.; orientationin : o:N..oH“ :
beam is not due to a direct response to En,a:.mo.:.os.ﬂ the .._umm._.n._ .M_._ 0
successive responses whose strength varies with intensities n..v.m.mva incidence
light (Fig. 2). . o

.7 3 3 * - .
2. Tro is. Ip #his type of taxis: the-comparison of stimulatio
is.sim E?b.oo:m.w.wwo..nnuﬁ n bilaterally symmetrica ceptdrs arranged
in such a way tha i

at they are funeqpally whemrtheanimal is
oriented toward OWﬁ_ﬂ_ﬁH.,.. 0 9

‘comparison makes S
source without: the laterl
klinotaxis. o T

from its predators, If one eye is blinded
flying in circles which shows dependenc
To explain that not all taxes depénd on
same butterfly will continue to pursue th
unilateral-blinding.

towards.light source due to adaptation,
Grayling butterfly (Eumenis semele) flies towards the sun to escape @

» its escape reaction consist ...:nO
e on bilateral optic stimufation.
equal bilateral stimulation, the

Original Path

) m_..mpumv.u.m”mw_pwi.wmaiuw sun-cornpass orientation in ant.

‘.an.

v
i

e female in a straight path after @

2

X
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‘18 . . S A ._.mxncoox o* >:_3m_ Tmrg_ocq s { Stereotyped and Aggiiired Animal Behaviour}— 17
reaction to the salt mo_csos :oinﬁa a uoEEolm,.wmmo'mo oow:a ,.SS a the Whole ao 3. iEo: Bm« involve a-number o f specific: . .n_nw_
. drop of weak acid so __whereas reflexes involve all or most of the Body like the flexion o leg 50
-~ réspanse to paififul stimuli oF e pupil Cofistiction to intease ligh:, Such  .*
\ " T reflexEs are adaptive and; m_.m. H._.wae.mnzﬂm. There are two classes of _.amaxnmo
/ &Eo:ﬁommmo:oﬁ. S :
; Anu......doEn. Eﬁa«om..,.......,. S o . . 0(
b} _Phasicreflexes _
> . u.oEn. Reflexes_: They -are slow; _onm lasting adjustments E:_nre
intain muscular tone, posture and equilibrium. @
: Phasic reflexes : They are Hmua m_..o: lived mn:cm:dana as seen in
,/f.,w,,,,. ww,mo tlexure response. v - T 0
Reflexes may be organised at various levels of the nervous system
Fig.7. Diagram showing geotactic behaviour of Amoeba. A. mcmunn%a Amoeba in and occur in varying degrees of complexities. Usually those with greatcr m
water B. Positive geatactic behaviour of Amoeba. complexities, depend on the higher areas of the nervous system, In :.me i
are generally negative geotactic in a culture containing in m test tube, animal kinedom. the ne of the BEOH Bol.l.llam,w of m
they gather close to the surface film with their anterior end mo::n_a upwards. sdsptation. UES ever, :.\m exes become less promin 2:@ X
House fly Musca domestica also show negative response to the gravity. featufes of behaviour because they become more variable and SGBTECT 10 gy
The fruit fly Drosophila when placed In a vertical glass tube, moves modifying influences of the higher neural mechanism and hence, are © -
upwards in the tube showing negative response to mHmEQ _ B overshadowed by.the other modes of adaptations.
5. Rheotaxis. Response to current of gifor watér is.called Rheotaxis. om
Most of the animals prefer to be drifted &onm Eo mos_nm mﬁ_. or air, i E_ ) o %
. o.w..q Amoeba show negative responise, while Pardmecia show positive theotaxis . _Instincts are Ew .more, complex and fascinating of Em\m.mmﬁmmpmmmr‘
5 \ orienting themselves with their-anterior ends upstream and |swimming or E:ﬁo E::Q was used for some_

‘ againist the current. Some of the fishes are also positively Rhli¢otactic. jm\ml@.m@..ﬁmzla;ﬁ_:.nce
According to Dembowaski, trouts living in stream, toil day and night in ible “wisdom of nature” but today we know that
order not to be swept away by the current. In winds, birds and insects _no special-energy is released in instinctive behaviour beyond the energy ®
mostly fly upwind although they may go in any diréction. . . the métabolic mechanisms_that lie behind. all the_ nm:c_ﬁlmm:fcf

. Thigmotaxis. Response to contact is called ‘H_E_maonmﬁm. _=<o_<oa 1n behaviour, It is also known that in many cases, instinctivc o
h . Paramecium when slowly moves, comes in contact with any object like Lpocﬂm‘:ormnpﬂm:&_w accurate “fixed pattern” of responsc because
: an algae or a plant stem, becomes quiet but an avoiding reaction is seen ] there is too much variability in the behaviour &. even in simple organism ®
A when its anterior end is strongly touched with a.solid object. _ and behaviour of _.zlmj_..a_. organism is ooaﬁﬁm@.ﬁoim an_mma and shaped
; 7. Galvanotaxis. A positive or negati sponse is seeniin animals cx individiial €xperience and learning. -
| mww _towards electrie-eurrent—In ositive galvanotaxis, animals move towards It was shown that in instinctive behaviour three parameters of
, ~ the negative pole or cathode when a weak electric current is given. Such behaviour are to be considered. These are 1. Unleatnt 2. Character of ihe ®
a behaviour is seen in Baramecium when they are exposed to weak electric species 3. >am_wﬁ.._mm‘mmﬁ_.m However, it is very difficult to apply this eniteria _ =
current. Paramecium move backwards towards -anode i:m: a m:onm to prove the instinct. It is already established that adaptive value is not ,,.
an.n:ng?;rmwénll- T - : feature distinguishing instinct from other behaviour. In the higher animals.

the first two criteria are even more difficult because it is not easy to control ®
individuals life experiences to the point where we can be sure that learning
has not contributed:to a pattern of behaviour. For-example, cat killing a @
mice was presumed to be ‘instinctive behaviour but all cats do not kil e
o mice. It is because, Kittens-often-see adult cats killing- mice before they

: - do so themselves but when kittenis are reared with mice they rarely become

REFLEXES
Reflexes are very similar to taxes because they are _.o_.mF ely-stereo--

oy e Ty Pt

typed and they may fit into the definition ,o_,. [ innate | coamﬁo:n
g@l&n of inherited nenral I

e P e L 1 i A ST

1) differentiate befween taxes and mﬂﬂﬂﬁm.

o X L A SR s
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" gther whose one fore limb. é.m.m\man&mﬁ.na..ﬂ birth and E.m...n.ia. .
“both the fore limbs were amputated. He observed grooming Bo&nﬁbﬁ on
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form the first time an animal of a certain age and motivational state ncounters
a particular stimulus. Fentress Coqw-w\‘uv mE&..mn._ .mﬁ”woﬁwnoa b ovement
patterns in phase: grooming of house mice. mm&éaoa._ﬂ.cn& mice in three
groups, where one was a normal animal Which functioried as menﬂﬁ._..&m

1

the animal’s sitting posture, tongue movement and movement of the shoulder .
and upper arms. Striking similarities were observed in grooming mmﬁnﬁ,am.
amputed and in normal.mice. A synchronisation has been seen' between the.
shoulder movement and tongue movements in the amputated mice. Normally,
the normal mice used to lick fore-paws during grooming. Similarly; evep-in -
the abserice of fore paws in“amputated mice, the tongue:is mﬁmnm.ma._.a lick-

the air while grooming, the near eyes remain closed in both the case.
It has been seen that territorial defense in tHe stickleback may be
elicited by a. dummy fish with a red belly even if the dummy isnot shaped

like stickle back. On the other hand, the faithful model of stickleback ’

Fig. 9. Diagram showing territonal defense in stickleback.

A. A faithful model without red belly releasing no fighting response.
B. Dummy fish with red bellies releasing fighting response. . "
C. Fish in inverted position presenting threateming response. :

nnfﬁnu.& :
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failed to release fighting if it does not have the red belly. Further it is
shown that more vigorous attacks will be made if the stickieback is
presented in the vertical position with nose downward (Fig. 9).

From the classical ethological point of view instincts show following

‘characteristics {Dewsbiry 1978). ‘

.. 1.’ Instinctive behaviour of organisms were genetically based as the result
o of: naturat“selection. :Genes are responsible for all the-behavioural
~ patterns’and these are modified and preserved with natural selection.

_- 2. The instinctive behavioural patterns and acquired learning patterns werc
* -of separdte categoties and there was no gradation between these.
"Organismis shoW “Instinct-Conditioning Intercalation”. According to
‘Lorenz (1937} units of behaviour were either leamt or innate and are
interlaced in gross behavioural patterns;

4. Elements of instincts remain unchanged and instinctive behaviour is
expressed with experience. However, the kind of response and its
inensity is determined with experience.

5. Instinct adapted to the environment occur with out any ccuscious
purpose on the part of behaving animal. Instincts were generally
adapted responses and its performance was “blind” (Dewsbury 1978).

The word “Innate” either means behaviour has a genelic basis i.e.
by natural selection new organisms develop showing distinct heritabie
components playing its role in the behaviour development oz it means
developmentally-fixed behaviour, independent of certain environmental
factors. Lorenz (1937) considered instinctive behaviour patterns in
phylogenic and ontogenic sense. In 1941, Lorenz reported similarities
between motor patterns of different species of ducks and geese, where
behavioural homologies are seen. The saiticid spider male shows specific
display to the female to stop her prey catching behaviour. This behaviour
originates in phylogenetic adaptation. Sometimes a behaviour is functional
in some other geographical area and preserved through heredity e.g. on
Galapagos islands, grouind nesting doves exhibit ‘“destruction display”
whenever they dre approached by human beings, even in the absence of
natural predators on these islands to whom such display will be effective
(Eitl-Eibesfeldt 1961). This shows that an instinctive behaviour may
originate at some other place. by natural selection. The genetic basis of
behaviour gets ample support from the selective breeding and cross
breeding of the organisms. it has been seen that organisms always inherit’
genes and cytoplasm on which their behaviour depends. Behaviour which
comes under phenotypic areas cannot be inherited by organism. Mareover
most genetic influences are indirect, mediated through the environment.
The word. “Innate” can be defined in the negative term as “uniesnt”
while learning in the positive term is acquired with the span of lime
under the parental influence. In thie ontogeny behaviour there are
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must have unlearnt behavioural sequence which it acquired ﬂ:nocas
. evolution, .;m learning potential of a species depends upon the } rity
of its nervous system and behavioural capacity according to its genetic
record. During maturation, some aspects of nervous system _..o:o& others
like that observed in Robig hatchling which cannot- walk but nﬁn breed
and chirp. In the higher animals, a new born when go_._n:aa shows avoiding
reaction of certain part of:body to‘the stimuli; But'in the Hoéou E<n:ounm8m
at first large part of-the. co&\ moves away- D.oE the mE.bEsm ﬂmnﬂ. H,n moves
specific parts. A néw born when touched onthe mamdm its mmno. EBEm om
the head -occurs. In humad Bein s, infaf nfg :
patterns while the aduli§ possess mmauoa cnmeoEmH _...w_.wogm. .H_Ew myoim‘
that certain behavioural patterns oon_: inborn of :Ems. oSmHm_ ¢an.be
leamnt in different parts of life. More noBon the niervous system, _Bon it
will rely on. Ham:::m. rather than, on inborn actions. Monkeys improve
with every problem 93_ face and solve them.withofit a _.EE&& It has
been seen that the EEEHE very quickly .ow Smnofnm e.g. it
can learn to avoid a shock when light appears. It hds been oamn_&oa that
if a stimuli is attractive for an animal, will learn faster, - ,

Dogs, cats and lions think of their trainer as aoBSmE (Super Boss).

The learning ability of a species depends on the conditions under which
it is evolved and on its living circumstances. In many animals like fishes
and birds the parental care is seen. This influences the new borns in
learning simpler acts by which it develops a strong emotional bond with
the parent. Such a bond giyes opportunities to learn many things from
their parents. These factofs ooBm under imprinting studies.

ighly specialised and :5:& 3:.: 02855 .

WW@EWL_.. n\a.a»mrﬂmww mm.u.mQ simple thinking in the young bird, Hothr‘mt
_to follow 50 first ;wmm«mvmmm. ing object .."..moum and &mﬁ.tnamnapmmoa

remimiscent of the natural tendencies o follow its mother, This is a case

B i T L eV i A AT T

“of learning and the bird can be imprinted in in this fnanner on mr.roﬂ any
suitable object, animal or person. It must nawnua upon- moEa special

st i R

condition.of the-nervous-system.prevailing only earlyia the development

ww“.mw_.@;mmm] bird-is not imp. .unmn_ .&Hm_.:m,mﬁ mm@@mﬂm“omrmﬁ@wﬁ

_nay neyer be: imprinted. If itis not uannnu 1o get, nﬂﬁnﬁﬁn inzthis way

A s

during this period, then later on, it is unable to recognise and »d:o& s
mother. Therefore, imprinting isa restricted. HmEdEm éEos is noﬁ uoﬁ_Em

at all the times of life. .
Konard Lorenz su mmnmﬁoa that bond between’ mmHaEm and .UBrn_m ones

remains for a short period of time. Imprinting helps in- recognition of hig,

own team miate and in later part of life, it helps In choosing mating] lpartners. -

_u imprinting, object of attachment is learnt and it wmm conb\ €én. that,
s ey e Ak~ : 15

==

.~

®

. aaﬁmmm condition which is exhibited by making-sounds of mewing, crying,

Stereotyped and Acquired Animal Behaviour 25

some of the objects influence better imprinting than others (Masson 1976).
Accordig tn MASSOM. the object which moves or flashes or is allractive -
are more effective than others and there are inborn preferences for specific
patterns of stimulation.

In many animals, parent and young relationship is in the form of a
social unit where the behaviour of both should be studied simultaneously.
The presence of parents, make thé young feel more comfortable and
contented; whereas, in the absence of parents, young individuals show

C z.?:m ete. Q&mmmon 1976). This-can be seen in the behaviour of
infants of monkéys: If théy afe separated from theit mothers, the new born
will make a distress call and on hearing this, the mother will come to the
infant and after identifying, clasp it to her breast. Mother gives
motivational behiaviour to the infants. .
rning.in wo:nm?:azacm_m. depend on the nature of species and
the cirgummstances e.g. an animal :S:m in a city area will show different
Eﬂﬁm than those living in the forest. Monkeys are a Qm_n/m_./.e
example of thistype.

*Many animals imitate the act -of others and thereby le2rn many e
behavioural palterns e.g. whenever a rat sees the copulating rats it is
sexually aroused. Very often, work of an individual is enhanced in the
presence of ansther individual. Such an act, is seen in ants. This is one
way, by which, ¢ parentcan educate their young ones. In higher vertebrates.
learning by making observations, is very common, An older one in the
group of animal: become dominant and educates the younger ones. o
primates and many cther gregarious animals, mother teaches infunt-
whether to accept a thing or not. The infants learn to avoid unfamiiiar
foods under the influence of their mothers. A bond of love is seen belween
mother and infant which culminates into stable relationships later and
leads into friendship and rank orders in thé animal societies. Very often,
male takes the role of mothier and takes care of the infants. This has been
observed in some Japanese Bo:wowm .

Learning behaviour pattern. These are passed from one generation
to another through heredity and modify under the influence of environment

L
where that drganism lives: Learnt information is stored in the form of @

illing etc. and using @
-perspective, Primates [earn faster than other animals, mmuhma:w
and environment influence many behavioural patterns. But in learning L
animals, environment influences.the aa<o_ow=ﬁ=~ of its behaviour. Man

- who _oEdm Bm.:% EEmm n\_EoEw from his surroundings is not able to follow L
the song of a bird, There are.many:processes of learning, of which

“Habituation” i$Gne. This is a negative process of léarning i.e. ignorin me
P W Vo P P

P 3

000000

- “Memory”. hmm..:Em is a process by which an organism gounects —-
] information if'1ts Brain about Ie amEm. hunting an
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~organisms with-different stinvaki and T

m.__ .m.mz.mc__oc_.

stw behavioural m.m:ogm ‘are controlled: 3_ Eo REIVous’ mwmﬁa

and are modified from _mmBEm It can be said thiat nervouss stem must -

have-soie physical maniféstation of HomHEm which'is- 856& “Memory

Trace™ or “Engram™ without which learning is not wOmmHEn Q..mm_u_@ 3&81 e

"It has been found that the locus of habituation is located in'a a.n?.mmmuo:
.~ of activity across the synapse between two m&moosﬁ neurons nUns_mccQ

1978). Thomson {1976) reported a decrease in the :o:..onmnmﬂ_:aa during
repeated stimulatigns.

Habituation./A simplest kind of learning seen ¢ ifeis
_hab it mple whereupon repeated, Bﬁwmmmnmﬁoam

stimulus, the animal mnmacmzw decreases its natural res il it
m .@Mkﬁm entirely. ‘Here the ¢ natural response is H.H.nnco::wahouomﬁa to-2
mmﬁc_cm.;mgsn_bn urs :1&2. thosg’ o:d:ﬁm» nom.ue_ﬁ_.mmo mzac_ﬁ,
is_such, that respornse to it 1 . : @é of
Jll.-l.l\'\‘l,.bs[lllnxwi\r-ln.llnlu

animal survival or ha
ifferent response to-a m..oasnunw _‘ovomnna mnB:Em e. w ;. mnm: like
Helix is put on 4 substratum subjected to a mild electric shock :.omwonn_m
by withdrawal of its tentacles but if the shock is répeated ﬁ.nnn_couzw_

FE.EW

significant stimuli are made more perfect during the learning/p

assical conditioning or associated learning !or reflex
nou&noasm When two stimuli are _.ovmmﬁn_ simultaneously for a number
of times, the animal develops the ability to respond to one of the stimulus
to which it was unresponsive before a reflex. Pavlov has conducted
experiments on these lines on dogs. Under normal circumstances, when
the meat powder is blown into the mouth of the dog, it responses
reflexively by salivation. When the bell is rung, in the beginning, no
such response is seen. Then he associated the sound of bell with the meat
powder and repeated this procedure many times at successive intervals.
At first, the bell sound did not produce salivation but m:w_. repeated
pairings with meat, the ringing of the bell alone could omcma salivation
because the dog was conditioned to this simulus. He called Eo salivation
to the bell-as-conditioned seflex (CR.), the bell 45 conditionpd stimulus
(C.S8.), Eo salivation to EnEB an .Eoon.&aonon chc_ ] Ac C.S.).

The-samie- experiinéat has been coudncted many times. o &H.mﬂmn”.

Pavlov. obsetved. a nimber of  duing his

..m;m_.moa\nma. m:n_ >onc=ma >:_3m_ mmzmSoS

axvan_dana with mmmoo_maa _oE.E:m .of the aom s&_nx are as follows:
1.-The C.R. becomes progressive better established -and frequency

increases if U.C.S. and C.S. are applied mote and imore in association,
with.each other. This has beén nameid acquisition by:Pavlov. (Fig. 10).
. 100 Acquisition
B0
60
R
i
G
40~ Extinction
20

] L .
10 REST 15 20 25
--Days of testing

ok

Fig. 10. Figure showing acquisition and extinction of a conditioned Ieg fiexion
response il dog,

2. If the so conditioned animals were now given a rest and conditioning
was stopped then after the rest period, the frequency of the C.R.
decreases gradually if only C.S. is applied at a start. This has been
named as Extinction (Fig. 10).

3. If the distracting stimulus (D.S.);—like a loud and sudden norse is
applied together with C.S. and U.C.S. during the early period or

acquisition then the frequency of C.R. remains low and it becomes
difficuit to get established.

4. :..E.o D.S. is applied during the early period of extinction, the
extinction is nullified to a great extent and the frequency of C.R. does
. -not fall as appreciably as in the case when no D.S. is applied.
-5: <If after the rest period the dog is subjected not to C.S. alone but both
CS.and U.CS. Smmn._n_. the extinction is prevented.

e

T ....m... A&m.nnmn.mm of the mvvromco: of C.S. and U.C.S. are important for

.. -establishment of C:R. It is found that maximum establishment occurs

-whenC.S. is applied before U.C.S. and the time gap between the two
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animal cnrmﬁocn is instrumental no:a:_os_pm b:socmr En E::: is -

in a quite different training situation, the same n:n:o_:o:o: ofa quisition
and extinction and the same laws of ooscmEQ. repetition;.reinforcement
and interference apply. Enmnuﬁoiu_ oo:a:_oﬂum. the mEEm._ naturally
emits a variety ‘of responses thatare'stored in:him. ﬁﬁ ttainer tay sélect
one response to. reinforce-i.e. depressing a _mco mﬁmsn::m on his|hiridlegs,
turning right rather-fo.left ete. Due: to thi ponse
emitted. in m_.nmﬁo_. frequency- and- oEﬂ. amwbonmmw gL n_oiq or habituate.
where the:reinforcement.involves.the satiatfon of:a drive_as séen'ini the

case of :::mQ animals. c n_.ownnmm_nm ‘a’leveror E_.Enm Em_,: 10 get w_o.oa..
" This training i§ ‘called réward training. Wheré thétei ,mo_.nan:ﬂ involves -

the escape from the same unpleasant situation such as electric shock, hot
or cold water the training is called escape training and where the
reinforcement involves aveoiding of noxious stimulation altogether then
it is known as avoidance training.

Trial and error fearning. Instrumental Conditioning om: be made
complicated by simply increasing the complexity of stimuli of response
possibilities. This can be done by giving the animal a choice of stimuli to
respond. Here the animal is forced with a large number of alternative

responses to a given stimulus where it has to choose that Hmmuo_,swn which

results into better survival of it. Animal tries- mz the fesponses one 3. o:n..

and -ultimately it leatns to.exhibit the right response. -

In the beginning of trial and' error learming, animak- B om._E.mn
number of errors choosing wrong responses but with'the time :mm:a to
avoid these errors till it makes the right response without meﬁm any
error {Fig. 12). This type of learning, forms a. <m_.w major. mcﬁnon of the
whole learning process of animals because they are -always L_._ﬂo::ama
by many alternative situations and responses from which E.nw have to
learn, to select the right situation and responses for their survival e.g, the
animal may be confronted with two doors one light and-one dark, where
food is behind the light door, the dark door is Tocked and the E_;EE must
learn to approach or jump to the light door whether it-appears to the right
or the left. The animal here is required to make a discrimination of
brightness but the same test could be applied by using a triangle and a
circle, loud and soft tone ete. In this type of situation, the animal is more
obviously involved in a process of trial and error learning in which correct
responses are encouraged by rewards and incorrect responses }mnoﬁmmna
by withholding the rewards or in some cases by giving vrs_msaaﬂ
Likewise in Eugléna if an algal filament becomes an- o_umﬂwnwm, it soon
stops and the anterior end: ‘begins to rotate in-a:wider circle; &o woﬁnm_o_.
end works as pivot.on.which the body rotates. and then .ﬁana .

tRosbIAT

off towards 'a path that is free from the- chSnm«. Sugch

CafohakAl-f ot

Enmo.dn?o& thiis te sponse is-

Qm.&o@uonw:n Acquired Animal Behaviour
_.%omﬁ.m, if- the ocmﬂm“n_m remains there: This is called Trial and Error
Learning.

7 1004

N — N . it
1% Smin 2™ 5min 3" 5min 4 5piin
Time In minutes

. Ew 12. m_mﬁa showing a_mzonmr_w between trials and ecrors, Number of errors

nanﬁ»ma with thei En_dﬁm in time

Still, more noEE_omﬁn_ is the “multiple choice maze” in which the
animal may be required to make a number of discriminations in order (0
get the-food at the end. Maze learning has been studied by using a number
of devices. Many experiments have been carried out with maze on different
animals like rat, mice etc (Fig. 13).

E._w_omo:w of learning. Learning of Protozoa group of organisms
is still a debated question. Amoebae and Paramecia are capable of
habituation to unpleasant stimuli, such as strong light, mechanical shocks
etc. Learning is found at the level of worms, where a bilaterally
symmetrical nervous system is already developed. Experiments with
earthworms show that they can be trained to goto one arm of a ‘T’ maze
learning to desk, moist chamber and to avoid the other arm which receives
electric shock. Among Molluscs, some evidence of learning of a simple
‘T’ maze by snails have been demonstrated but such experiments were
not highly successful, Learning has been demonstrated in Ocropuses who
were trained to come forward from their rocky place to seize a crab which
was Hoionoa ::o Em mm_. o:a 0», H:w mn:m::E E\ a E_.omn_
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35 A Textbook of ?._wam_ mw:m<m0cq

observed in many Arthropods. Nelson in 1971 found ox.ﬁaﬂsmwo: of
proboscis in Blowflies when exposed to sugar moE..ﬂo:.. Eo.f_dn_wn (1962,
1965) reported avoidance responses’in .insects ”.S_E._..Hon f&.oﬁ.ammmm..
Odours affect the learning of avoidance behaviour in Drosophila (Quinn.
et al 1974). Much attention has been paid on the behavioural studies of.

gastropod molluscs because of the presence of well developéd nervous

system and other systems for m:mmmoyomwnm_..mﬁﬁow Onmwnmma.ﬂ..@mﬂmv
observed food aversion learning in terrestrial slugs. T, pﬂ.ﬂnnﬂﬂwwo.ﬁmﬂmcm
has been found-to be highly an<n_ouna...§ _nnH.”anm.m_..@n.whﬁ.mu_._\..__”oﬂ..:._. X
discrimination by visual pattern (Sutherland 1957, 1961). - 1" " "~

Psychology of vertebraté. leafning is' n_.oainan. 5‘ a“*Qontinuity -
Theory’ according to which, processes underlying learning are

imilar in -

a1l the vertebratés (Voronin 1962). Bitterman (1960, 1965a,b, 1975)
contradicted this theory and said that a comparison of ‘unc nn.:_oam._
relationship between variables should be made rather that n.o_dﬁ.».nsm_.ﬁo
absolute scores. He studied reversal leamning problems in H_bonw.@m. tats
and pigeons and found an improvement in the learning of <E.wo_._m reversal
problems. In contrast to this, Bitterman et al (1958) have _.nvonna no
such improvement in the case of Goldfish and Mouth cwnoamﬁm. He said
(1965 a, b) ‘we conclude simply that experiments on habit revefsal tap an
intellectual capacity of higher animals that is not at all developed in the
fish and is manifested by the turtle in a restricted class of Eo.En:.p.. He
was of the opinion that a qualitative difference exists among species. H.s
his experirhents with rats he could find that rats are able to mvoi mz.mﬁamco
-strategic displays but they cannot show random Emnor__nm. ,ﬁm_:.oaam:
(1975) concluded that random matching has not vnmn.anaonmﬁmnaa in
mammals. Rats and fish qualitatively differ in.performance of HE:EE.. of
tasks (Bitterman 1975). In the development o._.. learning theory, adepression
effect is seen. Performance of two groups of animals depend on the
amounts of réeward that is the larger the reward, ﬁmimnm lea m.mwm,o.u. .Hs

the case of rats, it has been found. that rats tun slowly .#.H.._..mmwn.ﬂ._..éﬂg they
were given smaller reward which had received larger rewards earlier. Such
a speed is even slower when the animal were ﬁm_:wa.. n._moc.m outlife o.:.
the smaller reward. Such an effect is called n_o?.d..%u.o.n ffect. It is
interesting that fishes do not perform in this way. Fishes. ;Tp .mmmﬁan._:

both the cases (Lowes and Bitterman 1967). R

|

_

REASONING e
ere animals B.arn\m.uE

al \mg??m.;wmﬁoatﬂal

"1 ses. so-that. th n ealise which” would be the right -
responsgi.sorthat they may come to-realise i_E.n . uld_b ,nmh.. t

_response before actually taking up:the response. Reasoning is E\m.wwg
" to-solve the complex: problem with something mor¢ than simple trial and

Hh

“from*1f and thus i.m._nm_..._uﬂac_.;.m_.di.Eo.&am.an.nmﬂm. Of all the animals e

- . - . - ) . - - 7y " .
‘to some general principle. These animals are given a great deal of taining.

‘more rapidly-and are moxg, versatile-and stable in thej

Stereotyped and Acquired Animal Behaviour

§

reasoning can be €xp
ways.the.simplest is Detour experiment. where evolved animals liks
Cephalopods, monkeys and other Primates are able to reach-the food even -
by m.na:.m. against the natural instinct of moving away from the food.

Reasoning réached the climax in human beings where the right .
-an-be’ taken up through analysis so that the chances of errors mi

1 _analysis 5o that the chances ol errors | ght be 0

- BT mmra—t

minimised.. In" Detour-experiment,’an animal is blocked from direci
.approach to the food he can see and smell, -by a barrier or some other @
-arrangement.-In order. to get the food the animal must first move away I
tested in Detour problems, only monkeys and chimpanzees show any %
degree of success upon first exposure to the situation. Many other animals )
havé learnt to perform detours after failing on theis first few trials. The %
Octopus can slowly learn to detour-under some conditions but not others. @
Fishes and birds eventually learn the long way around the barrier.
Laboratory reared rats, dogs and raccoons are rapid learners, although e
they initially fail. a
The performance of Detour upon first exposure is similar to whal @"
we call insight into a problem in man. Even more direct evidence for _
insight-type solutions can be seen in other Linds of experimenis with en,
chimpanzees and to some degrees with monkeys. These studies were first
performed by Kohler during the first world war and showed tha: ®
chimpanzee is capable of attaining a banana out of reach by siocking
boxes below it and climbing up or a chimpanzee will fit two'sticks together [
to pull in a piece of food that is out of reach of -ejther stick:lane
Unfortunately, it is difficult to be certain in these nmunm,\,? sisnal @
did not have some exposure with a similar type of problesir -
..Oﬁro_.mbuno»n:om”oﬁnmc::fo_om_.a

The major question:is whether they canj Ie O Thaster the problem at a
and if they learn, there is-question of how rapidly-they tan master it and
at-what level of complexity they can perferm. One of the easiest of thesc @-
problems, is E.n. conditional problem.-Monkeys learn conditional reaching
Glutions. e B
. A more. difficult type -of -principle-learning is called. the-Learning ®
set. In this case, an animal is first required to discriminate bétween two
common objects that differ.from each other in a number of physical ©
dimensions. Displacement of the correct object, regardless of its position,
yields food to the hungry subjects. For example, a monkey requires 50- (Y
TOO trials to master such a problem. Very similar but more difficult is
Oddity principle Learning on which three objects are presented. two of @
the same and one of different nature and the task is to pick the odd vne
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2 MOTIVATED BEHAVIOUR

’ ‘
Motivational aspects. of instincts have been- mnm_u\mma in: different

. organisms, >ono_.9=m 16 this; Bm:« Emﬂsnzﬁ&gwﬁoﬁ.m can bé analysed

PR AR

into “Drive” Ennnhon_.noimam a;goal; the attaigment of ﬂ:nr results'in _

o

reduction of the drive or satiation.. Motivational behavious is a drive that
leads to a goal directed behaviour or satiation, which is'measuzed by the
intensity or the rate of consummatory behaviour-e.g, in eating,|drinking,
mating or by the rate of intensity of work, the animals do to [reach the
goal. From the neurophysiological point of view, the mofivated behaviour
or instinctive behaviour is said to be controlled by the hypothalamus..
Certain excitatory mechanisms are seenin the hypothalamus whose
actions contribute to the arousal of motivated ‘behaviour, whereas
inhibitory mechanisms feduce the motivated behaviour iri the organism.

Instincts, are the most complex of stereotype: .amrmﬁo:a seen in
the organisms. In the lower organisms, the innate responses which are
elicited by the combined-influences of the internal environment and
sensory stimulation. The internal environment “Primes™ the response
mechanism and the sensory stimulation triggers with the result that a
complex neural mechanism set into action and thus brings about a complex
behavioural pattern in animals. In the higher organisms, this innate
mechanism is greatly modified by learning and overshadowed to a point,
where it is difficult to recopnise instincts as such, By the time the
motivated aspects of instinct behaviour had emerged, it uimm very
meaningful to talk about **Drives" or *Goal directed behaviour™ and
“Satiation™. In mammals, it is-believed that the drousal of drive is the
result of activation of neural excitatory mechanisms in the hyppthalamus
and reduction of drive is due to activation of inhibitory _...wuoEm_.mEmo
mechanisms. The motivated. cosmEoE is- nomc_mﬂon_ by-the- combined
effects of the internal m=<:0550=r monmoQ muﬁcr. nan& Emcnn.onm
and _oE.Enm behaviour of the ofganism. ‘v .

GOAL DIRECTED BEHAVIOUR A,

In practice, animals give Emuw ?.oEoBm i:r n:: concept of
“Goal”. Goal can be defined as a situation where behaviour of m_ﬁ_ organism
ends e.g. Philanthus after building its- nést. ‘tentel; .ﬁoum begging.
oonmm_o:m:w. aos,m_ images of desired EEmso:m mﬁ.mmo.mﬁ& in] Onmms_mam

an - S e e

z_oz,_.maa wm:msoS o . 41

e. m aomm learn 8 procure mooa at one Emom and water at another place.
There are three stages of motivation seen in the organism's behaviour.
1. A phase of "Appetitive behaviour” i.e. searching for its goal which
is modified with experience ¢.g. predators search for the prey.
2.0A v:mmm of “Consummatory acts” once the goal is located, the
behaviour of the animal changes with stereotyped fixed actions
e.g. eating is a.consummatory act of feeding and drinking for (hirst
etc, ’
u_ A phase o_ﬂ.:OEomoo:nm.. which occurs after achieving the goal.

- It has-been seen. that the-aforesaid stages are not truly muw:nmc_o in

~-all the' ¢ases but are’ :.co for-only limited cases e.g. birds are in the habit

of _u_.EmEm large E:Mm to build their nests and then again they bring finer

- material to-complete the building process. Dr. K.S. Lashley said that

motivation is under the control of nervous system, external stimuli and
changes in the composition of blood stream. He further stated that chains
of stimulus-response sequences and alterations of responses within the
organism, usially takes place under motivational behaviour. In different
organisms, motivational changes occur at different occasions where
motivation and learning go side by side. It is not possible to demonstrate
learning in-the absence of motivation and it has been found that in
motivation some past leaming may be required.
Human behavioi r may be influenced in the following two ways by
..Bo:ﬁ:o: :

1. Generally mo'ives make organisms, search oriented in the absence
of external irffluences e.g. during sleeping, man stops doing work.
This shows that motives bring about changes in the organisms
relationship with ils environment where it lives.

2. Under motivational behaviour, an organism is activated by having
extra energy for performing an act from tnotives. Motives bring
about an action of a general arousal system. Hebb found that the
same-stimulug may be responsible for the arousal of the action of
an organism and it may-also indicate the direction of appropriate
activity, which can be seen in the case of predator- prey
relationship. The smell of prey arouses predators to search for the
‘ptey and also provides cluesas to where it may be seen in the area.

' 'MOTIVATIONAL PATTERNS -

- Mote Ea more’ 5223 occur even- after. the quiescenc: of one
‘motive, Once a‘ mom_ is- achieved, formaticn of new goals may be there.
Sometimes many Bon:_.om at a Eﬁm may’ sccur in the organis a but the

- Stronger: metive remairis: gffective under.the: Emzouoo of otters e.g. 2
_Ean man will-not eat if the foed available to ...EB was asi ed by his

- religious: leaders not to eéat mo_...mon.nnrm_o.gm reasons.
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in small quantity to the animal, incrzases the hunger drivé-and affects the
behaviour. of the organism. In cattle and rats mum&mn.g:.mnw. drives are
motivated rather than general hunger drive in ordér to.meét the requiirefnent
of the.body. ... - R o

A

3. The sleep-drive. Animals.have a-habit-of $leeping:or taking rest. -
Sleeping i§ caused-by certain chemical factors, which:stimulate certain
centres of -the brain and nerves whereby miscles ate télaxed. Whenever:
an organism-is tired and body is fatigued, body requires rest and during
rest cessation of the persisting stimuli leads to fatigue-and compels the
organism to rest but in the state of emotional disturbances _.nm%onm not
bring relief and sleeplessness occurs. Experimentally it has .ovnn seen
that sleeplessness can be caused by injuring some lower centres of the
brain which control the sleep drive. !

In the behaviour of an organism, many other culturat Emo__nnom like
regular alteration of light and dark also affect the sleep drive. This is seen
in human beings which follow a regular pattern of w_nonim.acasm night
and avoiding during the day, Some Bolivian Indian tribes who are adapted
to sleep for a shorter Jength of period even during thie day, are ox__oow:.osm_
cases.

4. Heat and cold drives. Weather affects organisms. In the skin of
organisms, a few receptors may be sensitive to heat and-others to cold.
Body temperatures are maintained at constant level by complex
mechanisms in the higher vertebrates. The excess of heat, during summer
days, is removed from the body, whereas, in cooler-days‘it conserves heat,
Many hormones in the body play an active role in bringing about the
balance of the body temperatures like Thyroxine -and Adrenalini. During
cold, body -temperature falls below normal, increasing the aétivity of the
body by increasing secretion of Thyroxin and Adrenalin, due to which
blood pressure rises in the body and blood flows more to the deeper layers
of the body. During heat sensations, an opposite action is seen where the
blood vessels at the surface dilate exposing more blood of the body for

cooling. purposes. Many other external devices liké ice" watef, coolers,
electric fans etc. are used by man to maintain his body Hmaﬁ?.m:._um at
normal level. Such controls are called by Hardy as “Servo ooujo_: which
are different from the internal controls of the body. “Servo controlled”
behaviour of an organism is also under the control of the hypothalamus
‘and it is seen only in human beings. ,

" 5. The sexual drive. This is an important biological drive for
maintaining social oérganization in organisms, which is dependerit on the

environmental influences as well as the hormones a:oc__.n.nnm inthe blood.

In' bothi-tHe $exes, presence or absence of:certain:Hormones play an

-important fole for developing the $exual drive:. This is also-influenced by

the -emotional state of the organism. Different:hormonés-released by

am———tu i e - .

. many birds when castration'is dore, the singing tendency is lost but when

-
Motivated Behaviour . 2

different n.naoonn.n .m_msam of ﬁmn.coaw hn.m,:_mﬁ the development of sex @)
drive in the organism. In males, androgens released from the testis, ACTH

.- and gonadotropin released from the pituifary gland are responsible #
- -seXual'maturity. It has been seen that mating behaviour develops in mature

‘male ratsin the presence of a receptive female rat. Beach is of the opini@®
“that for copulatory acts in a'rat, previous experiences are not necessarv.
In. the organism, sexual drive mainly-depends on the Edamo_om_.g

conditions of the body and it goes on changing from time to time, After a
certain age, due to many social factors, sexual urge in an organisn mﬁb
on decreasing. These social factors may be in the form of tiredness of
mating or other pre- occupancy of the females. In the female rats. rab 4
etc. the estrogen released from the ovary plays an imporiant roie -
producing sexual urge whereas, progesterone hormone released from ﬁm
same, maintains the pregnancies. In females, the estrogen level may remain
high or low in the circulating blood. Ovulation generally occurs when #
estrogen level is high. At that time, female is attracted towards the malc
and it becomes highly receptive and aggressive in sexual behaviour. 4.#
is known as oestrous (heat) period. At this time, respiratory activity a
blood pressure increases and the females are easily excited by EE:EE&
The sex desire in human female is seen to be more in the early and Pgsl
menstrual cycle. A fear psychosis of sex may occur sometimes in fem m..m
that may lead to prejudicity against sexual act which is very common g
the human society. @
The perpetuation of a species depends on the reproductive succegs
of that species which is under the hormonal control. Hormones Em:_#
courtship, mating and maternal behaviours. In human male, the libidcgs
under the.control of androgens released from the gonads and is Ema?mm
by the action of brain whereas in human females it is less dependent
the hormonal directives but in other mammals, hormonal milieu aff m@_w
the female behaviour (Hadley1996). Experimentaily it has been seen that
in the frog Xenopus laevis sexual behaviour is eliminated after Sv.:.aw
but when exogenous testosterone not with estradiol is administered into gae
body, the clasping behaviour is again seen in the animal. This shows .ﬁ
sexual behaviour in some species of frogs depends on testosteriga:
hormone produced from the testis and further it is also dependent on ﬁ
3 distinct gonidial hormone-concentrating cells of the brain which e
“Testosterone only™ cells, ““Estradiol only” cells and cells labelied of
eitlier hormone {Hadley 1996). M¢ Ewen (1981) demonstrated asar
category of cells which help in testosterone conversion to om:m&o_ﬁ
male birds, androgens play an important role in the control of mosm.;.

. exogenous testosteréne hormone is admiinistered into the body. the sygy

- may-be restored. In some birds the brain possess specialised areas
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44 " . -ATextbook of Animal Behaviour
in small quantity to the animal, increases the hunger.drivé‘and m».ﬁmnﬁm. the
behaviour. of the organism. In cattle and rats specific .Epmnw..n__?wm are
motivated rather than general hunger drive in order to meet the zeguirernent
of the.body. . . T

3. The sleep drive. Animals ._.E<o‘...m.:m5‘¢..mw. m,_m.a?_..p.mmoww%um,mn.m?. ”

Sleeping 'i§ caused by certain chemical .mmoS_‘m..EEnr....meEﬁw certain
cenires of the brain and nerves whereby muscles are télaxed. Whenever
an organism-is tired and body is fatigued, _uo&.Hﬁ&mnm.ww.mﬁ...mﬁw_.n:&:m
rest cessation of the persisting stimuli leads to fatigue-and compels the
organism to rest but in the state of emotional disturbances rest _noam not
bring relief and sleeplessness occurs. Experimentally it has been seen
that sleeplessness can be caused by injuring some lower no::.w,a, of the
brain which control the sleep drive. “

In the behaviour of an organism, many other cultural practices like
regular alteration of light and dark also affect the sleep drive: HJ.M is seen
in human beings which follow a regular pattérn of sleeping during night
and avoiding during the day. Some Bolivian Indian tribes who unh adapted
to sleep for a shorter length of period even during thi€ day, are mxrow.mon&
cases. N
4, Heat and cold drives, Weather affects organisms. In‘t e skin of
organisms, a few receptors may be sensitive to heat and-others to cold.
Body temperatures are maintained at constant level by complex
mechanisms in the higher vertebrates. The excess of heat, during summer
days, is removed from the body, whereas, in cooler days it conserves heat.
Many hormones in the body play an active role in bringing about the
balance of the body temperatures like Thyroxine and Adrenalin. During
cold, body -temperature falls below normal, increasing the activity of the
body by increasing secretion of Thyroxin and Adrenalin, due to which
blood pressure rises in the body and blood flows more to the deeper layers
of the body. During heat sensations, an opposite action is seen where the
blood vessels at the surface dilate exposing more blood of the body for
cooling. purposes. Many other external devices like mom.imar coolers,
electric fans etc. are used by man to maintain his body SEREEE at
normal level. Such controls are called by Hardy as “Servo control” which
are different from the internal controls of the body. “Servo controlled”
behaviour of an organism is also under the control of the hypbthalamus
and it is seen only in human beings. |

5. The sexual drive. This is an important biological drive for
maintaining social organization in organisms, which is dependerit on the
environmental influences as well as the hormones circulating in the blood.

I both: the séxes, presence or. absence’ .ow“dozmmm:...,&mwi\dnwm..E.w%. an’

importarit role for developing the sexual drive: This is alsginfluenced by

the emotional state of the organism. Different:hormones- released by

Motivated Behaviour - .. )

. ' different endocrine glands of :.ﬁ.coaw —..m_m.:_mﬁ the development of sex @

drive'in the op,mma.ma. In males, androgens released from the testis, ACTH

o mna.mazmao:.,oni released from the pituitary gland are responsible )
. .sexual maturity. It has been seen.that mating behaviour develops in mature

male rats in the presence of a receptive female rat. Beach is of the o_u._:'_
that for copulatory acts in a'rat, previous experiences are not necessary.
In the organism, sexual drive mainly. depends on the n.swm._o_owwe_
conditions of the body and it goes on changing from time to time. Allera
certain age, due to many social factors, sexual urge in an organism mno,
on decreasing. These social factors may be in the form of tirednes~ of
mating or other pre- occupancy of the females. In the female rats, rub @,
etc. the estrogen released from the ovary plays an importanl rojz ir
producing sexual urge whereas, progesterone hormone released from ®.
same, maintains the pregnancies. In females, the estrogen level may remain
high or low in the circulating blood. Ovulation generally occurs when o
estrogen level is high. At that time, female is attracted towards the mgle

-and it becomes highly receptive and aggressive in sexual behaviour. 7%

1s known as oestrous (heat) vo.no.n_. At this time, respiratory activity agd
blood pressure increases and the females are easily excited by m:SEE_w.
The sex desire in human female is seen to be more in the early and pgst
menstrual cycle. A fear psychosis of sex may occur sometimes in ?l::am
that may lead to prejudicity against sexual act which is very ooaao_@d
the human society.

The perpetuation of a species depends on the reproductive succgas
of that species which is under the hormonal control. Hormones regu @n
courtship, mating and maternal behaviours. In human male, the libidgms
under the control of androgens released from the gonads and is manifested
by the action of brain whereas in human females it is less dependenign
the hormonal directives but in other mammals, hormonal milieu m:ﬁ.@m
the female behaviour (Hadley1996). Experimenially it has been seen gt
in the frog Xenopus laevis sexual behaviour is eliminated after 853%:
but when exogenous testosterone not with estradiol is administered into g
body, the clasping behaviour is again seen in the animal. This shows tii
sexual behaviour in some species of frogs depends on testosterygar
hormone produced from the testis and further it is also dependent c:ﬂn
3 distinct gonidial hormone-concentrating cells of the brain which &
“Testosterone only' cells, *‘Estradicl only' cells and cells labelled ol
either hormone (Hadley 1996). Mc Ewen (1981) demonstrated _naﬂ
category of cells which help in testosterone conversion to estradiol. In
male birds, androgens play an important role in the control of mo:m‘;

T -miany birds when castrationis done, the singing tendency is lost but when

" “eXbgenous testosterone Hormoné is administered into the body. the si@e
~ - may be restored. In some birds the brain possess specialised areas
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in small quantity 3 the animal, incrzases En w::mﬂ. &.?m Ea af ooﬂm Ea
behaviour. of the organism. Incattle and rats specific :E.mo_. drives are
motivated n&ﬁ. than general hunger &.:6 in ordér 8 :.62 Ea HQE mmEmE
of thebody. ... :

3. The sleep.drive: >EB£M um<n a :mc: o». &mww ng.or q&nhm 3&
m_amw_nm is'caused by’ certain chemical ».moSnm. s&ﬁ ‘stimirlate certain
centres of. the brain m:a nerves whereby muscles-ate &muoP Qbon@on
an organism is tired and body is fatigued, coaw HﬂERm est an n_E.:._m
rest cessation of the persisting stimuli leads to fatigue and ooavn_m the
organism to rest but in the state of emotional disturbances rest does not
bring relief and sleeplessness occurs. mxﬁmzao:,m:w it has been seen
that sleeplessness can be caused by injuring some lower no_._:mm of the
brain which control the sleep drive.

In the behaviour of an organism, many other cultural practices like
Ems_m_. alteration of light and dark also affect the sleep drive: .H.Em is seen
in human beings which follow a regulai pattérn of sleeping aanm night
and avoiding during the day, Some Bolivian Indian tribes who E.m adapted
to sleep for a shorter length of period even during the day, aré mxnn_u.con&
cases, . : S
4. Heat and cold drives. Weather affects organisms. In the skin of
organisms, a few receptors may be sensitive to heat and-others to cold.
Body temperatures are maintained at constant level @w oEon
mechanisms in the higher vertebrates, The éxcess of rnmﬁ mE.Em summer
days, is removed from the body, whereas, in cooler n_mv,m it conserves heat.
Many hormones in the body play an active role in bringing wcoE the
balance of the body temperatures like H:wnox:_m and Adrenalin. During
cold, body temperature falls below normal, increasing the mnSSJ. of the
body by increasing secretion of Thyroxin and Adrenalin, due to which
blood pressure rises in the body and blood flows more to the deeper layers
of the body. During heat sensations, an opposite action is seen where the
blood vessels at the surface dilate exposing more blcod of the body for
cooling. purposes. Many other external devices liké ice water, coolers,
electric fans etc. are used by man to maintain his body temperature at
normal level. Such controls are called by Hardy as “Servo control” which
are different from the internal controls of the body. “Servo controlled”
behaviour of an organism is also under the control of the :Eumﬁm_macm
and it is seen only in human beings.

S. The sexual drive. This is an important biological drive for
maintaining socidl érganization in organisms, which is maﬁmnag” on the
environmental influences as well as the hormones circulating in: ithe blood.

In’ botki: the: “$E%eés, presence or. absénce of: ‘¢ertain:hormones play an’

f role for developing thié mﬂa:& drivies ﬂ.=m is dlsg: aﬁswn.o,ma by

the-emotional state of the organisim, Different: romuowom _.o_omuna by

._.so__<m$a mmzmsoc_. o . | h@

Emonm_.: mnaoﬁsm glands of the. _uoac _.nmc_ma the development of sex i

drive:in the organism, In males, androgens released from the testis, ACTH

and mo:u&o:.o?n released from the pitgitaty gland are responsible @@

. .. .sexual maturity. It has been seen that mating behaviour.develops in mature

male rats'in‘the presence of'a receptive female rat.- Beach is of the ov::'
that ».oa nowEmSQ acts in arat, previous experiences are not necessary.

E In the’ organism, sexual drive mainly:-depends on the E&Eo_om_no

conditions of the body and it goes on changing from time to time. A fter a
certain age, due to many social factors, sexual urge in an organism m,b
on decreasing. These social factors may be in the form of tiredngss o
mating or other pre- occupancy of the females. In the female rats, rub @D
etc. the estrogen released from the ovary plays an important roje >
producing sexual urge whereas, progesterone hormone relcased from @
same, maintains the pregnancies. In females, the estrogen leve! may remam
high or low in the circulating blood. Ovulation generatly occurs when ]
estrogen level is high. At that time, female is attracted towards the male
and it becomes highly receptive and aggressive in sexual behaviour. 4}
is known as oestrous (heat) wn:oa At this time, respiratory activity a
blood pressure increases and the females are easily excited by m:Ez_E_nﬁ
The sex desire in human female is seen to be more in the early and p
menstrual cycle. A fear psychosis of sex may occur sometimes in fema®
that may lead to E&:&EQ against sexual act which is very common &
the human society.

The perpetuation of a species depends on the reproductive succ
of that species which-is under the hormonal control. Hormones Sm:_w
oonnm?? mating and maternal behaviours. In human male, the libid

_under the-control of androgens released ffom the gonads and is manifest a

3,Swmo:o:omcssE:aﬁaf::cam:?am_om:_m_mmm %_uo:aaa
the hormonal directives but in other mammals, hormonal milieu mmﬁm@
the female behaviour (Hadley1996). Experimentally it has been seen tia:
in the frog Xenopus laevis sexual behaviour is eliminated afier Sv.:é?
but when exogenous testosterone not with estradiol is administered into e
body, the clasping behaviour is again seen in the animal. This shows _i
sexual behaviour in some species of frogs depends on testosterug:
hormone produced from the testis and further it is also dependent on $
3 distinct gonidial hormone-concentrating cells of the brain which a
"“Testosterone only’ cells, “Estradiol only™ cells and cells labelled ¢
either hormone (Hadley 1996). M¢ Ewen (1981) demonstrated 1a
category of cells which help in testosterone conversion to estradiol.
male birds, androgens play an important role in the contro! of song.

- -fHany Birds when-castration’is done, the singing tendency is lost but when

nx@mm:omm testosterone hormone is administéred into thie body, the Si@lF

Cp T mayr ‘be nm,ﬁo_.mn_ Hn some: _u:am the cnm_: possess specialised areas
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3 S no_._m_ o_u._.wr_o.m_aoz_mm N
... . .- BEHAVIOUR

————

& hotmone is a chemical messenger secreted by-a specific ¢ndocrine-

gland-of the body, transported by thié blood §tream, produting a specific

effect on:some-othér organ-in-the body: Maity intricate neuroendoctine

feed back systems control the.productien and release of hormones in the
organism. A number of hormones like MSH, ACTH, Vasopressin and
Oxytocin etc. affect the behaviour of the organism. Generally, hormones
affecting behaviour are of peptide nature and they show some similarity
in their structure. Hormones and behaviour interact in many functional
systemns like sexual behaviour, maternal behaviour, aggressive _u__m:mio:ﬁ
territorial activity and many other behavioural attitudes. Cockelrels, after
castration, showed a reduction in the comb and spur size, a cessation of
crowing and loss of sexual behaviour as seen by Berthold. Such losses
are prevented when a single gonad was transplanted in EL bird. He
nonn_cmo_.a thatthe.testis may be secreting something with the bloodstream,
which maintains the secondary sexual characteristics.and behaviour in
the bird. Since then a new branch called “Behavioural Endocrinology™ or
“Psychoneuroendocrinology” has developed. Hormones m.ro,“c specific
effects on a variety of behavioural patterns which are as »d:o%m i

1.SEXUAL BEHAVIOUR SR : ‘ .

The role of -hormones in the control of sexual behaviour is well
documented. Beach (1976) divided female behaviour into the following
three phases: .

a. Attractivity: evoking the sexual responsés from-the male w_.w a female
stimulus, ”,

b. Perceptivity: initiation of female in establishing and B&%&E:m the
sexual interaction e.g. soliciting. ,_

¢. Receptivity: the postural responses of fermale which are necessary in
the achievement of ejaculation by the male.

In the female Rhesus monkeys, estrogen enhances the female
attractiveness whereas female perceptivity was heightened by both
estrogen and androgen and female receptivity was stimulated by estrogen
but not by androgen (Johnson and Phoenix 1976). The-male copulatory
behaviour i.e. erection and ‘ejaculation is affected by ACTH; and .other

- Role of Hormones in Behaviour

o »mmnq_mw...&w.ﬂ.wao..mm,..nmma.v.‘. with maternal behaviour at the time her _:ﬁ
. - ..areready foreceive it (Dewsbiiry 1978): During parturition, oxytocin levt

- Ho_mn.oa.vnw.n.ﬁmm .Q.w.mnﬁoza_ Géssa and Ferran 1975).
LH-RF.released from the hypothalamus have direct effects on
wowE.&oQ. behaviour (Moss and Mc Cann 1973):
12 MATERNAL BEHAVIOUR |
Materrial Behaviour is elicited in the absence of certain :o:do:w

“in'stimulating'maternal nest building” Hormoenal milieu of the new mot ¥

- Lisk-1971).has obiserved thatestrogen and progesterone work in mvsm._.&

I
" is_high which affects behaviour of thé mother. Experimentaigs

' "intracerebréventrocular injections of oxytocin influence maternal

behaviour. The maternal behaviour of the parturating rat is mn:a_mﬁma&.
estrogens and oxytocin within the brain.

3.AGGRESSIVE BEHAVIOUR o

The aggressive nature of the animal has been studied by many
ethologists to look into their circumstances under which animals bec @
violent and fight among themselves. In human beings aggressiveness cids
into wars {Grobel and Hinde 1989) Aggressiveness increases with e
time and ultimately results into fighting (Lorenz 1966). This indicates
that in both humans and. animals, aggression is a genetically o @)
phenomenon demanding expression (Manning and Dockins 1993).
Sevenster (1961) and Wilz (1970) have studied aggression levels in i
3-spine sticklebacks by using the number of bites delivered to a test-tube
containing another male. They found that aggressive motivation of :@m
lasts for 10 minutes test period than at the beginning of showing aggressive
behaviour which results inte fighting tendency. Such a n:a:oaw:o_ﬁm
alsa reported im many other animals like spiders (Riechert 1984) god
lizards (Ranel and Rand 1978) etc. Wilz (1970) reported in mznw_mamr
that even if rival male is removed after the attack, the remaining mgalc
even attack females and are unable to respond sexually for some 1¥he
which indicates the act of aggression does not show any quiescent phage.
Kruijt (1964) found that in fish and mice after keeping them in mmo_mw:
for months, they fight amongst themselves with their own tails making
circling fights. Lorenz proposed an idea that animals become ¢
aggressive if they are.unable to find an outlet for their mmmnmm@._n
behaviour. Heiligenberg and Kramer (1972) tested this idea in cichnic
fish, Pelmatochromis where males are found to be of aggressive nalgic.
They kept males without stimulation to fight and found against the :SQ;.
of Lorenz’s idea, that fight tendency decreases over few days indicage
that aggressive tendencies require an 6pponent. Many other ethologists
like Scott'(1958): Brain (1975) criticised the idea of Lorenz and m:oo.c.
“that in rodents, the level of-aggressiveness can be changed by regulating
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blackheaded gulls, flamingoes efc. but i some forfoiset
an animal pile is'made by overcrowding. Many birds flock together.but:” ..

52 A Textbook of Animal Behaviour

occurs by heredity and its actual appearance of specific function depends
upon the individual experience. In the selection trials performed on dogs
it has been found that fighting behaviour is observed in the terrier but it
is.absent. in hounds. This is of rare occurrence in_nature (Gardner and
Snustad 1984). o ‘ N TR

_Animals always maintain individual distance.among themselves -
".which varies in response to -overcrowding: This ¢an:be seen-in: case of

e5.an

naanpa e

"Hedgehogs

" during biéeding season they disperse to defend thsir tetritories. Animals .
always keep social distance-which is:the visiting afea.ef the animal when - -

it goes away from the group e.g. in Baboon group while feeding, during .
the day time they show dispersal activity but at night they come together

to sleep on adjacent trees. The overcrowding creates over aggressiveness.

The inherent aggressiveness (Innate aggressiveness) which' is important

for survival of species becomes destructive in.ovércrowding (Gardner and

Snustad 1984). Aggression may vary under differént oon&:o:,_m and may

lead to nervous disorders and other psychosomatic diseases in individuals,

1n a group, few individuals become dominant by showing aggressiveness

over others as seen in chickens. The aggressiveness increases due to
winning attitude of individuals and is a product of inheritance maturations

and various other endogenous factors which are supported by experience
of the individuals in its life time, It is further dependant on tHe external

stimuli like sign stimuli from other individuals of the mmjro species
(Gardner and Snustad 1984). |

4, TERRITORIAL MARKING |

The territorial marking of Mongolian gerbils have béen m_xﬁnm?o_v.
studied by Thiessen (1973). Both males and females secrete mvo_.oaonmm
for marking, from their mid-ventral sebaceous gland. At this time, a gerbil
shows stereotyped behaviour pattern. At first it approaches a prominent
object, scenting it by lowering its abdomen and'moving 332&0355:.
leads to a low level of scent marking which is recovered by androgen
administration, A dose—dependent marking is seen. More e dose, the
more scent marks result. T

‘Ovariectomy causes a decrease of marking in females but normalcy. -
returns after injections of either testosterone er estrogen plus-progesterone.- -
Implantation of estrogen and testosterone in the pre-optic area of the

hypothalamic region restores the marking in females.

5. WHEEL RUNNING .
. Wang (1923) reported association betwgen hormones, and wheel

running.activity.in the non-pregnant feinale rat. They show a4 day cycle
of wheel running activity which is correlated with her’ oestrous cycle.

e mmAs rL _ 2 Lalinanal flustniatinne 1n

Role of Hormones in Behaviour

L

non.:o_:sm cyclical wheel running pattern.
6. HOARDING

Food hoarding by male gerbils is increased by cactrution and
decreased by injecting testosterone. This shows that testosterone 5::,@,.
hoarding (Nyby, Wallace, Owen and Thiessen 1973). Herberg, Pye and

.w.,_.:sn_o: (1972).reported w.._<mammos..m= hoarding activity by female '@

associated with.their oestrous'cycle. - -

LPERSISTENCE =~ = = e

. va _u.o._..mm.mnoﬂnn of animals is ..msnﬂ..n.m..mm..a. by testosterone particularly
in young-chicks in performing differenttasks like searching, discriminat @
and open field-testing.:

8. PLAY e

In rhesus monkeys, normal males display much more active p@
than females. An intermediate behaviour is seen in "Pseudo

hermaphrodite™ females (Phoenix, Goy and Resko 1968) &
9. AVOIDANCE BEHAVIOUR AND ROLE OF HORMONES IN
LEARNING AND MEMORY ?

Uoﬁmna238:mmm:oésﬁ:m:mﬁmm?omSEm:noR%o:wmm iﬁ_
injected with ectopic MSH or ACTH. These hormones also increasc e
resistance to the avoidance behaviour extinction. Alpha-MSH and ACZL!
1-10 and ACTH 4-10 fragments increase resistance to the nxszn:c_dﬁ_
avoidance behaviour whereas ACTH 11-24 fragment devoid of actiongal
adrenal glands is without such effect. It has been seen that ZEE-Z%.
Beta - MSH and ACTH show a central common sequence ..Emm._u:n.}e-
Trp- which is responsible for such a behaviour in rats. From electro-
physiclogical studies it has been seen that the central nervous systergms
excited by ACTH. In the brain, thalamic reticular area is important in
integrative behaviour because all the incoming informations converg gu!
this centre. Experimentally, if MSH and ACTH peptides are 5138%:
this area of the brain, the extinction of conditioned behaviour is chan o
MSH and ACTH peptides are responsible for facilitated learning by
improving the motivation (Mac E. Hadley 1988). In'humans, these pe ﬁﬁﬁm
have been found. to influence memory processes. The behaviour of learning
and memory .retention is affected by Neurotransmitters or negyo
modulators like MSH and ACTH peptides reieased from Neurons
projecting from other parts of the brain where pituitary does not pl{a
role. A number of neuro peptides are released within the brain by
opiomelanptropinergic neurons. These peptides come from precu@r
protein called pro-opiomelano-anocortin within some neurons. From this
precursor protein desacetylated Alpha-MSH is formed. In the ratd@®-
acetylated native form of Alpha—MSH is more effective in eliciting
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::am_. the o:SB:BoH in which a. E.:E:E mEE& _Eam e. m " while

g

" found.to wo_w in mEmo::m the ouuoﬂﬁa X Sever

moyving through a dense se foreést when two animals loose sightof one another
they produce large sound signals by- which they come to know their
whereaboits. Besides this many “messages” are communicated ,__,.Jm signals
which are dependant on various sensory modalities which animals have
developed in the animal kingdom. :

The following methods are adapted by the animals for their commu-
kbbbl
nication purposes.

1. Chemical signals: In animals the ancosop of odoursjoccur for

s :and for territorial markings. %ﬁmﬂ
may -be

pe of .communication: technique. These ‘odours
e NIE
:Q.oBounm which.are released in air or water or deposited on to or near
— I.IJ!I Uy S e LI PR

der certain behavioural states. The other member Om ‘the

e e et R

$pecies detect these pheromones and- act accordingly. _H.uo%wﬂoﬁosnm

fr—thm

are chemical signals produced by. exocrine glands which hélp in certain
e T P

rmfo_:.& activities of the m:ﬁ.:l_ whereas WO_.Bonmm »..&Enom as

~“produced from mnaonznn m_mzn_m Pheromones can be n_mmm_mom ::o two

—— e - s - .

* “basic categories: 1. m_mnmzsm pheromones_which E.oaw.qmr,_ ediate

S B B T e e m e

effects ofi the behaviour of the recipient animals. 2 Priming vrﬂ.oaosnm

Which frigger hormonal activities manifested Tn overt behaviour- onanmm. .
S e ——

later time (Verma and Agarwal 5@8 The pheromones Em gleased

A_.:ocm: urine or from different glands located in different Hnm*osm of the

body in different species or into the faeces. Pheromones are _..anmoa into
the _air.and they-help_in identifying different species or races t.:. for the

A e, ot iy S

purpose of sexual identification and reproductive state age a d'mood of

me;wE._.._..m - They help in Rw_.on_cm:m..w varmﬂ@_ﬂ. and-another f6rmis of -
social behaviour like aggression, dominance, scent marking, “Witharawal”

- l.\ll!II:«J..- N

{wm‘mmm_?m&o::/\m:o: mammals préduce pheromonés from théiranal
or facial glands which are rubbed into frees or rockstoHiark fhe teftitories.

.\\Jl{ll: i o T,
2.5Eacm;:_am_mmwmoos_nﬁrno»mmcwm Bm_o;m_md:ﬁ mﬁé?or

marks its territory by depositing secretions from an eye m_mna on to the
twigs. Cats and dogs urinate to mark the edges of their territo Y. Species-

P

specific sex pheromones are released-by many female mammals Tike-cats—

-afid dogs when they are in heat for attracting &oﬁﬂ@aa&.mwﬁmmmmmﬂm
help to excite the males. This is common in different insects like silkworm
moth (Bombyx mori) and gypsy moth. The u:onoaozmm are secreted by
the special glands ﬂonmaon_ at the H.oBEa abdomen and detected 5 receptors
on the female antennae. gm_ow detect the minute: mEocE of mnu attractants
released from the females: In wosvﬁ mari bombykol sex w:a_.oaona is
ite $6x several kilometers away from

its origin. The total amount 6f bombykol produced-from the body is about
= WA e T caala math resctd whin fotty out of forty Teceptors on

- Comirnunication in Arimals . : @

the antennae recéive one strike of a paeromone molecule pet seco &
ﬁmo_.soao_. Hofc O:aB.oE communication is better developed.in mooi_

.chemicals are secreted from a dozen of a_mmqoa exocrine glands E_:Q,
produce different behavioural activities in their nest mates. For exam @
the workers in a honey bee colony feed latvae to develop into future
queens. For this they build larger cells than the usual queen cells. TE®
worker bee helps to develop this egg deposited by the queen in such cells.
This behaviour of worker bee is regulated by a pheromone called @
oxodee-2-enoic acid, which is secreted by the mandibular glands of the
healthy.queen; which spreads.this pheromone over the surface of her coo
as she cleans herself. The workers lick it of her and this then enters the
food-exchange stream and is passed from bee to bee round the hive. 49 .
makes the worker sterile, but once the queen dies in the hive, the effect of
this pheromone a_mmvvmm_.m This pheromone also helps in attracting dro@
towards the vir ns. In stinging, an alarm pheromone (Isommy|
etate) is left at the site of wound along with the sting of the bee w 1
diffuses in the air and excites other bees to aggregate and sting. In ans
also alarm pheromones are produced which help in aggregation, runn _gm
and for attacking enemies. An ant produces chemical trail marks with @
help of her stinger on the ground every few feet to give information
other nest mates about the rich food source. From the body of dead ags
Oleic acid is secreted by which the other live ants pick them up from ‘F
source of death and carry it out of the nest. A trophallaxis phenomenigs
observed among nest mates which serves as a social bond between differSi
members of the society by distributing.a common “nest flavour

2. Tactile noEE:ES:o:@P number of informations are :E;E:g
by tactile communication which is more developed in mon_mj.mamn:m&

__of many invertebrates like that seen in_the blind workers of some term¥e

o = == - e —

oo_o:_o.m. FBEQ :,.m_.mtﬁml,m m:aoo:m_:_:mmossn:_m m_mmiﬁ,c%
‘ﬂwﬂcg_nm or rubbing of antennae like in beesaid @ "Kiss™ are cﬁrcﬁ

e e —e

identify the different members of a maocv and during this v_,o:oamﬁg
V‘

“

——e R A o alatn

they communicate amorig themselves by giving certain information}

e T i a e

“often touch is closely dssociated with chemical senses Tike the E:o:ﬂn

“of palps sofi insects which possesses. ,O:nBoBSEQ :nSn:_o commutii-
cations_are_involved-in-passing out_informalion between the coig

members of the social insects. In mammals also tactile communication 1s

PEESURT e T— l;l

seen e.g. the two adults :mww titi Eouwﬁ.m show tail twining with ,@
.Idltll\lllrr,.lpl S —

‘other (Moynohan 1965). The tactile communication is Emzw developed

iff (imonkeys.where one Bozwow grooms another by tou _ang : wmmﬂe

. ey posynd o

E N ! moEo Emo_.Bm:o: Oeow_.om%mw EE ro_uwﬁa have long “feelers” which

; in | sex. Few animals have. Bmﬁ,s
nnoow"oa cz é_znc Emwﬂ_mmoi some Bao:mﬁnm_ a_mE&mznmm 5 air or
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" Chefnical communications:have Been. fecognised: in animals,
particularly in insects, fishes and mammals: Thisforms a-part of animal

~ communication system which has emerged as one of the youngest

disciplines in biology. Regnier called ....moq:..o,owomdoﬁw to siich substances
which are employed in conveying messages between animals.”” The
chemicals which are released in environments for intraspecific
communication have been identified as “Pheromones” (Karlson and
Butenandt, 1959). The word Pheromone originates from a Greek word
“Pherein™ meaning “to carry” and “harman”, “to excite”, This term was
proposed by Karlson and Luscher to include such substances which are
“secreted by the individual and received by a secoad individual of the
same species in which they release a specific reaction affecting
development process”. They are released. in minute quantities bringing
about major effect functioning as chemical messengers (Novak 1975).
They are known as chemical regulators produced, by nxovanm glands
causing change in the behavioural and: developméntal physiology of
animals. Pheromones are secreted generally by specialised glands
distributed in different parts of the body and are conveyed toithe recipient
by smell, taste or by absorption. This term was originally applied “to the
sex attractants”, but now it included “all those chemical substances which
are released in the environment to contrdl the behaviour of members of
the same -animal species”. This term is-used for those chemicals or
substances which act via the nervous system or the sensory pathway. The
other term “Exohormones” is used for those substances which have direct
bio-chemical activity transmitted within the colonies of docial insects

i

(Novak 1975). Sometimes hormonal metabolites.released _..__.oa the body

also act as Pheromones. Karlson defined *Pheromones as nrm,_:,:.nm_ signals
exchanged between individuals of same species which produces a specific
reaction in the form of behavioural response orina wmnmoc_ﬁ.,“ development
‘process”. The biochemically activé substances produced by the exocriné
glands working outside the body are called “Pheromones”, whereas those

which are produced by endocrine glands acting inside the body are known

. L. }
as “Hormones”. Pheromones can be differentiated from Hotmones on the

following basis:— : R
1. They are released by the exocrine glands and-transmitted. oﬁ..ﬁ.:ﬂ_w
" -through the environment, . .- e S .

. ) @
. 61
@

2. They m.a.n. species; specific and produce specific behavigura)
reproductive and developmental reponses in-the bodies of m:.
.members of the same species; On the other hand hormones which are

cased by endocrine g vbring about effect in physiology of @
same organism. o :

R _u:mﬂoa.o:.m,w ,

. .ﬂ.ﬁ SH.B.m:Eooranom. are used for semiochemicals which &9
utilised in interspecific communication. These are further classified into
two categories, allomones and kairomoénes. Allomones are those, EE@
induce effects adaptively favourable to the emitter, for example, repellents
of certain insects, spray of shunk (Dominic 1978). The Kairomones .:ac@
effects that adaptively favour the receiver, for example, the signals that
enable the predators to locate the prey (Dominic 1978). Norlund m_w
Lewis have added two more categories to these, called as Synomones m&
Apnomones. When both, emitter and receiver, get beneficial responses
from the chemicals or substances, they are called as Synomones. Eo,‘
scents come under this category. Apnomones are such substances which
are emitted by anon-living material and is favourable to the _.mnmﬂ;ne
but detrimental to an organism of another species that is located in or on
the non-living material like decaying meat, food. grains, the attraclgy
being emitted by the meat or food grains rather thah by the prey (Dominic
1978). The substances which act by senses are called “Tellomones” P
those which act biochemically by releasing from the exocrine glands in
the environment are called “Pheromones” (Karlson and Butenandt 19549

The pheromones are produced by the exocrine glands whose activity
is under the control of hormongs. Bruce is of the opinion that their mo:.,‘
on the recipient may be either by ingestion, absorption or by olfactio
Ka:q they come under the olfactory category for e.g. sex attractants @
Insects. The queen bee substance produced by the Mandibular gland
the queen causing inhibition of ovarian development in the worker bee

_one of the examples of orally acting pheromone (Dominic 1978). Eomft
mammalian pheromones are of olfactory nature.

Mainly pheromones are categorised into the following:-

1. The Signalling or Releaser Pheromones. ®
2. The Primer Pheromones 9

@ 3. The Imprinting Pheromones
%xqmm SIGNALLING OR RELEASER PHEROMONES @
% Such Pheromones cause “Releaser” effect in the organism which is
a central nervous system mediated response, bringing about DEQ

" behavioural changes-in‘the récipient-e.g. sex attractants or love
h : es, evocation of aggregation, recognition etc. or H:_.o.mm\:‘.
rapidly acting neurohumoral pathways e.g. milk ejection teflex (Dominic
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64 . : . A Textbook of >:_.:.._m_. mm:minﬁ . Pheromones . mm.
-a'sexual preférence and aversion of the males of the two'subspecies are O PHEROMONES Qﬂ. EMEHZOEME GROUP -

not exhibited by females which are raised by their mothers alone in the
absence of the fathers, thus not exposing to the odour of male parents. - | !
. @ominic 1978 ERE Tt
- INSECTPHEROMONE . . o T a in the ‘queen-anid the worker but.greatly reduc=4 in the drones. They are
. Ininsects; pheromones are produced by the epidermalcell asseen ] . present néarly iri‘all Hymenopteran insects. Nassanoff’s glands are beneath@@
in Schistocerca species-or it may “originate from definite gl; ram‘”wnomojﬁ. R : r

. . prese! “the ipter segmental ‘membrane but is absent in'drones. In honey bee, a '
in the body. In different groups of insects different plieremones. are . pieromiorie cilled 9-Ketodécanoic acid is produced as a pheromone from@ *

1. no.mni:amoﬂﬁou ir honey bee. Honey bees have two importan
glands ‘prodiicinig pheromones: :he dandibular gland in the head and
- Nassanoff’s gland'in the:abdomen. The n:andibular gland is well developedg)

PR PN

produced, which may function as éither ‘sex attractant or help in caste. - | ‘the mandibular glands which inhibits ovarian development of worker bees.
differentiation or metamorphic processes which are as follows: - 4 -2, Comininfcation In ants, Many ant species lay scent trajlsby@
“Pheroinones'in Loctist;” Mature male Sehisfocerea'whicharebright © % - which they are ‘able to find out iFeir ways, The scent is produced in

yellow in colour accelerate the maturation of other less EmEMn._oo:mz of ) ufour’s gland or-the poison gland In MyTmicinas Trom m<mno.w!m,_.mso°
either sex. The pheromone responsible is produced in the epi W-.Bm_ cells. ) in Dolichoderinae and from e nhmguT in Ponrine, Dorylinae and <«

Its effect is to stimulate the activity of corpora allata probably via nervous Formicinae. Hence it may be dispersed via the sting, the edge of abdominalf®
system. P sternite six or the anus. The scent marks in ants are made at the territoral
Pheromones of Lepldoptera group. The males of Lepidoptera boundaries to indicate home route. Wilhelm Gotsch performed experimen(s@
group are often able to produce aphrodisiac scents from glands which are with ants and found that ants release a trail of scent marks by pressing
commonly associated with scales. These scales are known as androconia _ ?sr. their abdomen leaving an odour which is followed by other team mates &
which often occur on the wings as seen in Pieridae and they may be either This is caused by a pheromone produced by Dufour’s gland located at the
scattered or grouped together. Comparable scales may occur on the legs ﬁﬁv posterior end of the abdomen above poison containing “Vial” or 3@
or abdomen. In Ephestia kuhniella, for instance, the male has dorsolateral 7\.\ ¥ Pavane's gland placed below the vial or by some other gland, This
“tuft of androconia on each side of the eight abdominal momaaln. Normally %”VL\ pheromone may be called as Marker pheromone. ®
these are hidden from view by being telescoped in side ségment seven, N -~ In Africa the larvae of Driver ants secrete a larval pheromone which

but are exposed by extension of the abdomen releasing their scent. A nurtures the larvae. Ants discriminate their own nests with other o:mm.e

In the male of some species, the scent secreting zones fs separated. . This is done-by odours produced from the ants, which are nest-specific.
from dispensing zone. The male of a Niavious have a small scent patch on - If, by ciance, one of the ant member comes in contact with the w:oqoao_ﬁo
e¢ach of the hind wings. These contain highly modified scales|called scent of other family member, the other ants of his own family either kili the
cups by Elteringham which arise from the upper surface of the wing as 3t or drive it away from the nest. According to E. Wilson in the ant :nmro
dome shaped eruptions with a small median pore. -of different pheromones are released to keep normal life of the ants in the

A sex attractant called “Bombykol” is released by the female sitk 0¥y nest. Such pheromones are called Organisation pheromones. -
l wro.._oaoummmmmox.mE.mnB:_ﬁ.E.oaonammamalowoacw_mamn

worm moths, Bombyx mori-to attract males. The chemical formula of the Pheror :
: number of insects in bringing sexes together for mating. The details oﬁs

),
Bombykol is as under: . . which are given below
. ; ich ar :
CH; — (CHg);— CH:= CH — CH=CH — (CHy)s — Ommuo._.._ . Pheromones attracting males, Usually the glands producing Eme
The fepale ia di 7SI i male sex attractants in insects are between the more posterior segments
4500 meters by releasing a sex attractant called “Glypleure™ whose w of the body and they regulate the release of scent by exposing or 34,:2_._,:@O
Thémical structure is : : T i the glands by the'movements of the abdomen or by averting and retracting
CH, — (CH;)s — CH—CH,— CH=CH glands. Normally scent is released at a particular time of the day and Ec'

I I characteristic for the species. Voden er al (1972) and Rogoff e a! :350

14

o) (CHy); _ have reported that the female housefly (Musca domestica) produces z-
CO-—-CH;y CH, OH Commonly in insects pheromones are not released for a day or two

]
| I : m (9)-tricosene pheromone to attract males, - ®

but after emergence thev produce it until the females are marad
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68 A Textbook of Animal _,m.msmsoE

Eight major compounds of which Isovaleric acid is highly active in nature,
have beer reported in the secretion of the sub-auricular mHmTa of male
pronghorn {Antilocapra americana). Saturated alcohols ant aldehydes
are seen in the tarsal scent gland secretions of Reindeer, Rangifer tarandus.
Methyl ketones have, been reported in the secretjon of infér digital gland

of antelope Damaliscus dorcas dorcas (Dominic 1978). Besides these, ift
ny: ‘other ‘shiort chain gliphatic:

different animals triméthyl-amin s-apd-many other s
acids are found. © - oyt B

. Bruce effect. Thé house mouse-is a .ﬂmﬂ...onﬁ.wia .and-the’
of ,_...Env_:auo._‘.moﬁam_wwm&wmnmm éncouitet

when becomes pregnant froin herown thiale, aborts if $hie'is dunhted by a”
strange male, Not only this, if such an impregnated female Tcoc_n have
seen a strange male within 4 days, the chances of abortion would be 50-
50. 1t was furtherjdemonstrated that the same failure of vnwm:mnow ‘would
result if she were|merely placed in a cage where a strange E&o. was kept.
These facts suggest that the presence of a strange male in the cage has left
something in its urine which leads to abortion or pregnancy block (Bruce
1960). This is known as Bruce effect. It was later on’ found that the
pheromone responsible for the Bruce effect 1s presént in the, urine of the

male and it is some form of Androgen or Testosterone Bnﬂmmozﬁ.

PHEROMONES AS TASTE SUBSTANCES |

_ Lome chusa beetles are found in the nest of sanguinary ants which
imitates the behaviour of ants. Whenever beetle and ants come close, it
would tap the ants with its antennae. The ants feed on the beetle and in
turn ants surround Lome chusa to geta liquid drop noEmnm_ out of their
yellow bristles called trychomas growing on the sides of anterior
abdominal segments. Just to fetch this liquid from Lonre chusa ant nurtures
Lome chusa larvae together with their own young ones-although Lome
chusa larvae and adult eat ant eggs and larvae. Ants take more care of
these larvae than its own, In different nest of ants different types of beetles
are seen e.g. in the nest of meadow ant, Claviger testaceys beetles are
found. It has been seen that a volatile -odorous fluid in the form of
pheromone is released from the skin glands and fat bodies located under
the trychomes. The worker ants of some species release phietomones which
atiract ants. of another species-and they. live. happily.in foreign nests.
Similarly few beetles are seem it the nests of tefmites wheére visitor réledses
a pheromone or imitates. female *
Termites generally feed their visitor with same food which they feed the
queen and in turn, termites get exudate from the beetle.

DEFENCE AND COMBAT PHEROMONES W

Many animals release defense and combat substances in the form of
e .3 i sha haatlae arirkets.

only het inale. Sucti-a female °

termite by hdving swollen abdomen. -

Pheromones 69
are offensive, irritating to the skin and eyes, and are of paralytic nature ®
The glands which release these pheromones are placed either on the :nma.e
:.hon.mm or m_uﬁ_oao? The bombardier beetle releases m.r::mm:ﬂ n:o_‘oaozm
from.its posterior énd of abdomen whenever mvvnomo:ma,g another beetle. @@
A :cswca.. .om poisonous substances like formic acid, metacrylic mn__a.
.._.umsmo._n m...nad.. .Go:.ﬁ.‘_.m:mmoun....rwa_.onwman.mna etc. are released 50
-différent insects. Blisters’ are_formed over the skin of human beings by
the -poison’ of blister beetle. The ‘Centipedes release hydrocyanic acid. @@
Ethyl Snmmmw"mm.,.mm .Ho._._m.mmna by:American Skunk to victimise its ehemy. .
.. Many poisons in the form of combat substances are released in@@
‘a_mmon.oa animals which are used either to kill their E.&.a or repel their
enemies. A »..ni v&.mo:,o:m snakes, spiders, scorpions, Centipedes some@®
wasps etc. discharge poisonous substances, wheneveg any m:oa
approaches them. Sometimes a combat substance is released'to attract SMG
prey and then to kill it, like that seen in Ptylocerus. Few bugs release
some m:nwoﬂ?m substances from their abdomen to attract ants which lick @
the secretion to become senseless, after which the bug sucks the ants with

its proboscis and the ants are finally killed. ®
PHEROMONES REGULATING THE BE
PHYSIOLOGY OF ANIMALS HAVIOUR ARD ®

vso,_.oaonom_.omz_mnncn:msoc_.o;:mam_mo.m.pcna:coon:osao;m
Eonrm.:..o ovarian development in worker bees, This also obstructs _:n.
%o_.:.m:o: of new queen cells. Chemicromis fish fry releases a mccm.ﬂm:nn
in water under whose influence their parents are compelled to take Om_.ne
of z..o.:. offspring. After three weeks of developments fish fry stops
Hﬂ.&mmm_nm vrn_.on.:onom after which their parents leave them on their mmmw ®
ﬂM M_mesﬁwmﬁmﬂmaumﬁw”woao:o helps ﬁmﬂna showing aggressive behaviour g
In many animals, parasites telease Tylacogens whi i
m_on.nmnon of Tylacoids chords in animals ?,awmoawm as _UMMMHE:%“WM._M“ HM ®
parasite E..o._.oBoaom may help in disintegrating host tissues or functioning
as enzyme inhibitors to stop the action of digestive fluids on the :oﬂ‘
body. Many helminths, living in the digestive tract of the host body, are
protected by this mechanism. . 9

" REVISION QUESTIONS ®

1. What are .m.:nnmaosnm ? Give the role of any two Pheromones seen in Insects. @)
2. Describe the signalling or releaser Pheromones. .

3. Write short notes on the following.
{a) Imprinting Pheromones o
-(b) Communication in Honey Bees
{(c) Sex attractants .

T Bruce effect
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mating act is a complex affiir and requires both partners to behave. in- -

very specific ways at'a particular moment if it is to be .mno.n&m?_.. The
function of many courtship activities is to achieve precise synchronization

- —.....of male and female activities, Finally mating will be only successful in

the long term if it occurs between males and females of the same species.
Hybrid offsprings are typically infertile and so represent’a loss of
reproductive potential. Many courtship activities ensure that individuals
mate only with members of their own species. Thus courtship fylfills four
major functions: . '

-k Mate finding. 2. Persuasion 3. Synchronization

4. Reproductive‘isolation- . " o
(V) MATEFINDING  (Receiptve pasines— SHe, mﬂ_ﬂ.@:u

In unisexual animals, the discovery of a suitable mate is necessary

for their survival. Recognition of a receptive partner is the first link in the -
chain of events léading to fértilization. In higher animals, mate|finding is
a highily organised process, which involves one or more of the sénses
such as sense of sight, smell, sound, touch and éven taste. "

For large number-of diurnal and some nocturnal animals$ vision is
the primary factor which plays an important role E.nonomamw__m a'mate.
Owls and certain insects have special lenses which enable them to find a
mate by straight site. Fire flies and many of the inhabitants of the deep
ocean have light producing organs which help in mate finding, Sea cows
and whiales rely upon chemical trails for mate finding on land and scent is
very important for bringing the sexes together. In many mai&m sound
produced by the males works as auditory cue by which females locate
males, .

PERSUASION

Among some animals, meeting of male female leads almost immediately
to mating. In many species, usually the male is more ready to mate than the
others. After recognising a potential mate, the next hurdle for the male is to
bring the female into close proximity. Male performs behaviour patterns whose
function is to stimulate the fermale until she is sexually receptive. The female
is generally more valuable than the male because in most cases, she carries
the eggs after mating and also plays a larger rolé in proteéting the young. In
addition, the male is usually capable of fertilizing more than one female.
Therefore, the female requirés soine persuasion and male plays mofe active
role in courtship; Often, such displays involve a- variety of activities that
stimulate the female in differént ways. L -

Indeed, the male by nio means,is always at first and may have to
repeat his releaser:signals.over and over again ‘before. he. can induce the

femnale to.maté with him: Reminine.coyness probably stimulates the male.

In- anitmals; 4 wéll as, fn human-Gourtship, a-show of resistance, or 2.

E B

g

nac:m;o and Mating Behaviour of Animais .\.@

In some cases, the female attacks the male and eats him. In :._nmc.
circumstances, rhale courtship behaviour may serve not simply t
stimulate the female sexually but also to suppress her :c:-moxcw
behaviour. Therefore, male establishes his identity a5 a mate and makes
necessary arrangements to remove temporarily the carnivorous :a::@
of female before he approaches her. 8

SYNCHRONIZATION

The occurrence of the same behaviour in different individuals ]
the same time is called synchronization. Precise synchronization of male
and female courtship activities is especially important in species in whi
there is external fertilization, It.occurs because both respond to external
cues such as day length, lunar cycle, the presence of predators etc.
marine forms, it is. related with the tides and phases of the moon.
REPRODUCTIVE ISOLATION . e

. The role-of courtship in ensuring that animals mate only a membgg
of their species, i$ typically achieved because courtship displays are Em:w‘
species specific. Thus, the signals used for attraction, persu maoc
appeasement and synchronization vary in different species. Allied to this,
the partner that received such signals is usually responsive only to :ﬁ
displays of its own species. In most frogs, males produce calls which ar
species specific in terms of their pitch.and timing. Female m.EHoﬁ:@
only to the calls of their own species. The antennae of many male motl
are selectively responsive to the odours emitted by females of their Vg
species. Consequently, hybridisation between species is exceedingly rare
in nature. This is partly due to difference in nature of the organism. d

Even then, there may be temporary lack of recognition as male Grayling
butterfly begins to court another kind of butterfly or a falling leaf BJEEH'
it for a female of his own species. In a similar way, a stickleback may begin (o
court a young tench with deep body and understands wrongly for the swol [
abdomen of a female of his own species. Such mistakes do not persist {ong

*-because recipient of these attentions invariably react and the brief romangy

is brought to a sudden halt.

Differences in courtship and mating behaviour in different mumo‘
may be due to either the evolution of different languages which prevent
hybridisation or geographical separation. In both cases, distinctivengg
has functional advantages. -

ORIGIN OF COURTSHIP BEHAVIOUR @

L The ‘origin of courtship behaviour has been understood ?o%
- observations of animals.in their natural environments. The great etholog
-, Tinbergen saw.that territorial and mating behaviour often coincide m$

came to the conclusion that there might be some significance of holdi

bnmaltnminn s Lanadicm blmenn hat tha annsbinse animale Reaading territnries
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or signals which are performed mon.cmmmmzw...Hwn.&&n.ﬂ&mﬁmv courtship
by performing a fixed action pattern directed ﬂo_é.wn,am an Sﬁf&.ﬁ. that
may be a potesitial mate. The response of .w.vw.ﬂ.nncm_...iﬁﬁ ,n .En_ Bmu.n.m
pattern results in information being fransmitted which enables the two
individuals conspecific from pgmnﬂs‘mwmﬁmo-ﬁ&wmﬁmﬁ .ﬂoB» nm.m:a_.m_mo.
the physiological readiness of the-females 1o engage _i.n....n_.ﬁ:_rro? -

Afterinitiating the courtship display, the maletermitiates |
at any point.in the sequential performance of the signals or Nie may repeat
the full pattern nurerous tifés. Tf the-potential mate is non-conspecific,
a conspecifi¢ maleé or.a.previously. .Eumﬁw.amﬁmmmm.u”umm&m... ! i.m_m. .5.«.:
he usually terminates the action quickly. If the individual m.um_.omnaaa.. is
a conspecific virgin femalé, he usually persists- until .nnﬁa_.,oovc_m:o:
occurs or one or both flies terminate the encounter. The visually observable
courtship signal and orientation Bo.<o80:.~ of both sexes are wmmo:.:ma
by specific movement of insect bodies (Spieth 1952). Male actions are of
two types: those involved in male-to-male maoo_._w.ﬁ.m_. .m:n. those of male-
to-female encounter. In most of the cases the forelegs, wings m.:n mouth
parts of the male serve as signalling structures, The female Emnm_w are
more limited as compared to those of the male and are produced by the
wings, legs, mmaﬁm»\wmmd:oﬁamsa of abdomen. o

- Females perform these signals in response to the males courting over
turns and are divided into two types: rejection response and' acceptance

PN

Fig. 1. Diagram showing courtship and mating behaviour of Bm&cvxm.ﬁw.....

D

. Courtship and Mating Behaviour 6f Animals 77

response. During ¢ourtship a pumber of orientation movements occur,
The tost commonly observed one is designated as orientation and occurggy
when a-male visually lives upon a potential mate. He slightly elevatcs his
body, turris-to face the-potential-mate and approaches it after making theg
physical contacts with'a potential mate'usually by tapping the male quickly
and then rhoves to.the rear of the approactied individual and positionsg)
‘himself- close..to: and-facing:the-tip of the other individual’s abdomen.
Copulation occurs.only if the H.o.am_.n responds by performing acceptanc@p
signals. The male is positioned at the rear of the female when she indicales
readiness to copulate. The male mounts and copulates by curling the i
of the abdomen under and forward, simultaneously lunging upwards. and
forward thrusting his head under or between her wings (Fig.1). If she hag
spread wings grasping her body with his fore and middle leg and then
achieving intromission. : @
Males of many species attempt to mount and copulate with non-
receptive females but they are unsuccessful. During copulation the femald§)
may walk about and even feed while male is inert except that they
periodically stroke the area of genitalic contact with their hind tarsi. Neai§
the end of copulatory period, the female typically kicks vigorously
rearward with her hind legs against the face and thorax of the male. Thesc
actions may influence the male’s behaviour but the physical force is never
effective in breaking the genitalic union and it appears that the malc@
determines the termination of copulation. When the male withdraws and
breaks away from the female; he falls inertly to the substrate and remain @

‘quiescent for a short period before jumping to a standing position. The

duration of the copulation is species specific. The shortest time recorded@

. is 5 séconds in Drosdphila: enigma and longest is that of Drosophila

acanthoptera with 62 minutes. ®

Male courtship elements. Tapping, wing flicking, wing fluttering,
wing semaphoring, wing scissoring, wing vibration, leg vibration and®
licking. .

Female rejection signals. Abdomen elevation, abdomen depression @
decamping, flickering, fluttering, kicking, extrusion,

Female acceptance signals. Genitalic spreading, wing m?nmapzm.
and ovipositor extension.

Stimuli involved In mating behaviour. The role of the various@®
stimuli such as visual, chemical (both contact and air borne), auditory
and perhaps mechanical has been identified during courtship. The male@®
provides the female with a battery of these stimuli. The function of these
stimuli is to inform the female of. species identity of the male and ®
stimulate the female beyond her acceptance threshold for accepting the

‘male in copulation, The female may respond with an acceptance signal or®

rejection,
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. -

MATING BEHAVIOUR OF SCORPIONSAND SPIDERS |-
_Ini scorpions and spiders,.the male not only, stimulatss the female

‘sexually but he has to supptéss the non-sexual behaviour of thé-féniale so

" that..she-dées not ‘eat him, Tn Ethological terminology, the functionof

courtship. is to provide releasér stimuli-Which. block hunger drivés

In'scorpions, courtship takes the form of a dance called “Promenada” -

a deux™ by Fabre, On finding’a suitable mate; the two scitpibns-stand -

face to face with their tails uptaised 2rid intertwined: The rial€ §eizés the™

pedipalp of the female with.-its own. (Fig.2) and the two adinjals-go-6n"

Fig. 2. Diagram showing courtship dance of the male and mo_.:w«w .
scorpions by seizing the pedipalp.

moving round and round for an hour or more. When'the dancing pair
reaches a suitably firm surface which the male apparently detecs with his
pectens, he deposits a capsule of sperm (Spermatophore) on the. m.:.u::n_
and forcibly jerks his partner over it. There is no coitas, only
spermatophores are sucked in'by the female in her genital aperture when
she lowers her body. . ’

Spiders are nearly always offensive. They, are réady so-kill and.eat

thie animals of srhall size that come within their range. The}y are invertebrate
cannibals, so mating is difficult and dangerous to the male whois smaller
and weaker. In such circumstances, male courtship behaviour. not only
stimulates female sexually but its non-sexua} behaviours are also.
suppressed. Among web builders, the male vibrates the female’s. web with
a characteristic rthythm, indicating that he is a potential mate/ and not a
prey. In some species, male spiders present the female with f “Nuptial
gift” consisting of an insect wrapped in silk. While the female unwraps
the gift and eats the insect, the male is able to mate with her, without

" ‘being, attacked: The. mating. procedure is quite unique. Male: weaves a
-+ srall pad of silk on which a drop of sperm is deposited and this is sucked

is inserted.

un bv soecially. modified pedipalps. In due course of time, this

Courtship and Mating Behaviour of Animals

COURTSHIP IN VERTEBRATES

The most mB.onS.E &%_.mw of courtship is presented by the %:._Q
stickleback. Male adopts sigmoid posture and swims with the female.

@ee @

_-After some time he leads her to his nest and nudges the base of her ‘S
-+ with his siiout. Then she leaves the nest and the male immediately follows
- her shedding his sperms on the eggs released by the female. - ®

‘In‘saldmanders, sceént is the main-factor in recognition of sex and
‘species. Malesand females are-of different colours and small in size é

". - "each species has its own peculiar smell. Iri the males, the “Hedonic glands”
.. " arelocated.mairily at the base of the tail and on the underside of the hegy
© U AlHough: thé fémales lack any readily differentiated glands, their skin

secretion evidently possesses the odour that enables the male to ident @
themn as to which species and sex it is. After finding a mate, the male rubs
its chin against her head, so that, she may smell his perfume. He captu@®
her with his tail and invites her to dance. The dance may consist of him
transporting her on his back or joining together making a figure of ei @
around each other. In certain species, the female straddles placing her
head on the base of the male's tail and then the two 'waddle nomoéoqﬁ
this position. The male of two lines Salamander, Eurycea bislineeta applics
a secretion from glands on his head on to the female’s skin. He @
lacerates her skin with two protruding teeth so that the secretion enters
her blood stream (Fig. 3). In most Salamanders fertilization is internal 5
it is accomplished in a manner different from that employed by mammals
where the male feels that the female is sufficiently excited. E - ]
Salamander deposits a small jelly of covered package of spermatozga

known as spermatophores, either on land or iri water ac¢ording lo @

habit of his species; female comes and picks up one of the spermatophores
with the-lips of her cloaca. It is then placed inside her body in a mvnag
receptacle known as spermatheca where the sperms remain to fertili m

Fig. 3. Diagrami showing courtship of two-lined salamanders (Eurycea bislineata).
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84 . - ATextbook of Anjmal lehaviour
The great crésted grebs, Podiceps crestatus show some 3,, En.acmﬁ
elaborate courtship and pair-bonding which is not found muwcﬁona _.: the
animal kingdom. The courtship ceremony consists of a series of behaviours
such as head shaking cere- -
mony; dive and cat display; -
mutual gretting and cat
displays; and petiguin dance
(Fig. 7}, Sometimes; the birds -
go through 4 head. shakin
ceremony in whichthey raise

each other and shake their
heads emphati¢ally from side
to side. Sometimes when a pair
comes together, one bird dives
while the other waits in extra-
ordinary cat attitude. The diver
then emerges with-its back to
the other bird and settles close
to it. Alternatively, the cat atti- _
tude may be part of a mutual
greeting in which one. bird . h.U.J/ sffw
shows the display while the =nTF SN A 2 A
other rises out of the water in A N\

front of it. There often follows Fig.7. Diagram to show ritualized wocnmz_u
penguin dance in which both dances in the great-crested grebe
birds dive and reappear with (Podiceps cristatus).

bunches of weeds in their bills. . . |

They swim towards one another, and then spring upright m:a move nomoz..nn
shaking their heads. The-brilliantly coloured coﬁn..._u.ﬁam.oﬁ Australia,
New Guinea and neighbouring islands build display groands m...an_ a.nno_.m.ﬁ
them with various subjects such as flowers, stones, shells oj._q._..o satin
bower bird Ptylonoihychus violaceus of East Australia ._uw.ﬁm.ﬁ_n.w tsa _wouea_.
with- two parallel walls. of arched: twigs (Fig. 8);.On. one side of it is a

display ground in, which: is found assemmblage of thitgy and varieties of

decorations. It'may -contain -upto séventy blue parrot féatliers, flowers,

fragments of glass, papers, shells, ...immw.:.n_w:...n"n....ﬂmmw_mw._.wmwim EE
suntise and thay oécur throughotitthe.day except diuring feeding, bathitig,

preening or cailing. The male stands squarely on Emaaﬂ_amw_um a
whirring noise, arches-his-tail in fan-like manmer a Qm ...ﬂ.omw..#_.m..@amm_
at the same time holding his neck-low and erect. His E:.E. ge glistens
magnificemly while eyes bulge and become tose red. .H,:a.mo%co_. female

E ron.m!u.m.:m.!w.z:m Behaviour of Aninials

-Fig. 8. Diagram to show satin bower-bird on its display ground.

® 66000690009 @

utters convulsively a few.guttural sounds, Occasionally, she arranges the
disordered twigs of the bower. In the mean time the male shies ic_m:..,
sideways, hops or runs quickly forward and backward. The male the
suddenly snatches up one of the display objects and hops mxnmww:_i
around the decoration. The courtship behaviour of the Indian peacock is
very fascinating, While courting, the peacock spreads its beautify| pa
whenever a peahen approaches but as she comes near him, he takes
about turn, showing her his rear portion, Now if peahen is ready for :ﬁ::@
she will run swiftly around the tai to be able to see it from the fr
again. The cock responds by rustling his tail feathers. Then he turns m:.oﬂw
again and this courtship game will be repeated several times. At Jast ‘P
peahen lies down in front of him giving signal for mating. In mammals.
olfaction plays a major role in the regulation of courtship behaviour. A gy
smelling a female, the males of many species display aresponse in which
neck is extended and the upper lip is curled. Female often solici)

. mountings. Sometimes by approaching a male she muzzles or licks him.
- -Oftenshe runs away from the male when approached but appears ag P

as-solicitation behaviour starts and then she escapes. In the case of red

deer, the female deer (hind) frequently runs away when approached @

EoEm_o_aoo_. Qﬁmvg;:omooa mﬂ.owwmnaim:m_mo;_.a,:owm EB m%
then runs again only to-wait once meore for his approach. In bottle- nos

dolphins vocalization, nuzzling of the partner’s genitalia, rubbin g a@
bodies, stroking with flucks or flippers, displaying of the undersi .

rhacing an hoad hatting Aarsnes diieinse asetobhion Tho meo o Te 0 1+ 4
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into its component rays: The chemical colouration is producéd due to the

presence of fragments in the body on its outer surface. Uﬁﬂnibﬁminua
have -different "absorptive powers and on oxidation producé different
colours. Animals miay bé provided with Emﬁm:n..nmu.nﬂnwmw...#r.ﬁwmmr_ﬂm
pigment spots of chromatophores which charige skin colour fi

nHHH_O. .

>a5m_.oomo=3:o=wmo:_.:.mnﬁvomE:mo:mnomw .mo__oém“
L. Structural colours i

2. Iridescent colours W
3. Integumentary colours '

Structural colours. In many insects and birds, few colours are
generated by the physical constitution of the surface layer by reflecting
certain wavelengths of light and eliminating others. They are known as
structural colours. . . R

Iridescent colours. Such colourations are produced due .& reflection
of light from-many layers of thin, transparent film. Mostly brilliant colours
are produced due to phase interference when light wave Wweakens or
eliminated to produce colours. . o L

Integumentary ‘colours. These are produced by pigments or
biochromes which reflect light rays. Such pigments are seen ih branched
chrothatophores of crustaceans and some vertebratés. HE_.Q may be
concentrated in the centre of the cell or dispersed:throughout ._Hf.n. cell and
its ‘processes but in Cephalopods, chromatophores: have: a sac-like cell
filled with pigment granules surrounded by muscle cell, .

Following types of pigments are seen in different animals:

1. The melanins. Black or brown coloured group of polymers producing
earth coloured shades in the body of animals. !

2. The carotenoids. These are yellow and red colour producing pigments
contained in special pigment cells called Xanthophores. Vertebrates
receive this from plants because they are unable to mﬁnﬁwﬁm this
pigment. ! )

3. Iridophores. They contain crystals of guanine or some ¢ther purine
rather than pigment which gives silvery or metallic effect/to the body
by reflecting light. :

Besides thesé three important classes of pigments, there are other
classes called ommochromes and pteridines which are seen in molluscs
and arthropods producing yellow pigments of the body. The:green colour
of the body which is of rare occurrence is produced by the cpmbination
of yellow pigment overlying blue structural colours. According to
Metchnikoff, the wandering amoeboid cells of the body callediphagocytes

may créep up into.the hair and come back again with microscopic burdens -
-of pigments; The-place of pigment is taken by-gas bubbles

.w,B..mEn. to-
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whiteness. The white colour is like that of snow or foam due to 500
n.oBEQn reflection of light from innumerable minute surfaces of ncﬁm_mo
or bubbles. Generally mammals are & somber eoloured group excepting
that which is seen in coloured patches of some baboons and Emua::m.e
The melanin deposited in growing hair by dermal melanophores is
responsible for muted colour of mammals., Primates can mnn_.mn::mo
different colour type seent in animals due to the presence of colour vision.
In man, red colouration of skin is due to sun burn which is caused due @y
the damage in the epidermis and dermis regions of skin by Ultraviolel
radiation where histamines and other vasodilator substances arc @
accumulated producing redness of the skin. Sometimes photo-oxidation
of pigment melanin in the skin produces a different colour of skin. (. ]

CAMOUFLAGING

Many animals living in sandy places have a light brown colour, mm.a
is seen in some lizards and snakes. The green lizard is like the grass and
the green tree snake is inconspicuous among the branches. The %o:oa‘
leopard is suited to the interrupted light of the forest. @

GRADUAL COLOUR CHANGE

Somie animals change their colour gradually with the change of the@
surroundings thus becoming less conspicuous. The young common shore-
crab shows many different colours and mottlings. It may be green or grey@
red or brown and so forth depending on the colour of the rock poo] where
it is inhabiting. Experiments have shown that the colour of the new m:nzo
tends to harmonise with the general colour of the rocks and sea weed. The
colour seems to change with the next moult. A full-grown shore-crab i@
well able to look after itself so does not change with the next moul: It is
very interesting to note that variety of colouration is mainly found mEo:m°
the small individuals who ofcourse, have » much less secure position.

In his experiment, Professor Poulton observed that in blacké
surroundings the pupae of the small tortoise-shell buttertly tend to be
darker, whereas they become lighter in white -urroundings and appca:{@
golden in glided boxes. It appears that the su:rounding colours affects
the caterpillars through the skin during a sensilive period i.e. twent @
hours immediately preceding the last twelve hours of the jarval stage
making the quiescent pupae less conspicuous duving the critical wn:o&
of metamorphosis.

SEASONAL COLOUR CHANGES ®

_ The Prarmigan moults three times in a year. lts plumage is ::rm_c
grousé-Like above, with a good deal of rufous brown in summer; in autumn

...n.“o_o:qmﬁn..n and Mimicry o . . 89

.” -:the-back becomes much more grey; and in the winter almost all feathers
.. ‘are.white. The .white winter plumage makes the Prarmigan very
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form or mimicker and the object which is imitated dr copied is called “Model’
‘or “Mimicked”: The Phenomenon is which animal resembles some other
% or othermatural-objects of the sanie habitat, is calléd*Mimicry”.
The resembiancé is in colour markings, shape, size; structure and dther details.
This is the highest form of camouflage and marvellous device for protection.
The theory.of mimicry .is"that the mimjckers’live, on the. reputation of the
mimicked: It was propounded by the English riaturalist H.W.Bates in 1862

“on his studies. of: buttérflies from-the forestsof Brazil. The.wdrd mimicry

comies from the Latin word “Mimicus’ 9..mﬁonwfvam.,mgnmwﬁ.mpinmﬂsm to
imitate'closely-Accotding to Bates mifmicry cafi'be défified as the resemblance
in external appearance, shape and colour between members ‘of widely
different families. At the International Zoological Congress in ?\mmzsmﬁo:
in 1963, mimicry was defined as “The superficial but close resemblance of
one organism to another or to natural objects among which it lives, that
secures concealment, protection and some other advantage r_ which it
escapes itself from observation or advertises itself being rm:sa_:. Mimicry
can be classified into following three categories:

1. Protective Mimicry

2. Conscious Mimicry

3. Aggressive Mimicry
PROTECTIVE MIMICRY A
In this type of BmEan..m:mB.m._ mimics some Gther organisims or the
_natural objects in form, colonr or behaviour and protécts 'itsélf from
predation.” Protective mimicry i3 obtained either for camouflaging or
concealment ‘or for warning so it can be studied under two ‘heads:
camoufla Imicry and warning mimicry. S
Camouflaging or concealment mimicry. This type of protective
2_in_the animal kingdom, Here animal conceals~
itself by matching its cojour with the background. A crab, Cryptolithode
harmonises so periectly with white pebblés on the beach that it is
sometimes very difficult'to recognise it. Its rounded shape, _ﬁxE_d and
white colour almost completely resembles the pebbles. The pupae of
swallow tail butterfly, Papilic macliaon appear green when attached to
plant leaves and grey when attached to.stems. _
Sometimes animal is not able to change its colour and itself moves
to some suitable background. The caterpillar of m.,woam:.i fine moth,
Bufalus finianus possesses green colour with white longitudinal siripes

because it is seen on fine needies protecting itself from pr atory birds.

Jmimicry is very-comm

e et

R — S —— e -

The eaterpilfar-of noctuid moth, Hyloicus finasterris:blug green with six

longitudinal white stripes and resis on. finig needles bint aftef umo.c_z:m. it
Onc:_&omc_.os:;chmmm:acoooEom_uaoé:.m:.oc_hoc_.-imﬁ mn.mm.ﬁmn s_ES

Fex

yana g bt

e\

.Oo_o._...:mmo:..m:_a. Mimicry L wm@

.-, .'Sometimés, an animal mimics the living or dead objects. Sever®

utterflies aré leaf“like in"appearance resembling either a dead or withered

- iaf or its petiole. Indian dead feaf butterfty, Kallima paralecta possessc

-~

Fig. .N..Umwm_.ma m:o.i:._m protective colouration in leaf butterfly, Kaflimn paralecta.

brown colour or vnder surface of the wings resembles a dry leaf (Fig. 2},
Wheriever it sits over a plant its wings are folded upwards and it _.omma_u_mw
dry leaf (Fig. 2) other' examples are the Catterpillar of moth and leaf insec
(Fig. 3 and 4) stick insect resembles a dry stick. Similarly leaf insect
Phyllium resémbles a green leaf upon which the fungus or rust is WSE%

Fig. 4. Diagram to show protective e
resemblance of leaf insect, Phyiliun

Limmarlnsiim

Fig. 3. Diagram to show protective
- colouration (resembliance)in .
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- at'the prey flying near to the spider. Another example_is: f-angl,
“fish, Lophius which camouflages at the sea bottom. [t:possesses ilicium,

a6 A ._.mx.ﬁcoox Q.»aam_ Behaviour

Alluring mimicry. Here, anim Wi h the surrounding
and possesses some lure to attract its prey so that the misleaded animal

AT 1 i YORE S S,

mimiery. They_form a single horizontal thread.from

=2

B
=
[{]

i

which is grasped by one of the legs of the spider. This trap-thread is aimed

- e P
h enw o

el e

a modified-first fin-ray of the dorsal fin placed on:fhe dorsai edge of the”

upper:lip at some distance in front of the mouth, .m.ﬁmwnmﬂ@nﬁmww..uammwmmnm
m,mn.m:wncﬂmsoosmmuugamm@mss._o.».ewibm,m_.v&‘.ﬂ...un..‘m.ﬁ nnan__o,um,m:p.;

rotated freely in its ball and socket joint, If another fish approdches this;

the Lophius kills the prey immediately. 7
CAUSES OF MIMICRY , o

- ' - N .. 7 ) .
Different workers have given different owmnmoum.....ﬁ&mawnn was of
‘the opinion that Natural Selection. is the only reason. responsible for

production of mimicry. He also suggested that occurring between the white
butterflies and Heliconidae depends on selection. In contrast to this view,
itis argued that minticry is not of any selection value. Another explanation
of mimicry is that minute forms may have arisen as a mutation and that
two forms persisted. However, whatever the cause may be secondarily
operating, resulting in colouration and mimicry, Natural Seleetion is the
main cause.

1. Write an essay on colouration and mimicry in animals,

2. What are the different causes of mimicry?

3. Write short notes on the following: ,,
(a) Warning colouration
(b) Mimicry W

|
REVISION QUESTIONS |

ictim 16 {he fimicker. Laso and Bolo spiders show his type of -
. vhich [they hang.
Another trap thread in the form of a tefminal-sticky droplet is provided-

Aot n Tl T o h

S

PhL

_|m|_ _ FISH MIGRATI

m_.,.i_.osan.ﬁm_ conditigns on edrth vary from place to place u@
also at the same place depending.on the-season. The seasonal changesg
mo:.._a.n.mm_.nm.ﬁ. the world are very adverse and taxing. They threaten ?
survival of the animal population, Many animals try to escape from 24
taxing.climate by migrating to more favourable climate or hibernating 1t
the same place. Out of these, fish migration is a more dynamic procggy
and many animals use this process for their survival. The process of
migration in some animals was initiated as means of survival but E::Q
by virtue of Natural Selection (since it provided better survival, more
easy food, better habitat etc.), it became genetically, a fixed pattern Q
behaviour and differs from species to species.

Generally, fishes live in a constant habitat and restrict their movemggy
within particular territorial limits, but there are muny others which migrate
from one type of habitat to another and travel long distances moving ?0
fresh water to sea water or vice-versa. In most cases, this movement of a
large number of fishes may occur for the purpose of feeding, spawningg®
shelter and is called Migration. Migration may be defined as the periedic
movement of any animal species from one region to another. Accordi@y

“to Heape “It is a class of movement, which forces migrants to the regions

from which they have migrated”. During this process,the populalig
mortality of numerous individuals occur due to different ecological
hazards, such as temperature fluctuations, scarcity of food, predation c@
However fish migration has certain.benefits for population as it enables
wider dispersion of population. It avoids intraspecific competition -
food, shelter or any other means.

In mature adult fish, migrations are mainly for spawning ana reedir@@)
Migration provides chances of better survival. They breed in one area
and feed in another area. The important migratory fishes are: &

1. Pacific Salmon (Oncorhynchus).
. Atlantic Salmon (Salmo salar).
. European Eel (Anguilla rostrata).

m
u
P>Bonom=mm_$=mi=ncimnz.b.
5. Herring (Clupea harangus). .
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“from m:_.omo reach their E.mon__:m Emno in the mmnmmmmo sea, south-east of
Bermuda. The adults die immediately after spawning in deep Wwaters and
younglarvae (Léptocephalia) drift and swim back towards (he mumm: water.
During their long return, journey towards home of their pa ﬁ:,m they

o

metamorphose into about 8 mm long elvers. They take about three years
in reaching the rivers. Here they feed and grow to become yeilow eels in
some years and on reaching EmE:Q. start En:. mnmsm_d ::m_. :o: again
(Fig. 1),

B 4 >EE.E.H..§Q 2. wm, X ]
E_no@..&wﬁ irced . 90 sea. me _..Rmu E&mn :a nnmwonﬁ ﬁa aﬁo of
E_mnmco: i.e:-from: mmnmr i.&ﬁ. Eﬁ vice-versa his type. of gration-is
not for the purpose of breeding cE ocecurs _‘omc_maq in the ___MH cycle for
other purposes. Irreguiar movements of the Asiatic _E_w fish- Aﬁﬁnzau in

jand out of fresh water also-falls in this category. _

2. Potamodromous migration. Migration ncnnnma 8 the fresh
water is.known as Potamodromous Migration..An an:Ea of this type of
migration is represented by carps. drid trouts which travél long distances
in large rivers in search of suitable spawning grounds. These fishes return
to feeding area after spawning.

3. Oceanodromous migration. This type of migration is represented
by many marine fishes such as the Herrings (Clupea), Zmnwm_.&m‘ano.ﬂgl
and the Tunnas (Thunnus). These fishes travel long distances! in the sea
front deeper ocean waters to the shallow inshore spawning reas at the
time of reproduction. After spawning they return to their mmon_Sm grounds.
Like birds, many marine fishes perform seasonal migration. m word fish
(Xiphias gladus) and Barracudas (Sphyraena) living in im}: tropical
seas perform latitudinal migration, moving north in spring E._n_ south in
autumn, This migration is only for suitable climatic nonn_z._oham”

On the basis of the purposes, it may be of following types:-

a. Alimental migration. This type of migration is for search of
food.

b. Spawning migration. In mature fish, migration is mainly for the
purpose of reprodyction and is called spawning _Emnm:o: or gametic
migration.

¢. Climatic migration. This an of. n:mnm:o: Ewom Emom to secure
more ms:mEo climatic- oonn_:_o:w .

d. OmEonanEmnoQ Enmﬂmrcz. g_mnw:ou. _..oH Eo ﬁc_ﬁoma Om

omaoam:_mnon is.called omEonomEmHoQ B_mnuzou
DENATANTAND, OOZA.EZ»..;ZH

During B_mnm:os fishes’ Eo<o éither in: Em ditection of the water

current or it takes the. owwoeho route. These two ternis are used to describe
the movement of the mm: in relation to :_m water: n:ﬂo_: q.:o movement

P crramnmt fa Lmmstin A Aanatant

¥

mirm et e Lokt A - i -

B

. _u_m: z_mqm:o:

.-~ iwhich dre as mo__osm. T

&0 @

Movement of vn_mm_o eggs and young m.&SoE. are examples of this tvpe
of movement. Similarly m:»vement occuring against the wailer currcrgms
called contranatant. Example: of this type of movement is migration of
adult Salmons towards spawning grounds, ®

METHODS OF MIGRATORY. MOVEMENTS
Fish show migratory movements by several methods: o
L U—..Eum By this method fishes are carried passively along with the
.ﬁmnﬂ. current. : the. movement of water is overall in one directio@h:
_ “may result in movement of fish in that direction (Directional
.. Movement), The young.one E._mnmﬁm to nursery grounds by a::%
min:.:_..n Fishes amw swim either at random or in a um:_nﬁ_‘
direction. Random swimming leads to uniform distribution or ¢
.-aggregation. Oriented swimming takes place either towards or av w
from the source of stimulation or at some angle to an imaginary
running between them and the source of stimulation. The juveniles
to the adult stock on their feeding grounds; and mature and ripe Ww
move from feeding grounds back to the spawning area by swimumj m
method. The spawning migration is against the current and the 5|
fish returns to the feeding ground with the current.

ADVANTAGES OF MIGRATION ®

In most cases, migration of population may occur for food, shei@r.
or reproduction. The greatest advantages derived from the migrating
movements are the better utilisation of untouched new habitats and (#r
resources. According to Nilolskym, migration is an adaptation towards
abundance. The nursery or spawning grounds alone do not have suffic &
food to maintain both mature and immature members of a large populatign
Hence it would be advantageous fo have separate feeding, breeding ¥ _a
nursery grounds. Migration provides favourable climatic conditions for
spawning and survival of the larvae, thus leading to greater numbe b
spawners on a particular ground. ®

FACTORS REGULATING FISH MIGRATION

Séveral factors are-responsible for influencing fish migration. Tie
may be physical, chemical or biological and vary from species 1o species

1. Physical factors. ,?omn include depth of water, pressure,

' temperature, light intensity; photoperiod, current and turbidity etc. ,:ﬂn

factors form a part of the environinent and fish migfate to that area Ef:

.. - the: climate conditions_ are-sujtable for its survival. The water cu

Ehsnunom noum_n_o_.mc_v. the direction. of movement of the fishes.

. and juveniles are transported passively along with the water current to

Al Len Bl it dn mn A aFbmm Amastmine rmant Caluiane ars ravrrind g
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3. LAYING OF EGGS AT mcmﬂburm.wr>0.mw - m
Suitable spawning grounds are selected by Salmo solar, bnﬁmﬁ er

Oncorhynchus etc. These fishes show anadrornious mi ration for:

aouoﬂcsm eggs at suitable places. Thesand mo.u_ wcxﬁ&u&xw uhimaﬁaa

lays its eggs in some protected mcoﬂ where’ Emw are wanmn ‘Q &o Eam..

who aerates-them by. :E Bo<n3n=$ UL R
4.NEST BUILDING - T R w :

Nest building Dm_._nm are mmomamv:_nm:w i_an muaaua mpa :5 habit
appears in‘thany orders, from the Bowfin of North America and _cnm fishes
of Africa, to the well known Stickléebac’ks of Europe and North America.
Some nests are merely hollowed out depressions in the bottom, as in the
lung fishes. Males of many species like the Darters (Etheostoma), sunfishes
and the cichlids prepare a shallow basin like nest. All stongs and rock
crystals are carefully removed from the bottom. The eggs are laid in the
nest and the male remains on guard till the yourig onés are hatched:

The male African lung fish, Protoptérus. prepares a m_aﬁ_a fiest in
the form of a deep hole in swampy places along the river cmswm After
spawning he guards it Hrn south African lung. fish' Lepidosiren also
prepares a nest in the Tc @o», a burrow and the male nn«.&ovm highly
vascularised filaments on pelvic fin for mo_.mzos. The Em_m woi».. in, Amia

Fig. 2. Diagram showing male Amia calva providing protection io,the
young ones. i :

calva of the great lakes of North America builds a .o:._no.ohnnc_ﬁ nest
among aquatic vegetation. The male stands on guard till the | Wo:mm ones
are hatched. The young ones leave the nest only. E_aon the v otection of
the father (Fig. 2).

The male Stickleback, Gasterosteus nn&mnaa. ‘builds:a aES elaborate
nest before courtship begins. A sticky moo_.nsos from the kidney of male
helps in nest-: cEEEm ‘By an’ &mcoﬂmno ooEéEP _..o Emcnnm mmgmhnm to

 tarmmas inn funnal in tha nact -

Parental Care in Fishes . . 1@

After the eggs have been H.a_.c:Sa, the female leaves the eggs whijgy
the male .285 to care for them Am_m 3 Eomssm nests are made by 1

Fig. 3. Diagram showing two-spined male Stickieback caring fentilized
eggs laid in the nest.

number of anabantids and south American catfishes, in which the eggs

are suspended in a mass of bubbles and mucus produced by the fish. &
male Siamese fighting fish,
o

Betta splendeus builds the nest
in the similar manner and
sticks the fertilized eggs to the
lower surface of the foamy
nest. He stays on guard and
fights till death to defend it
(Fig. 4). The male raradise
fish, Macropodus also prepares
a similar foamy nest but
without the active participa- Fig, 4. Diagram to show male Siamese
tion of the male. fighting fish defending hisnes.. @
5. COILING ROUND THE EGGS

Shannies and gnbies-are well known for the assiduous way 1w @
they guard the eggs. The butter fish or Gunnel of the British coust t/7%. i1
gunnellus) rolls them into a bali and curls around it (Fig. 5). Both n@@:

Fig, 5, Diaaram showing the butter fish (Phdlis gunneitus) coiling round if.e
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108 o . A Textoook of Animal w%msoﬁ

" In male pipe fishi (Syngnathus) a°brood: pouch is formjed by two
flaps: of the-skin on the underside of the body, in which eggsjare placed

by the fermale (Fig. 19). The pouch develops an inner spongy liping which

‘is-richly supplied, with bload véssels.. The éggs get nourishrnent until

Fig. 10. mem_.m_d Eoium raale pipe fish having broed pouch (BR) on

his under side. :

hatching but even after this event, the fry may utilise it for mogm.zam. The

swimming fry may return to its shelter when in danger. Other pipe fishes,

such as the worm pipe fishes (Nerophis and Phyllopterys Sfoliatus) from

Australia have a shallow dent along the tail in which the eggs adhere and
develop.

9. ATTACHMENT TO THE BODY i

1n the male New guinea fish (Kurtus) the egg mass is os_ﬂmnm_ma ona

hook-like process developed by the dorsal fin on the head until they are
hatched (Fig. 11).

Fig. 11. Diagram showing male New Guined fish (Kurties) carrying egg mass entangled
on a hook-like process.

10. INTEGUMENTARY CUPS . .

In some species the males play a relatively passive role in the
protection of the-eggs. In siluroides {Aspredo .m.:a Emﬁwmnmoc@..mmau_m
carries the fertilized eggs in the soft spongy: skin of her cm:u\ Qu_hm. 12).
During breeding seasén.the skin of the lower .m.:nmmmm.o,m the body of fzmale
E b honnmae enft and snonev. After the fertilization of eggs, female presses

e
'l

&

(% LR

iy

. ParenfalCare in Fishes 16

- --integuthent. The eggs: remain. fixed | -
7 in this Position till hatching.
- 1EBGG CAPSULES

-eggs are laidinside protective .._._n.max.m._mhu

the ‘body: dgainst ‘the éggs so that
each egg ‘becoines.attached by a,
stalk into-a cup: Like depression: of -

.. . I aviparous mﬂ,uw_...mo.@wwunsnm,.:
ays and:some sharks suchas.the cat,

sharks (Scyllium and Raja) fertilized .

.- Diagram showing female
Platystacus carrying integu-
mentary cups (IC) on her belly.

egg capsitles made of keratin, the
“Mermaids- purse” .which remain
attached to the aquatic weeds by
their tendrils (Fig. 13). The
development proceeds inside the
capsule until the yolk has been used
up. The young hatch out after
rupturing the egg case.

12. YIVIPARITY (TRUE INTE-
RNAL INCUBATION)

Viviparity represents the highest
degree of parental care and provides
maximum protection to the young
ones. In viviparous Elasmobranchs
the oviduct forms a “Uterus” but __. . . . .
many’ species. are -aplacentals, ?.ﬁm..um. Diagram howing“Mermzids purse
which young develop at the expense of cat shark (Scylliurm).
of yolk. In some species uterine wall secretes embryotrophe or uterine

@0
® & O 9 % & 0O OO OH OO O

- milk. In two orders of teleosts, Cyprinodonts and Perciformes some %m&ﬂ‘

(Zoarces, Gambusia and Poicilia) show internal fertilization and the young

‘thien develop within the dvary. The embryos are not attached to thed

o



® wall of the ovary, but ao<nponm ?nn_w- ind 90 sac! moa&um :uo: mn.
e “Embryotrophic” material, apparently produced cw.r:w a_mo:ﬁmoa ovariar
follicles, which becore highly vas¢ular, mnn Hoaw_n‘ﬁ_.:ocmroﬁ Em.mmﬁqm.

© months.of pregnancy.

In ‘shiner surf-perch’ ﬁﬁwanuoma&m__. nww&wﬁ&. m:o.;ﬂ,_.ﬁ éggs-are

@ fertilized in the ovarian follicles but are soon released into the cavity and
are nourished by a secretion from the ovary .Gu_m 5. The males arz

Fig. 15. Diagram showing yolk-sac placenta of Muystelus.
retained in the ovary until sexually mature. The yolk sac forms placentze
in Mustelus and other sharks with interdigitation of foetal and maternal
tissues (Fig. 15).
REVISION QUESTION

1. Describe in detail parental eare in fishes.

@@%@@@@@@@@@@9@@@@@

110 . . > ._.mxzuoo_n of >23m_ mmsm,.;o_.:.

7]
.

. : 1 am is Eo Bo.mhhnupmnwmgo and. mﬂo:_ﬂ::m
‘phenoimeénon in the animal ‘world. ‘Once in every twelve months various
r_sa‘mn%mpm 1) in the Northern Hemisphere have been deserting

m,_m H moan om En E.ma_ﬂoq e:dm 3 to 3

e
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away, on the French Mediterrangan goast, only 43 hours fater. .. . . ...
" . . Marine birds also.make extensive migration. The.great Shear Water .
(Puffinus) breeds en Tristan:da' Cunha but ¢onies to Greenlan

114 A Textbook of Animal Bahaviour.

period for feeding because birds feed only in light and go to a place of
i rkness.

PLES OF MIGRATORY BIRDS

There are large number of birds which show this spectacular
behavipur. In India alone there are about 2500 species of migratory birds
(Fig. 1{d)). Most of them remain in India but some of them cross the
Indiam borders and migrate tc other countries,

The cuckoo (Eudynamis scolopaccus) is a well known example of a

migratory bird, It arrives in Uttar Pradesh-in the beginning of March and |

N——

breeds there, During the month of August it leaves this place and migrates
to South India and Ceylor to spend winter there, .

The Wagtails (Motacilla sp.yappear in India in the beginning of the
winterseason and at its end they leave this place, migrate to Siberia and
Manchuria to spend summer and tolay eges. .

* Vertical migration occurs in mountainous regions.. The.
Chaimmarornius leucocephala “Girchaundia™ of eastern Himalayas breeds
at the height of about 7,000 to 8,000 ft. g . .

The Rufous turtle dove (S. orientalis) “Kala Phakta” breeds in
Central Siberia, Japan, North and Central China, Tibet and Nepal. In winter
it migrates southward all over Eastern India and as far south as Deccan.
The Central Starling (Strunus vulgaris porphyronotus) “Godhuni” is found
in thousands in the North-western part of India and.becomes a serious
pest of wheat fields. In summer, it migrates to Turkistan and Tianshian
mountains to breed.

The White Wagrail breeds in Eastern Siberia from the lake Baikal to
Machukuo. It spends winter in Fastern Assam, Kashmir and Afghanistan,
- " breeds in Eastern

. The Brown Shrike (Lanius cristatus
Siberia in
thousand miles awa
" Many kinds of geese, ringed and released in Dhar state (Madhya
Pradesh) were recorded in Siberia (2,000 miles). The recorded speed of
migration was 1,325 miles in 64 days. The Glossy Ibis (Plegadis
Jfalcinellus) ringed and released on July 7th 1931, at Astyakhan in the
Volga Delta at-the head of Caspian sea was recorded at Devlali (Nasik) on
14th March, 1934, , © " "7 o o L -
' -Parties of swallows:returning to-Britain from South Africa may cover
9,650.Kms. in six weeks, often-flying back fo their old nests. .

Somie birds fly alone and.achieve astonishing speed. A tiny Wheatear

weighing less than 30 gms, was ringed in Walesand covered 965 Kms.

returning again after months:of wandering at'sea, apparently wighout a

i May,

- (Rig. 3(c)), bree |
.- .it moves. south.until-it-arrivesin the Pampas of South America, a distance

S Fig4 Figure showi

115

_m:amm;. One of the fastest journeys recorded, has been made by this bird
during nigration. One of the birds was taken from its nest on Islanc.of
mﬁoo:omﬁ off the Welsh coast, sent by airlines to the U.S.A. and set free
in me”w? It flew 495 Kms. from a country never seen before, in twelve
.days m—ﬂi:m ten hours before the letter of confirming its release.

here are some hirds which enjoy two summers in a year. They
breed diiring:summer in-the:Nerthern Hemisphere and cross.the Equator.
at the approach of winter to-ive in:the-summer of Southern. Hemiisp ere..
The American-Golden Plover (Plavialis domesticus) "Chota- bdttan”

d'in extreme north of America in Arctic-Circle, Inf autuma.

-Bifd Migration --. .
gr

nearly 6,000 miles where it spends winter. [t returns to the Arctic region
in April] thus covering 12,000 miles in a year.

1" presents

da, Northern Ireland and West Coast of Greenland)
A ic Continents along both sides-of Atlantic

. i) ] ter homes are 11,000 miles apart
akes a yearly round of the world trip of 32,000 miles or more.

“Several species migrate within the tropics and such migration i$ not related
to the s _Bi.mn. and winter seasons but to the occurrence of dry and wet

1k}

. w./l%ﬁa%,moa%s‘%

grafion. Roiifes

DRI

vag that annauq_ ‘Northern--

igratory- Toutes of Arctic T
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A Mallard

.E. Oow_.._c.._uunx

F.Cottori Teal | . S .
Fig. 5. Permanent aomwan.ﬂ._Gno_w.ﬂooinmo.im.ﬁmﬁ”w&ﬁWu»....»..ﬁﬁ..3 aF.. -

‘and also-to mm_ﬂ. ‘optimum ‘termperatire Rwﬁﬁnwbq_mo avoid 00" miuch’

cold’in search of a warmer place to live and FeTiIn to | eir clﬂs&.:@.ﬂ@
when the optimum temperature is available in Emﬁ.ﬂmm.. Before ﬂm..mwumz:m
they store a lot of energy in the form of fat deposits which are considered
1o be fuel tanks as seen in the case.of black pole warbler which _unnoa.uom
almost double its weight before it migratés. This energy s utilised during
migratory process. Before migration birds show migratory-restlessness

or Zugunruhe. Under these conditions, day length influences pituitary

_

Bird Migration 119
glands s.Em.:. m_.m.a.mm..mcqﬁ necessary w:wmmo_qmm.nmﬁ,.mua.cow.mio._.m_
changes'in the birds .ﬁm.mo.ﬂum migration. The change in the environmental
conditions like temperature,.day. length, wind velocity on set 6ff winter
are responsible for their. .B.wmﬂm.mom%.qmm:ﬂmmnmm.‘ .

Advgntages of .Em.mﬂm_m&...". o
Migration helps securing & better climate for living by avoiding rigors

- | of coldand hear. V. : o

- (4] “Different habiiar : are available for migratory birds for food, nestin g

" breedmg e - - T R

., -() Migration helps 1ii thel geographical dispersal of bifds, which isolate
R population’ of different species from each other increasing the rate oL)

evolution because genetic variation or mutations occur faster in a small

PG g

" | ‘population than the'l
* (iv): Duting. migration ‘mi
foods which may be more
radiation, : .
(v)| Individual survival value becomes more because the predation pressure
is divided in the large number of eggs laid in‘their breeding grounds
because of more arrival of the migratory birds.
(vi)| Migration helps in providing greater ecological diversity and

avility to the migratory birds than the permanent resident birds,

which is of evolutionary significance. "
%HZ.UHZ G DURING MIGRATION

" Various theories or explanations have been advanced for what.

aaﬁ_.:_ﬁ.:om the &Hmomou._.mna course of migration. Birds probably make

the .gmﬂ of several possible ¢ies available for migration in-different paths

d {0 pgreater variety of
nourishing and providing chanice for adapiive

~of the journey depending ‘on the conditions which are as follaws:

<'Visnal landmarks. Tt has been established that some migratory
birds follow obvious landmarks such as rivers, mountain ranges, islands
etc. . which give long. range suidance in daylight- Landmarks may be _
ucks and Geese'travelling in family grotps transmit the
nformation from generation to -generation. Most birds migrate during

- the night and thus do-niot make use of landmarks exgept for the last stage

oL .amﬂwo ing. . o ST L
AR -, -+by Qelestial bodies. If landmarks areof little ‘use, way-¥inding for
migration and homing’ dey ends largely on flying in-4 particular compass’

Jrection by the sun'or starg, athew put forward the view that'the birds.
are equipped to use a “Biological Clock” which sriables them to make
neczssgry adjustments in. their course, according o the. changes -in. the
positiop of the sun and stars. The German Ornitholngist, Gustay Kramer
n_mmaop that.the birds which travel by day usc thc sun as a compass for

oaaimfo? He proved this by altering the dirc:: «f fight in Starling
)
!
|
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Social behaviour. can be defined as an. interaction taking-place. -~ -

between one individual of a species-and another (Tinbergen 1953) whereas -
socio biology deals with “The systematic study of biological basis of all
Social behaviour. In the study of socio biology information is gathered =

and analysed regarding evolutionary and reproductive behaviour of the
members of the society. Genes and environment play an active role in
bringing up the society. The Genetic fitness, natural selection, inclusive
fiiness, kin selection altruism and reciprocal altruism are the comer stones
of the social organisation” (Dewsbury 1978).

The capacity of an organism to reproduce and survive will be based
on its genetic fitness. In a population, genetic fitness can be known by the
contribution (o the next generation of a particular genotype as compared
to that of alternative genotypes (Dewsbury 1978). During the course of
evolution many different-characteristics develop in the organism due to
differential gene pool under the influence of natural selection which act
on “Individual level” to make it “Fit” or “better adapted” individual.
Inclusive fitness includes two components of fitness: Personal and kinship. -
fitness and kin selection. One can increase fitness by increasing the fitness-
of other relative members of the society (Hamilton 1964). In aliruistic,
behaviour, one's own fitness is sacrificed to increase the personal fitness
of other individuals. Such behaviour increases inclusive fithess. Trivers °
(1971} observed reciprocal altruism, wherein the trading of altruistic acts
at different times by two unrelated individuals are found e.g. cleaning of
hive and warning calls of birds come under this category.

AGGREGATIONAND SOCIETY

Many animals come close to form groups for many external reasons.
The aggregation may be of temporary or permanent nature. Following
advantages are seen in the formation of groups or aggregations:

I. Aggregation is found to increase “Group survival value” by protecting
animals against many -ecological hazards. For example many insects
and vertebrates avoid cold during winter by the formation of groups.

2. lthelps in the transfer of learning from one generation to another. For .
example learning:of food capturing techniques, avoiding danger ete. "
are passed fromithe_parent to the'offsprings, e :

s e 122

2 9TTPis st bidlogy|

%aa_iwosmmv

. } 123 -
e 3h ,um_nm. in Em collection of food. For example it is very ‘difficult, for
.., one wolf to kill a deer but is easier in groups, to capture and kill the
Loclpreys .

. Socid Biology

| ram-encircles the young sheep and ewes.’
. 1ot} 2 grotp;-6pp .
stimiulitmg ‘each ‘othér:. For example male frogs croak-in..4 poridto
7] atttact females there and fertilization occurs in the pond:-.
| Tt-helps in predation. For example in a group of Lions or Hyenas few
membérs of a group drive the prey and the other kill the prey.
7.: In social aggregation, members of the society co-operate in building
the nests as Seen in ants, bees and termites elc.
B | In the social aggregation of ants, termites etc. division of labour is
L | seen. Different casts perform different functions in the .colony. The
I fertile kinigs and queens perform reproductive functions whereas
 wingless sterile soldiers defend the colony from enémies and wingless
‘| sterile workers take care of the colony, In other social organisations
ilike in bees, workers take additional responsibility of work, They fan
1air o cool the hive and collect water from. outside. They perform
‘different duties at different times of their lives (Lindauer 1961). Just
‘after emergence they clear the hive then brood; build combs, guard
. [the-hives and finally forage for pollen and nectar. The nurse glands in
m . . |the head of worker bees produce a nutritive substance and wax glands
w - |in the abdomen release comb-building material in the hive. Workers
. ake care of the society members instead of performing reproductive
functions. which' is an- alfruistic behaviour. This is necessary, for the
ollowing processes’of evolution.
-A. INCLUSIVE FITNESS

Isa mn._.n.o.?ia..msomm plus its influence on the fitness of its relatives
- .who are'not directly descendants (Hamilton 1964).
B.KINSELECTION

ere genes are differentially represented as a result from following
the m:%?m_ -and reproduction of relatives, who have some genes from
_ ooSBoT ancestry.
b C. wﬁ_mnon»r ALTRUISM .

At different times two or more unrelated individuals-trade altruistic
ﬂ acts called reciprocal altruism (Trivers 1971). For example, a man performs

whericvér danger approichies the sheep, they form'a-group where. the -

. analtruistic act.of jampinginto the water to save a.drowning.individual..
- - -with-a ;promise-that-othe; -individuals, will- do the -same -under. similar

ircumg

R PP e -rad

TR it S

SIS CR

It ...v.__.dﬁgmm...wmoﬂmommw.H.o.E.o.\..SoEcaHm of .En mnoc?.. mm_._,axmaﬂo.. -

pposite sexes coine tlose for breeding;purposes: by

c Eﬁwcn acts wnw..._mmmn.E..Em..w.pSmﬁ._.o._..mmﬂ.men_.Em...Emn .
Polistis, where a-dominant-fertile female reproduces.in- -
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. wawuwok of Animal Behaviour

. »yperues of organised animial society:. .. ../ o
Eisenbisrg (1965) proposed 4 .nucvo._a.mnm....ow an .oﬂmwﬁ.mm.m. society - .
(i) Division of laBour: In organised society uEE.Em. of m.:.mn.nma age groups
and sexes perform different functions to maintain the society e.g.
Batoon and Macaque young adult males very often guard the other

_ T I - I
@ Fiz.1 () Ababoon group showing cohesion and differeritage-sex individuals, ADM—
4 Adult Dominant male, ASM—Adultsub-dominant male, AF—Adult female, .

) .E.anma.ﬁﬁw%:mm,ian.._.?m..?».»acuﬂw?c.naﬂm‘. R
(&) A group of baboons showing division oflabour, . -

® {¢) Infant with adul{-fetifdle baboen,. e
() Infants of babdon playing. " "o - e e
® {e) Juvenile of baboen. ... . .. e
@

: Qe:«nmgrﬁacmaawm ‘Emuv
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/ .. 'members of the group-during movement from the front or rear end to
* face the predators. The'old dominant male occupies'a central place to
 identify the foragifig and resting area. The females béar the infants
“of ‘young ones. Itis very interesting to see, a troop of
baboons when they are confronted with a predator, the ADM (Adukt
: Dominant male) feaves the center and occupies the front line {Fig. la,
; , b), followed by ASM (Adult sub-dominant male) while the females
: and young ones 'show. a retreat process, The females bear and rear
i infants. while juveniles. pass their time playing with' each other and
N / - curously exploring the area (Fig, 15, ¢, d, ¢); In the beehive queen,
1 droniés and workers petform different functions. Queen lays the éggs,
drones fertilize the queen’ whereas the workers function as builders,
fanners, repairers and foragers etc.

“(#). Communications: All the social organizations show well developed
..nognumnmmbm_mxmﬁam.. ‘The different members of the social group
comimunicate either through vocalisation or making different gestures,

postures or changing colours of their body or raising hair or making
scent marks. or passirig messages by touching ¢k other or dancing or
/. by producing ultrasonic sound waves etc. The racial expression as seen
. in Chimpanzees shows.complex messages of their emotions, (Fig. 2).

/ -In the higher group-of animals complex messages are passed between
[ ‘individyals of the society, -
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Properties of S.mm.:m& E:EE moo_oQ

Eisenbsrg (1965) proposed 4 .Hu_dﬁmwcom.oﬂ, an oﬂmma_mma.. moo_oQ

(/) Division of labour: In organised society animals of- m_mm_d:ﬂ age groups’
and sexes perform different functions to maintain the society e.g.
Bahboon and Macaque young adult males very often guard the other

l

9
6'
3
k3

4

AFI=-Infant- E:: mna_amo_.:m_o Hlbn.m._: Hl_.:...oe_o
{&) A group of baboons m_..oésm aEEon of HmcoE.. .
(¢) Infant with adili-fémdle baboori, .
() Infants of baboon playing.

() Juvenile of baboon. -
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.._ e .”HnBaon.. of the g maocw aE.Em Eoswsman from’ n._m m_.osﬂ or rear end to

..+ face the predators. - The-old‘dominant male occupies a central plice to

" identify the foraging and resting area. The females bear the infants

and take care of young ones. It is very interesting to see, a troop of
baboons when they are no%_,osﬁa with a predator, the ADM (Adult

Dominant male) leaves the center and occupies the front line (Fig. la,

b), followed by ASM {Adult sub-dominant Bm_ou while the females
and young ones ‘show,a retreat process, The_fernales. bear and rear

infants, white juveniles pdss their time playing ‘with' each other and.

Do dnE._OcmG gxploring, the area m...”.m_.. 15, c, d,.¢). In'the béehive queen,

" (id).

"dronés and workers vm_.mons different functions. Oam.m: lays the eggs,.

drones mmwnr.mo the queen-whereas the workers function as builders,
fanners, repairers and foragers etc.
:Communications: All the social organizations show well developed

“eomimunicating. systerns. The different members of the social group
-comimunicate either through vocalisation or making different gestures,

postures of n:msm_sm colours of their body or.raising hair or making
scent marks or passing messages by touching 't other or dancing or

: &w producing ultrasonic sound waves etc. The racial expression as seen

in Chimpanzees shows. complex messages of their emotions. (Fig. 2).

+ In Eﬂ._ﬂmwn_. group of E:E.&m ooEEou. messages are vwmm& between
.T_ ;:&Sas&m om Eo moﬁna\

. , ___u Sadness
_ Fig.2. m.mn_ al axﬁﬂammau o?:ﬁ%»:nnmm A-F).. -
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" day of emergence, wax’ m.moamzsm glands ‘become active’ oii-the abdomen

130 A Textbook of Animal Behaviour

the brood. The larvae of smaller cells are fed with normal diel of bee
bréad which direct them to develop into workers with undeveloped
reproductive organs. The reproductive organs of maies or drones are wel!
developed. More ovarian growth occurs in queens because the queen’s
cell larvae are fed with a specialised food called “Royal Jelly”. The toral
life span of a worker is about six weeks, in which, her acrivities are
synchronized with her physiology. In her earlier three days of life, she
cleans the cell and starts feeding the older larvae with a mixtureof poflen,
and honey. Between sixth and fourteenth day, Royal;jelly is secreted-from

the pharyngeal gland seen inher abdomen-and it staris feeding the younger-:

larvae and the quéen larvae'in the Hive.:It has been seen that after tenth
with the regression of the pharyngeal gland and it starts constructing.comb
cells. She starts guarding the entrance of the hive from the eighteenth day
onward and makes brief flights outside the comb. From the’ twenty-first
day she becomes a forager collecting uo:u:. =oo§. and water etc. The.
worker bees are seen foraging and sipping sugary nectar of flowers and
brushing protein-rich poflen into its “Baskets” on the hind legs and
returning to the hive where they were relieved of. their load by other
workers and flying to the food source again. Such foraging behaviour is

_repeated a number of times from the morning till the late evening. The

foraging of worker bees is affected by many factors like distance of flower,
source of water and temperature of environment etc. She performs her
duties efficiently in the hive by developing a highly developed
communicaling system between its fellow members. A worker bee in
ner hive recognises the presence of queen by the presence of a highly
volatile pheromone. It licks her body and agitates the queen’s body with
their antennae, while doing so their antennae are coated with the
pheromone produced by the queen which makes the worker become more
active and now this worker bee within a few minutes comes into contact
with other worker bees. They generally contact with. their _ume:sm
antennae which comes into contact with the. pheromone. An: even .
distribution of pheromorie- oecurs by mutual palpation of antenna€ and -
movement of their bodi¢s in the oo_osw This pheromone Eic:m Eo_.wﬂ.
bee’s ovarian development, It.
has been seen that ovarian
inhibition occursevén if the
queen is removed from .the
colony because of the.presence
of brood in the oo_oa Worker.
bees possess Nasonov .seent
gland (NSG} in their-abdominal
region.-'which are mu,ﬂ.ﬁo,mwa by
turning the abdomen’ (Fig. 4). A
pheromone is released-from this

Fig. 4.Diagram .m_._w&.:.m..z.m"mr:.ofx scent
gland of the worker honey bee
(NSG).

i) 2 n Tl X S AT A 1T L £ S
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SR ﬁwmmm_n runs are performed-vertical to the honey comb in the hive and'

mgo_o Biology 131
mEsa which attracts other bees: This is also helpful in Bm_._cnm the food
and water sources by mo_.mmEm individual and providing guitiance'to other
bees to return . ack home. [t also.helps to mark the nesting sig.and essential
for maintaining noroEo: among bees. The distance and direction.of the
food and water sources. are E%omﬂoa by a “dance language” .which is
aomozcma _below:

- ..'The E:m:wn» of bees :u»:@ language). ﬁ.oBEsEom:o: among
Hsms. is: a; B_uozm:: _u:go:_m:o: which helps E&Sacm_m 1o come

. T eHemQ for mating and often for parental care 'of the offsprings. In social
RPN o1 _Em:on.m., different ways:of communications.like release of - a_%ua_,_

: .or H:.:om_m production of sound and touch etc. are seen to help !
mafntainirig cohesion among th= society members, The. bee's amnoo is

- one of them, where forages show a definite dance-pattern to locate.food
-an : Emﬁm_. sources. The Enmsmmn of bees have deen studied by Karl Von

- Frisch (1944) for which he was awarded thz Nobel prize in 1973. They

.‘.m:ai ..cq»mm_m ‘dance” anm 5A) and ..Wo:ua dance” .(Fig. 5B) to

Cep > d\mmmﬁa mam_..nn ‘B. WoE.a dance
o N Em. 5. U_mmHmE mwoi:._m a_mﬂnzﬂ types of :onav\ bee dance.

E:Enmﬂ@ mcoﬁ the location ©of -food and water sources to other
ind Sa 1] cnﬁ To-a ﬁmmmﬁ n_mnoo figure of eight s traced against the
/e La& mcn..mnn. .oH. ¢.6 .oon& In- Emuoogmz:m ‘the- central portion, the
ancer flies straight.and cuunm noisily. shaking its-abdomen violently.
€l rembers of the mon_oQ surround this dancer.. >oaoam_=m to Karl Von
Hu mnc «the - straight-portion of. the-dance is “The. Wagsle muu._ which

mﬁm,_,mm ﬁrw distance-and the-direction” of En,.m.mm,m ‘$oure O_nsomm._.__u,

points upwards-if itis in the direction of the food. H& fiifther observed
SE Eo n_mnnom result 80 degrees to :5 left of the vertica] and the food
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colony. All others remain in immature forms. The soldier termite possesses
a large mandible with big head portion or frontal projection secreting
defensive secretions. After mating, gueen mcaoEon is- maomzw distended
due to the presence of large number of ¢
’ In a termite colony, cast a_manazsm:o: is _.mmEmHoa uw a number of
individuals of the cast and the colony size. In a colony, the presence of
one or two soldiers influence the formation of other soldiers. The worker
of .both sexes are larger 9. smaller in size, of ér:@ goloar, .E_sm_.mmm
appearance, broad headed and remain sterile. -Coloured EEmme sterile
soldiers of both sexes of large, EaaEE m:a -small 'sizes'are ‘seenin the
colony. The presence-of:a-pair of Hu:EmQ reprodugtives in.a.colony,
produces a pheromone from their anus, which is o:nn_mﬁoa in the food
and enters the other larval boedies, which in turn @mmm it to :..o other
individuals through their anai discharge.

In warmer climate, the termite’s primary king and queen leave the
nestand fly in pairs to build a new nest after a short mating flight. In the
new nest, large number of secondary and tertiary generations develop. In
many termite species, the female lifts her abdomen 10 release pheromones

- from its tergal gland placed in the back of the abdomen to attract the male

and a pheromone from the gland on the sternum maintains couples to
come close for mating.

SOCIAL ORGANIZATION OF VERTEBRATES

Many fishes, amphibians, reptiles, aves and mammals have
crganized themselves to live in groups or societies, It has been seen that
size of social organizations depend on the length of parental care. If the
parental care is for a longer duration, the size of the society will be large
but if it is of a shorter duration, the size of the society will be of smaller
nature. In vertebrates, parental care is highly developed as compared to
invertebrates. In a social organization, animals have better chance of
mating and raising their offspfings. Sometimes. animals pass their whole
life in societies but there are other animals also ‘whose opposite sexes
come close for a short peffod of mating and then awum: In a social
organization, individual gets'more chance 'of learning many, activities of
life which will lead to better parental care of the offsprings ﬁ&@: the
young individuals have theirown families. Parents develop-a strong bond
of love for their offsprings in a society E:Q.q EoEoH .x:os.m when to
leave thelr offsprings after taking care of them so. that the om%:qmw may
not feel djstressed and uncomfortable. The- om%:nmm are provided
independence after certain length of parental care' which helps them to
learn independent running.about in as well.as outside the socijety, _annE:m
prey and the art of mating. Such a process is called ..EmmE:m whereby

a infant gets indepencence irora tie matter and learns to live

B T I YT
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ind nga.w::w H:n won_m_ oH.mmENm_uo:m help in protecting the members
of the group from predators. Mostly edges of the-society are affected iy
the. predaiors: ?oSn:o: is. provided by the dominant members of the
moaﬂoﬁw..ér_n?ﬁotm towards the edge:in order to.defend their territories
and’the weaker mémber§ movetowards the center away from the edges in
ordér to H:.oﬂn.nﬁ Eano?om It has _uoon seen that itis.easier for the members
of.: the- sogiefy. o ‘procure food. which . may -be difficult for them while

_— :Sam mwaun...w»manm m%mzﬁmmam of the societies, :..Q.o are’disadvantages

tog. Iti§; omw_mn for waaamﬁo_.w 100 aoﬁoﬁ animals -of-a. _m_.mo group: Animal
Emucﬁom m:.a noswhoa may:s oonE. ina woo_aQ “for'a EmoE.nm.

.;. e dT S

SOLIAL ORGANIZATIONS o_u..v%wmww.ze <mwemwm>§
' GROUPS ARE DISCUSSED BELOW

" 1, Social organization of fishes. Social attraction is not so well
developed in fishes. Fishes live in aquatic conditions where females lay
their eggs in large numbers and males discharge their sperms to fertilize
the ggs. In Trouts, both sexes come together to build the nests. Parental
care is also seen in the society. The male Hippocampus bears a pouch
where the fertilized eggs are stored till hatching. The females of Tilapia
fishlincubate eggs and carry their young ones in their mouth. A saucer-
m:mm& nest ts prepared by the male of sunfish when females lay eggs and
Bm_ﬂm discharge-its sperms over _.._.6 eggs.

| 2. Social-organization of amphibians. The social organizations of
mB_u?_Emnm are almos! similar to that seen in fishes. The members of
opposite sexes come ¢'ose for a short time for mating and then depart. For
example the male fro. 25 and toads occupy the female’s back for grasping
the female’s body with forelegs and discharging sperms over the eggs
-whép they are laid. Sometimes a courtship play is seen between the
Eaacoa of ‘opposite-sexes before mating ‘as seen in Salamander. The
male deposits spermatophores containing sperms in the aquatic condition
and |the female searches for it and when the female locates the
mnoamﬂovrowo « it draws' ituinto its.cloaca: where internal -fertilization
occurs with the rélease of sperms.
| q._..m behavioural patterns of amphibians vary considerably from

[:
E&Sanm_ to individual: The tree- w_.omm -either lay their eggs in the holes

- of aquaticlog or in muddy: enclosures. Sometimes eggs are carried on the
- back Sq :..m _mnamho of the male.’ O<o<_<_mmzq is'seen in one species of
Sala m:aﬁ. ‘wherteas.other species lay eggs and make a coi} -around it.

| 3. Sotidl organization of reptiles. In reptiles, social orgarnization
is of|a primitive type where mateships are found to be of temporary or
permanent.nature. In rattle snakes, garter inakes and-many liz irds et
cggs remain in the.oviduct till hatching. 3ome:imes eggs are laid and
surisd in the ground as seen in tortoises. Python guards its.egg: till their
ateling. Crocodiles and alligators keep an eyc oa their eggs wnd after
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then leaving them.on their own fate Ea mEnEm muonpaﬂ Hmwnoacnzé .
cycle. In monkeys, apes and man etc. the femaies take care of the babies
for a short duration and after which babies atternpt &3 mcoEm_ Eﬁ u_uonmn_

by mothers. In chimpanzees, infants.and mothers have & vwwowopomﬁm_. -
bond for years and if they are separated from each other, the infant dies
of depression. Group formation is important for the Eoﬂoo_so: of itss
members from predation. They can also capture the prey easily. in a group,
African wild dogs can capture animals of more than their size while
hunting.

Sometimes the formation of social organization instead of cmnoBSm
a boon to the society becomes a curse. Large group of animals are casily
detected by their predators. For example lion and tiger easily hunt the
deer and zebra. A somewhat logk in to hierarchy in reference to dominance
is seen in mammalian society, where loyalty and dominance make societies
more competitive. .

Many mammals know how to make territories. For example dogs
make their territories by urinating at certain points. Sometimes mammals
mark off different landmarks to make their territories. This is done by the
use of certain pheromones released from their scent glands. For e.g. the
Indian black buck antelope possesses scent glands located-anterior to the
eyes. It inserts the tip.of a plant twig into the dilated ducts of the orbital -
glands to release the scent. Cows, goats; sheep and many: other E.:SEm
of Artiodactyla group secrete secretions from.the inter-digital m_mbam to
make enroute marks. The.male tree shrews of South-and Sduth Eastern
Asia mark the territory of its house range with specialised scent marks.
The slender loris and the capuchin monkey mark tree branches in the
forest with urine-moistured palms whereas the slaw lorris makes the '
territorial boundary by spraying urine whenever it moves over the tree.

In social organisation of vertebrates, communicating system is highly
developed. The Madagascar ring-tailed Lemur waves its tail to propagate
the scent in air which excites other members of the society. The American
skunk fires chemicals by turning its back on its victim which is an offensive
yellow oily fluid. The chemical is ethyl mercaptan which affects eyes,
throat or even lungs.

Human society (The socialization of man), Human society is the
most organised society seen so far in vertebrates where many instinctive
behavioural patierns are co-ordinated by the use of intelligence. Here
opposite sexes show sexual attraction and the partners care. Parental care {
is for a much more longer duration i.e. 20 to 22 years of age, ﬁ.ﬁn E:S: S
young individuals start. their own mEEG life but the, parental care- goes .

- ~ba Ve et e b i

life long because oidér parents maintain-a bond of love wih their childrén

and.grand children. This shiows: Eﬂ aninstinct of fove for- oo:ﬁmEonm:%
remains throughott the life of’ individuals but 852_5:5

mnn moem_ Ty

.......,..waﬁn_ mnn.na‘nuwwﬂm mEBE "

mo@om_o_omz B O

.Emanoa do. an<&o_u as a H.owcz Om ﬁowﬁmnon mnoEE F&Sa:a $ :mm is
) .manm by Em”_uoﬁ _omb:nm. memory -and EﬂoEmanno In instinct moBoJr

_nmﬂELm BE BoEoJ. are\0t a primitive stage. _UE In: :Eﬁmﬁ moo:wQ they

Jare Em_:w amaﬁocmn_ By .using their’ Eﬁnz_mgnn. thiey. AN, pass. their.
_amﬂaa information from one mazmnmnon to the oEoH...q.wmw are:strongin
<oomc5md> Hom:.Em and reporting information. By an<&oE=m_ their
mwamo:_ an efficient systent of communication, they have dominated the
<n:ocmm8 world. They-use intelligence in building houses and
multistoreyed buildings for living purposes. They have also developed
advance weapon systems to protect themselves, althpugh these systems
are often used among themselves whenever conflicts-occur for domination.

Various natural resources have been intelligently used and
oosmn_dan_ by man. These natural resources may be water, air, soil, wood
and noBoman live stock etc, For its proper use and conservation, man has
made different laws and even laws are made to protect properties of an
individual. They have developed efficient systems to control the effect
of hea Ea cold.

DOMINANCE mH_wEOa AND A.HWEH.OEFE

eE.EEnn hierarchy. Apparently all social animals show hierarchy
‘where Em pattern of authority or dominance subordination is found
between n_Eoﬂ parent- -child or between stronger and weaker animals.
Uon:_ﬁmuoa ‘may be. n_&.._:an as a priority of acgess to an approached
situatipn’ or -of, leaving and avoidance situation that .one individual has
over the other (Van Kreveld 1970). It is adaptive behavioural pattern
where!one animal has privileged access to a resource which remains in
limited quantity. According to Aleock (1979), in dominance hierarchy
the. ..w._q_o:mamﬁ. ‘will remain strong while:the weaker will: not be able to
mE.<_<n long. A-dominance hierarchy is.seen in almost all animals which
live in’ 'groups like chicken, pigeons, crickets, monkeys, deer, mice, cows
etc. Chickens and pigeons show dominance hierarchies in the form of
“Peck iOrder”, In a chicken flock, one which is dominant, has access to
food mr an area, excludes all other chickens from the area of food by
an:,&::m a peck at them. Such a pecking in a flock has been named
“Peck Order” by Schjelderup-Ebbe. This first animal is called Alpha animal
who has priority over access to food. In the same way, the flock possesses
Beta animal who has priority over others excepting Alpha. Here a linear
hierar. _5‘ is seen-in the flock. Similarly G. Bruins and H. Hediger have
. reported-Alphd, Béta dnd Gamma ranks in the deer of the Basel Zoo where
Alpliag orainated over others and s&on its m::oa ‘werecut off, it gives its ..

A el

. l..u...
= amememrn b 00 :

Fhe-males 6f Ham: adryas-baboon: a;m_mw their. mmumm.won,ﬁﬁﬂ:sm.

= m s . a - - P

: Shperiority,:H gher rank of the malé is displayed by the:bigger andlarger -
-mﬁzmm t mommm.mmnm.
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