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adult female
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ttio lawb "bwo decad,ea Interest In 
rSSearch in Sx-imates, especially in the field, has increased f
rapidly. The Jiiajoi>ity of primates are social animals estab- (’
lishing ci^pley social organisations. An understanding of 
the: 0/ teTiUnication systems used by the various primate species 
isvbaj^ to an understanding of the social struoture of a 
psimate group since the maintenance of the social structure 
is dependent on the communicatory system. A study of commu­
nication is therefore essential in detailed studies of beha-

An increasing number of workers have thus recently 
turned their attention to the analysis of primate displays, 
especially those concerned with facial expression, body post­
ures and calls. Hihde aiid Rowell have described. Ijĥ  eetll&i 
postures and facial expressions which play a communicatory 
role in the rhesus monkey (Macaca mulatta.) (Rowell and Hinde 
1962, Hinde and Sowell 1962, Rowell 1962«) Van Hooff (1962,
1967) and Bolwig (1959, 1964) have given extensive Recounts 
of the major categories of displays in which the facial

y.

r
■'■yr

./i
structuces take part, and Andrew (1962% 1963a, 1963b, 1963c, |
1964-) deals with calls and associated facial expressions and 
displays of representatives of most groups of the primates 
With emphasis on their derivation and evolution t^ihig the : 
concept of 'stimulus contrast’ and protective responses as ^  
the basis of his ar̂ umentiV Struhsaker (196?) has gî en; a;to- 
tailed ,account of thirty-six physically and/or audibly dis- 
tinet; Sounds which were recognisable among vervet monkeys 
(Gercopithecus aethiops.)

 ---.-T— TT------



A prominent worker in the New World Erimate group, - v 
ffloytiitisua- (1964-, 1966, 1967), has made a "preliminary attempt . 
to survey and summarize features of the social signal systems 
of platyrrhine monkeys" , while Epple (1968) has done work on 
comparative studios on vocalizations in marmoset monkeys. 
Ploog et al. have published a series of papers (1963a,
1963b, 1963c» 1967) on the social behaviour of the squirrel 
monkey (8aimirisciureus»)

Many field studies such as Schaller (1969) bh the 
gorilla (Gorilla gorilla heringel), Reynolds and Reynolds 
(1965) and Goodall (1965, 1968) on the chimpanzee (Ran 
troglodytes). Hall and he Tore (1965);on the baboon (Papio 
ursinus and Papio anubis) and Jay (1965, 1967) bn the langur 
(Presbytia entellus) to mention a few from a rapidly increas­
ing list, contain data on the social signals used by these 
primates as communicatory systems, indicating the importance 
of knowledge of such systems in field studies.

Hockett (I960), Marler (1965) and Altmann (1967) have 
published papers dealing with primate communicatory systems 
from a general theoretical as well as from a practical view 
point, discussing the nature and structure of social communi­
cation in primates and indicating ideal methods of approac% 
ing the subject so that valid comparisons between the reper­
toires of species may eventually be made. These authors have 
pointed out that although descriptive material of signalling 
behaviour is increasing, meaningful comparisons between spe­
cies cannot as yet be made, as little work has been done con­
cerning the message content involved, which requires detailed 
knowledge of the responses evoked by the signals.



V-' Other workers such aa Zinkin (196)), Bastisn (1965)v 
Sshosk (1965i 1967), Lancaster (1968) and Hockett (i960), are 
interestea in non-human primate auditory coBununicatlon systems 
primarily because of the light they may shed on the emergence 
of human language. ■ ;

There are at present comparatively few detailed pUbi** - 
ished accounts of prosimian behaviour. This is undoubtedly 
due to the difficulties encountered ih; observing small groups 
of arboreal animals of which all the Asian and AfriGdh, and 
many of the Madagascan species, are completely nocturnal*̂  ̂ %  
to the paucity of primate fossils, (Brace and Montague 1965), 
knowledge of prosimian behaviour is important as the living ; >
' prosimians can be expected to provide the main source of clues 
to the behaviour of the prosimian ancestral group from which 
the Old and New World monkeys and the apes have evolved, A 
knowledge of the living prosimians thus contributes towardsan 
understanding of the phylogenetic development of behaviour in 
the primate Group as a whole,

The unique opportunities afforded to the prosimian 
worker by the Malagasy lemurs have attracted several pesear~ 
chefs to this field and the number of published accounts W;: 
lemurold behaviour is increasing, Petter (1959? 1962a, 1962b, 
1965), Bishop (1962, 1964) and Jolly (1966a, 1966bp 196?) Utav 
prominent workers in this f ield, Knowledge of lorisoid beha-*. 
viour, however, is still comparatively scarce and the present 
study of communication in the lorisoid prosimian, Galago 
senegalensis moholi. is intended to contribute towards fill- ' 
ing UMs gap. ^

Previcus work on Galago genegalenalo includefl that of 
>̂ ihbwtheri:(1959, 19^0 ), Andrew (1963a, 1963c, 1964), Doyle et ,



al.(1967), Hall-GragRs (1965)f Bauer and Sauer (1963), the 
latter being the only aecouiit of field work on this species v 
and. Sauer (1967). None of th.eee authors deal with communi­
cation, (particularly auditory) in detailv although lowther 
and Andrew both discuss a repertoire of 8 - 1 0  calls and 
M  an extensive account of many of the dis­
plays of this species.

Ihe #  "commtmlcation" as Altmann (1967) has noted 
has been defined in several different ways. Orawford (1939} 
states, "the term communication lacks precise definition in 
its application to animal behaviour, for it may be stretched 
to include almost any sort of anticipatory movement which may 
signalise an activity to another individual, or it may be 
limited strictly to vocalizations or gestures which clearly 
direct or predicate,H Moynihan (1967) for example, states 
that, "any behaviour pattern which often conveys information 
from one individual to another may be considered a social 
signal, even if it has many other functions as well." Most 
workers on primates have taken social communication as the 
process by which the behaviour of: one individual affects the 
behaviour of others, It is in this sense that the ;term; has 
been used in the present study.

EddLmateSj, in general, use a wide variety of olfactory, 
tactile, auditory and visual cues in their social communica­
tion and as Marler (1965) has pointed out "perhaps the most)-; 
striking generalisation that can be advanced from a survey 
of the c of tunicati on signals of monkeys and apes is the over­
whelming importance of composite signals." That vocal sig­
nals, especially among ground dwelling primates, may play 
Only a secondary role t o visual signals has
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been suggested by the work of Jay (1962), Cole (1965), 
itani (1965), Eall a #  Do ? ore (196$) and Altmenn (1$67),
In fact in the patas monkey (Erythrocebus patas) the 
"genefal vocal pattern is one of adaptive silence in which 
muted calls have an occasionai function" (llall 1965) *
Galago senegalensls, however, anditory signals may be .expeo*" ( 
ted to be of primary importance due to the restriction Of 
visual Signals imposed by their arboreal and nocturnal hsAsit* 
This has been found to be the case in. Aotus trivirgatus, the ; 
only nocturnal species of monkey (Moynihan 1964)» The main 
emphasis of this study has therefore been centred on auditory 
communication although observations on the olfactory, tactile 
and visual communicatory signals have also been included in 
order to be able to attempt to place the relative importance 
of auditory as against those other communication channels in 
the correct perspective. The behaviour patterns found will 
therefore be described and discussed under the major headings 
of olfactorytactile, visual and auditory signals„



M d n g r m
$he; study was carried out on a colony of bush- 

babies which haf, been established under sernd.-natural 
conditions by the Department of Psychology at the Uni­
versity of the Wit watersrand,

Basically the laboratory consists of three rooms. 
The animals are housed in four cages situated in rooms 
flanking the central observation room which has one-way 
screen panels set in its walls affording the observer a 
clear view of the animals in the cages. (See Pig, 1)

Although the laboratory was moved during the ; 
period of study to temporary quarters, and finally to a 
new permanent situation, the essential plan of observa­
tion room with one-way screens overlookingthe cages 
remained unchanged. The following details of the cages 
are those obtaining in the present laboratory but as 
measurements and details of the cages in the three lab? 
oratories did not differ greatly, it is felt that a full 
description of all three laboratory conditions is supers 
fluous and only major differences will be noted.

Housing Facilities (See Plate I)
The four cages are numbered one to four in 

clockwise rotation starting from the first cage situa^ 
ted on the left as the obsiervatioh ^oom is entered*
All the cages are the same size viz. 72" wide x 
long X 96" high at the far side sloping to a height of 
66,v on the side in common with the observation ropm.
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^smelyte are supported; a frame of aluminiw and the 
sloping roof is of -j-", 14 gauge galvanised screening. 
Observation windows of one-way glass 66,r long x 28" klgb 
are set into the walls separating the cages from the c 
observation room at a height of 32" from the ground.

Each cage contains a nest box set against the ob­
servation windows on a food shelf of pressed board sur­
faced with Panelyte and measuring 48" in length and 12" 
in width. Bach nest box consists of two portions

(a) A removable perspex box 10" long x 9" wide x 9'- 
high which slides on aluminium runners on the 
iedge into position under;_

(b) A fixed light; housing made of painted pressed 
board, with a Banelyte top and containing one 
15W bulb which is manually operated from the 
observation room. The bottom of the light 
housing which is situated immediately on top 
of the perspex box (a) is made of perspex 
covered with a red 'einebex1 filter, The light 
which illuminates the interior of the nest 
boxes is therefore red.

Branches and-a rope have been placed at random 
round the interior of the cages and a layer of wood 
shavings covers the floor.

The cages are illuminated from above by 1 x 30W
white fluorescent tubes yielding an average brightness 
of 7 ioot candles to simulate day-time conditions. 
Night-time illumination is provided by 1 x 50W red 
fluorescent tubes giving an average foot candle reading



of 2* The artificial daylight conditions prevail from 
2300 h tmtil 1200 h during which period the animals 
sleep. (This period will be referred to as the light- 
inactive period throughout the paper.) The red light 
simulating night-light conditions prevails during the 
rewining 11 h (1200 to 2300 h.) The bushbaby, lack­
ing cones in its retina (Dodt 1967), is relatively 
Insensitive to this light and is active during these ,, 
hours. (This period will be referred to as the dark- f 
active period throughout the paper.) These lights are 
automatically controlled by pre-set timer switches* 

Suspended above the galvanised roof screening 
of each cage is a loudspeaker which acts as a micro­
phone . These are connected to a control board in the 
observation room. Any one of the four cage microphones 
may ba connected to an amplifier and calls may be mpn- 
itored either by earphones or a loudspeaker.

Extract fans keep the eage-rooms well ventila­
ted and both floor and air ventilation heating are 
available in winter*

In addition to these four cages, cages 2 and 3 
have small cages adjoining them, (See fig, 1) These 
are used to isolate injured animals or to house ani­
mals which may be temporarily excluded from an obsefv- 
ation programme. The cage doors are all on slides and 
those between cages 2 and 2a, and 3 and 3a may be left 
open if a larger living area is required, although 
there are no viewing facilities from the observation 
room, for cages 2a and 3a.
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During the time period that this study was 
undertaken, the disposition o£ animals in the Pages 
has varied but has consisted in general of one adult 
male with one or two females and a varying number of 
infants and Juveniles. The total number of animals 
per cage at any time has not exceeded six.

Although the laboratory described has proved to 
be an excellent solution to the observational diffi­
culties imposed by the nocturnal habit of the bush- 
baby, several problems were encountered in studying 
the auditory signals. One of the main difficulties 
was to pinpoint the caller. Many of the calls are 
given with the mouth closed or only slightly open and 
are infrequently accompanied by characteristic body 
postures or facial expressions which might issist in 
indicating which animal is calling. When two animals 
are close together, for example, during fighting,, 
mating, grooming or eating it is very difficult to 
ascertain which animal is Calling, $he positipning 
of microphones above each cage was of great assistance 
in establishing which cage housed the caller but the 
problem of pinpointing the caller in that particular
cage remained.

In an effort to overcome these difficulties a 
box JO" wide x 48" long x 20" high, having the back 
and sides of masonite and the roof and front of plexi­
glass, was constructed. The box stood in a tray of 
sawdust on an angle iron stand. It contained an ho- 
ritontal branch, small food ledge and a nest box 10"
long x Sjfehigh x 7" wide, ..Ewo microphones were in- ̂ \ y ' :- fe-. .

V fe':\ / :-y
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;;;r;',:sta3.2ie(i... 5ja the nest box roof, one leading,, to a tape 
rfecoMer and the:. othen eozmected to an amplifier and 

:;:'.;;eanpihdBes«: Lights suspended over the hex produced
vi; night conditions similar to those obtaining in the 
;’V , ;;nain cages * Animals were kept f Ingly. or in pains in 

this box for periods of time varying : from one to 
;1 s e v e n ( S e e  Pig, 2)

$he ma.in differences in the three lab ora to-
S rles are^; : : ^

(1) The walls of the cages in the first two labora- 
s: tcries were made of kova-board painted with a

high gloss enamel paint» - In the third laboratory - | 
Eanelyte has been used to facilitate easy clea-

(2) The one-way glass Observation windows in the 
.. . first two laboratories were smaller than ih;'the;;̂ l/l '

m m

current laboratory, measuring Ig'* x ,
' CS:) .. of the laboratories has been sound-

and background noise interference in the fihst 
two ground level laboratories was very much 
higher than in the current laboratory which is 
situated on the third floor: of the buiMing in 

.i . which it is housed,

2.1.2 Recording Equipment
, Two.:tape recorders were used;---. ■

; (1) A Kudelski Kagra III tape recorder with a
M.M. 5c miorophone.having' ::a: frequency range of >;

.1;;-1': (2) , An Uher hOOO Report - L tape recorder 'with a M51h .
^ 1 1  merbphone hnVih& & freguehdy ^ lh\,f)00
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, A speed of 7*5"/sec was used in recording mate- 
ial for sound apectrogiaptiic purposes and that of 
3»9&''̂ 8eo ddriug iengthy observation periods..

Itoe: Bound speetrograpb used to graph the vocali- 
sations vvas a Kay Electric Company Sona-graph Model Re­
corder : S62i used in; con junction with the Uagra tape re- ■ 
corder. Kay Electric Company Sonsgram Paper Type B and 
#pe S/65 was used and the 0.085 - 6 KHz and S - 12 
KBs frequency bands were scanned on the vertical axis 
and time to a total duration of 2.4- secs on the horizon­
tal axis. In general the H,S. shaping switch was used ; 
and narrow band filtered (h5C); sound spectrographs were 
obtained. A few wide band filtered (3000) soxind spec­
trographs have also been included. ■:

M  s t o a m  ; : ;;: v; ^
A total of twenty-seven animals were observed 

during the period of study, thirteen belhg\male'and; : / 
fourteen female. Of these nine were born in.the Wild 
and their early history is un&ndwi. Eighteen were born 
in the laboratory.

As many of the young animals matured andrgrew^tc 
adulthood during the period of study, the actual number 
of animals studied in the f our main groups are as 
follows;^:'

«! 1? (9 of the ei e were adult at the
commencement of the study.)Adult

Sub-sidult
Juvenile 
Infants
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EROCEBUHE
Satiples of calls were recorded during periods of 

observations totalling approximately 800 hours» Otiser- 
vation periods varied 'between 25 mins to 100 mins per 
session dtirin.g which, 'both, writtea and tape-recorded data 
of patterns were obtained.

During formal observation sessions the observer 
sat in the darkened observation robm at a writing ledge 
lit by a well shielded red neon tube of 6W and situated 
directly in front of one of the observation windows.

A tape recorder and microphone were placed to 
record all calls heard during the session* Samples of 
calls were also obtained while sitting with the tape 
recorder in the access passage insid.e the rooms con­
taining the cages, (See Pig* 1) In this way higher 
quality recordings were obtained but the behaviour ac­
companying these calls could not be observed, More thah 
50 hours were spent sitting on the floor inside the  ̂5 
cages in order to obtain samples of the soft calls as 
these were very difficult to record.

Recordings of calls were made during sessions .ife 
which two previously unacquainted animals were intro­
duced to each other and on one occasion during the in-* 
troduction of a cat and a snake into the cage.

During observation sessions of animals in the — 
plexiglasr box (See fig, 2) the observer sat at a table 
situated at a distance of three feet from the cage be­
hind a black cloth screen that had a small viewing 
window in the centre, $he observer wore the earphones 
that: were connected to a .microphone in the nest box

!:;l



eoo£ rettorded samples of the calls heard via the 
second microphone which was also positioned in the top ; 
of the nest box* : Unfortunately, due to acoustic dis­
tortion, these recordings were subsequently found to ■■■> 
be unsuitable for sonagraphic analysis - >;

Samples of recordings were played back to the 
animals and their reaction noted.

& photographic record was built up to aid in the 
descriptions of communicative signals.

V Sound spectrographs cf calls that contained fre- - 
quencies botween 0,08$ to 12 KHz were built up by exci­
sing the excess paper at the top of the 0.085 - 6 KHz 
spectrograph so that it could be placed directly in 
line with the 6 - 12 KHz spectrograph and a composite 
spectrograph depicting the entire range of; 0.085 to 12 ; ; 
KHz obtained. ■' ■

She spectrographs that were chosen for the illu­
stration of the study were photogr^
a shall amount of extra detail was lostbythis method, 
it is felt that the photographs show all the essential:: 
details of the original spectrographs. Many of the 
spectrographs show a heavy band of background noise:; 
between 85 and 200 cycles due to the :interfereiice any; , 
countered with the air conditioning unit. This inter- 
Terence is particularly noticeable with the soften halls 
and recordings suitable for sonagraphic analysis of 
some of the quieter calls were therefore not obtained.
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QlfaQlbbyy cues may be expected to play a more 

foie in communication in the prosiioii than, 
■lu ttie Mgher primates as is evidenced "by their moist 
rhihariufli, relatively large olfactory lobes and the 
widespread dccurrehce of special scent glands found 
promitiahtly in the lemuroidea, (Montagna and Ellis % 
1959* I960, Montagna and Tun 1962, Montagna 1962). 
Indeed, as Jolly (1966a) has puxnted out, prosimians 
stand out among primates for the wealth and variety 
of their olfactory c oimnunicati on.

Olfactory signals may be ; divided̂  broadly into 
the deposition of odoriferous substances and social

5.1 DEPOBIflOF OF OPORIEEROUS SUBSMCES

5.1.1 nrine-Marking
; In common with other members of the Lorispidear 

Lemtiroidea and some Ceboidea (See fable 1), dalagb 
senegalensis has evolved an olfactory display invol­
ving the application of urine to the palms of the 
hands and thereafter to the soles of the feet. Two „ 
types of ’urine-marking’ have been observed. The 
first and most frecLuent type has been described by 
several authors, (lowther 1940, Sauer and Sauer 1963, 
Andrew 1964, Soyle gt_al*1967) each with slight dif­
ferences in detail,,. Basically in the animals ob­
served in this study the movements consist of i- 
(1 ) fhe foot and hand of one side are raised si­

multaneously from the substratum.

l»g *w i tvaajgiaagtw*—
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(2) The hand is cupped,undeT the uro-genital region, 
a little urinei h discharged into it * ;

then wipes the sole of the foot or 
:̂;::grasps:Zit:;flrBiy,... one to several times, ^

(4) The hand and foot are replaced on the substratum. 
; ; The pattern is usually, but not always repeated 

on the opposite bide, (See Plate II fig a) -

This type of urine-marking is performed far 
: more frequently by the male than by the female e.g.

Female I urine-marked 20 times in JO, 25 minute 
obsevvati on sessions.

Male F urine-marked 110 times in the same 
... observation sessions. ..

Urine-marking has been observed to occur in 
f the following situations
(1) On emerging from the nest boxes for the first

at the., beginning of the dark-active period, 
preceding; or following various comfort movements

■ such as stretching and self-growing. The number 
of urine -marks; during the first hour of the dark 
period is generally much higher than during the 
remainder of the active period unless a female 
in oestrus is present when the urine-marking re- 
mains at a hi# level throughout the active

(2) Animals, especially the male, will urine-mrk - 
on entering the nest box at any time during the 
dark-active peri# even when no other 

y ̂jpresetit' .in.the -bô *;..

- :rv;-•;%»6



toimals fre:g_uen"fcly ■urine-mark after eating. 
Animals urine-mark on a strange object placed 
la the living: cagey or v«fhen they are placed in 
a strange environment, or on encoxmtering the 
smell of a. strange fellow,
The males urine-mark during or immediately after 
genital smelling and/or grooming the female and, 
to a lesser extent, after genital smelling 
and/or grooming juveniles and infants.
The males may urine-mark after chasing a female 
or subordinate male. They may also scent mark 
while staring at a submissive male generally 
prior to chasing*
The male may urine-mark after smelling a spot 
where a female has just urine-marked.
Both males and females (to a lesser extent) 
urine-mark during or immediately after naso-nasal 
greeting. One female An, previously a house-nold 
pet, urine-marks during nose-to-nose greeting /' 
with the human caretaker.
The female may urine-mark after the male has 
genital smelled and/or groomed her, but she does 
this infrequently.
The female may urine-mark during or after genital 
smelling and/or grooming or chasing another adult
female or (rare) an adult male.
Infants over 21 days old and juveniles may urine- 
mark after genital smelling and/or grooming any 
other animal. y."
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Under laboratory conditions the animals, parti­
cularly the males will extensively re-mark the 
living area after it has been cleaned*

It is interesting to note that on the occa­
sions when a female becomes very aggressive and takes 
over t lie dominant role in her cage from the normally 
dominant male, her urine-marking increases and, al­
though seldom reaching the high level of the males, 
assumes a distinctly masculine pattern.

A second form of urine-marking is found in 
Galago aenegalensis moholi which is seen more rarely 
than the form described above* This type consists of 
the lowering of the hind part of the body to the sub­
stratum and deposition of a f ew drops of urine while 
at the same time moving forward with a wriggling move­
ment of the body thus leaving a trail of urine drops. 
This form of urine-marking appears to be similar to 
that described for Loris tardieradus by Use (1955 
cited in Andrew 1964) who has termed the movements 
"rhythmic micturation." The females perform this 
type of urine-marking more frequently than the males* 
Female Be*, habitually deposited a wide semi-circle 
of urine in this manner round the food dishes plened 
on the feeding lodge in her cage, The other animals 
in the cage* however, displayed little interest in 
the urine although they had to pass through the 
lirine ’barriei:’ to approach the food,

A variation of rhythmic micturation in which 
the animal urinates copiously on a branch and, on
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