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« Affiliative Behawiour in Male and-gemale,hats ‘ )

.
; o .. .
I ' . v . N !

Untll recently llttle was,known of. the“Soc1a1 behaviour

\
I‘ . -

of rats; En oadlty 1ndeed glven the long assoc1at10n between o

- rats and researchers. When glven the opportunlty, however,
(

laboratory rats are extremelx_sbc1able. Indeed,<rats show

‘ affiliative behaviours that appear\to be independent of : b
. — i'

mating and of aggressive behavioural patterng. Latane (1974)

has noted that: T

h ’ "The contact that rats engage in is predomlnantly '

. friendly and playful rather than aggre551Ve and s ?.
b - hostile. Rarely do you see behav1our that’can be o

coded as’ aggre551ve and we have seen v1rtually no ,

)
- .
’

s Lo 1nstances of direct fighting between rats in pairs.'

(p 288) | : > :: — v - ; ' | ' -

'Steinger (1950) has observed that within a'wild rat

| colony there is no real flghtlng between members: There is

n . -2

at most, sllght frictlon usually conflned to' b3x1ng with the
forepaws or klcklng with the hindpaws, but rarely biting.
Moreover, lthough rats establlsh and vigorously defend

_nestlng 51tes there is no malntalned individual 1étance -

LY
» S A 1

5 :>‘\ rats are, apparently, contact aqgmals. . A
1 In early work on the topic, both Seward (1945) and ’

. - . - - -

b - Barnett (1958) noted, while conducting investigations focused

o [ |
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. Untll recently llttle was‘known of. the“soc1al behavzour

of éats;'sn oadlty lpdeed glven the 1ong assoc1atlon betweEn

- rats and researchers When glven the opportunlty, however,f

( \

‘afflllatlve behaviours that appear\to be independent of 2 i

‘ colony there is no real flghtlng between members: There is

- - on the part. of their‘animals to remain in cont;ét\while'not !

has noted that: L, - C 4 . ;

_nesting sites, there is no meintained individual \istance -

: \ - i
mating and of aggressive behavioural pattern§. Latane *(1974)

~ ’

"The contact that rats engage in is predomlnantly ' ‘ L

friendly and playful rather than aggre551ve and h ?
hostile. Rarely do you see behav;our that’can be
coded as ‘aggressive and we have seen v1rtually no.

< 1nstances of direct fighting between rats in palrs.

(p. 288) . T . | . r

’ 3
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aSteinger (1950) has observed that within a'wild rat

at most, Sllght frictlon usually confined to' box1ng with the
forepaws or klcklng with the hindpaws, but rarely biting.

Moreover, although rats establish and vigorously, defend

Y
b\.‘

rats are, apparently, contact an&mals. A

* In early work on the topic, both Seward_ (1945) and '
“ . - ’.‘
Barnett (1958) noted, while conducting investigations focused

primarily on aggressive behaviour, that there\yas"a tendency
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. | ' “engaging in,eggression. Barhétt,stetes that this'ﬁf;fjnqy“

D o N L

P . ‘is present even in an animal who.has just been beate

P

R . Based on these observations, and those of -his own, Grant o "
- n _ * N ’

(l9§3) postulated that there may be an iﬁdependent approacﬁ

compgnent other than aggression or mating which he referred

) .
to as a "soc1al drive". It is xhis approach contact or
uafflllatlve behaviour with whlch tﬁls thesis is concerned. = X

It shguld,be noted that the terms affiliative behav1our’

and social behaviour are not meant to be synonomous. ‘Rather, .
- :affiiiatiee'behatiours are*consigered as one sub-class of ' | -

social behaviours. Other sub-classes would be those of

aggressive behaviours and of s%xualybehaviours. These three .

ub—classes of behaviours, taken together, constltute the ! i

1
e e R TS A iy a1 s A T
.

class of behav1ours termed social behav1ours.

In the sectlons that follow, studies falling under the
general rubrlc of affiliative behaviour will be rev%ewed.
Within the introduction thfee'%asic issues will be addressed. . %

N Firetly,;does affiliative behaviour occer between rats. -
Secondly, if so, what p?rpose might it serve for the aniﬁels

involved. Finally, what factors influence the occurrence of

“affiliative behaviour in rats. »

[y - ‘l

The first section’of the introduction - studies of the .
~affiliative behaviour among Qets - deale primarily with_thet
f;rst-two issees, while the second section ~ the modi £ication
a | ‘of affiliative behaviours in rats — focuses on the. third. -

In this first section, the studies fall_;nto three major ‘<3

‘ " sub-topics: (1) The social appreach, or Affiliatien},com~

T ) . ’ : . ¥
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" ' '. ' - k] ’ : '
ponent in the behaVLOQQ of rats - the incéntive value of .

social contact for rats, (2) the transmission of informat-

ion about the environment between rats, and (3) the o

influence exerted -on the. behaviour of one rat by the

presence and behaviour of an interacting conspecific.

3

Studies of Affiliative Behaviour of:Ratsw

Social approatch and contact between rats. In summar-

3

izing the results of several exp455ments in which rats

- were- placed together in pair§~in a circular open-£field,
ﬂgtane (1974) reported that rats spend somewhere in the ; f

]

vicinity of 40 to 70 per cent.of their time in direct
" physical contact. In contrast, the time afforded to hon-
'social'objects has been estimated to be around. 10 per cent ‘

of the time available while in the open-field (Latane and
~ - ' . .

'Glass, 1968; Latane and Werner, 1971; Latane, Poor, and

¢

Sloan, 1972; and, Latanhe, Joy, Meltzer, Lubbell, and
. - . . ‘

Cappell, 1972). The. amount of time dpent in contact with ¢

o

another rat, unlike that for a non-social object, increases
. {
with time. This has been found for observation periods as

long as seven andséne—half hours (Latane and Steele, 1975).

-

i
.

Latane (1974), has noted that social affiLiation in T r

rats appears to asexual in that rats are no more sociable-

-in .cross-sex pairings than in same-sex pairings. Further,

evidence to .this effect comes from an experiment by Angermeir

%

(1960) ip which male rats learnéd tB'press a bar 'to obtain

- access to another rat. Angermeir found that the sex of the
. ] ° :\'

~

\
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'‘question that has concerned researchers for some time is.

. learning paradigm. Rats were trained to run at the sound ~

'»'conditioned wit;h electric shock to run”at the onset of the . . --

e
-.

e At i

q -

rat had no apparept,influénce on the subjects's raté of L oy

responding. These findings lend support to Grant's conten~- "~
tion that there is an approach componeﬁt to the Social be- \ ;

\

haviour of rats which is independént) of. mating behaviour.

~Wal?ton and Latane (1971) havef provided some evidence

indicatiﬁg that the soci;J, attraction between rats is 5 |
\ A

. species~-specific. They found that rats will spend ohly 10 ' R

to 15 per cent of the time available in physical contact - )
with a gerbil: A figure which approximates that spent with

a non-social object.

These studies, t’heﬁ, demonstrate the affiliative tend-

encies or gregariousness of rats, They also suggest that rats
affiliate for rea'sons‘othe‘r than aggression or mating.’
Moreover, these affiliative behaviours seem to be selectively

directed in that they are apparently species~specific. It " 5

. * . .
now remains to examine'what purposesy if any, these affil-

iative behaviours may serve.,

The transmission of information between. rats. On}e ~

-

"Do rats learn about their environment from other féts, . .

and, if so, by what mechanisms?” Angermeir, Schaul, and _

James (1959) tested the performance of rats using a soqiai

‘v

'

of a buzzer by being placed with other rats that had béep

4

signal. The naive animals were thus able to avoid the

+

~ . -

aversive stimulus. On the basis of these results the rats
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were said to have learned an qv01dahce respc?nse via soc1a1-

»

medlatlon W1thout ever having experlenced the lncentlve

- stlmulus (shock) At the very least these re_sults suggest

that the behaviour of one rat cap'serve as a cue for the
behaviour of another rat.

L

Mo a related study Church (1957) trained thirsty'“rats :

to follow prev:.ously ti‘:alned leader rats 1n an elevated
{® .
T-maze to galn access to water
k4

incidental light cue was introduced in such' a way that the

‘

Subsequeht to thlS, an

leader rats responded consistently with respect to it.

After a series of trlals with the leader rats, the fOllOWlng

\

rats were given 20 trials alone. ‘Oon 77 per cent of a)ese

trials they went to the arm of the maze marked by rthe cue

N

towhich the.leaders had been consistently responding.

Ay

Church considered these findings to0 demonstrate the trans-

. mission of learned behaviour between animals.

' Recently, Galef and others have studied this process”
\ . '

of transmission of inforrﬁa'tion using rats in a 'somewhat more

naturalistic context. 1In one experiment Galef and Clark

(1971) showed that when a colony of wild rats hdd learned
w K ¢

to avoid one of two palatable diets as a result of its

' assoliation with poison, pups born into that colony did not

eat any of the diet avoided by the adults. Fur_thermor‘e,

they continued to avoid the diet when- tﬁgy were remi:ved to

~a new env1ronment separate from the adults Galef (1971), '

-~

“in a separate study, dembnstrated that the 1nteract1.on

between the adults and the pups is one in wh:Lch ‘the pups

-8
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tené Eo approach the ‘areas in which Ehe'adulps are located
and subsequently to begin to feed there..eﬁoreover; Galef
demonstrated tﬁat this process is integral to the~;eauing
of th; rat pués, which, in following the mother ﬁo the food
source, first begin to eat solid food. These findings -
demonstrate a role for social affiliation in the development
of behaviour. ' "

A similar' phenomenon has been observed in adult animals

(Stqinger, 1950). If a group of rats discover a food soufce,

’ \

' ;the behaviour of the first rats finding the food usﬁafiy

determines whether or .ot .the remaining members of the group
eat from it. ' If a few animals pass the food source without

eating from it, other animals will not eat from it. Further-

- more, Steinger observed that when the first animals ggﬁect

the fbod,-they mark it with their urine or faeces. It
appears that it is in is manner that information abouf
food sources is trénsmittéd throughout the group to members
that have no/direct experience with them. v '

These ptudies on tpe‘transﬁission of ihfbrmation betwéén
rats lead one to the tentative goﬁclusibn that it is becalse

rats serve as attractive stimuli for other rats, or becauﬁa\‘

rats are,affiiiatiye, that features of the environment that
attract one rat will come to attract another. bavitzfzié

. Mason (1955) have\sqggested another role for affiliatixfe

o

‘behaviour in rats as a result of their studies on the in-

fluence of social factors op'fear behaviour. The authors

have fquﬁd_tha;.thé presence of a non-fearful, naive animal

- - 1

-

[
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e e . '
can reduce the magniihﬂe of a fear response in a second \

animal. Animals trained in a conditioned emotional response
(CER) situation exhibited less freezing in.the presence. of
’ ’ . R "". R

a naive animal.

. e /. :
‘A similar effect has been reported by.Latane and Glass

o y t . :
(1971) .’ In their stﬁhy‘rats were obsérved in an open-field

\
! " N * 1 K3 g : .
either in pairs or alone. The animalg which were tested '

)

in pairs were less fearful (showea/é(greate;‘amountlof
exploratory’behaviour, less defecati%%, freezing, etc.) than

were those tested alone.

. . i

P0531ble 1nterpretat10ns of’ these data are elther that
the prgsence of a second anlmal\has a "calming" effect on an:

‘/ ) » .‘° 3 . .
animal in a fear provoking situation, or-that tﬁe introduc- -

//

don of a second animal e11c1ts a competing response tendency,
e.g., exploratlon, cur{o51ty. Both interpretatlons would

predlct a decreased amount of freezmng under ‘social condl-'

-
The findings of these studies spggest that affiliatdve

behaviour serves a functioral role in the behaviour of the
\ " :

rat. This affiliation appears to facilitate the trapsmission

of information about the environment between animals, and’

to produce a "calmlng“ efﬁect on an anlmal in a fe provok-

ing situation. Moreover, these flndlngs 1mply that, in

.

general, the behaviour.of one rat 1§71nf1uegced by that of .

©

another.

» . The "social facilitation* effect. The cOnclus;on that

followed from. the fev1ew of studies in he prevxous sectlon,

~ 7

e
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that-the behaviour of one rathis influeneed by that of an-

other, bears directlf on a ohenomenon known in the 1lit-

erature as the social facilitation effect. <Ehe social
LY . ! . -.? - +
facilitation effect has been defined by Crawfdrd (1939)

N

~as any increment in the Fate ofgan ongoing behaviour of an

el

f
individual that derives/from the ersence of a conspecific.
Harlow's (1932) findiing that rats-housed in pairs ate

more than rats housed alone-was interpreted as an example of

' socially facilitated eating behaviour. Similarly inter-
prefed was Larsson .(1956) finding,that rats 'performing'

in groups were seen to reach a higher number of ejaculations-

v

per hour and to achieve ejaculation in a shorter period of.
Ry ‘ ;

ﬁime than were ratS"performing' in isolated-r pairs. - Simmel-

(1961) found that the 1ntroductlon of a naive. rat into &

compartment already occupied by another- rat would fac/lltate

" the exploration of a povel object in that compartment by the-

- latter animal. Levine and Zentall (1974) found that rats
would bar-press .for food at a higher rate while in groups

of three than alone. Triechler, Graham, and chwelkert

(1971) found that rats which learned to bar- press for food

in an alone condition showed a greater resistence to extinc-

A}

. tion while in a group’conditiOn-than while alone.’  1In a study

designed to examine the effects of social factors on survival

¥ .
stamlna, Rivero (1971) tested rats for runnlng endurence in

> .

alone or grouped conditions. The animals performed 1n a

'motorlzed treadmlll until complete exhaustlon ensued.

<

Rivero found that animals performlng +in the group condltrgh
A . .

AT PU VPG R
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o longer to learn a shoek avoidance contingency than dld

ran sxgnlflcantly longer than animals runnlng alone.

Rasmussen (1939), however, found that palred rats took -

rats performing'alo . Levine'and Zentall (1972) found'a

a 51m11ar social 1nterference effect on the rate of palred

rats' learnlng of a bar-press contxngend& compaked to.that

of anlmals performing alone. This finding is remi isgent of

/\_those méntioned earlier on the "calming" effect of| a

-

¢ second animal. There we saW'that freezing, interpreted as

v

evidence for fear, was reduced under social conditionss

"

presence of a conspecific_can‘influence the behav1our of.

a‘target rat, there is contradictory evidence about the
"' . .~

girection of the "facilitation" effect on the ongoing

v

behaviour. Some studies report an incrementlin the rate of

the ongoing behaviour while others report a decrement.
. e . &

- Zajonc (1965) in-a review of this evidence noted: that

"those studies reporting a decrement usually involved a

-

"response that was in the.process of being acquired by the

animal. Whereas increments were more often associated with

LA

-well- learned responses Accordxng to Zajonc the effect of
the tompanion animal was to lncreas: the level of gcnoral
arousal in the perform&ng animal. Ihcreased general arousal,
he stated, should result in an increase in the observed |

-

- rate of well-learned responses (high-habit .strength Pesponses)

Thus while these studles all demonstrate that the - L

T

~ e C g .
and a decrea@é’in the observed rate of unfamilar responses \
v A . N

e . o
. . (Yow-habit strength responses). Moreover, gajonc stated

C o e LY ] R WS

g e Y
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( im'agine . for example, that a.highly practiced high-rate

i

. de%ree of proflc:Lency) ’ used cjne tralned animal and another )

social facilitation effect. ) T . L -

.a second -animal. Indeed Zajonc's explanation can account

P L et . - R . .

~

i
%
, |
: . : 10. 3
4 . )
that the iritegral feature of the social facilitation paradigm, . ’
that which 1n1t1ates the increase in the level of general ,

arousal in the 'fac111tated' animal, is the "mere presence"_’
) . * ' .- 4 < : .
of the companion; no other feature of the companion, in¢lud-

ing its behaviour, exerts any influence on -the degree of the

< o
"

»

' Zajonc's ideas can be criticized on both intuitive
\

‘and experimental grounds. It would not be difficult to

. N ' " :
response c¢ould eagily be disrupted by the intToduction of

=
YL

for only- a portion of the‘results from studies on the 'social A

facilitation effect. Strobel (1972), for instance, found ,
. T )
an interfexence effect when the performance of a well- =

practiced bar-press responsé by paired rats was compared )

to that of rats performing alone. Similar results with

;

other species have been reported by Tolman ‘(1968). It

’

_should be noted that'Strobel, rat}%r than using co—acting .

anlmals (am.mals engaged in the same _response w1th the same

which was naive to the bar—-press contingency. Most of the

previously méntioned studies had used: co-.-aéting animals,
« ° N -

that is, a féeding animal facilitated feeding, a running

aninal §acilif,ated ‘running, etc, "It might be the éaé‘e that +

= s

in those studies repoxting a s\o'cial interference effect, .

t e : I . i ~
the paired animals provided one .another with stimuli for . . -

behaviour ‘(e.g., play, social grooming, etc.) that would "

-~
* . . L ‘ < s

‘ot
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compete with the acquisition or performange of an arbitrarily .
. v ' ;

' « - a . ¥ A ’ .l 0 ) . !
chosen response. Moreover, in thoSe studies reporting an .

|

increment in the rate of some behav:.our there was présumably

a decrement in the rate, of some other behav1our. Thus the |

u

apparent contradicti@n found in these studlés may simply be

idea when he suggested the term mimesis to replace social. - h
facilitation and defined it-as "The reproduction by one animal e
., of the instinctive behaviour patterns of another!’. A similar . 4

\ .

o

a matter of which behe;v:Lour is being measured. ’ . . |
It is quite possible that no one hypothesis-is sufficient

to account for all the data which derive from so-called social

y r .- . — M ‘ v " ‘- -
facilitation studies. Tolman (1968) e’utllnes th/ree ideas

D o AN Lk il e

about the ways in which' a social stimulug might function to
v v . . . ' B -
bring about.the social facilitation effect. One-notion is

that the social stimulus might elicit the social facilitation

effect by acting as a'relea51ng stlmulus, or as part of a

4

releasing st\lmulus.' Arthstrong (1951) J.ntroduced a s:.mllar

definition of soaial facilitation has been offered by Altman : ;

. A .
(1966) with the difference that Altman does not assume that

the behaviour patterns must be innate. Armstrong and Altman,

however, Speak of the induction’of behayviour, thus these defini~-

tions do .little to explain why therc might be -a change in the
. . v

observed frequéency of an ,ongoinp behaviour d%e' to the presenfe

of another.individual. Moreover, these definitions are not

quite .as explicit as their authors intended. . Hinde (1953)

ﬁoints out that th'e\ term mimesis suffers much from ambiguity.
. » - : .

The releas,ing(stimulug idea;

however,

.ddes illustrate a
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possihle role of the behaviour of the companion, -and might

v S

account for results shgwing a social interference efgect ) p *
. . R ; N
4 . - A ‘) Y
due to the a neleas?dkeOmpetlng behaviour. _

3

Lt '/

e L4 r"
Another account of social facilitation states that

s Y

the social stimpalus serves to attract the attention of the V ’
‘ 3 .

subject .to a non-social. stimulus that in turnfelicits the » IR
facilitated response. This idea is mentioned\by Thorpe

(1956) who introduces as an illustration Lorenz's (1935)

i v slaato

observation of ducks confined to a pen in which

3 4

ere is

T

but one opening. If one of the birds finds the o ning ,
\ 4 -

and escapes, he may, in doing so, attract the.attention of

2

the others to the opening.whereupon they also may escape.
This idea is similar to the 'one discussed earlier in
‘the studies of learning through observation. The results

of th'e studies by Galef and Clark (1971) ‘and Galef (1971)

are clearly open to this sort of‘in&erpretafion which depends |

¢

heavily oz:ghe attraction of-one animal for the-other.

In these s\gdies the adult“animé;s facilitated the weaning

of the rat pups by attracting their attention to the feeding

- served as the stimulus which, given the appropriate central

.site, and thus into contact with solid food. The food theﬂ ‘ ;—
'
]
}
X

motivé state of hunger and the necessary biological develop- a

ment, clicited the consumatory responsc.: These principles T

5 N

might well be extended to account for other examples of ' ',_ j
social learning. Through affiliative behaviour, an animal”

o . ‘*
would be brought into contact with new features of the en-

vironment that might have some biological significance for
N .
o ¢ E o ' _ -

-~
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that animal. 'If, then, the animal. behaved in respect to

the object jin a manner similar to the second animal it
would appear as though the behaviour had been leatrned
through observation. A similar expianation of observational

léarnlng has been offered by Bindra (1974). It should be

noted that thlS‘QXplanatlon can be used to account for most

~

of the faC1lltatlon ﬁhenomena that were the ba51s of the

.

. TR . ’
releas1ng idea. . . w3t .

¢

Motivational-explanations of the,social facilitation :

effelt state that the social stimulus serves to make the
. B * . \ > . -
subject more reactive to some non-social stimulus which

in turn elicits the facilitated response. Zajonc s arousal
L 9

'hypothe51s is an example of a motlvatlonal explanation.

&

Another is that of Altman's (1966) nQEix? of mutual stimulat-

ion in whlch the arou51ng effect one anlmal has on another
——

o "o

is said to be a function -of their interaction. Thlsnf w
f . . LY ...,

explanation, unlike that of Zajonc¢'s, requires that thél S
sS4 A - . -t
companion not merely be present, but actually interacting

-~
-

.

w1th the subject. . . S

It should be noted ‘that all of the explanat{ons, with = .

o

~ the eXCeptloh of Zajonc's, attribute a: role to the behaviour

of the'companion animal. Zajonc has for some reason insisted

b

that it is the mere presence, arid no other feat of the

a

social stimulus, that is‘responsible for the soci facilit="

ation effect. The mutual stimulation idea would seem to predict

that the greater the‘degreé;of interaction between two animals,

-the. greater wou}dcpg-the Qggnitude of the social facilitation

*
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. effect. A recently chducted'pilbt stgdy (Meaney, Note 1) 3
. € <8 . i
4

was designed to test this prediction baséd on the ffnding' o

A ] 1

that. soc1al afflllatlon among rats increases if the animals
are deprlved of socxal contact for a period of tlme prior

to testing (Latane, Nesbitt, Eckman, and Rodin, 1972?.

.

. In this study all animals were housed individually (social

deprivétion) prior.to being tested for social facilitation

L

. . . . LB .
-megsured by increases in.the _amount of- activity in a open~.

' field.  Half .of the animals were given a brief period of

' exposure to another animal prior tosbeing tested. It was

P

reasoned that this exposure would reduce the effect,of

e " .social deprivation and thus to‘decrease the Hegree of aff- »

111at1ve behavmour of these animals. It was found that
anlmals [fe) treated were less 1nfluenced by sthe 1ntroductlon,

. ‘ of a companlon anlmal, that ls, showed less of a facxlltat;on

of activity, than animals not given the pré-test exposure.
e .
This flndlng was 1nterpreted»as ev1dence that the afflllatlve t

-

Al ' ’ —

behav1qur of the animals, and not 51mply the;r mere presence,
L. 1nfluences the degree of social fa01lltat10n.', 1
In a related study, Barefoot, Aspey, and Olson -(1975) ) 3

? “y N . . Found that rats spent more time in physical contact with a

. ‘v e v a -u . i !
. novel partner than with & ca@ﬁmate. Th;s Einding would $

<!

seem to 1ndlcaté that novelty enhances soc1al afflllatlon

,between rats. Slmllar}y, Taylor (1976) tested the approach

behaviour of rats to low-aggressive and to high-aggressive
. conspecifics. When originally given’the-choice between a

Qﬂ' rat or no rat, the animals overwhelming%y chose the rat.

L4 v
» ¢ . b
1] N 0
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This soc1al preference, however, was 1nfluenced by the

.;' aggre551veness of the targetsgat- more—aggre551ve rats were

A
) approached less frequently than less- aggre551ve rats. These

findings suggest that the aggre551venessr as well as gre- X

" gariousness and novelty, of a companion animal influence

- -the agfiLiicive.behaviour of .rats.

Summary. In summary, the studie$ cited thus far have

demonstrated a number of features of \the social behaviour

\

of rats. Tﬁese can be symmariéed as follows: (1) There
.appee:s to be a social approach component to the behevioﬁr
of rats that is ind®pendent of aggressive or mating behav-
“ iours. (2) Rats .can acquire information about the ecviron—

ment from the behaviour of other rats. This "transmission"”

of information appears to be possible because rats are

attracted to each other. {3} The behaviour of one animal

© 7

can be influenced by the presence of an fntefacting com-.
’ ' //_l )
panion. This influence appears to take the form of either

i

¥ Q N
Mealming” effeci\sn an animal, as for example, in a fear

i ‘ provokiﬁé sitcation, or'a stimulating effect, as exemplified

by the social’ facilitation effect. Although these cwo

idfluences appear{to be peradoxical they are probably both
\‘w
sgtuatlon and companlon dcpendgnt and will bc undcrstood only.

after a more detailed account of ﬁhe nature of the soc1al

< 4 j
\ interactiong between rats is at hahd. '\
' R . e > , ) . "y

&

he Modification of Affilative Behaviours in ‘Rats .

N T
+ \'" A first step in the analy51s of theﬁpechahlsms under-

»

¢
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.. lylng ‘a behav1our Such as afflllatlve behavxour in the rat

oy

vis to stg&y the behavxour as a function of both developmen—

—tal and concurrent factors. In the case - of afflllétlve

Y . »

. o behaviour’the develoﬁmental factor§ studledato date have

et s s

been those of social or lsolated rearlng conditions.,
' Concurrgnt factors studied, to date have been manlpulatlons

of the, companion animal through for example, surgical or

L

(il T et S

- pharmacological treatments, or manlpq%athps of\the living
.environmehts of the animals being studied, for example, .
social housing vs. isolated housing. It should beé;Ltedh 7

. " that the distinction between these concurrent housing. man-

: ipulations is not based on the: actual procedure involved,
; . -~ ! v .
: .

, but rather on the age of the animals. \Thus, 5001a11y isola-
ting an adult™® Nlmal refers to a hou51ng manlpulatlon while

Lo - ~ " the same ‘procedure with younger anlmals refers to ) rearlng
‘ ' © manlpulatlon. \ R A . " *
'. ) b Copcurrent factors: = physiological maﬁfpulat;ons.~

.‘m "j
. Joy and .Lathne (1

lcondugted a study in which rats-wcéh\

‘7§'A te é& for ffll'atlon in an open-field under one of three
’drenalln (which the authors reasoned

.

—llkemstate), Chlorproma21ne (& tran-"-

TUug condltlons-

~

would 1nduce a fe

-

r

anlmals glven ad¥reralin were _more afflllatlve than were °

- - N .

_ those gmven a placebo, which were, 1n turn, more afflllatlve
- B ) . o
thad/those given chlorapromaZLne. ’ . A

' )
Shillito (1970) treated male rats with either para-

. chlorophengLalahine (PCPA) or placebo- injections. PCP§ has

)

- - g

S
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been reported by Koe and Weissman (1966) to lower 5-hydrox-

o

~

ytiyptamine (5-HT) in the brains of rodents, but not to
affect noradrenaline or dopamine coqpeqtrétions. In lowering
the 5-HT levels in the brain PCPA acts to reduce the in-

fluencé\ai‘thé serotohergic system; a system thought

to be invoived in behaviofiral inhibition (Fibiger and

Campbell, 1972). Thus, PCPﬁlmay tentatively be considefed

-as+ behaviourdlly, sérv}ng disinhibitory function.

Shillito noticed that rats treated with PCPA ahd housed in
. ¢ ) V<-
groups, with treated or untge d‘}ats showed a profound

air loss. Isolated rats, whether Jtreated or untreated,

howed no loss of hair. " Subsequent observation revealed .

at animals treated with PCPA show a g ?ater frequency of

‘chasing each other, rolling over, and social groomihg than

. > :

.vehicle-tregted animals. It appears tha; pharamacological

treatments that have an excitatory influence\bh”fhé central * -.

nérvous system (CNS)VéreWCOrrelatéd:Qith increase both in

"the amount of socialfaffiliatio chaviour in which rats

N
’ v

will engagce and in the vigor of the interaction.

Using surgical rather than pﬁ%rmacolqgiqal'manigulations
v e

of the CNS Johnson, Popiéwéky, and Bielauskas (1972) lﬁ

comp%red the affiliative Sendencies“oﬁ rats with lesions

. of the septal forebrain' to normal animals. Johnson et -al

L

found .that rats with lgsiops of the septal forebrain were’

' both more affiliative (spent more time in physicdal contact)

< 0 v

and hyperemotional (emotionality *ratings) in comparison with

r

'n -

-controls. o : - ‘ .

LRl SN
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co In a folloaiup‘study Py sky and Johnson (1973) com-
pared rats w1th elther 1ateral septa%4 medlal septal, or

01ngulate cortex le51ons to cohtrols using the’ same pro-,

L

cedures aS'before. They found that rats with mgd;al septal

ca

lesions affiliated to a greater extent than did controls,\

- ’ '
but were not hyperemotional. Whereas animals with lateral -

septal lesions were hyperemotional, engaged in more aggressr

"ive behaviour, but did nbt»affiiiate‘more than did controls.

Cingulate cortex lesions did not affect the qpen-field

-

social behaviour of the animals. \ .
It should be noted with reference to these‘findings

. that Poplawsky and. Johnson defingd “chase“

L

"attempted
mount™ -“craw-over" crawl under"; and "olfactory genltal
contact" behav1ours as- aggrés51ve eﬁcoungg;snggt is quesL
tlonable that/thé%e behdblqyms constitute ;égre951on in
rats (see Grant and Maqklsz‘ h, 1963) . Indeed, Barne%t_

} f
7 (1958). has referred to crawl-over, crawl-under, and chase

behaviours in rats as "friendly" gestures. Moreover,
,Grant (1963) has showh that these behaviours occur most
frequently witk@niffing, following, and approach'behaviours,

and not with aggressive behaviours. Similarly, attempted

ﬁougtiqg,and anbgenital sniffing are difficult to conceive

4 S

of as aggressive behaviours.’ It would secm more accufateo

)

to conclude that the interactions involving animals with
lesiofis of the lateral ,Septal arca wete niore vigorous, and s

thls is consistent with the finding that these animals vere

LY

‘hyperemotlonal. _/ T \

O
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These studies indicate that manipulations which haye,.

-5

what- has been considered to be, an excitatory or disinhib=-
“iting effect on the CNS, affect the manner in which animals

interact. In the Joy and Latane and the Johnson et al.

} .studles the effect .was an 1ncrease in the amount Qf tlme
"‘il (7)u‘~v<n . -

P

o VTN
spent 1n¥dhy51cal contadt In both the Shtlllto a#ﬁ the

Poplawsky and Johnson studies the effect was an increase
k) '9 ’

in the vigor of the social 1nteractlons of the anlmals.'

Thus both the amount of the afflllatlve behav1our ‘and the

manner in which the animals 1nt°ract were affected o MR

~

N Concurrent factors - stlmulus features of the companion.

Latane, Joy, Meltzer, Lukbell, and Ceppell (1971) attempted

&

to determine the critical stimulus features affecting

the attractiveness of one.rat for another.,Rats ‘were given

. _tests of approach and physicel cgntact to a variety of ) o
stimuli. Famifiar and unfamiliar \objects such as‘stuffed,

anesthezied, tethered, and- free rodhing rats, rats varying

in-static stimulus qualities such. as normal, dyed, shaven,
or perfumed and rats under varying degrees of sensory

. impairment such as normal, blind, shaven, anosmic, or

whiskerless were used as stimuli. Varlatlons in the static
N - o s <

qualltles or sensory capabilities of the other rat had llttle

~

affect on the degree o ocial.affiliation. Variations in

A~

* - . »:‘“ "
the dynamic qualities of ‘the companion, however, 'did

influence social attraction: Rats were more attracted to™

rats that could move and respond to them, and were less

- attracted to those ;hat were in sOm@“way constrained and

ve

Vo PESURE

w2t
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thus less“able‘te interact ghysically. Latane et al. con- .

. cluded -that " the quality'qubehav u

. ' \

nd the possibility of J
interaction mediate gregariodsneSs in rat®." Underscoring = ¢

this point 1s flndlng by Latane and Hothersall (1972) that- o -

one of the few effectlve forms of a 'surrogate rat' is a

L T T L "
t

‘ respon51ve human hand.  The authors suggest that the feature . ' :
. 90\ .. H

' Whlch distlngulshes this form from less successful forms,

e.g., a tennis bdll, is its respon51v1ty - its ability to
—_

interact.

y 4 \ ) ) Concurrent fectors housin menipulations One of the . :

\' . ” experlmental manlpuletlons that has been found to influence ’ }.

the degree to whlch rats will affiliate is that:.of,depriving .
- & 3 AN
.them of social contact for 'an extended perlod of time.

x ? Lataﬂe, Nesbitt, Eckman,\ﬁsd‘ROdin (1972) housea 44~day oid
male rats either in pairs or individuallj, foH'periods of

time ranging from 15 minutes to.l5 months. Periods of social

N

isolation loﬁger than 2 weeks led to a significant increade

~

. ~ in social affiliation. Short periods of isolation, from 15

to 360 minutes, had no effect on social affiliation.

i\ ' sloan and Latane (1972) found that rats housed alone, but®

given regular periods of handling did‘not show the increase

.in social #filiation typlcal of isolates. Physieal en-

richment of the env1ronmeht dld not, however, reduce the"
o~ \} W i 3
. oo increased sociability of isolated rats. These results { N

‘

further ‘support.the conclusion that the critical factor
- s
. e determ?nlng the social .affiliation in rats is the gy /sical

1nteract10n between the,anlmals. In a further attémpt.to

@Bﬁﬂﬁﬁﬁmnmmmanl
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. Latane (1972) housed rats either in paifs, in pairs but . Ty

with a wire mesh screen separating the animals,-or in
. o & ' .
isolation. .The animals were maintained in these conditions - ;

for 1 week prior to tests for social affiliation. The

results showed that the group permitted visual, but not
phy51cal,,contact were Jndlstlngulshable from those com- -

pletely isolated. ., These findings.all point to the conclu51on ’ 4

that the primary incentive event for aff;llatlve behaviour

5

'+ is physical interaction, that is,,affiliative behaviour is

~ maintained by ‘the opportunity.to engage in physicai imtexr-
éctlon with another anlmal Furthermore. for normally reared
anlmals, periods of Lsolatlon in adulthood lead to subsequent
increases in affiliative behav1ourﬂ

The obvious question that follows from th;s is, what"

. . i - a
~ ~ . -
factors make a sacial interaction experience with a mempfr

/-

of the species a. p051t1ve 1ncent1ve event’ This.is, ih part,

a developmental ‘question closely related to the who b prob-.

lem of social attachment. One geneJal hypothesis g sumes : o

that mere exposure to a salient speciés can lead tp 'liking

-and social attachment. One form of this hypothes s assumes \

to which the infant organism can effectively\be ekposed to .

decreases. This 'learqgng' process has come to be knewn

» N

as imprinting (Lorenz, lQGé)m

Thus, a major assumption of ’ .

ormation

imprinting is that the process which results in the

° e - 5
.
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of social attachment bonds is effective only during the very
early period of the organism's life. Another form 6f this
hypothesis assu&gs that mere exposure to.a salient stimulus .
at any time in the life of the organism can lead to ﬁhcreased
'liking' and social attachment. Exponenté of this hybothesis
(e.g.,\bairns, 1966; Scott, 1962; Zajonc, 1972) suggest ~
differing limitations to this assumption, Sht ali agree
that familiari£y breeds likiné and not disinterggé, or

least of all, contempt. The reason, according to this vie%,

that animals prefer to affiliate with members of their own

[
)

species is that the normal conditions of life are suchithat

F]

they ‘are most exposed to members of their species. This
appears to be so with rats which, as reported by Létane
(1974)( prefer to affiliate with rats rather than gerbils -
which in turn-prefer to affiliate with gerbils rather thah

hampsters, etc. The exposure hypothesis cannot, however,

account for the results of studies on housing and affiliation.

Latane et al (1972) found that rats isolated for as long

as 15 months affiliated more with conspecifics than did

¢

socially housed animals. Such a period would seem sufficiently

AY

long in a rats life span to make it less familiar with
S~
conspecifics than would an animal housed coﬁéinuously in
soeia cénditions. Nevertheless these animals were more
attragted to conspecifics' than wefe the socially house@—
/ ‘ ‘

animals. Likewise .the'finding that rats spend more time with
. ! »n .

4

ER IO AR S )
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novel partners than with cagemates(Barefgot et al, 1975) supp-

T
orts the view that while familiarity may breed species-specific

N
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'rétslbrought about by differential early rearing experience.._

" In this study both male and female animals were used;

' The number of crossings made by an animal

‘be the indicant of* the animal's affiliative tendency.

. reared in socidl isolation or in grdups have shown that

e ) - -

T . i « 23,
attraction, novelty mayJaccbunt for intraspecies attraction. .

LY

.

Developmental facéé%s. Ashida, (1964) examined the
modification of affiliative behaviour in male and female'.
\ .

virtuplly all the studies discussed here have employed male
aﬂimals;éxclusively. Ashida housed 2l-day old rats for 18

weeks in one of three conditions: 1in isolatioh, in same—sexfﬁgﬁ

»

pairs, or in groups of five same-sex animals. .The tests of

affiliative behaviour codsisted of placing*the animal in

. ) . | R . B ‘? N i

the start compgrtmént of a two compartment bS&xand then . >
opening a door to a narrow,passageway’leading_ta the qoél

compa;tmeht which contained another rat.

]

If the subject
entered the goal compartment it was allowed to stay there

for 15 ‘seconds, and wésfthen returned to the start compart-

t

-

ment. Tﬁis procedure was repeated for a 10 minute period. .

‘was considered to

: a” .

The - ’
" ' * . " ’ Q

number of crossings was found to be a function of both sex ’ LT

-

and rearing condition. Group-housed aﬁimal$<had higher

grossings scores than did animals hOUSedi%n pairs, which in

turn crossed more often than isoldtes. ‘Overall, females

made more crossings than did males. It is difficult to VAN
4 o - '

" conclude, however, that tﬁese q;fferénces:reflgct differences

[N .
in affilfative behaviour. Studies conducted since 1964, : .

) S

. o A . ) .
examining the emotional and exploratory behaviours.of rats

~/ . } R ' N A
o - . . .
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isolated animals are more fearful of novel sith@tions and S
‘dre less likely to explore under such conditions than are

socially reared animals (Moyer and Korn,\1966; Syme, 1973;

\ Morgan, 1973) ‘More0ver; it appears th not only are )
\ i ‘
females morc actlve in novel qltuatlons regardle%s of reagring

condition (Archer, 1974), but, they are also less likely to \\
be affected by early rearlng comditions than are males

(Lev1ne, 19747. Slnce Ashida's testlngr51tuatlon could
N - . ’ " [
well be considered as novel for the animals, it may well i
A e ' R ]
be that he wag mggsgrlng exploratory behav1dur and not , ¢
! . ¢ Y

.afflllatlve behav1our. oo . . }
% 4 . . !
)Becker (1971) attempted to examine the same varlables\ ‘ ST
R . |
as had Ashlda, using. a varlant of Latane's open-field test '

\/’f" . s Lo ,

of affiliation. Male and female rats, 22 dayslof age, were S R
housed for 100 days in ‘either isolation’or three to a cage. - ¢
Testing\inmolved élacing‘am#malS‘of the same sex and rearigg v :

chnditioﬁ in an open-field for 200 eecoq@s.' At 10-second(

-~

intervals the experimenter recorded whether or nbt the

-

. ag}mals were 1n the same square (an 1ndex of afflllatlon)

This was done for‘all anlmals, once a day, for 10 days.

It

was found‘that for the first 5

n

more affiliative than were the
' ditions. After the fifth day,

pletely reversed; the socially
ra LY

affiliative than wereathe’male

,
-

days the male isolates‘were N
- . o = '

males reared in social con- o
however, the effect was com-
reared males were more

isolates. This reversal was a

.o

funct1on of both an increase in the afflllatlon between Coe

¢

5001a11y'reared males, and a decrease ., 1n the afflllatlon -

4 . J ) '
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: 4 ) ‘ .
between isolation-reared males. .The*two,female~gfo:g§\ﬁify
not differ significantly at any point during testlng,

thelr scéres consxstently fell between those of the two male

. groups. “ S ‘ .

. r -
)&&;ﬂfa second experiméht Becker examined the effects of

social density %f‘rearing on affiliation. Groups of four

male and female rats were housed’ by sex wither in single
width cages (high §ocia1 density) or in. double width cages

(low‘éocial:density). These housing conditions were ini-

"tiated at 22 days aﬁh maintained until 7 months of age. ‘The

testing procedure was the same as' that used in the first
) .
experiment. The males reared in the low density social con-

dltlon were 51gn1f1cantly more afflllatlve than were the

?

males reared 1n‘¢he high den51ty social condltlon. As in

¢

the-firs?)experiment,the two female'groups did not differ

- from each other and their scores fell between the two male

groups. ) —K\
. . ! #

¥

, Although tpése results do not clearly.ihdicate the :
effecés of rearing conditions on adult social behayiour,

they do suyggest that male and female rats are dlfferentlally

affecé&d by early rearlng conditlons. It appears that the

L.

-afflllatc§e tendencies of female rats may be less 1nfluenced

N

by manlpulatlons in the early rearlng condltlons than are

those .of male rats.
" Lore and Flannelly/(%4977) established small colonies

of adult laboratory ahlmals, half of which consxsted of rats

'reared from weanlng 1n same-sex groups, and half of rats

{ ~ .
Y

-~

2
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}eared from weaning in isolation. Vig;ually no fighting

was obsérved among the members of either type of colony

Adaptatlonal dlfferencee, however, were evident. 'Adjustment

to group living was régorted to be more difficult for the ©

rats reared in.isolation than for those reared in groups.
:Although.a;i females gaid%d weight and all males lost

weight; the isolate males lost twice as much as:the socially Ox

rcared males, and the isolate females gained only halﬁ:as

much as their socially_experienced counterparts.

. . L . '
? In a second experiment reported by the same authors,

N N N2
o - . I3 . . » . . .
unfamiliar "intruder" rats, reared either in isolation or

in.social conditions, were introduced into the colonieeﬂ
Behav1oural observatlons were made durind the intruders
flrst hour in the colony and a later physical examlnatlon
of’ the ganlmal was conducted The-resdlts showed that’ronly

1solat10n reared intruders that were 1ntroduced 1nto a

- ~
colony of socially reared rats suffeézd serlous‘phy51cal"

-

'injury and large .weight losses.

“ - Lore and Flannelly repért that the results of ‘some

'latef work revealed.that soclally reared rats, when in a

7

9p051t10n of belng attacked often produce ultrasonlc signals.

‘Ehe authors speculate that these s1gnals may serve to,
Anhibit the attack of another,anlmal. »The poss1b111ty then
eXists that if thise behaviout is dependent on the previous
eocial‘expegiehce of the aniTal, tpat isolation~reared |
. intruders were less able to inhibit the aqgreeeive be-
haviouf of the:members of the sociallyﬁexperienced colony.

. » .

. % . . -~ " ' « B L -‘
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- standard laboratory situations, and in doing so,:to

The results of these developmental studies suggest
that variations in the early environment of a rat canl

’ ' e . y
alter the' development of social behaviour. Bécker's results

point to a differential influence of reaiing conditions

- Lol
.on male and female rd&s{.pore and, Flannelly's.work sugdests

.that isolated rearing alteré he effectiveness of a rat's
_sécial\gehaviqur or "social skiils'l These fin@%ngs in i Co % -
combination indicate the néed to study in greater detail . _ P
thé éxﬁent\to which the affiliative beha iour o%'male ) {

and female rats is modified by eatrly social expérience,.
) .

and to determine how, what rats do while in social contact

©

—

.

is modified.
As a first step, however, it is necessary to study
the affiliative behaviour of male and female rats in

%

L «
develop a method)for-specifying in greater detail wh

it is that rats do while socially interacting. In the j/

seriés of experiments-to be described in this thesis tﬁe‘

affiliative'behaviour of male and female rats was studied

s

—~—

under two standard conditions. Both the degree and the

quality of the social interactions were measured. Following

1

these preliminary-studies, the same behaviours were studied

as a function of concurrent housing condition and as a . .

" function qﬁ early rearing condition. . ;

\
o

i



. - e Experiment 1

[N o 3

e vore e

\\\ + _ One noticeable feature of the studies reviewed in the

introduction was the:virtuélly exclusive use of‘male animals
r v » 4
as subjects. The results of those few studies in whlch both

male and female anlmals weffd used, however, indicate Fﬁat
A /
| o there may well be' qualitative as well as qu@ptltatlvo

R i

differences,in the patterns of social interations of male
- ‘ .-
- ~and female rodents. Thus, Experiment 1 was- designed to

~

ekamine the affiliative behaviour of male and female rats .

— ™ . _

E ‘ in two different tests. The first was an open-field test
% ©Of gregariousness used by Latane (1969). 1In this test

| :

!

1

animal's are placed in an open—fielﬁ in pairs and the amount

of time spent in physical contact is recorded. This measure
® . Yo N ¥ - . )
has been agssumed to be a meaningful index of affiliation.
(I

The second situation was a social facilitation test in

|

which the socially facilitated activity in an open—fiéld .

was examined.

/. * . = * Method s .

¢ Subjects

- _ - The animals used in this experiment were 10 male and
“ \ . .
'10 female Hlooded rats.obtained from the Canadian Breeding

- § 0
Farm and Laboratories, La Prarie, Quebec. 0On arrivpl, the
- animals were housed -individually in standard wixe  mesh- e «
. . w - . ‘ .

cages and were’not'handled until the first day of testing,

20 days later. The animals had free access to food and

water throughout the duration of the experiment. At the

T - . —
- B
1 3 '
. . - 9
.
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e o o

time of testihg sthe

old.

¢

‘o

A, W . .
animals- were apprchimately' 90 days

"

" of 10 time-blocks of 55 'secénds‘each. The last 5 seconds .

" the animals were assigned to 10 same-sex pairs.

N N

. -
field, the floor of which was marked off into 36 -equal

Apparatus \_,\ / . ‘e - .
N . 1 S - . s . )
The te&ts, were conducted if an 81 x 81 cm open- - -

sq{xares.‘ A 12 db noise, produced frim a Grason—S?:adlg,r
(Mociel 901B) noise ,generator; served to mask-extraneous
noises throughout the testing sessions. A 25-watt light
bulb, hung 1 m above the open-;‘.’i:eld*, was the sole source
c;f lighting in th$ rc)mm‘during ‘testing. A m;-mually op- o

erated cumulative{ clock was used to 'recorg the amoun{: o_f

v

time spent in .contact. e

Procedure ; - , . \ “ °
,.Test‘ of gregarioushness:- The two groups of,lO' rats '’
were assigned to five same-sex pairs. .-all i:airs were *i‘tw
tested on the same day in a randor;t order. ‘Ti'{g animals |
were' transported to the iabpratory in t;n'o separate con-
"'tainers and }:l;men ttlxe 't;vc; :;{n_imals of the pai\g we;:e plz‘:lc;ed,

one at a time, in opposite ends of the 'open,ﬂ\‘field‘. They %

were allowedgto move about freely for a peri_od of 10 mindtgs.

\

During this period the experimenter récorde‘d the\ amé{m_t -

‘of timWimals spent in physical contact in'each

-.

42 . K .
of each minute were used for recording purposes. Tail
contact was not considered as phyglcal CW.

Social facilitation test: As in, thejprevious‘ test

\ T
. !

Two
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test sessions were "conduc{:ed; for each session the pairs

were composed of different animal's. The composit\ion of the -
” pairs was also different from that, of the test of gregarious-
ness. Again, the animals were transported to the laboratory

-

" in separate containers. Testing,wa@ done over a 2-day périod.

-

?
During the first testing session, one aitimal was de- v

4signated as the target animal and the other as the sti-

0
-

mqlué animal. The térget animal was placed in a desig-.
. , . ) . '
nated start spot in the open-field. During the next 5

minutes the number of square-ci'ossings made by the tar- '

© s .

' get animal was recorded in five 55-second time-blocks.
‘The location of the-animal's right frc;nt paw was usgd to

determine in which square it was positioned. After 5

‘minutes the stimulus animal was placed in the open-

field in the corner farthest from where the target animal

was positioned at that particular moment. The number

of’fsquare;crossings ‘made bx the target aniﬁlaf was recorded

o '

for the next 5{minutes, in fiwve 55-second time-blocks. ':‘
. , ¢ ) \
At the end of this period the animals were returned to

v

the colony.

For the, second session, one member of each pair

. o .
~was a target animal from .the previous session, and the o
-other a stimulus animal. For this secopd session the roles

were reversed. The tests were conducted in an ‘identical

manner to the first session. " _
. o . .
Results and Discussion -

- Test of gregariousness: The Eime—spént-in—contac-t. \

FE =

.
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L }1n Table 1. An‘éxamination of the results revealed that ) oo

sﬂ%s for pairs of animals during each time-block were e

- 1
A -~ °

analyzed using a two-way analysis of variance (Winer,4196’2)

!fo'r- sex x time-block. A sumary of t,h%;'ANOVA is; presen{:ed

both the sex of the animal "and t1me-block had a 51gn1flcant

influence on the amount of time spent in physical contact. |

-~

The sex x time-block interaction was not’ significant.

It can be~seen from Figure 1 -that the-male pairs - o

consistently spent more time in contact than did the fémale

Cw P

pairs. Also, it can be noted that the time épent in cont-
act J.ncreased as a function of time in the test s:Ltuatlon. ‘ . I
Overall, it was found that the male am.mals spent approx-

imately 35 ’to 40 per -cent of their t1me in physical cént~

<

- act. This .finding, 'as well as that of the increa‘s;zd time
spent .in contact over ‘time, confirm those of Latane and

his co-wOrkers (Latane, 1974), indicating that, most llkely,
N
a simil.ar‘ phenomenon was being measured in the pre’sent ‘ :
. . P H - "i \ .
study. . : .

, Social facilitation/test: 'The square-crossing data

from each time-block were analyzed usmg a three- way anal— A
- o}
y,s:.s of varlance for sex X alone/palred conditions x tlme— '

block. 'Alone' refers to that period of tlme,.prlor to the
~ -y . * Q' . — '
introduction ,of, the: stimulus animal, while' 'paired' refers

to ‘that’ period of tfme following the introductiori‘ of the

.

\ ,stlmulus anlmal A summary of the ANOVA is presented in = . & .

. Table 2‘. The results showed that there was a 51gn1flcant

effect due -to the inj:rodut’tion of the stimulus animal
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Table 1 s
rest of gregariousness - Experiment 1: . ’
‘sSummary table of the ANOVA'“ ) ) .
— R i '. ’ - .
Sourcg - Mean \Squa}re F P.
Sex 676.00 5,23 .05
Subjects . 129:24 o
. . - B o ’
7 ‘h‘,_. e [ - - ‘ ' M‘
" Time-Blocks g 331,93  2.61 .01
"'Sex x Time-Blocks' 23.24 718 .99
';‘iq\e—B,locks x Subjects ~ 72 ° . 127,24 :
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Table 2

bl

'Social facilitation test - Experiment 1l:

€

O

L

Summary ‘table of t\ﬁe ANOVA

Source . o0 at

Sex . _ ' - 1

Alone/Paired =~ . : 1

' Subjects ‘ - 18
. \ - ' .

Time-Blocks 4

Sex x Alone/paired - ' 1

Sex x Time-Blocks Co4

Alone/paired x Time-

Blogcks . '3

Alone/Paired x Subjects 18
Time-Blocks x Subjects ' 72

I N

Sex x Alone/Paired x .

. Time-Blocks ’ 4

) Alone/Paired X Tifne-Bloc]gso

X_ Subjects ' ° ' 72

o

» .Mean Square

1372.88

12230,05

461.98

492.15

1909.62

Soa

 65.98

71.28
248.68

95,29

100.20 :

'y

fr
m4

2.97 .11

" 42.96 .00l

!

. 5.16 .00
6,71 .02
.69 .60

.88 .53'
1.23 ° .20




ooy

i
o o AR T Coslea

.

Time Spéntin Contact

¥

»

S
o

s

b
oo
¥

- Figﬁre 1.

PR

31,

o . -
v

Time spent in’ contact over time by .

males (M) and females (@). - S -




¢

</\

’\

" (alone/paired variable}.

- . _ ’ v } ' 3
}5 + o N N 5 .

..

this effect is due to the rather large increasg in the

number of squares crossed by the target

.dintroduction of the stimulus animal. THe mean number of

Sqdares ¢rossed by both the male and uﬁle taféet animals

\

. for each of the five time-blocks in whi. the aniTals were
. ! , ,

paired was greater than at any point prior to .the intro-
‘duction of the stimulus animal.

The presence of a main effect'due to the alone/paired

- X l/}~——/ . N .
"\

conditions would seem to indicate that the test condition :
used was appropriate for eliciting a social "facilitation"

effect. The fact that the greatest increase in activity

"occurred in the first”tfmevblock after the introduction of

. ) . .
the stimulus animal, further supports the view that aetivi-

ty meaningfully reflected the reaction of one animal to the
"introduction of the other. S iy

The resultsﬂof‘the ANOVA also reveal that there was a
®ignificant effect of time-blocks on the‘acyiQity of the
Animals. As shown iqy?iguré 2, thig efffctﬂban be attri-

buted to tﬁé'decrease in the number of squares, crossed by

>

N , ) ) Y
both groups during the latter time-blocks of both the alone

.

and paired conditions. s ’ '

>

Altggfgh there ‘%as no main effect of sex, the sex x

alone/paired conditions integgction was' significant. It

. .

can be seen from Figure 2 that this interaction effect is_

dﬁé ES\th different;al reaction of the male and female
..‘-‘\",1 -

~

+ target ‘animals 'to the introduction of the stimulug animal;
L : ’ . :

'
N - , 2 . . '
. : ho.

2 A

nimal following the

It can be seen from Figure 2 that .-

Py
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- . M - N . '. ) ) ’ . » 4
males were more responsive, at least in terms of activity,

. . . . /’
- than wetre females. ‘ A ' '

~

The results of the social facilitation test and the

°

of gregariousness would seem to indicate that there

€

| . . . 1s a difference bhetween the aﬁtiliative tendencies of male o

rats. and those of femdle rats. Moreover, from Figure 2 if ~!

! . ~ - '
: - can be seern, that while both male and female animals showed
. } o ~ . . . .
1 . . .
an increase in activity in the paired condition of ‘the so-

cial facilitation test - relative to the alone condition,

- ‘ the increase was substantially grcater amongst the male

»

i ' ‘ animals. This indicates that, within this test situation,
i

the behavlour of the male animals was 1nfluenced to a grea— ~

| ’ v .

ter extent by the 1ntroductlon of an 1nteract1ng same-sex ¢

\conspecific than was that of the female\an;mals. These

B

: ' flndlngs, taken together, suggest that, at least in the two -

test 51tuat10ns in Experlment 1& the afflllatlve tendencxes

.. of male rats are stonger‘than those of female rats.

. ' 2
- 2

o . Experiment la . ' o ‘ T

N « . \. . ‘\Ig
L. 7 ‘ . ) . \ ‘:
L ‘ Although the results of Experiment 1 revealed a sex - ' -\\‘;'
difference in the affiliative behaviour of rats’, it'cannot_~ ' o \fﬁ
N . ;

be _discerned from‘the data whether this is a difference of

kind or simply one of deéree:i That is, whether females en-

. <
~ . . N
1 ] : . K . \

gage in different affiliative behaviours than do males, or

whether they merely engage in the same behayiohrs less fre- :

‘ _uquently. . . -

While studying the agbnistic behaviours of wild rats
. \ TN

'
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2
v

in an aftificial colony, Barnett (1958) observed that’ the

) rough-and-tumble play, social grooming, passive conduct,

. 38,
'\

social relations between male animals and these between

female animals differed.ln terms of aggre551ve behav1ou;s;)

~

fema/les were less responsive to same-sex conspecifics

that were the males, except wﬁilé protécting a litter. ' In

a ‘study gompéring the social behaviour of prepubescent

male ahd female raés,)olfﬁff_and Stewart (£977) foun@ that

male pups engaged fn more rough-and<tumhle play béhaviour.

than dld the female pups. These findings would seem to

suggest that the soc1al interactions of male rats are more .

v1gorous than are those of female rats. T

‘v

If a 51m11ar pattern of sex differences exists in ¢

LY

adult rats, then cone might expect that there would be dif-

fégcnccs between the affiliative behaviours of male rats
and th%fe‘of female rats. One might further expect that
these differences would reflect the d%fferences in young . '{
animals; such that the affiliative behavioé%s of males would

be more vigorous than those of tﬁb females. !

Experimeﬁt la was designed to invéstigqﬁﬁ this‘isgye.

As in Experlment 1, adult male and female rats were tested

for both gregarlousness and for soc;al facxlltatlon. Tﬂis~
tlme, howevei video tapes were mad;’zf the testlng se351on —

4

The tapes were subsequently analyzed and scored for dlffe-

i

rent afflllatlve behaviours. These behav10urs -included \‘- o

chase, sniffing, and passing~by. Two additional categories 1

were , not-interacting/same quadrant, and not-interacting/

“a




RN

different quadrant. These were added to‘provide an

.additional index of gregariousness, namely that of

social distance: The same measures were used in both

the test of gregariousness and the soecial facilitat-

.ion test.and, thus, allowed for a comparison between the

.

“affiliative behaviours of the animals in the two test

Situations.

[

o

«

Subjects

The subjects weﬂé the same as in Expefiment 1. 7
Tﬁey had been“maintained, as- before, in socialLy'isolated
"housing cotd;tlons since the completion of Experiment
r (approx1mately 20 dayswprlor to’ the start of thls

experlment) : . o o

[}

-

Apparatus

While the‘basic‘appératug used in this experiment

was the same as that used in Experiment 1, two
. - . ¢

changes were introduced. The camera of a Sony Video

Tape Recorder (VIR) ‘system was mounted about,75 cm ,
above the open-field. For recording Rurposes the size

of the open=field was reduced to 61 x 61 cm. This
‘reduction. resulfed in 16 rather than 36 equal squares.

Lighting was provided by & series of 15—Watt llght

I

bulbs hung around the perlmetek of the open fleld at a
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i | ¥ . . . . X
. - height of -about-60 cm. i
» . .aProcedure o " , - . ;
\,\‘ . . . o~ ) . : - !, .

Na o . The testing procedure was the same ‘as %n"Expériment 1.

° N %

As in Experiment 1, the composition of all palrs was unique

LTOPRPEN

e v

to that testlng se551on The sole modlflcatlon to the de51gn ‘

~

was that in the social fac111tatlon test there were seven ‘ RN

. o * .'55/cevond time Dlocks yather than five,
; . . N . y
‘ . O : . £
‘ The two measures, time-spent-in-contact (gregarious- i o
. . X & -
3 -
: _ o _nesé) artd n T of squares crossed (social Facdlitation)

a5

.

. were analyzedias in Experiment 1. 'The video tapes were ’
) ] : . ‘ N . =
- ‘ ) scored using a time-sampling procedure in which the inter- ,
. . .‘ R . -
! - actions of the animals were scored once every 3 secondé. '

- The behav1oural categorles constructed were both mutually -

T e G

"

exclusive and exhaustlve. -Thus, only one score could be e

p— N

v given for each_time sample. The categories were defined | .
L \ . o K >
e .as follows: , "

.

1- Chase: The active pursuit of a moving animal by - o

' [ another animal. . ' 8 S .
- . 2- Sniffing: Any form'of sniffing directed at the
. ‘ " -

5} L

i i

v -

. . %
‘ other animal.

. 3- Passive Contact: . Instances whenrthe animals were

v

in dixect physical contact, but were ‘either 1

_ . \%—— métionless or directing their.behaviour toward -."f -
— - ! < . . - : -—_ . - .
o S . something- other than the second animal.

4- Rough—and—Tuﬁble Piay: Anstances in which éne
; - ~ _

animal was cra%ging“o r, under, or pushing ’ ) ;

- . o

- . " along another animal.
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»

5- Social Grooming: The grooming of one animal by .

' s T another. ‘ . . C ..

e

6a- No-Ihteraction/Same Quadrant: For the purpoSe of

sgoring this category,. the Openffield was -divided -

ama

J - n "into four equal quadrants each composed of four
. Lt . ¢ ‘
' _ squares. A score in this category indicated that
N ' \ ‘ .
b : the animals were in the sdme quadrant (proximity),.

' R .
but were not in physical contact. a
v = .

3

6b- No-Interaction/Different Quadrant: A score in this

- -

category indicated that the animals were not in con-

f
e ]
J

tact with each other, and were in different quadrants..
f ‘ ' . : ra : . R B
+ For consideration of the }nter-rater reliability see’ Appendix D.

x ’l. ) ’0 .

s ) Results and Discussion

"Test of gregariousness: The ANOVA (Table 3) carried
. : D '
out on the time-in-contact scores from this second set of
tests on the same animals yielded no significanﬁ sex or sex

L} ¥ ’

; ' % time-blocks effects. Thére was, however, a Siénificant,-

Yo

but uninterpretable effect of time-blocks (see Figure 3).

i

235 e

From Figure 3 it can be seen that the male animals spent
- }

)
&)

. ' ogly slightly more time in contact than the}female animalsgi/

kidss

A possible explanation '‘for these results is that in Experis’

-

3 . ment la the animals were becing exposed to the test of gregari-

A

ousness for a second time. Becker's (1971) results showed that

O in both males and females, socially reared rats housed in

< v

i . - [N N - v . " ) .
v ’ isolation were more gregarious with repeated testing. 1In ~

Experiment 1.0f the present study the male animals spent 41

“per cent of their time in contact and the females spent 31 .

’ . N . 3

- : v . V. —
’
. . .t
’ v

dar At -

(RSN,
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: Table- 3 - . . . A -
Test of gregériousness - Expériment'la: - R t . *
‘Summary table of the ANOVA - "
I‘ . >

Source ‘ . df Mean Square _F e ) ™

1

Sex = 1 .. 538,24  1.28- .29

Subjects = o 8 - ,ﬁfﬁ.BB o ) - ° .

Time-Blocks . L9 262.18 . 2.25 _.03° . . 1

Sex x Time-Blocks 9 ¥ 35.71 .31 .97

. . L ’ L .
Time-Blocks x Subjects 72 116.65
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iy 44.
. . . \ ' ‘ ’ B A} -
per cent. In Experiment la this inctkased to 51 per cent

for the males and to 42 per cent for the females. Thus,
4

-

those factors involved in repeated({ésting, i.e., handling, .

k

. —
increased period of isolation housing,.reduced novelty of
the test' situation, etc., seem to have influenced the amount
of time spent in physical contact by the animals in the test

of gregariousness. . °

;Social facilitation test: The ANOVA (Table 4) conductgéLf
on the square- cr0531ng scores ylelded 51gn1flcant effects
for the alone/palred condltlons and fd\\tlme-blocks.
Although as in Experlment 1 the main effect of sex only °’
approéched significance, the sex x aloné/ppi;ed condition
interaction was siéﬁificant. From Fidure 4 it can be 'seen

" thaf this ,interaction reflects the greater increase in
e . o o ,
square~crossings in male animals than in female animals upon

the introduétion of the‘stimulus rat.

1
3

In contrast with the results of the test of gregarious-
- a
ness, the -results of the social facilitatien test do

replicate those of'Experiment 1. As in Experiment-i, the

male animals were more responsive than were the female
oy . 3 .

animals. Clearly, there seems to be a sex differevice in

the aegreé to which the presence, of an interacting same-

sex conspecific influences the behaviour of a rat; males
) * ‘ -
being‘influenéediie a greater extent than females.

H;

Behavioural anélysisg For the pﬁrposeg of‘this analysis

the behavioural categories were divided into two classes,

[

those involving interactions (interaction q&ass) and those
.. . 5

Y
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Social facilitation test - Experiment la: =~ S ‘
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Summary .table of the ANOVA

' . - ' ., ’ ! 6.;"
;’ !_ Sourv/ce“; ' . df ¥ "Mean Squ'arﬁ : ‘}_?‘_‘ ( B ?
s seRY - IS ! 939.89 4.04 .06 ‘
v - ~ I
Subjects ! 18 230.17 ¥
. : : ‘ ‘ g
H .
Alone/Paircd : 1 14500.80. 112.89 .00l
. ~ ¢ , ,‘ i
Sex x Alone/Paired / 1 1836.03 14.27 ..001 P
Alone/Pai"redwx Subjeci:s - 18 128.68 ‘
. > T ' £
. \ . ' '
°. Time-blqgcks I 6. 1225.73 32.83 .001
Sex x Time-Blocks 6" -57.88  1.55 .17
Time-Blacks x Subjects 108° . 37.34
7, .
‘Alone/lgi_red x Time-Blocks. 6 ~ . 91.60 2.11 %‘0‘6
e Sex x Alone/Paired x Y
-8 T &
.. Time-Blocks ' - ‘ 6
Alone/Paired x Time-Blocks ‘
X Subjects T 108
. - 2 )
o .
— - ¥ [
- _ . : d.
: : " )
o |
- 4’ *
. . -
- l
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' facilitation test the target animal_approached the stimulus

- -

I

.3 . ' i . : : -

+
. R 47.

which did-not (no-interaction élass). The number of times

a particular behavioural category was scored within an

observational session was calculated for.each pair of

. . )
animals. For the categories within t&e no-interaction class,
as well as for the inferaction class as a whole, scores were

‘ v
expressed as a per cent of the total number of observations:

‘ S
X lOO

Total sgofe (for category/class),
. Total number .of obServatlons

-~

For the/behaVLOural categories within the 1nteractlon

scores wire expressed as a per, cent of the total scores for

class,

. i
ot s e ]

$ - . .
all the bchavioural categories within'that class:

Total scoré (for category) .
"Total score for interaction class’

X 100

This was done to avoid the poskibility that a large sex
difference for some behavioural category might simply !

reflect a difference in the total amount of time interacting. «
) S B

The scores on each.behavioural category for.the'pairs-

 E————
»

A,

i

.of‘hale animals were compared to thoseyof the female pairs

o e

using Mann-Whitney U-Tests (Seigel, 1960). All tests were

i,

‘two-tailed with the accepted level of p<.05.,
\ T o ' .
In general, the interactions between the anima}s“may be

v ‘
-,

characterized as follows. In both test situations, in the

initial phage of the session, the animals engaged primarily

i

in chase and sniffing behaviqﬁfg‘(seefFigure 5). In the test
'of gregariolisness both ‘animals slowly approached one another ' -

and then engaged .in alternate bouts of mutyal sniffing and

.

. v . : L. s )
of exploration of the test environment. In the sdc1al\

©
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and while the stimulus animal was exploring the test

environment®, would chase- and sniff it. This would contiinue

until the stimulus animal, its curiosity apparently sated,

“would ‘turn lts attention to the targef animal. After

—

this initial phase of the test session, ‘the animals became
,fhcreasingly more passive in-their interactions (see Figure .
6) . This sequence was generally t}ue for both males and

females. Males, however, engaged in social 1nteractlons of
8
longer duratlon than dld the females (see Table 5).

The results of the behavlougsl analy51s are presented
in Tables 6 and 7, and in Figures 7 and 8. The raw scores

L4
for all observations can be fotind in Appendix 'A. It can be
A h 4

seen that there were a number of differences between the

t

f
.

social interactions of the male rats and those of the

female rats. The differences that”were statistically

N

'51gn1flcant were as follows: (l) Malés engaged in more rough-

and- tumble plé’ﬁbehav1our than did females, (2) males
engaged in more.chase behaviour than did females, (3)
females engaged 1n more social groomlng behaviour fkan -

E

‘ﬁfa males, and (4) in the social facxlltatlon test, female:

" tended to spend”more time not lnteractlng than did males

(p=296). In addit%on, it can be noted that, in ébntrast

to the test of gregarloufness in Experlment l, animals

" in the soc1al facilitation test spent less tlme 1n contact

as time in the test situation lncreased (see Figure 6)

To summarlze, the behaVlougal analysxs indigcated that -

w

the social interactions between male animals were more

R, . e - ppronra -

[ WSROI O P 01

e om
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Table 5 . - )
The Duration* of the social interactions, ¥
s . . a4
S of male and female pairs I ' i
- . ) N A N & A
LY : - g
. . 1
) sex . ‘Mean Duration*¥* ‘ ' :
) \ v . 1
o . R o .
Males - 4,28 o
. Females T 3.18 - .
s ”» I .‘ n
'; -
\, . . T o <7 .
’ ) 3 © ,l 'l. I’ ‘*‘ 3 [
* ‘Duration of an interaction is number of consecutive time- :
N - - M . g
samples in*which 'the animals were interacting. Each no- . . i
P . . o & i

interaction score.indicates the‘'end of an interaction.
- ‘)A“ " -
The mean duration is calculated by dividing the total. °
) &

< A -

“interaction scores by, the number of interactions.

¥ :
¢l 1 A el -

** This difference is significant (U= 16; p=.02). ”
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sex

13

Males

Females

Sex

~Males"

Femalés

: N _ .
e~ 0 5l. " ’
} , ;o
a i ~ ‘,
. ' Table 6
Occurrence of interactions as.a per cent -
of total observations ) ¥
o coL, L C)
Teést of gregariousness .
: ' o ' < o
: No-Interaction - - Interaction ;
- B , ] - ) 3
Same /Quadrant Diff/Quadrant . « ) )
- : — : ;
17 ' :25 ' 58
15 . 33 52 |
Social facilitation test - .7 ‘ o
\’ .\ ‘ . . ! N ?‘J
, 3
No-Interaction . Interaction’ léJ
) . : . : i
Coon Sqme/gEaQrﬁht - Diff/Quadrant - i ) ’ .3}
‘V : PR A 4 . -'J
13 . . - 16 71 i.
o, .- &) ) - .;’
17 20 < - 63® L
{ wi
© 3




Table 7 :

. % . . . )
Statlstlcal,analy51s cf the behavigural data
A : :

for each category in both tests

Test of gregafiousness

Category = u

Chase 0

sniffing : 8.5

Passive’ Contact
’ ¥

Play

Social Grooming

-~

. [
Social facilitation test

Categorx . ‘-g

-

" Chase X - 7.5

sniffing 38 -
N i : :
Passive Contact ’ 43

*

Play

Social Grooming
..c‘ 4

No-Interaction
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vigorous than were those between the female animals. Males

\

engaged more often in rough—and-tumble play behaviour and
chase behaviour, while females engaged more frequently in

5001al groomlng behav10ur and appeared to be somewhat more

ﬂ
\ -~

pa351ve in their social 1nteractlons. These differences were

: appat@nt in both the test of gregarlousness and the test for

“a 4

social facilitation. It is also worth noting that, in the

S

—_—
~.
tesbt for social facilltatlon, the male anlmals spent more

time 1n contact/(lcss time not interacting) than did ‘the

females. , t

. ' o .
Experiment 2 .

The results of Experiments 1 and la suggest that there
is a fundamental difference between the affiliative behaviour

4

of male rats and thatr of female rats. This has:been demon-

i

strated both in terms of the tendency to maintain social
N . -

contact and in the degree to,which the behaviour-of ong.

#‘iﬁt is influenced by the presence of interacting con-. ,

specifici” Morecvef, it has been shown that these dlfferenCes-

~

exist at both quantitative and qualitative levels.

Al

Within the framework of the introduction, the gquestion .

that would séﬂhg&@ follow from these\@indings is whether

’

‘the affiliative behaviour of ma}e and” female rats is influ='

¢

enced by a concurrent hou51ng mannpulatlon prev1ously shown
e

to affected the degree to which male rats will afflllate,

that of d1§ferent1al SOClal housing (Latane, Nesbitt, Eckman,
and-deln, 1972) Specifically, the question is whether the -

affiliative behgviours of male and female adult_rats are
. .

LI

‘

Tt e s < s e Tl 33
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“lthan in the female anihlals.

IR : - . 57.
o ) \
similarly affected by social deprivation. The results of

the previous experlments might suggest that because male

IS

rats: are more resporisive to same-sex conspecifics, they

would be more influenced by social deprivation. Again, the

_findings of Experiment la suggest that both quantitative and

qualitative measures of the social interactions would be
: N )
;

of interast. Thus, Eﬁ@erimant 2 was designed to examine the
degree to which shcial adeprivation might influénce the

éffiliétive behaviours o® mae and female animals inAthe two

, . \ ' ' .
test situations used in ‘the previous experiments. It was

[

. expected that, in comparison to socially housed animals,

. , . -
animals housed in social isolation would show a greater

“amount of time spent in contact and a greateq amount of

socially ?acilitated activity. Moreover, it was predicted

that these differences would be qgreater in the male animals

-

. 14

S~ Method

Subjects N

N N . (- @
xpe subjects used in this experiment were 24 male and

24 female Hooded rats obtained from the previously

I ' a . . ‘
mentioned éupplier. On arrival, half of the animals, 12

males and 12 fémales, were housed‘individually in standard
wire mesh caqes. The remaining animals were Housed, by sex.
in doubie w;dth wire mesh cages, in groups of four. The
animals were not handled again until testlng, 20 days later.

Thé.animals'had free access to food and water throughout the

¢ 5

experiment. At the time of testiﬂaf‘the animals were approx-

+ g e

e £ e A o e L S8
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crem

S for each time-block wer

e o w ,,“*wwrﬁmc’m#l’~'~r~ At e g

imat'ely. 90 days old. , ‘ ‘ . . '

Apparatus ' c ' \j"

- -

The apparatus was the same as that used in Experiment la.

3

Procedure
'The procedureg was the same as in Experiment la with the

»

exception ‘that the k:atego;‘y "passing-by"” was not included. . |

, s . . A
O . o Results and Discussion
. ‘ Iy > N
Test of dregariousness: The timé-—sgent—in-contaci: scores |

for each time-block were analyzed using. a three-way analysis
of variance for sex X housing conditiori” x time—-block. A
. A B

summéry of the ANOVA is presented in Table 8. An examinatio
: . \
of the results revealed that the main effect of sex and

»

,housing condition were, significani:.The mean time spent in .
© contact for\ each of the four groups can be seen in Figure 9.
. ‘ ’
. . ’ . RS
0f particular interest was the significance of the sex x

housing interaction. A Tukey post-hoc ahalysis (M'yers,( 1972)

. was used to determine the sources of significance. Difgerences
' Ll -~ . ~

" between means exceeding the’ Critj.caI Range of p<.0% were - -

» considered as sigmificant. The results of this analysis are

-

‘pregented’'in Table 9. The results reveal. that males housed in

N

isolation spent'more time in contact than did any of the three )

-

other groups. Both females housed in isolation and‘r socially

housed males spent more time in contact than did socially housed -

females. There wad no significant’ difference bétween the

\ .
‘socially housed malés and the isolation-housed females. .
Sovial facilitation/test: The square-crossing scores
- ; R oo
analyzed using a four-way analysis. .

LN ¥

., N
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& . ‘Tahle 8 i }
Test of gregariousness - Experiment 2: .
i Summary table of the ANOVA
ource ‘ : af Mean Square . F' .'p |
- S {
Sex: 1 2001.04 21.54 " .001 ¥
. - !
' Housing ﬂ 1 1876..00 20.19 .00l
Sex X Housing ‘ : 1 . 900.94 9.70 .006 . ;
' / -Subj:écts‘ ' ' ' ‘2_0 oo 92.91 ' // 1 !
| | . o [
Time-Blocks 9 30.64 .- 66 .7"5% -
sek x Time-Blocks 9 [ 65.13 1.39 .19 | _ }
{ .
Housing x Time-Blocks . .9 84.80 1.82 .07 '
v, N T ' - .
‘ Sex x Housing x Time- \
’ N * 3 . N . )
. Blocks =~ ' | 9 35.46 .76 65" \
. Time-Blocks x Subjects 180. 46.60 \
B N o r [
4 I'd .( i
g ) s ¢ . :
' . . R ;
‘ o
- @
L5 ¢
. \ t
‘I -
. - *ee ¢
: .,
. = - ‘
RS ) - . " P ' 1
IS . . : . v \ » -‘ ,
N . \ o ‘g_. : -
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. o Table 9 - . . e
Test ;)f gregariousnesé = Post “Iﬂloc analys_is - J ’ \i
s of differences bet-iW’een means of time-spent- | ]
in-c'onta)ct 's’c;c.)res of isolation and socially
\ housed male ‘and fc;:male animals T L
Sex x. Houmteractian e;ffect" . )
" Cr= 93,5 . q= 4,200 ~ e .05 Ty o

- u ) me— , ‘ v, : ‘ ~.
Sex, x Housingj{roups» compared e . ‘ Dif ference -

l Isolation‘male's ~ Isolation females 1128, -\564 564* - B , gf,
Isolation males -'So(cial’ males . 1128 - 552 - 576% '

: Is\c;lat}:io}x males = Social \females 1128 - 4?0 -678’; Lo
Iso]“.atio‘n fe;males. - Socidgl ferf\ales ke 564 -~ 450 ©114* X
Isolation fe_ma’le;s - Social nales " 564 = 12 ‘ '
Social males - Soocial‘femal'es', ' 3 564 450 . lo2* ;

- ° > . : - . ‘ N
* Significant at p-..OS ' . = . .
, ® N~

»
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Figure 9. Time spent in contact over time By_
T . . - 1 . ’
.isolation housed males (M) and females (@),

and socially housed males ([J) and females (O). -
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¢ . of\variance for sex x housing condition x alone/pairgd

conditions.x 'time-—b}ocks. A summary of,the ANOVA is pre-
a - .
sented  in Table 10. Examination,of the table ‘reveals at

3 there was a significant effect of sex on square-crossing
. (

From Figure 11 it can be seen that females were generally s

more active than males, especially in the alone cgndition;

[y

ahd thué the significant sex x alone/paired interactiocn.

IR MO S P LY g

- ~

There was also a s_1gn1f1canrt«maln effect due to the

housing condltlons.‘ ThlS appeared to be due to’ the greater B e

overall actlva.ty of the isolation housed anlmals, but

L espec1ally in the palred condltlon, again this. is reflected
. 7
in the significant housing x alone/paired conditions ,’ .

LIRS

_interaction. ' ' Ty

The alone/paired condition main effcect was also sig- v

nificant.' As p‘reviouslx vfound, .the ani}mals were Thbre R

active in the paired condition than in the alone condition.

» . . - 4 “

There wa® also a significant effect ofetime-blocks. It can

, —=be seen from Figure 11 that this éffect was due to the ' L
L - . \ ' - .

gen;ral decrease in activity over the five tJ.me-lg/locks in
e

'

- * both the alone and pal d conditions.
. - Of primary interest were %;he lnteractlons between sex

x ‘Housing x alone/palred condn?’lons and between sex x alone/ .

palred conditions. A Scheffé post~hoc test (Myers:j1972) ,
- ~ k. @ ’ l . : »
was used to determine the source af significant effects :

[y . . .
.

- ' (see Table 1l). - Differences between n{eans exceeding the .

Critical Range at p <.05 were considered as significant.:




é S - Social facilitation test - Experiment 2:.
‘1 o Summary table/éf the ANOVA
‘\~?_// q '
; . Vo
{ ] Source af Mean Square F
: sex () 1 1306. 80 5.04
% Housing (H) 1 -4 ' 2009.01 7.75
_§ S xH 1 154,13 .59
i Subjects 44 259.21.
b; ' A
: (' Alone/Paired (a/P) 1 4940.83 63.46.
v S x AR - 1 980.4lw: 12.59 -
' Hxam '1" 1116.30° = 14.34
: S xH x A/P 1 484.01 " .. 6.22
3 "« ' A/P x Subjects - 44 77.86
N -
" Time-Blocks (T-B)’ 4 1174.17  _30.46
/8 x T-B T g 268.10  7.47
H x T-B ’ 4 “43.20 1.2
S X Hx-T-B '3\‘ 30.98 .81
. T-B x Subjects © 176 . 38.55 - -
. ' - ~ \
A/P x T-B e 595.18° 2030
S x A/P X T-B * 4 54.314°  "1.85
2 HXAMRXTB B 89.18. '} 3.04
' SxHXAMRXT-B 4 27.25 .93
A/P x T-B x Sibjects 176 . ¢  29.31 ‘

- ' [}

: . o | Table 10

.

.

k-
.03

.008‘

.44

.001

.001

001
.02°

.001
.001
.35
.52

,‘ .001»

12
.02

.45




"Table 11

Social faciljtation test - P?st“hoc analyéis OJJ' E

differences bedtween means of sguare-crossing data °

of isolation an ocially hous&d male and female

animals in the alone and paired conditions

< * . ©

~

Hqusing'x Alone/Paired conditions interaction effect

\

CR= 2763) F4,48)= 2-69 M.S5q.E.= 3425.

<

‘e —
- a s s

Isolation males (Alone - Paired) - . ' '3\

Isolation females (Alone— Paired)

Isoclation females (Alone - Pa;red) -

¢ Social males (Alone - Paired)

136.5
Isolation females (Alone - Paired) - -,
Social females (Alpne - Paired) . 8772.3 -
Males (Isolation Alone - Social Alone
- Isolation Paired —-%%Eial aired) -
Females (Isolation A one - Focial Alone - B .
lation Paired - Social, Paired 39262.1*

prom

P

[ ”‘W.iﬂ. W";;md‘“"wt
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66.
The analysis showed that the isolation-housed mal;eé had the’

v t

greateﬂst increases in activity from the alone to the paired
condition. Males, in general, showed a gréatér increase in -
activity in the paired condition ,thanAdid femal;s.
Behavioural anal‘yj/‘is: The analysis of the behavioural
.data was conducted in the same manner as in Experiment la.
"The 'statistical analysis ofr the data ‘across all four groups
was done usling‘a Kruskal;—Walli; I-test (Seigel, 1960) for

each of the behavioural categories. " A post-hoc analysis, °
. " .
comparing groups pairwise within each of the behavioural

categories, .was done using Mann-Whitney U-tests. Ryan's
1

test procedure (Mendenhall and Ramey, 1973) was used too

5 _ as protection against an alpha error in the post-hoc C.

-

¢analysis. All tests were conducted at the two-tailed level.

N

These results are summarized in Table 12.
The results of the behavioural énalysis from the test

.0f gregariousness are presented in Table 13 and in ‘Figurels 11,

12, and 13. The significant" findings were that (1) - ’

DA

. isolation-housed males engaged in more chase behaviour 4nd

less sniffing behaviour than did the animals in the other

r N

. N
three groups, (2) for both male and female animals, the

socially housed animals had ‘higher passive contact scores

—

than did animals housed in isolation, (3) again for both male '
and female animals, animals housed in isolation engaged in ‘

more rough-and-tumble play behaviour than did socially

{

housed animals - this is particularly evident in the male

- .

ahiméls, (4) isolation-housed females engaged in more social

v
. P v
LW g et Mt e AN A
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Table 12
i3 % v ] e .
: . ’ " a summary. of the results of the statistical
analysis of the behavioural data from the
; “ test of‘gregariousness“—‘Experiment 23
V“Cétegorz H u P
g ' Chase -/ 6.60 .10
{ , - o ” :
) : Males - Females ~ 33 ¥,01
* . Isol Males - Soc Males 8 .07
N o
ioN ' sniffing 6.20 .10
% ~
b ' Females - Males 31 .01
L . )
é.‘ . Play . . l1l6.89" .005
: Males - Females 21 ' .002
‘ ; ‘Soc Males - Soc ,Females 4 .01
 Isol Male;—;ngé'MaIés 0 . 001
;'_g-ISOl Females - Soc Females 4 .01
s v Isol Males - Isol Males 0 . 001
! - i
't~ ' \i . Social Grooming. 10.11 .02
: ‘ Females - Males ' 24.5 .003
3 Isol Femdles - Soc Femglés 10 . .12
Soc Females - sdc Males 6 . .03
. : \
[ B .
. v
: . 3 - _
o A v - -
‘j'
S . » :
< , L
- : Y -
v‘;: -
ok IO

67.

.017
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Table 13

éent of. total observations

-
.

Test of gregariousness

e . No-interdction
E Group ‘Same/Quadrant Diff/Quédranf
. - .
Isolation, . -~
Males 13 o 27
Females 28 T .30 ]
Social™ ¥ : ]
Males , 23 28
Females 30 34 -
o § ® ‘.\*:
o b " )
h e < .
. ’.
b !
- . :‘ ;
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(1) socially housed females engaged in more sniffing . 1

:behavmour than did the animals in any of the other three

than did the animals in the-°other groups, (4) females

: . .\ L ; -
*'in the other three groups,\ it can\be seen from Table 14,

'that the animals in all four groups spent V1rtually the same.

! [ 3 oS - -I - .
..:‘ SR I =3 of .

y ‘ .

* | .72, % :
td ) * . \\J " z

grdoming behaviour than any of the other groups, and (5) 5

whiie~isolation—housed males engaged in,y?re physical con- -

b

tact than any of the other groups, all four groups spent’

3

,"Vlrtually the’ same amount of time not in contact and ln

~

different quadrants.
The results of the behavioural analysis from the test
for social facilitatien are presented.in Tab;es 14 and 15 and,

Figures 14, 15, and 16. The significant findings weré that'-

LY
groups, (2),§oc1ally housed animals engaged in more passive
~

contact ‘than did animals housed in 1solat10n, (3) 1solatlon- >

N «

housed males engaged in more rough-and-tumble play- behaviour o

E XY

1

housed in isolatidn eng%ged in more social grooming than did -
the animals in the oth®r groups, and.(5) whileﬁthe isolation-

A3 !

housed males spent more t&Te in contact than did the animals

\

amount of time. not 1nteract1ng and ﬁn dlfferent quadrants._
* \
Con51dered as a whole, the resuLts of Experiment 2 can

be summarized as follows. 'Iselatidnéh using servedﬁto

increase the amount of time the animals spent in contact. o

This result is in accord w1th a 'similar % ndlng of Latané

et 972). Moreover, male animals were\inﬁluenced t% a.
' 4 N . \ ' \ . : _
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Category . H u P Alpha' . ,
Chase\ ‘ / . < 6.54 r“ .10 .
Isol males - Soc Males” . . 23.5  .00L .00 S
_ ~ Isol :emale; - Soc Females. 44.0 .34 ; .017
N Sniffing o , © 4.80 ' n.s. ' : - p
Males - Females . ‘ 138.5 .03 025
Play '23.60 " - .00l | T
. Males ~ Females: | ' 60.5 . .00l°
© .1 _Isol Males - soc Females: 13 ©.002° 017 ,
Isol Females - Soc Females 20 . .06 .017 ¢
Soc Males - Soc Females ' 19 ,+009 . .01
:SécigL‘Ggéoming 20.70 .
‘Females‘- Males - N
R Isol Females - Soc Fema}es _ -
) Soc Femg}es - Soc Males : “
No-Int&ractidn » ) i ' ' i NS
"7;| Samg/Quadran% \ ‘ 23;80 - .001 R . | . 5
b Diff/Quadrant . ) 3.07 . . n.;.ﬂ K ’;
. ; |

Table 14

e
vl i AR o1 5w o

A summary,of the results of the'statistical e o
analyéis of the behavioural data from the.

.social facilitation test - Experiment 2

} ! “ . ?
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; - ‘ ‘cent of total observations A T .o
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. Social facilitation test
; 3 . ‘ .
5 : - 3
‘ ) . ~ L _ No-interaction Interaction
_ Group Same /Quadrant Diff/Quadrant .
¢ . a ’ {
\ - « ;
. ~. . 4}
; S yo7 Isolation ot . - ’
{ y Males 12 ' v 26 ' 62 -
* H
i SR S ) . ’ .
Females . 37 - 286 o 47 i

«© ¢ —

Ce - Social . ~ ' \

; ‘ Males > 25 ‘ - 24 . 51 >

Females .~ 34 . - 26 . 40
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. contact than did animals in any of the three.other groups,

manner, it can be said that isolation-housing influences

S b SRR LR

| ¢ t

. spent more time in contact than did socially ‘housed s§me—

kY [

. sex conspecifics, the effect was clearly more pronounced
oo . I’ * ] -

‘ f’{«”" . .
among the male animals. . S «
. y ‘ 4 oo

-Although males housed in isolation spent‘more time in
_ e . .

\
-

there was no difference between ‘the four, gnQ:ps in the ambunt
of time spent in proximity. The dndex of‘proximigy used is

s @ Lo ) .
'the sum of the no-interaction/same‘qugdrant and the .inter-

action scores (5ee Tables 13 andel4):‘ Considered in this,

‘what it is the animals do while in proximity, not whether

%
»

they stay in 'proximity. ' ; _ ' e

i

.. o . / . ‘ .
Isolatien-housing also increased the degree to which

-~

‘the bgthiour of one rét was‘influenéed by the presence of !

an inte;acting conépebific. Furthermore, this influence of
'solatioﬁ—hbusiné was greater among the male animals than
among éhe'femalg anim%ls. : ‘
. 'Isoli}ion—housing not only influenced the degfée to

which ?aLs éngaged in physicqlvéoptact, but aléo the natﬁr

»

of that contact. Animals housed in isolation were more
vigorous, i.e., engaééd in more chasé4, play, and social

grooming behaviours than did those of the same sex housed
- T ’ ) .

in sgeial conditions. Furthermore, socially ‘housed anim

animals.’ : '

v

It should also be noted that; while isola “housing
. , _ \ AN
had its greatest effects on the frequUeficy of play behaviour
LI s
. . ‘ il
L il

.
o o L )
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' the degree to which animals will respond to same-sex con-

. . o 79. (

in male rats, in females the greatest effects were on the

fréquency of social grooming. Thus, while isolation-housing

influences the nature of the social interactions, that is,

»

it influences the vigor with which animals will interact, it

’

aoes not change;the relative importince of the different
behaviours for the different ‘sexes. Rather: isolation- .
housing results in more vigorous male-pattern affiliati&e
behaviour in male-animals and in ere vgégrous female- f
patterned éffiliative béhgviourfin\femalé animals.

Experiment 3

-
-

Y ‘ . 3
In Experiment 2 it was shown that the affiliative

’

behaviours of male and female rats, described in Experiments

1 and la, were influenced by adult housing. Thefaffiliative
behaviours of animals reared in:sociél conditions qu\
ciéarly‘affected by_aeriods 0, social deprivation in adult
life. The next quegtion to be examined, theh, was the role -

of eérly rearing experience in the deveIOpment of affiliative
behavioyr. : ~ . .
o R o L
The specific question\s Experiment “@ was designed g

-4

address were (a) do early social rearing conditions influeace -

.a ,
specifics both in terms of time spent in physical contact,

and of socially facilitated‘dbgivity, and (b) do early ' /

-

social rearing conditidns influence the .nature and/or the.
1

kind of affiliative behaviours ‘that rats engage in? 1In
order to investigatg these issues, animals; reared in one

of three social rea ing conditions, were tested in the same

“

-
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manner as in Experiment la. -
anne ‘ | ; ‘
/Two of the rearing conditions used in this  Experiment

were|those of isolation-rgaring and of same-sex social ’/
' -~ , ~

rearing. The third condition, heterosexual‘social,rearing,
was included to explore the possibility that not onkty the

I £ . \ -

. AN s
presence of social stimuli influences the development of

4 ‘
affiliative behaviours, but, also thge nature of the social

stimuli. Since male arfd female rat pups engage in certain

affiliative behaviours different extent (Olioff and,

Stewart, 1977), one might expect the behaviour patterns of

>

one sex to be shifted in the direction of the other
Thus,_ Experlment 3 anolved the comparlson of six

‘\wgkoups,- same~sex gsocially reared males and females, males

and females; reared in heterosexual pairs, and, males and
femaleﬁ reared .in social isolation - on the two tests used
in the previous experiments.:

K

~

\Method

N 1)

I3

:
¥
3

Subjects
N j' ’ 5

3 The subjects in this experiment were taken from 96 male

© and female Hopded rats born in the Concordia University ani-
“ ’ -

7
{

o « <N : . i
mal colony, the offspring of eight females obtained from—

‘the previously mentioned supplier. Upon arrival to the

x 18 cm) and given free acéess’tp food ‘and water. All
. eight females;supseqqently gave birth to litters that ranged

in size from 9 to 16 pups. All litters were born ﬁithin a

The-day on ‘which the last litteriwas born

e

36-hour period.

&=

colony, the mothers were placed in materniﬁy tages . (41 X 25:

i s TTAwg vl b

M
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was taken _to be the. flrst day of the experlment. . From .
blrth untll weaning the- lltters weré left 1ntact. Main-

tenance was done without handllng the - anlmals.\ All aﬁiméls

had free access to food and water throughout the“experiment.

Room temperature was maintained at about 22° C. The animal

1

colony waslpn“a l4-hour to 10-hour light-dark schedule (lights -

off at 11:00 p.m.). - !

L4

*On day 22, 72 of the 96 animals were randomly assigned
~%

to one of three rearing conditions: same~sex pairs, hetero-

-

PRSI

sexual pairs, or social isolation. The mothers were removed %
and 24 animals, 12 males and 12 females, were assigned to

each .condition with‘the provision that all pairs be constituted
. \

ﬂ;f animals from diff7kent litters.

~

Isolation rearing: Animals reared in this condition .

were housed individually in wooden cages (20 x 15 x 15 cm)

P —

with ﬁood-chipsnscattered'on the floor. The cages had wire N

tops that contained an oyerhead feeder and a waterbottle.
. *

No .visual or physical contact with conspecifi¢s was possible *

RSids cxtoBr b iy

during the period of social isolation. *On déy 55, these

animals were transferred to standard wire mesh cages (25

x 18 x 18 cm) and 1nd1V1dual hou51ng was malntalned The

anlmals were not dtherwise handled untll testlng bQ%b\. \

Social rearing - samc-sex pairs: Animals(teared in [

this condition were housed in same-sex pairs in standard
, _

wire mesh cages. On day 75 the animals were separated and

housed individually in cages of the same dimensions. The

‘animals were not otherwise handled until testing began.

»
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" Social rearing - heterosexual pairs: Animals reared

[y

in this condition were housed in opposite-sex pairs in

| sthndard wire mesh éages. On day 75 the animals wereiseparaﬁéd
and housed indiviaually»in cdages' of the same dimensions. As
a result of the pairings aé& females in this.condition gave
birth to a litter. All pups‘Were pgmoved immediately after

paxrturition. The animals were not otherwise disturbed until
. * . \

-
[l

testing. - L ‘ ’ -

Appafatus ‘ ’

. The apparatus and testing conditions were the same as

[ v
in Experiment la.’ _ . : ,}
Procedure

The testing procedure was thé same as in Experimenf la.

Testing was done over an 8 day peTriod.
f
Results and Discussion-

Test of. gregariousness: The time-spent-in-contact

.

scores for each time-block were analyzed using a thfee—way.

3 ~

ahalysis of variance for sex: x rearing condition x time-
. .
block. A summary of the ANOVA is presented in Table 16.
. i

fin examination of the resulés revealed that the main effectsg’
’ ‘

of sex and of time-block were'significant. Neither the
. main effect of rearing éohditioh, nor any of the interaction

effects wete significant.

\

It can be seen from Figure‘l7 that the males in all
three rearing conditions s nt more tiﬂe in contact than did

’ ”~
the females. Moreoyer, although the means would seem to

L

indicate that isolation.,rearing led to an increased amount

«
Pl
)
L

— -~ +
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AN Summary table of),tﬁe ANOVA |

. B \i\ J u - - | | i
Source g L g_fr Mean Square
Sex : 1l 7636,0 -~
Rearing Cbndition - , 1028.0
Sex x Rearing ; ,[~' 2 ' 1178.8
Subjects” ' . | 30 853.8
Timg—Blocks , . 9 340.4

tSeQ'x Time-Blocks "9 158.6
Rearing x Time-iaiocks 18 92 ."7 ‘
- Sex X Rearing x Time-

Blocks . S 18 7.2,

' Time“Blocks x Subjects 270 " 90.1

? ‘ |

P ) :
‘o | ‘ \ .
§ - -
S N h “\. ’ 5 ‘

E\
F 'p .
8.94 .006
1.20 .31
1.38 .27
3.78 . .001
-1.76 . .08
. .
1.03" .43
). ' /
.86 .63
/ ‘
. v
A
~ »
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test are affected by differential social rearing:
. ’ . . N ’ .

85.

L}
1

of time spent 4n contact, especially among the male animals,

it can be seen from the actual scores of the individual pairs
presented in Table 17, that this effeqt can be accouﬁted for
by the extremely high scores ofra few pairs. Within the
isolation-reared male group it can be seen that while the

scores for two.of the pairs arg high, those of the remaining

four pairs are well within the range of scores for the male

~animals. Thus, within this test situation, there was no .

consistent effect of rearing cendition on the amount of

N

time. the animals spent in physical contact. ‘
‘Socialvgacilitation test: The square-crossing scores

for each .time-block were analyzed using a four-way énalysis
-

of vgriaﬁce for sex x rearing congition‘x alone)paired
conditions x time-block. A summary of the ANOVA is presented
in Table 18, The results of this analysis revealed that -

only the main effects,’alone/paiféd cqndition;‘and'time—

T

block, were significant. While the sex x alane/paired

condition. interaction was significant, none of the inter-
3 ' v

actions involving the rearing condition variable were. -

As in the previous experiments, there was an overall

a

sex difference/}n the degree to which the aniﬁa;é were .

-

influenced by the introduction of a same-sex cogspecific;

males being influenced to a greater extent than were females.

v
¢

There was, however, no signi(ficant' effect ®f rearing con-
dition;‘ Thus, while the results s@bport the findings of
the previquéfexpergménts, the§ offerAﬁg evidence th@é Epeﬂ
affiliative téndgncies‘réflectgd in-%ﬁé-ggcial faciMtation

"
3

A e e
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RCSI

-ﬁgén§~in-contact scores for in.diyidua];J

pairs by sex and rearing condition

. Taple 17
Mean time
-,

Isolation Same-sex Pairéd
11.2 16.0
'52.4 e 26.3

° 15.8 ~ 5.6
26.0 . 19.6
43.9 S V¥
19,5\ . 21.5

} Females

Isolétio? Same-sex ?aired

» - 10.6 0 o
‘a.i * - . 32.3
117 " -10.1
12.2 \ ‘8.6
. 6.1 - v 23.0
KRS ¥ T " 16.0
AR . 2 -
- - .
l/g \

©

4

R e i ntansiad

Heterosexual Paired
x\, T.30.5 (i;
‘ 23 -
_‘18.5
21.9
"15.5
20.5

Heterosexual Paired

7.3
. &f35 I

o Vido.
e 10?)\\\J
- ‘17.3
8.8
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Sc‘ac:i.al‘fac:ilitat:ion~ test — Experiment 3:

- Summary table of the ANOVA |

Source

"sex (S)

Rearing Condition: (RC)

.8 X RC

Su}:;jects

Alone/Paired. (A}P)
Sxa/®.

V
RC x A/P [

S x RC x A/P

* b}
~ A/P x Subjects

Time-Blocks (T-B)
S x T-B
RC x T~B_

S x RC x T-B

T-B x Subjects

A/_I" X T-B

Sx AP xT-B
T

RC X A/P X T-B-

S x RE x A/P.x T-B

A/P x T-B x Subjects

PR

af Mean quafé
1 . 750.0
"2 - 225.86
2 “800.6
" 42 464.% °
1 a320.0
1080.0
2 R 49.4.
2 oo b 191.9
2 - 196.1
J \f |
4 - 7 -353.9.
4 v 229.7
' YR
8 31.1
168 ¢ 41.6
4. 3736
4 24
8 42.9
g . P
168 .. '47.4
¥ -

'

87.
\

'"E " p
1.61 .21
.48 .62
1.72 .19
22,03 .bdl‘
5.51 .02
.25_.78
.98 .38
8.51 -.001
5.52 .00l
.58 .79
,74 .65
7.88 .001
.45 .78
.90 .51
.51 .84 _
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.In summary, the results of the two tests in this e}{pef:l—

ment do not show any reliable effect of rearing condition -on
. dq . . ) -
either time spent in sontact or on the degree to which the

N 4
behaviour of. one animal was influenced,b%/ the behaviour of

an J.nteractlng COnSpecwlflC - the so-called social fac1ll-
tation effect. These Tesults would appear to contradict
those of Becker (1971), who found ‘a significant, although
nnclear', effect of rearing. condi;:ion on social affiliation‘.

Both the test situations and the dependent measures used

in this experiment , however, differ from those of Becker's

v ¢

experiment. However, even when a proximity measure similar

to that of Becker's was used (see Experiment 2), there was

" no effect of rearing condition (see Tables 20 and 22) on

affiliat{ion, in either of the test sifuatidns.

Behavioural analysis: The analysis of the behavioural

data from both the test of gregariousness and theﬁdtest for,

social facilitation was conducted in the same manner as in’

Experiment 2.

4

The results of the be:haviourel-v data from the test of greg-

.ariousness -are prese;‘xted,:m Tables 19 and 20, and Figqures 19,

20, and 21. The significant findings were that 3(1)-same sex

socially reared male animals engaged in more play behaviour
1Y —

than males reared in social isolation, (2) overall,\males

-

13 . .
engaged in more play behaviour than did females, and (3) -

females engaged in .more snlffmg and soc1al grooming behav:.our

then did males. Results Wthh approached significance \ t-

included the tendency of same-sex socially reared females to

. .
) ¢ . s ¢ ~ »
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Occurrence of interactions as a pe
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Table 22

L o e R RSN A AU S S S v s+ iy a® oS mm

O A s T Y

i cent of total observations’ - _
o Social facilitation test .
) No-interactio '
‘Group ‘,Sarﬁe’/Quadrant Diff/Quadrant -

~

r -

”

. Males :

- Isolation’

Same-sex .. 17.0 _ 1
. Hete,rose:kuarlr"“. K 9.;8_ ; o 37,20 .
Females | . - : )
Fsolation \) - 9.6 .o 51a4
' 'S"almel—;e'x‘ a3 S T R A
Hétééosexual‘" ,.2(_).:2' - ; *317 !

.
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~ - Figure 22. Per cent'of occurrence of chase an&’sqiff-

ing behaviour For

a

males ( ) and females, (\) by

rearing condition. ‘ ’

.
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Figure 23.' Per cent of occurrence of play and pass-

ive -contact behaviour for males ( )‘and females (\)

v

by rearing condition. .
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‘e iSlmllarly, in both’ test situations females rdared ’ '

TR . w;th same~seX peers. engaged 1n more social groomlng behaVLour

-
¢

than did females teared with an opposite-sex peer. Again, -

) o ki,t/:t%‘.;igossible:éhat the kind of sog}ar‘interactions female
. , .

rats have during the period betweeq 21 days until maturity

may permanently alter theit pattern of dffiliative behaviour.
TN

. : - 1 O . W
! As with~the effects of differential housing, the results of

. et

dlfferentlal early rearlng were most pronounced on play

-

behaviour in male rats and on soc;al groomingbehaviour
in female rats. x\\

o

Experiment 3a | -

e e s 7 T ——
3

7 \ % . .
The results of the first two experiments indicate that
rats engage in a number of affiliative behaviours. These

.

behaviours, as observed in the two test situations, appear

o 2
; ' . ‘to be contact orientated and 'frlendly in nature.‘As:

Latane (1974) had reported ‘'very few instances of direct |

fighting are observed in the two test situations used in
. these experiments. indeed, it would appear as though the
social interactions between rats were,. for -the most part,

non- aggre551ve. Although this conclusion is supported by

, other ev1dence in the literature (e. g., Lore and Flannelly,

1977) it does not 001n01delw1th flndlngs such as .Barnett's
L m (1958) report of intense fighting and high mortallty among
rats placed in an artifical colony. Steinqer (1950) also

) reports of intense aggression among rats in a similar'testj (-

- - situation. N

R ST e

ok sdotean r O e N

—

R R 1Y

L.
]

[
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One, seemingly crucial difference between the studies

reporti‘ng amiablei' social interactions and t,:hosg reép\rting
aggression is that of the test\situation. The experiments

reported. here, as well as those of Latane, involved placing
animals in a strva/nge test environment for gelétively short

periods of time. The studies ‘of Barnett involved plading

~

animals in an artlflcal colony and then, after the colony )

0

was establlshed, 1ntrodu01ng new animals. It was towards
these\ -new animals that the aggress;Lve behav1ours were
directed. Barnett attributes. thlS aggressxon to the defense

of territory by the established animals. Algo\,' Barnett

reported, as did Lore and Flannelly, that there was little

fighting observed between the animals originally placed

in the:colony. Even Steinger's reports of fighting were
unique to those situ‘atio‘ns involving "intruders. Thus,

aggression between rats appears to occur in test situations

. T

in which the. apimals have establisHed territory. .

It.is not surprising therefore that actual fighting

should be observed so 1nfrequently as in the test 51tuatlons

°

used in the first four experiments. In both tests rats were -

N 4

w
placed in novel sithations and were not given the opportun—

[

ity to establlsh territorlal boundarles. As Barnett has

stated, the greater the degree of strangeness'of an environ—

ment, the less the observed, rate of aggrissive behaviours.

FS

.Social interactions between rats appear to be influ-

—<

enged by the features of the situation in which they occur.

The question of interest is to what degree would the "social

St s T

ot S rmarais

A
a
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.1, 1a, and 3 were situationally de%endent

palrs of male

: L 4 . : .
- :

eL v

VI 103.
interactions of rats given the cppof#unity of establishing
. X 'J -

-

Qerﬁitpriel boundaries}differ from those of animals placed

~
o ~

in an novel situation. Experiment 3a was designed to o Y

investigate the degree to which the findiﬁgs of Experimenfs

In this experlment animals were placed in separate

I \

but adjoining compertments for a specific perlod of time,

‘The compartments were separated by a barrler which, when

removed, left the anlmals together in a single environment,

‘half of which had been occupied by one animal and half by

theé other. FollOW1ng the removal of the ba rier the soc1al

interactions between the’ anlmals were scored accordlng to

an expanded set of behavioural categories.
: L . Method
Subjects

A

The subjects used,in)this experiment were the same as

those used in Experiment, 3. ThirtYHEwo pairs of animals

LR .
were tested - six pairs of same-sex socially reared males

and six of simi, arly reared females, six-pairs'of males and

flve palrs of [females reared in SOClal 1solat10n,.and five

and four pairs of females reaqed in hetero-
sexual pairs. All animais had been housed individually in'F\\~
standard Qire mesh cages since the completion of Experiment .
31 chd and water were ffeely available throughout the

experiment: X A

Apparatus’

I

‘The apparatds used in this experiment was a specially

. 2 - - . 4
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46 cm sheet of 1 cm plexiglass perforated in several ,

Lighting was proViaed by a series of 15—watt'1ight bulbs

~compértments of the test environment. The animals were left

'20-hour ‘period the partition.was removed and ;he animals

designed box. The baox was made of wood and measured 61 x 46 °’. o4

« . N ’

x 31 cm. It was sepérated'into two equal’conpartmehts by a

46 x 31 cm wooden barrier. The top of the bpx was a 61 x ¢
e : '

places to provide adequate air circulation. Each compart~'

P - L4

ment .contained an externally mounted feeder and water

abd
1

bottle. The floor of the box was covered with wooden chips.

-
e

hung about 50 cm above the test.environment. The prev1ously
£s
descrlbed n01se mask was used throughOut the experiment. . '\

The VIR camera was mounted 1 m above the test environment.

S et e S 8 e 1 i
y

Procedure .

’ Lo f R {
The animals'Wefe transpérted to the laboratory in )
1‘- N o “ R * ’ - . r
separate containers. One was placed~into/each of the

N .

v

\
.
o a———

A\,
in the test environment for a period of 20 hours prior to

beiné_tested. While in the test environment the animals had

free access to‘food and watef, and were on the same light-
dark schedule as ih the anlmal colony. At the end of the
A

wefe‘fre‘ to interact. The VTR system gas turned on immed- ‘(;

iately after the partition was removed d video tapes were

- N
made of the social interactions between the ani&él% for the

i

2
T U o S TIPS S S N U oy~ ooy R

.

next 30 minutes. Following this 30-$%nute period the animals
Co | o ’ : S
were returned to the animal colony. . .

‘The video tapes. were scored using a tlme-sampllng

procedure in which the 1nteract10ns~of the an1mals~were
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scored once every 5 seconds. The behavioural categories ) . .
*used included the affiliative behaviours described in B SO

Experlment 1a as well as categorles for. both ag§r¢551ve

\'\ v 105. o {

« and pseudo- sexual behav1our. The categories were Aéflned

.
L SO

as follows: | ¢ N ' ' . .
1- Chase: Defined as in Expefiméng la. l
2- Spiffing:ﬁﬁny form of sniffing airected at the. "i
other animal. : ' - %
3- Passive Contact: Defirled as\in Experiment la.. “ g
s
4- Rough—and4£uﬁble Play: Defined as in ExperimentA :
l?'“ . . N
’ © 5= Social Grooming: The mutual gréoming of one animal
,,}! by -another. o o ) - :
’ 6- No- Interactlon. Included any observatlons in“wh 62//. S
, the aglmals were not 1nteract1ng ’
7~ Anogenital Snlfflng} Any form of sniffing directed N
at the anogenital region of the other a%imal: i ‘
, 8~ Fighting: Instances in which the 5£imals were
engaging in direct fighting. . ‘ : ) .
‘ Toew 9- Dominant/Submission Posture:fihsta;ces in which |
| one animal was stabilly posiﬁioned over the other ’
animal which was lying on its baék. \ .
10~ Agyressive Grooming: 1nétances in which oéc‘anima{ , -
< vigorously grooms another, while firmly gripiné the - =

‘8

fur of that animal, usually around the regioh of

the neck, with its forepaws.™ \j‘

‘I




¢ ) 10§b ’ {

DIPTSR

I

S o ' 11- Boxi g: Instankes in‘which thq two aninals

P . . were standing uprlght fa01ng one another and ¢

5

‘ making pawmii/movements towardﬁfeach ,Other.
3

12- Kicking: Wh one animal kicks at the other- " - . N

L _ : with its hlndpaw. ' J- .

. S 9§7j T
¢ o g 14- Mounting: Includes the‘full‘mounting pattern of

a . . RIS
- L . approaching the other animal, from the back,

— A TS e

- * putting its forepaws on the back of that-animal, e
executing -pelvic thrusts, and finally groominé
> . R . its own ¢genitals. AR :y

. ) .
N CF : Results and Discussion.,

categorles (categorles 8 through 13) were added togethér L

4 é

. ) o and treated as ‘a §1ngle categorz;~§zynting bep@viour‘was
" ) ' N R \

not scored frequently enough to mextt analyéi 7~ Otherwise

§

S

’ ]
-~ f For the purpose of analy51s, the aggresélve behaviour o &
j

H

the analysis of the data from this. experlment was conducted -~

oo in the sdme way as in Experiment 2. The results are presented

PO S

in Tables 23, 24, 25, and 26. - ‘ . ,

. ¥ ’ .
T The statistically significant findings were that (1)
+ ‘y - " .
males-engaged in more rough-and-tumble play behaviour D :

- . than did females, (2) sooially reared'males enéage&'in\ﬁpre
/,,V,A ?

play behav;our than did males reared in social 1solatlon, ‘

2 N ¢

(3) females engaged in more soplal grooming behaviour .

. . .- 2
Pt - :

:1 .o than .did males,,and (4) males engaged more often in
~ ’ . :

\\y'\*
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s
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. ) b | :
: T . ; Table 25 . - ‘
o . . » “,
RN . Occurrence of interactions as a per
. . - . * - "
. " ¢tent, of total observations ’
LS . A% . , , > .. 1 > “ Ay
< ) - " . * N ' ' ¢
Experiment 3a., ‘
s . , . v ' ¥
. . "~ Group No-interaction Interaction -
'S - ) .
4 - Males - - .
L

- 3 . -

Isolation .

N | a P
. Same-sex . 60.9 -
. %4 ‘
Heterosexual ' __§'5.3‘- )
' - Females . . .
. . ‘ ,
. Isolation 66.6
Same-sex ‘ , 62,7

Heterosexjal

39.1 . - "
4.8
33.4 \

i *7

it)e ) RIS T ab S

e

.

-




) \ R . R . -
. ' € ' - .

T\“ ’ . . ¢ « ?

o . . . o - ) N i

i . . . . - . . ’ 110.

. I T ) *. .

1 " - TabIe 26 : - ' ! -
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{ ﬂ‘ b ! ) . | . . 1' ' f '

o = . -0f the behavidural data - Experiment 3a
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, aggressive behaviour than females. Results which approached

“
A -1 <

5
- o ©o111. - |
-" ) . ) ."
;

i

significance were that (1) socially freared females engaged .

.

in more: 'social grdoming behaviour than did females reared '
s i

N

in heterosexual pairs,. (2) socially reared males engaged in

more play behaviour than did socially reared females, and
R . < N ) 3
(3) males engaged in more chase behaviour-than did females. - S

‘.
¢

Mbst e were the sex differences in affiliative .

\

behaviour/. 'In th preéentiexperiment itwas Pound that males -

-

engaged in more: cRase and ‘play behaviour, while females

engaged more often in social grOominngehaviou;. Thus, A 3 o

+

despite the changes in the features of the test situation o

these sex differences in affiliative behaviour are consjis- ‘

tently observed. ‘ '

. . ~

The most obvious différencg between the fesults of
this expe}iment and those of the previous experiments was

the occurrence of aggre551ve behaviours. Thls*flndlng would

o vy .
seem to 1ndlcate that the procedure was, to some extent, LI
. A .
succgssful in introducing the feature of territoriality .

IS

into the test situation, . Al ‘ o

vy e

In summary, then, the aggressive behaviours observed ‘ L
ln this experlment 1ndlcate that the SOClal 1nteractlons . }

o Ve

of rats are not always 'frlendly in nature. Rather. they
: . Y o
are influenced by certain-features of the environment, such e

is'territoriality. Despite the consistent presence of

'

aggression between the pairs, however, the social interact-

‘¥}?ons were more often scored as affiliative behavxour than as -

.

d‘hggfessive’behaviour: Thus, lt is naive to assume that rats .

+
4 . @




R

B
.

do not show intraspecies aggression given the appropriate
- {
B )\ » - * - . ? N
situational stimuli. Even in such situations, however, Eats
continue to engage in affiliative behaviour. - -

N
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than aggression or mating. Even within a test situation in Co
,ffequently scored as affiliative behaviours than as aggress-

specific behaviours is little understood, that affiliative

_behaviours canstitute an important, distinct, and perhézL ’

“tended to engagé in more chase behaviour than did females.

At one e g e e § R AR N i = o - mpprpe oy r u

o

roa ! . “
' ’ . 113.
General Discussion ’ '

"

The results of the experiments repdrted in this thesis

L N il
S

clearly demonstraté that rats affiliate for, reasons other

which aggressive behaviours between pairs were observed,

the spcial interactions between the animals were more

iver behaviours. It would seem, although nge‘function of 4o

the most basic class of social behaviours.:

S The most consistent flndlng throughout ‘the experlments

was that of the sex difference in aff111at1Ve behav1our. C0 ®
S

Except in tests which represented a second exposqre of the

animals to the test situation (i.e., Experiments la and 3a),

-

male animals spent more time 1n contact than dld female ' .

&
anlmals <M les, as,%ndlcated 1n'the tests for SOClal

-

fa01llt

ion, were-also mpre ginfluenced by the presence - . e
of agyinterdacting same-sex conspecific than were females..
\ N

- . N T 3 '
these findings, taken together, ind#cate that male rats o I

o L
i Q . s N ; = ~
are more .responsive to same-sex conspecifics than are female
- . oy \ . " \ 4
A . . , ‘ .
rats.~ b - : ¢ ) : .

.
- - -
. [N R

Also demonstrated was a sex difference in the kinds of

2a

a{fflia;ive behaviours in which male and female rats engaged
) N . . ,
most. Male animals consistently engaged in more rough-and-

. . . . y .
tumble play behaviour than did female animals. Males also .. o

>
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Conversely, females consistently engagéd in more social

~ . ,
grooming behaviour than did males. This pattern of.rebults

i

suggests that the social interactions between male animals

frequent than are those of-female animals,

|'v

are not -only moij

but are also\morée vigorous.

: ., The results of Experifient 3a indicate that these

qualitative sex differences observed in Experiment la -are
) . ' [ ° -
ndt umdique to novel situations, -but are also ‘observed in

N
-

)

situations in wh%ch territorial boundaries have been

o ' established. interejgingly, affilgetive behaviours, in this

!test situation, were observed~b6€gfge§ore and after. .

1

sequences of adgressive behaviours. This suggests that the

~ . . -

occurrence of affiliative behaviours, alt%ough influenced by .

£

features of the testienvironment, are not' 81tuat1qn?lly

-

dependent.,, L

oy . .o ' . !

. . Similar sex differences in affiliative behaviours’

have alSo been descrlbed in other species. QgJEs 11975)

reports that ‘among free-11v1ng baboons, males engage in

rougher forms-of interactions (including rough—and-tumble_

play behaviouxy and 1nteract more often than do females.

Slmllar flndlngs are reported by Hindé" and Spencer-Bootﬁ’

(1967? with rhesus monkeys. When female baboons did interact,

1

according to Owens, it was in'a manner different-from that

of the males. Female interactions were described as mauling

[T

4 Mauling consisted of what might be considered to be social

-

.\ - grooming behaviour. Thede findings;, in part, extend to the

Hehaviour of humeh children. Blurton-Jones (1967). has.

¥ »

Id

e N

-~
S e

T e Nt e i M S
+
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o pbsér&ed thét“rou&ﬁland4tumﬁﬂ§@;uﬁgis more prevalent
| betweep:boys'ﬁHén‘befween;girls.ﬁ;t‘wqyld”seém from‘£hese
obse?VaEions ﬁhaFi among mammaié;'éﬁé social intéracfions_

.
'

of males are more vigorous than are those of females.

b

Moredver, it may be that these differences are based on a

»

' greater social responéiVity of males than of females. '
ihe findings of Experiment 2 clearly inqicate.fhat

the affiliative behaviour of adult rats is influenced by

extended periods‘of social deprivation. Rats housed in

-«

isolation as adults spent more time in contact and’ showed

.

greater’sociaily'fzﬁﬂlitafed activity than did socially '

housed animals. Thfis, the isolation-~housing. of normally

rl

reared rats markedly increases their responsivity to.

. . . _ e —_—
. N . . . ' . [ . ‘
gém? sex conspeclflcs. » .

. The effectsrbf @soiatbpn-keﬁsing are also,'in pért,
. )

1

"sex dependent. In terms of tﬁéﬁquantitative measufés,\ .
b -

ié%latiﬁg;housing had a greater influence onlthe affiliat-
ive tendencies of the male animals than on those of the

female animals. This result further supgort§ the contention

1

¥ that males afe.Md responsive to same-sex cohspecifics
than are females, in that they are more influenced by

periods of social deprivation.’
, . a

The socials interactions of isolation~housed animals
were not only more frequent than those of socially housed

animals, ‘but were also more vigorous. Males hdgsed‘in

isolation engaged in more chase behaviour and more piay

behaviour than did sapially housed males. Whereas the most

.
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”

‘pronounced affects of -isolation housing on: females were on,

-

the frequency of social grooming behaviour. That is, males \'

.'as a result of isolation housing, do not simply engage more

. ' - often in all categories of-affiliative behaviours, but
@ .. .pather they engage more ‘often in those categories most
‘e .ﬂ" [ -~ i\ LD g{.,’ v — e ’/ .
. s ‘ L . s ; ¥ TR 2 n e
, ‘ specific to qe%es (i.e. chase\?nd play behav1:;#7.:mh%=;;‘q

A

. ‘ same is true of females: Isolation-induced affilative

' . ' tendencies enhance the frequency of social grooming ¢,

o ' behaviour between females. Isolation-housing appears, theﬁ,_

.
R

to increase the responsivity of the animals- to~ the social

e

stinulus and not to detérmine which affiliative behaviours

P @

i are influenced. In cases, for example, where a male animal
1 N N -~ . .

is housed in isolation for an\é}tended period of time and
. i o P -
v then introduced to another male animal, the influence of

isolatién—houédng\will be manifested in thé apbropriate
ad ‘male-patt rn of affiliativq‘behavio rs. Similarly, among
female animals, isolatibﬁ-hbusiné in eages the appropéiate
'female:pgttern‘of affiliative behaviouré.i o

. . This analysis implies that the occurrence of any

[
oo

affilaitive behaviour, and perhaps any social behaviour, .

is a fundtion of the interaction between the affiliative

< Lo,

" tendencies of an aniﬂéi,qtﬁe nature of the cq@mpanion, ana

features of the situation. Thus'far we have considered
Q?only the aspect of sex-type in discussing\the nature of the
K e e
* companion. It is, however, not unreasonable to assume that ’

N
s, B

the strength of the'affiliative tendencies of the com-

“panion animal are also of importanceu#The:e.is evidence
[ . 5

. . . > -y

4

v

et G B B 58, NI S A AL IR, et

i
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that the behaviour of rats in a test of social facilitation

is influenced to a greater extent by socially ‘deprived
companions than by companions that are not socially deptived

(Meaney, Note 1l.). Thus . the affiliative tendencies of the

. ' companion seem to be an important aspect of the nature of

the social stimulus. Certalnly this analysis, and the

- evidence indsupport,qf it, éuggést that the determinants

of affiliative behaviour are more complex than such simple
. . 1]

consdierations of whether or not the social stimulus was

'phx:'cally present (e.g., Zajonc, 1972).

.4

Although the quantitative measures taken in the two
tests were influenced by isolation housing in adult life,

they werd not affected, by, early rearing condition.  The.
g condition on ethE( tlme spent in contact or, on

ker (1971),‘it can be

Ack of an effect

-

on these measures'may be f?fid in the

<

e et
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.that a particular early environmental'manipulation‘wfll ‘ ;

ig@ndition. This reasoning suggests that a‘new approach be

.and those that are not.

g 118.

of some organisms, as a result of'biologicalufactors such

as genetical constitution, will be more dependent on the

quality of the early environment while that of others will

v . ! -

be less so. If this is indeed the case, one cannot assume
. o ' - 7

$ N
have the same effect on all subjects within a rearing : .~

taken to the question of the role of early social. experlence
in the development of afflllatlve behav1our.
One<approach would be to examine the percentage of - .

animals affected by manipulations at different periods of ) ‘ S

development. This coéuld alsoainvolve’examining'%he degree ;

» IS

to wblch animals are affected and the degree. go which v

certain behaviours are affected Also, of obv1ous 1nterest C ”/

are the factors whxch dlstlngulsh between: those anlmals
T &
that are vulnerable to early environmental manipulations

Differential socia: rearing did/influence the freque

of particular adult"affiliative behaviours in the ‘prese

”’

- \
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ive behaviour and the effects on female animals are shown

) A

'in the female-pattern of atfiliative b$haviour. At the wvery
least, these results suggest that when examining the effects ’
of éarly experience on the behavioural develoément 6f

male and female animals it is essentiél to consider\behév—
;ours that are apprépriate toﬁﬁbe sex. -

" A possible basis of the differences in the affiliétiye
behaviours observed iﬂ the,experimenés reported in this
thesis may be found in studies on the effects of physio--
:logical treatments in early develépment. Qlioff and Stfyért :
(;977’, for example, have shown that, while'male rat pups
enéa;ed in ﬁore rougﬁ-and—tumble play behaviour thap did
female pups, testosterone treatment in early perinatal life

{increased the t%me spent bj‘females engadging in play behav-

. iour to levels éompqrable to thase of normal males. Similar, :
effeets have been obﬁaiged from studies with rhesus monkeys.
Goy‘(1970) reports thét females exposed tb testosterone in

utero displayed essentially male patterns of affiliative

. . 3 .
behaviour, including male-like play behaviour and aggress-

ion. These results indicate that the degree to which rags
will engage in'pléy‘behaviour is largely determined by
ckposure-to testicular androgens in carly life.

a

Although speculative at this point, one might consider

»

T2 e

that: the compdnents.of affiliative'béhaviour, probably the

4 ) . )
most rudimentary forms of social ‘behaviour, are basically
: | . o ,
innate in origin. Sex differences in thése behaviours are

most-likely linked to differences in the early hormonal
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- opportunity to develop." B -

. ive tendencies. What social behaviour that does occur is,

" the social stimuli, the features of the situation, and the o

120.

N '

environment between mJAes and females.{What is influenced

by early social experience, is the sﬁreﬁgtﬁ of the general

tendency to affiliate with conspecifics. K )

¥

This analyéis is similar to an interpretation made by_

Goy (1944) about the affects of differential social rearing

)

on th¢ development of social behaviour in nophuman primates.
Goy notes that the behavioural deficiencies supposedly
caused by inadequate social experience are quite often : ~ C

remediated by social exposure to peers in later life. What

remains most profoundly disturbed, however, are the animals

\

‘emotional relationships' with other animals. Riessen (1971}, .
for example, found that inadegquate early social experience

appears to result in animals showing excessive fear of
. o i .
other animals and insa general timidity in social situations.

+

Indeed Harlow (1965) has stated that the "basic response
patterns (of heterosexual beha&iour) will be acquired as

long as ... affectional responses are given.an adequate
- . ; A -

¢ ) S b ]

The emotional relationship or affectional responses\

‘§éférred to in these-remarks are easily ikened to the /
e

-

affiliative tendencies considered in the bresent study.
Thus, it appecars that, among mammals, thét‘aspect most influ-
cnced by carly social expericnce is the development of SN

mormal affective responses tqrsocidl stimuli - or affiliat— o
W - - [N ) A

) . . b ]

then, a function of the interaction between the nature of '

, -

R
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| Appendix A ‘ |
. | ppendix -
o o ' Raw scores in-total observations for each of the’
: o pairs by sex for each behavioural categary in the
§ . i
/ . LT test of gregariousness .
& - Males Chase Sniffing ~Passive Cont Play Soc Groémiﬁq .
xA \ - ‘ i
i ‘ L. 12 33\\ 22 7 1 :
;. 24 25 32 11 . 0 o
- 15, 25, 27 40 1 IR
”‘5 o 13 14 36 9 'R i
§ ‘ 7 23 26 23 5 ‘
b ) ~ '
I3 .® N ‘
o . ~ - t
% "Females / '
; 4 26 46 13 14
g 0 14 14 2 - . .8
i 0 ."ﬂ\tgl 70 5 5 i
o . ' . g ’
) 17 33 4 8 7 ;
30 32 5 9 §
\ = !
¢ K ¢
, -
- )\ " }
:
z . i
R
. ©
,
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Raw scores in total observations for each of the

pairg by sex for ch behavioural category in tﬁé‘

¢ - N - - social facilitation test
( Males Chase sniffing Passive Cont. Play Soc. Grooming
N 25 21 22 2 6
A 22 26 4 26 2
B b “{‘ ’
‘ 34 28 g 23 2
11 18 13 114 0.
3 ' 17 39 14 21 1
. & i .
f . 15 .27 20 10 1
\: | 19 28 14 15 1
.33 26 14 13 0.
, 22 21 17 23 1
o ’ 27 28 13 10 0
\ 16 32 13 3 2"
Females
: ' €
, S A 25 21 22 6 :
10 28 -12 5" 10
X% ] ' .
. 6 25, 20 5 14
) N b ) |
7 30 -3 ~ 5. 4"
¢ :X. \‘*l v .
v 15 32 17 14 2 (/
‘ L9 30 S 13 ‘5 17
12 32 5 10 12
13 33 7 2 10
17 18 14 4 .6
0«\ ‘&’ ?
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. | Appendix B

Raw scores in' total oBservations for each of theé

pairs by sex and héusing condition for each behév—

. . , N .
ioural ‘category in the test of gregariousness ) -

a

~

Isolation Housed

. Males ‘ Chase Sniffing Pa;éive Cont.
| 13 18 .. \ 25
- 4 29 29
| B 14 24 18
9 20 26
\ -9, 18 B 28
, Il 13 29
Femhlcé
2 26 24
8 34 10
2 13 uﬁq
3 21 39
18, 20 18
3 18 C17
)
A

‘ Play

Soc. Grooming“

23 1 “
}5, ° 5
41 , 3¢ ’
21 1

14 2
18 1.

5 9

8 1

2 3

7 T
4 2

2 5

Fos
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Malés;

Chase

Socially Housed .

Sniffing’

Passive Cont,.

N
N

Females:*

12

23 -

11
.12

27

16

16
18-
24
22

’ 45~ -
29
20
26
31

15
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w
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-
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L

' Raw .scores in total observations for 'each of the

L3

pairs bf'sex éhd'housing cgndiﬁions'for each beh-

"aviofiral caﬁegdry in the social\faéiLitation test

Isolation Housed = ,

Males~n Chase - - Sniffing  Passive Cont.’

l

e TR

PRCIE N

o o

3

Plai_
16 6
14 . 14
16 9
18 15
31 11
6 . 12
39 .9
20 27
13 . . 12
16 13

100 . 2
15 ' g 0
14 S (7
24 . -7
10~ T
17 | 4.
13 -~ 2

19 4
23 3

Il X 1

Soc. Grooming

» .
-y, S e

T et

St
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. Socially Houséd- , > ‘
. . ] 4 ‘~ ’ ¢ . ' -
- . . ‘Males Chase Sniffing *+ Passive Cont. Play . Soc. Grooming

) ‘ 2 g 8. 3 1 ’
. . . \ e . ©
. _, 1. 100 o2 10 0 E
} I {\ . . 1
e , { 4 28 . 14 .3 0 Vo
; - : 3 14 _ 9= 0 6. g
;‘ ,2_ A '23‘ . . 17 X /1 '0‘ - - i
L 0 élo R T 2 o .
k3 \S v . . . . .
& . . '
: 7 .24 ST L3 .0 |
K v 2 13 9 0 t
i SO "2 20 T 18- ' 5 . a4 ’ .
s 4 . v ’ PR het | . : .
T - 2. .8 C33 B 5.0 7 .2
/ 5 - 15 o2 3 T

adi o T TSR
~—
oy

20 Lo 12

|
—

5 . 1.0 . 7 N

!
[
]
I
(9]
®
“fw -
O e Ve SHUSI I /ﬁ 3 g AR e e

© N W H N ‘O

. b 4 190 9 oo ‘ .
L LV VR 24 o -0 | )
L} T 6 26 " 23 o 3 :
| & 1 — 16 3 1 |
, 1 '13 15 T 1 :
| , 4-" 9 ' 23 2 3 3
R ¢ - ! -
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.. L - Appendix C o R i X
‘."}Ra\ws.cores in total observations for all individual =, l
- ‘_ h ’ ) ¢
- '* pairs by sex and rearing ‘con'dition for each behav-
ioural category in the test of gregariousness
Males > ~ . s . . s . ]
Isolation (;'hase sniffing Passive Cont. Play ) goc. Groom..
- s . Iy f . \ ] N . N ' ¢
.14 12 13 77 o o
. . v oy s . . . ) . /{E.
\ 6 21 . . 17 A T R )
A . ) L . y, :
. 18+ =~ 19 ' 28 : 15 1 g
) C - 0 8 . 110 6 o i
. “ ) . . ' : Y 3
, VY 16 17 . ‘18 , 4 0 . h
Same-sex . .
, ' 3 18 56 18. 4 0 .
\Q‘ . .. . :
C : 13 16 53 6 1 5
‘ R 12 32 14 2 %
‘\'j:\ e - - ‘ 4
S T2 10" 33 - 10 3 fg
8 L9 . 42 14 6 o
f Heterosexual | | ¥ 4 g :
&
- - 3
. . 2 X - 14 - 72 .16 0 L7
v » . a : I
0 0 0 0 . 0 ‘
- A h - ;
0 16 26 6 2 i
. . . i J .
6 54 RPN
. ‘ 9 . 200 T 14 o . .3
- ) . 3. Ky} - 8 2
. ) ) R . &J ) r‘: ;
— ) ) . f \' . ;
p - R R g
|
i
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Females

Isolation Chase Sniffing - Passive Cont. Play

1

e~ &

'—l.

> oY

6
10.

-

22

20

7

31 .

N

29

16
5
' 80

20

25

24

48

20

© 87

. 467

27

19

A

-0

A Ay

.l'

10

b -

= o

-

yor 2xmear o o s s
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Raw scores in total observations far all individual,-pairs

QE ) . by sex and r%afing conaition for each behavioural cateéory
_ in the social-facilitation test .
| - - . N ,
» et ‘ ‘ - * Male's
} N - Isolation Chase Sniffing Passive Cont Play Soc Groom
o a ‘ 0 0 1 0 0
b ‘. . 2" 13 © 26 1. 1
] - 6 9 17 ; 8. -0
; : 4 21’ 15;’” | 4 0
A 8 18 12 6 0
7 - | ‘ '
% - . 0 9 25 6 0
. P 4 16 23 0 0
% Same Sex .
A 10 - 10 7 6 0.
. .13 '8 28 10 0
o 7 18 23 1 2
i 3 17 -8 g/ 0 -
é 7 7 S,20 0 f T 10 0
i 1 6 12" 1 0
¢ ... 1o 13 18 13 0
Heterosexual . ;
T - 0- 0 0 0 0
] SN .
Q 10 29 13 0
11 8 27 13 0
14 2 : 5.
L 2?‘ o 5. 0 \
- 10 14 L2200 10 . 0, .
2 T12. 26 7 4
N 3 5\ 19 .9 0




h'

" 140,
) 'Females <
, Isolatién  Chase  Sniffing Passive Cont Play Soc Groom
}

\ .° 4 .13 -3 CL2 0 '
.o -3 18> - 10 0 . 41
PR | 3 1w 15

1
30 12 8 . 1 .0 1
| .

17

i
e
Ut
~J
W
e

g - o . 7 39 0 ' 1.
oL .0 o 0. . 0 i
' - Same Sex i . . . : -

i ) 9 - 15 \ 16 5 .
! . R - ﬂ L
% _ v 3 11 .4 38 ' 2

, l), . . . s
1 -1 9 26 . 4 q, ,

!. e . - . o ' ( :

E o . . - 8 2 8 ‘L 2

c ‘1 7 . 21 ;

2
. o 0 . 5 -8 -1
3

0 14 - 39 :

1 A 13 g

NOREN H R W N O N
i

2

Heterosexual . i " 3
' 12 17 , 13 4 ; -g
6, 17 L 1la. - - 3 ¥

SO 10 C 15 1

1

o

3]

W

~J

*

[=3)

o ‘Q
M ety # I Y 4, g

\j ’ 0 O ) Oc &Q . 0 . 0 LY

\ 8 25 “ 12 1 2 o ‘
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