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+ SCCIAL ORGANISATION IN THE LABORATORY

N

4.1 INTRCDUCTIGN

Imorder to analyse the social hierarchy of a group of

primates living together as a unit, it is usual to study
"""**Wfiﬁf@TiéEfT6ﬁ§‘Eéfwééﬁ‘iﬁﬁiviﬁuaig‘cf‘that‘grﬁﬁﬁrgggg————————————————f

However, in the case of the bushbaby, it was found to

be more realistic to study the social interactions which

0ccurred between strangers, in a variety of laboratory

situations.

In the undisturbed situation of the laboratory, members

of each family group live in a confined space so that

they are never, in effect, separated from one another.

Under these stable conditions clear cut social inter=-

actions between companions are infrequent. The relative

dominance of the male, female and offspring is fixed.

Lach animal appears to knouw its rank position and behaves
-1

@ppropriately, so that the group functions as an amia

1
S

unit,

Any change which occcurs in the structure of such a group,

b\/ th [ T | rangers or by replaClr)g a

he i . P R . T -
e At ouuCLiLon ur a

(7]
ct

known individual after a short period of absence, OT

] d
BVen movement imta & nvironment, causes 2 marke
m gfignt 1nts a Y=

-

o
cw

(0]

change of behaviour in order to re-establish the social

Strllr‘tllr

o

P YR T_Y
o gludpe

o -~ 4
S |9

a,, b NnTOUDND StI‘UCture
Lvite e r

M N . Py
“Uservations in the field show that
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is more pronounced during the day-time sleeping period

than it is at night when each member spends most of its

time alone. At night the group rarely functions as a
~_unit and therefore, the laboratory situation is uprea- ...
listic, In the wild, each animal may come into contact
with others, which may be either familiar or strange to
it and of any age or sex. The resulting behaviour varies
considerably and in order to intgrpret such social inter-

actions it is necessary to enact possible meetings 1n

the laboratory.

~+ af tho field
|9 1 Cii< +—=

DUring four months before the commencemen

study and at intervals thereafter, strange bushbébies

i der
were introcuced to one another in the laboratory, un

controlled conditions. The behaviour of individuals was

t
categorised in relation to age and sex. 1t was hoped tha

i 4 ~+a i h intro-
an analysis of objective data collected during eac

. : is8 -
duction would help in understanding the social organis

tion of this species.

4.2 METHODS AND MATERIALS

42,1 Facilities

A detas . . & 1o maintenance and hous1ing
Uetailed description or UNE
e & Bekker

of the laboratory bushbabies is given by Doy

(‘Infn\
t1967),

. e of
Essentially the laboratory consists ©

: c large cages
Vation room on each side of which are tw 9
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approximately 5 ft. by 6 ft. by 7 ft. eachae These

orm

ot

o
f he home

c .
ontain branches and nest boxes and

environment for groups of up to 6 animals.

A reversed dayenight cycle enables observations to

be made durj_ng the i.l"ay ima under SOft red llght'
White lights are turned on automatically at night.

NI N .
All observations are ma ne wdy M1irrors
separating the fosg cages from the observation room

remain i

Microphones are installed OVer each ©29° which are
connected to a loud speaker in the observation room
nals can be recorded

so that all sounds made by the
havioural records are made on an

on a tape recorder. Be
.gcorder (figure 10).

ESterline-Angus 20-Channel 8VEWN

o
[V

4.2.2 Sub jects
e divided into
For convenience the test animals may b ‘
: 3 diff erences: as

five age groups, based on behavioura
p rept esents 2

summarised in table 6. Each age g?ou
;shbabies were

N
(5 T -

Twenty'five

c . .
lass for dyadic analysiSe
‘ . hese

jn some cases t

used in the experiment, but
of their deve~

sta g%

fferent
’ ), the effective

animals were tested at di
lopment, (Juvenile,,Sun-Adult, Adul®
‘ therollowﬂm

sample is in fact fourty three, in

Proportions: -
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approximately 5 ft. by 6 ft. by 7 ft., each. These

con i f
tain branches and nest boxes and form the home

enviranment for groups of up to 6 animals.

A hi '
reversed dayenight cycle enables observations to

be d i i
made during the daytime under saft red light.

W2 TANVEVSNTT

separating the foeg cages from the observation room,

which remains in darkness.

Microphones are installed gver each cage which are
Connected to a loud spea aker in the observation room,

ade by the animals can be recorded

E N S

so that all sounds ma

on a tape recorder. gehavioural records are made on an

EﬁtﬁT&iﬂiﬁ#ﬁﬁ?iﬁQG'EﬂanﬂﬁlBVentsrecorder(Figurelo)O

based ON behavioural
Each age group represents 3
bushbabies were

.
iveg ouUSHRdls

five age groups,

summarised in table 6.
class for dyadic analysis. Twenty-

but since in some cases these

used in the experiment,
sted at dlrrereﬁ%—stanpe of their dsve-

the effective

animals were te
5ub.Adu1t. Adult),

lopment, (Juvenile, .
in the following

b
thraey

sample is in fact fourty

propartions -
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[
o

O .

o
o

Each animal is named alphabetically and belongs to a

stable family group in @ particular home cage.

4.,2.3 Procedure

A dyadic analysis was made from a series of 130 pair
introductions, each one lasting for 40 minutes. Each
pair of strangers were placed together in three separate

environmental situations in order to assess the effect

of the environment on subsegquent behaviour. These were:

(a) the home cage of one; (b) the home cage’of the

other, and (c) a neutral cage. The exact age, weight
was re-

and previous associations of each test animal

a breakdown of the

I-A-n wit
[

corded on a table, togsther wi
and a list of the calls made.

Esterline-Angus record

Twa L

o ~ 2 -~ i " eaCh bUSh-
Twenty four unit ta were obtained for

s of da

baby during every session.

Two series of introductions of a different nature were

o 1
< .a.ul ARG RE LN R

performed. In one case, two strangers we

to one another by removing the cover of

: b amess MM
between their home environments, having p

removed the other animals. Subsequently
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of each clasg were placed separately with an established

family group, in order to test the disrupting effect of

a stranger on a stable group.

4.3 RESULTS

The number of interactional possibilities for the effec-
tive sample of 43 individuals is given by the formula

N(N=1 ‘ . . :
l . . ]
903 different introductions. If each one is to be obser-
44""‘“‘ﬂﬁﬁfﬁfrtﬁTEE‘ﬁiffETeﬁ%‘€ﬁvifeﬂmeﬂ$81—ih€—ﬂumDEI—bEQQMB§444444444447
completely unmanagable. For this reason, although indi;
vidual differences have been noted, the dyadic analysis

is only made between the five age classes described. The

results of the class interactions are used tao characterise

~al hehaviour of strange individuals.

the norma 1 <A 5~
11U o e Varo =

ne normal interac

from the behaviour shown

~ ™
(- F S W ;< LI

roduction. If @ bushbaby is placed in a

ceds to explore by smelling all

accessible parts of the cage. Adult males, in addition to

WE T -

tions and sharp edges, frequently biting the wood after

_ cach chest rub. Females occasionally rub the side

Exploration will

of the

mouth against objects within the cage.

not occur if the individual is frightened by the presence

of a stranger.
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The position of dominance usually becomes obvious within
_ the first few minutes of each session. In an agonistic
situation the dominant animal may be defined as that
which chases or attacks the other. Aggression is invar-
iably unidirectional during a 40 minute period. Where
antagonism is lacking, the position of dominance is

determined by which animal retreats most frequently.

A subordinate animal in this situation may approach the

other many times, but it generally leaves first. Sub-

missiveness is clearly indicated by the bushbaby retreating

to the floor, where it stays inactive for part or all

of the obssrvation period.

A variety of calls, which are described in detail by

Andersson (1969), may be made during a pair introduction.

Movement into a new environment may induce 'yaps' and

'whistles' from any bushbaby. Saft 1 hgots? are given by

dominant adult males when showing friendly interest to=-
wards conspecifics. Otherwise, calls are generally made

only by the subordinate animal in response to a stranger.

The behaviour shown by each bushbaby when introduced to

—— @ stranger is a reflection af its dominance/submission
status. When an animal is completely dominant o
ute period actively explo-

ver a

stranger it spends the 40 min
ring the cage or chasing and sometimes attacking the

stranger., It feeds and groams relatively frequently.
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A completely submissive animal, on the other hand, spends

~ the entire session on the floor, inactive, unless it is

chased, while it neither feeds nor grooms, There is a

complete variation in behaviour between these two extremes.

A diagramatic summary of six paired-class introduction

is given in figure 11. Fourteen patterns of behaviour

< 4
U

(approach, groom, play etc. )} are grouped according

type under the headings: A. Agonistic behaviour, B.
""‘““ﬁﬁﬁfﬁﬁf‘ﬁ@ﬁéVEEUT74CT‘EYﬁiﬁrHtUTV‘thaviﬁuf—aﬁd—DT———————;4444444444447

Comfort behaviour. The proportion of the different types

of behaviour shown by the dominant animal is indicated

in relation to that shown by the subordinate. The dura-

tion of certain events (sitting submissively on the floor,

,,,,, 4 ag a nercentage af
d as a

ne
e

the number of introductions per

situations,

Since the amount of activity shouwn by the animals is

dependant upon their relative status, it is possible to
inance/submission rating for

calculate an objective dom
g T
i

each individual in a particular situatlo he sC
ehaviour on the Esterline=-

nreg
Ve O

obtained for certain types of D
those behaviour

FIUO O oSy =2%<

Angus record are added together. Only
orded have been

patterns which can be accurately TreC

Chosen: -
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l. The number

time spent

95.
of times chasing a stranger and the total

chasing.

2. The number

3. The number

of times attacking the other,

of times that the animal feeds.,

4, The total time spent self-grooming.

5. The total time active (off the floor).

An assertive animal has a rating of at least 40 which

is the time spent active (5). Additional scores (1 to 4)

may increase this rating to over 100. In contrast, a

completely subordinate bushbaby may have a rating of 0.

Small variations have been ignored since certaim acti-

vities such as

fesding or attack, inevitably vary from

One session to

rating reflect a real difference in the animal's

the next. However, proard divisions in

oy oY

E N | |59
3 oena-

viour. The difference between the two ratings in each

pair introduction indicates the amount of

between the individuals.

the two are compatible and often frie

— The dominance/submission status

be dependant on and fluctuate in

factors. The relative size, 296

each individual and their degree

the environment,

~ -t 3
antagonism

Where the difference is small

2 1 .y

-4
NMULY e

of each bushbaby may

terms of a variety of

sex and character of

of familiarity with

may all be important determinants.
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he ratings obtained in each of the 130 introduction

[

-
LU

behavi [N B S R, of aarh

ehaviocur varies with the particular conGitlons

introduction and alsoc to establish how the individual

recognises and behaves towards the stranger.

©

A /s 1 An - an - . N :
4.4,1 fale - Male interactions

Uhen two adult males are brought together by the removal

rtition betwee j Y

are both highly aggressive. Vicious fighting occurs,

uith the result that each animal inflicts severe damage

upon the other. Fur is torn from the head'and shoulders

and cuts may be sustained around the eyes, sometimes

Causing damage to the corneal epithelium. Such combatants

n a few minutes

vere rarely left together for more tha
bly separated. The overt

afL
<

ter which they had to be

fighting between adult males, unlike all other agonistic

by any vocalisations.

= = — ~ Ql'l
(=18

*Ncounters, is not accompani

4]

Uhen rivalmales are left together for longer periods, the

initial bout of intense silent fighting is followed by
b=

One of the bushbabies starting the full range of su

y attempt to

while making ever

Missive vocalisations,
after both animals

flee from attack. This only OCCULS
cal damage.

have suffered extensive physi



*antilissse 30 burgeutwoqg **** + oy
*uwhkaazen, °*°t op=-0z
‘uwpTWTY, c*t°? 02~01
8nTSSTUWQNS AT@3aTdwo] **** Qr=0 taTeag Butjey
antsstugng **** (g) jueutwoqg **** (Q)
*antssaibbe ATybty syewrue yizoq io|sug
*U0T3ONPOIJUT | JO JuBwWUOITAUS uo Butpuadap ATgqeasptsuco sataen 3InNsay *
\ afewa j IO
(a-s) L9-o1 (s) ev-z (s) ey=11 (s) os-L sTey 8TTUSAAL *4
(g) oz=-1v (a-s) pe-o0 (a-s) ve-g (s) sv=¢ atews 4 3TNPY °¢
(a) 99-¢gv (a-s) €o1-1 (a-s) 89-1 (s) zv=¢ 8sTew 3TNPy-ans °Z
(a) ou-ov (Q) sot-zv (Q) 18=v¥ atew 3ITNPY °*T
mﬁmemm T .
10 8Tey aTrusnnc eTewsy FTNPyY 8Tew 3TNpy=-qns  sTey ITNPY
H3INVHLS 433C8ns
*SUOT3ONPOIJUT QET uT| 308lgns ay3 oy sburjex uorsstTwqns /aoueutwop 4o abuey

STsATedy atpelhqg °/

aTgey




98.

Uhen an adult male is taken from its own home cage and

placed in a completely new environment, which is the
home cage of another maley, the resulting behaviour is
quite different. The newcomver tries to maintain a
distance from the resident male which soon attacks,
causing the stranger to begin submissive calls and

appropriate behaviour. Little serious fighting occurs

during each 40 minute period and no appreciable damage

is done.

Adult males are not aggressive towards sub-adult males.
These interactions are always amicable. However, the
older adult males are found to be more friendly towards

sub-adults, than the younger ones. When sub=-adult males

ether they shouw considerable antagonism

towards one another, with fighting. The age of the males

an important factor in determining

concerned seems to be

behaviour., The greatest antagonism occurs where the age

difference betwean individuals is the least. The older

v W W W ww wwry ==

' .

animal is usually dominant, irrespective of its relative

8ize or environmental factors.

4.4,2 @E!2=E§Eg;g Igtaractions

All adult males and many sub-adult males are dominant

L. e
v

intersst in

over adult females and show considerable

them. The remeinder of the sub-.adult males are submissive
. P o L o e amas “nnv\mgnn"‘&
towards the females. The sub=-adult categOry IepiEstiits
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a transition stage between juvenile and adult and this

thange is reflected by the difference in behaviour ob-

served, In cases where the female dominates over the

male, it is highly aggressive, whereas when the male is
wugh sometimes

rough, with the female.

During each introduction where the male is dominant, he

quickly approaches the female and smells her, after which

he chases her while making a soft 'hoot'. The female

usually flees onto the floor and begins a variety of low

intensity submissive calls. Older males, which are less
rough than the younger ones, induce less submissiveness
in the female. In these cases the male jumps towards the

female but pauses a short way from her. The female jumps

away and the process is repeated until the male is able

to groom and scent-mark over her without inducing fear.

The younger males chase more rapidly and attempt to

-

4 ~ 0 o] A ~
stand over and hold the Females Dy Torce L1hholuct te

groom and scent-mark over them.

Adult females are friendly towards juvenile males but

aggressive to males as they begin to mature. These inter=-

o those described for adult female

4,4.3 Female-Female Interactions

All pair jintroductions between adult females result in



one of the two being aggressive and the other completely

submissive. The position of dominance is independant of

environmental factors or the relative size of the animals
concerned; it seems to be determined entirely by the
‘character! of the individuals. Certain females are nearly
always dominant while others are invariably submissive.
Changes in 'cHaracter' are observed at different times of

the year, which are possibly related to hormonal factors.

Pregnant females, or those with small infants, are often

unusually aggressive.

£ dominence between strange adult females

The mmad
P Ne puuLt107 [}

is soon recognised. One animal chases and attacks the

te onto the floor while making a variety

of calls, including high intensity 'chatters' and 'screams'.

— The submissive female remai t of
jns on the floor for most of

the observation period. The aggressor attacks by diving

~ onto the other female '
from above and then retur

ning to

a vantage point in order to repeat the attack.

Aggression between females i8 not universal, although

it always occurs in @ 40 minute introductory session.

Some adult females are known to jive together peacefully

in the same nest.

A

and even to produce infants

4.4,4 Interaction niles

Juveniles immedietely recognise the presence of a stranger

-

i;g

Q

and behave appropriately. Their status varies depen
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on their knowledge of the environment. Certain indivi-

duals are submissive in an unfamiliar cage but dominant

over the same stranger when in the home cage.

Adult or sub-adult males or females are tolerant'of
Juveniles. They frequently shou friendly interest
accompanied by mutual smelling and grooming with occa-

sional bouts of play. Juveniles may approach the adults

many times out of curiosity but they are sometimes highly

x

LT e -
floor making

nervous, and spend the entire session on the

alarm calls. The nervous behaviour is completely unpre-

(= |5

dictable and seems to be related to the ch

)

racter of the
developing juvenile.

Uhen two juveniles are placed together they avoid contact,

i i i interest in one another. There is

little mutual smelling and no mutual groominge.

4.4.,5 Pair introductions in a Dual Environment

Uhen two bushbabies from ad jacent cages are each allowse

access to the home cage of the other, the resulting

behaviour conforms to the characteristic interac

the particular age-classes to which they belong. Whereas

ar Liliulal -

the overall pattern is the same, gach animal spenas

ma jority of time in the opposite cage. The attraction

— s ooeent is extremely strong.
t

0 explore an unknown environmen

Individuals have a higher dominance/submission rating



|
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when in the home cage than when in the new cage.

t+.4.6 Introduction of a Stranger into a Group

When a stranger is introduced into a stable family group,
or when an individual is replaced with its own group
after a short period of absence, there follows a period
of alfactory "checking" of the stranger and also between

members of the group. Interactions between individuals

do not differ from normal, except that a dominant stranger

causes considerable confusion within the group.

A certain generalisation of response is evident since
members of the group may suddenly become wary or fright-~

ened of one another, Fighting may occur between previous

Companions, apparently by mistake.
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Examination of tho aoriea of interactions yields a pattern,

————————maktﬁg—tt—pessib}.;ta—gnneralisegmhen discussing the be-

haviour shown botueon individuals of each class. There are,

hOWever. a number of variebles which can alter the basiu

¥

pattern, so that the resulting behaviour is not entirely

predictable.
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The pattern of each fnteraction is cont troll

o

haviour of the dominant animal, depending on whether it

is friendly, aggressive O

y determined by
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position of dominance is in turn, usuall

the relative age and sex of the animals concernsd, which

therefore, exert the most influence on the interactional

behaviour. Ithia also effected guantitatively and to a

revious associations
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b, debmm
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lesser extent qualitatively, Dy tn®
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of each animal, their knowledge of the environment and

ter. The position of do-

individual differences in ch harac

minance between bushbabies of 2 roughly equal age/sex

status, may be eolely determined by these variables.

The re l-*ixé importence of gach variable is not easy

to assess. They combine to modify the status of an

~ animal, (@s judged by ite dominance/s

ervous bushbaby, placed

in such a way that & normally n
in a atnangagenuironment after having suffered 2a beatlng

completely submissive,

from a conspecific, will be even
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to the friendly advances of members of its own family

may become reversed after several hours, as the newcomer
becomes more settled and familiar with the environment.
A combination of visusl, auditory and olfactory clues

may be used by a bushbaby in order to recognise the status

of a stranger.

There is no readily apparent, visible physical diffgrence

between malies and females. Males ars usu

individual females may be larger than the majority of

males,

Uhen an adult male is introduced into an adjacent cage

containing another adult male, the two will unerringly

go straight to one another ai

occurs irrespective of the size of other animals present.

——1 N N - a2 . o~t1y daminant over larger oNes,
Hall animale are rreyusiiviy © =eee = b

w
o

s0 that relative size sppears to be of little importance

3s a determinant of behaviou

The activity of each bushbaby during an introduction

may provide a variety of visual clues to the stranger

uhose behaviour may alter accordingly.

D1 sign of dominance, sub=-

[ X Q. mmeda @ A
- 806 =v <

e A % W o moam
sienty culis agire w

mission or fear. The 'bark' oOT tmale' call may be given



