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food. The female thick-tailed bushbaby, though staying with

other galagos for less of hor"ti.lne, allogroomed for longer

in winter. This was due mainly to the change in her relation-

ship with her offspring; though she was with them for shorter

Periods as they grew older she was meeting them more often

and grooming with them more frequently. Grooming, rather

than continual contact, was maintaining their bonds by this

time. Young offspring of other females were also old enough

to wander alone , meet and be groomed by the focal female.
Though G. crassicaudatus was more sociable during its

active period than @G. senegalensis the latter slept with
other bushbabies more often than the former. This may have
been due to the lesser bushbaby being the more selective
Spécies where sleeping sites were concerned. Acacia mellifera,
hich was not very common &t Mosdene, was used as a sleeping
tres by G. senegalensis 80% of the time and only seventeen
ifferent trees were ever used on the seventy-two occassions
that the sleeping sites of the focal galago were found. In
tontrast, G, crassiceudatus regularly used Combretum
throphyllum and Acacia karroo as sleeping trees, both of
“hich were very numerous at Wallacedale, and a total of
thirty-rive different trees were used on the sixty-two times
that the female was found. The larger galago would have
Tewer Potential predators than the smaller and this is likely
to be an important factor in the former's apparent lack of
®oncern gs to where it slept. However, in different habitats

the s1z¢ of sleeping groups may well change. G. crassicaudatus

s usua11y reported to sleep in larger groups than

%- A female's number of offspring will also
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obviou:ly affect the size of sleeping group found. In both
specles sleeping in groups had certain advantages: bonds
between individuals using the same area were maintained; some
allogrooming took place in the sleeping site before the
8alagos became active in the evening or after settling for
the night, This would be particularly impoxltant for the
lesser bushbaby which was alone for most of the night.
M10z§’;r'ooming enabled parisites to be removed from places that
tould not be reached when autogrooming. In addition, there
s 2 suggestion that sleeping in groups may be an adaptation
to avoid insect-borne diaeases; each animal in the group
having less chance of being bitten by an infected insect than
1f 1t were alone (Freeland, 1976). Similarly it may be an
%aptation for escaping predation. Sleeping alone is more
Trequent in winter but this is probably due just to the absence
°f young offspring.

Bearderts (1969, 1975) figures for the time each species
Pent in contact with other galagos, though different from
those reported in the present study, showed a similar degree

°f difference betwsen the two species; G. senegalensis

apending about LO% more of its time alone than G. crassicaudatus.

There wag a variety of factors that could have contributed to
e intraspecific differences found in the studies. The most
®vious wag different methods of observation. Most of

Beal‘dez-'s observations on G. senegalensis were in the early

moming and evening when the bushbabies tended to be together
TS than at any other time of the night (Bearder, 1969).
For bogp species it is possible that groups of galagos were

*831er to find than solitary animals which may have biased



Bearder's figures towards less frequent sightings of
individuals. This could not have oceurred where data were
besed on follows of individuals rather than sightings.
Differences in habitat could also have contributed to the
variation in results. This is likely to be an important
factor for G, crassicaudatus 1in particular,"a.s the two popula-
tions of this species were using different resources. In
Bearder's study (1975) fruits, seeds and flower secretions
made up 334 of the galagos'diet during the year whercas they
played 1ittle or no part in the present study (chapter 3).
These resources were probably clumped, widely dispersed and
unpredictable so that they would have attracted a number of
bushbabies to them. Solitary foraging techniques would not
be necessary for these resources SO several galagos could
feed at one time and then possibly remein grooming and
Tésting together before moving away to forage elsewhere.
Pooulation density may have been different in the study areas;
Bigher densities could increase time in contact between
Individuals. Another difference between the present study
4 those of Beaprder was that the data for this study were
tllected from follows of females alone instead of from both
%€Xes. However, females would be expected to spend more time
#“ith other galagos than would gdult males and if a "group"
*Xists at a1l it 1s that of mother and offspring. Therefore
in"luding meles in the study should decrease time in contact
"1th other animals not increase it.

There is evidently & basic social structure found in all
the galagos but sociality cen show a wide variation_ depending,

®Ssentially, on body size and resource distribution, the
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latter causing seasonal variation within a population as

well ss differences between populations of the same species.
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Two nocturnal prosimians, Galago senegalensis and Galago

crassicaudatus, were observed at two sites in the Northern
Transvaal in South Africa. Detailed behavioural data were
collected from a radio collared female of each species. Other
dushbabies were trapped and marked to provide information on
the social organisation and condition of the population.
Faecal samples from a number of bushbables were collected and
analysed to obtain data on the diet of the species. The diet
and behaviour, including social organisation, of the two
SPecles were compared in summer and winter.

Both species were found to use gimilar food resources,

B and arthropods. However, different proportions of each

“ere used. The smaller bushbaby, G. senegalensis, used

lasects ag its main food resource in both seasons though gum
Y38 used to quite a considersble degree in winter. The larger

buﬂhbaby, G. crassicaudatus, took mainly insects in summer

but 4n winter these were replaced almost entirely by gum. In

SWmmer the size of arthropod prey taken depended on predator

8ize, as in winter, both

When environmental energy was low,
ecles tended to take the seme size range of prey items and
*his was smaller than that taken in summer. Dietary
difrerences between species were explained by body size and
‘Onsequent d44ffepences in metaboloc rate. Optimal foraging
theory was used to explain the seasonal and, to & certain
*Xtent, the species differences 1in diet.

There was no significant difference in the percentage
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time devoted to each activity in each hour through the night

%7 G._senegalensis in either season. For G. crassicaudatus

the proportion of time in each hour devoted to insect foraging
differed in summer and that devoted to gum feeding differed
In winter, The total time devoted to each activity was
deperdent on the season and the species. The differences
could mostly be explained in terms of animals of a different
body size having different time-energy budgets which changed
in response to changes in temperature and resource abundance.
The distance travelled by both species was not constant in
¢ach hour in either season. The differences were probably
@e to differences in the ambient light levels.

Home range size was found to depend on body size to a

°¢rtain extent but G. crassicaudatus had a heavily used area

“ithin 1ts range which was similar in size to the whole area
Used by G, senegalensis. Different activities occurred in
Telatively digcrete patches. These patches were spatially
Telated to feeding patches. A semi-Markov model was used to
®Xplain the co-occurrence of feeding and non-feeding
beh&‘i'iours;. However, some types of q.ctivity were excluded from
Particulayp types of feeding patch and 1t is probable that a
ferarchycg 1 model of behaviour may be better used to explain
he distribution of behaviours in space. Differences in the
“eights at which feeding behaviour occurred was related to
e uge of different resources.

The social structure of the two specles was very similar.
ddulg females had either exclusive use of a territory or

*hared 1t with ome or more related females. Adult males were

Uvigeq into two social classes; they were either dominant



'Central A' males or subordinate 'Central B' animels. 'Central
A' males had territories overlapping those of several females
in which the non-territorisl 'Central B' males were tolerated.
Sociality was found to “"difforent between the species.

8. crassicaudatus mtlnd Iﬁsrqémad more conspecifics and spent
less time alone during .the might than did G. senegalensis.

Tis vas related to the length of time offspring stayed with
their mother (a consequence of body size) and to the

different foraging strltiéioa _adopted by the two specles.

Both frequently slept with other animals during the day though

. senegalensis was slone slightly less often than

. crassicaudatus. This was suggested to be due to the
comparative lack of suitable safe sleeping sites for the
lesser bushbaby,

In the present study the behavioural adaptations of
South African galagos were related to body size and resource

fbundance,
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niigenous Species of the Acacia Thornveld at Mosdene

Acacia hebaclad

A
stacla karroo

facie luederitzid

Aecla mellifera

fcacia nilotica

Aecte robusta

Acacig tortilis

Wkea atricana

foscia foetida

B
%Scia albitrunca

Llese bispinosa

Co
Qdretum hereroense

Dy
Sthrostachys cinerea

Diospyros lycoides
Euclea undulata
Feurea saligna

Grewig spp.

Mavtenus heterophylla

Peltophorum africanum

Rhus 1an6eolata

Rhus pyroides

§gpuridaca longipedunculata

Spirostachys efricana

Strychnos_sp.

Terminalia sericea

Zizyphus mucronats
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Indigenous Species of the Riparian Bush at Wallacedale

kcacia ataxacantha

icacla karroo

icacia nilotice

fcscis tortilts
fcecia woodii

fcalypha labrata

gﬁﬁﬂéLﬁbbreviata

Combretum erythrophyllum

Co
Xombretum hererocense

“mbretun_spp

D
2Lchrostachys cinerea

Digg

====RIros Lycoides

Doryalis zeyheri

Ehretia rigids

Fuclea sp.

Grewlia flavescens

Lonchocarpus capassa

Plectroniellsa armata

Peltophorum africanum

Rhus pyroides

Rhus rehmanni

Securinega virosa

7izyphus mucronata
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Appendix 3

Weights of adult Galago senegalensis trapped in the study site
at Mosdene,

DATE DATE
NAME SEX TRAPPED WEIGHT NAME SEX TRAPPED WEIGHT
Carmen F JUL '77 175g Smudge F- APR '77 170g
Emna F  JUL '78 176g Trudi F  MAR '77 169

MAY '77 19Lg

Jenny F MAR '77 169g oor. % - 48D
g

MAY '77 166¢g
JUL '77  17g Jevemy M  APR '77 19%g

Kali P MAY 177 160g JUN '77 187g

JUL '77 158g Oberon M  APR '77  200g
FEB '78 161g MAY '77 181g
JUL '78 164g JUN '77 200g
fatrina JUL '78 154g Philip M  MAR 77 178g
SEP 78 1778 APR '77 182g
Usa F  JUL 77 161g Sula M  MAR '77 202g
NOV '77 178g JUuL '77 186g
FEB 178 168g DEC '77 202g
JUL '78 1728 _ SEP 178 207g
i F  MAY 177 16hg Pitus M MAR '77 201g

JUN '77 19sg
AUG '77 200g
" FEB '78 200g
JUL '78  200g

Wila  p  apg 177 1628
MAY 177 174g
JUL 177 1648
NOV 177 1908

DEC '77 183g Tocolosh M Nov '77 187g
JUL 178 182g DEC '77 185g
FEB '78 196g
d Pemale
M= Male

B .

*ader (1969) classified adult females as being 200+ days old
an

d Weighing between 150-260gm. Adult males were classified

" being 300 ‘
+ days and weighing 180-300gm.
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Appendix L

Study Site
Weights of Adult Galago crassicaudatus Trepped in the ¥
at Wallacedale T

: DATE WEIGHT
¥wE smpy DATE NAME SEX ppaopmp
YWE  SEX TRADpgp WEIGHT
, 1240g
. 3 F' MAR '77
Mana P JAN 178  1200g Mare NOV 177  1200g
JUN 178  1500g JAN 178  1320g
Yandy P ocT 176 11208 - M OCT '76 1350g
NOV t77  1300g MAR '77 . 1560g
Tip P MAR 177 1220g NOV 177  1L40Cg
NOV t77  1220g MAY 178  1800g
MAY 177  1180g Bruce M MAR '76  1460g
JUN 178  1340g 60
. Curly M MAR '77 1408
Grey F0CT 176 1220g JAN '78 1500g
MAR 177 1330g MAY '78  1800g
MAY 1 1400g
77 b M ocT 176  1300g
atie  p  oop '76  1400g Greg 14,00g
JUL 177  1090g Joel M OcT '_77 £00
JUN 178 13008 e
80
ered  p g '77  1240g 21 X BETIT TR
60
MAY 177  1230g Paul M Nov '77 14508
Jessica P ompy 177  1200g Puck M OCT '76  1340g
NOV 177  1120g JuN 177 14108
JUN 178  1340g Nov '77 15208
"W B oy oy 400 LA
¥ Female
¥ s Male

. ars and over
*maleg of 1% Years and over and males of 2 ye

ecies.
fre considered as sdult animals in this sp



Avpendiz U

w?ﬁhts of Adult Galago crassicaudatus Trapped in the Study Site
& Wallacedale

S R ' DATE
IAE SEX ngg}m WEIGHT NAME SEX qpappgp WEIGHT
Diang F JAN '78 1200g Maria F: MAR '77 1240g
JUN '78  1500g NOV 177  1300g
. 178 1320
fandy  F o ocT 176 11208 R FT° 3%
NOV 177  1300g BOY M OCT '76 1350g
m MAR '77 . 1560
*ip F MAR 177 1220g T - 180
S R NOV '77  1L40Cg
€ MAY '78 1800g
MAY '77 1180g
JON t78  1340g Bruce M MAR '76  1460g
frey P ocT 176 12208 Curly M MAR '77  1460g
MAR '77 1330g JAN '78  1500g
MAY '77  1400g MAY '78 1800g
ette P ocr 176  1L400g Greg M OCT '76 13008
JUL '77  1090g Joel M 0CT '77  1400g
JUN 178 1300g JAN '78 1600g
v
ed F MAR 77 12408 21 M MAR '77 1L480g

MAY '77 1230g Peul M Nov '77 1460g

I
®ssica P MAY 177 1200g Puck M 0CT '76 1340g

b

NOV 77 1120g JUN '77 1h10g
JUN '78 1340g NOV 77 1520g
6111 F JUN 177 1200g JoN 178 1800g
= Female
= Male

Fomaleg of 11 years and over and males of 2 years and over



Appendix 5

$ingle subject research

Experimental design in the behavioural sclences normally
quires the use of a number of subjects to provide an
“estimate of behavioural variability in the population. The
Use of estimates of variability based on between sub ject
Wiferences is appropriate only when the experimental
Utuation is controled in such a way as to provide a uniform
%t of independent variables for each subject. The use of
between sub ject estimates of behavioural variabillity would
quire the assumption of an identical environment for each
Wject and this criterion cannot be met in field studies.

In the place of the usual multiple subject approach to
Gta collection the present study used repeated observations
2 single animal to provide ostimates of variability in &
Particular environment. The use of single subject repeated
Measure g designs violates & number of assumptions that are
{Dortant 1n many statistical tests, particularly tike
“Ssumption of independence. However, the violation of this
SSumption 4s most 1ikely to lead to type II errors (the
accepta‘;"e of the null hypothesis when jt is false, . Snedecor
i Cochran, 1967) so any significant differences found in
the results will be made more; and not less, valid. Ideally
" %econd female in each species should have been used as &
Pe!“'li(!at.ion in the study but gtill the date would have been
alyseq separately for the two animals within a species.

Studying sympatric populations of the two species would

g Provided a more similar environment in terms of resource
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availability but in this situation the way the animals used
the resources would be different due to competition and the
resultant niche divergence. The allopatric populations

thosen were as similar as possible in terms of food resources
Used as this was thought to be a very important factor in
structuring behaviour. The individuals selected were also

i similar as possible; both were multiparous females that
re kmown to have been in the area for several years.

lelther area was isolated so there was no reason why abnormal

Social orgenisations should have been found.
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dppendix 6

The definitions of behavioural categories are listed below.
0nly those behaviours observed in the field are defined.

FEEDING: The actual ingestion of a particular resource. In
the case of insect-feeding, handling time was included in this
FORAGING: The searching for resources.

INSECT-FORAGING: If the animal was looking up and around and

grabbing at cbjects, often at the end of branches, or if it

“as searching through the grass or dead leaves on the ground.
QP-M_:EQRMQ: When the animal was moving fairly slowly,

‘ooking down at or sniffing along a branch.

E..R&_VEL__: Fairly rapj_d; directed movement, usually between trees.
-@QH_I\T_Q: A relatively slow progression over & short distance,
Usually within one tree.

gﬂl@l{_l_!_@.: Scraping with the teeth or licking at fur. In con-
trast to many other primates, hands are not used for grooming

by galagos.

%: Self-directed grooming (Fig. 32).

Mm: Other galagos groéme'd or were groomed by the
focal animal (Fig. 32).

‘QE—EI-'-IH@ Sitting motionless, sometimes with the eyes closed.
‘E‘M;YI—-@J The snimals would chase each other over short dis-

tances or wrestle together but the jnteractions were always

*ilence. paptners in these bouts were usually infants,

Juveniles op infants and juveniles, though older animals would
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Figure 32, (a) Autogrooming and (b) allogrooming
by G, crassicaudatus (in the laboratory).



play with younger ones occasionally.

AGONT STIC INTERACTIONS: Both fights and chases were seen.

These were distinguished from play bouts by the aggresive calls
(Andersson, 1969; Bearder, 1975) which accompanied the inter-

sctions. Fierce fighting as described by Andersson (1969) was

lever= seen.

YARKT NG BEHAVIOUR

Irine-washing: The hand and foot on one side of the body are
raised simultaneously. The hand is cupped beneath the ano-
genital region and a few drops of urine discharged onto it.
The hand then rubs or grasps the sole of the foot. This may

Ye repeated using the other hand and foot.

HAnd—foot Rubbing: Rapid scraping of the under surface of the

tind foot along a branch or tree trunk. Only G. crassicaudatus

Was seen to behave in this way.

thest Rubbing: The bushbaby lowers its chest to a branch and
Pushes backwards and forwards with a sliding movement,

"rapping both arms round the branch where necessary to keep
itself 4in position. It has been reported in both species
(Andersson, 1969; Bearder, 1975; Katsir, 1979) but was observed

°0ly in G, crassicasudatus in this study.

Shin Rubbing: Rubbing the chin, side of the mouth or other

Parts of this face on a surface, usually the end of a branch.

Andersson (1969) reports this in G. senegalensis but it was

°0ly seen in the thick-tailed bushbaby in the present study.

ino-genital Rubbing: Both male and female G. crassicaudatus

¥ere seen to lower their hindquarters and rub their ano-genital-

egions against or along a branch. This has not been reported

to Occur in G. senegsalensis.
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Play with younger ones occasionally.

AGONISTIC INTERACTIONS: Both fights and chases were seen.

These wsre distinguished from play bouts by the aggresive calls
[Rndersson, 1969; Bearder, 1975) which accompanied the inter-
&tions. Filerce fighting as described by Andersson (1969) was

lever seen.

YARKING BEHAVIOUR

Uij;r_li’:ia_sﬁi_ﬂg: The hand and foot on one side of the body are
falsed simultaneously. The hand is cupped beneath the ano-
gnitel region and a few drops of urine discharged onto it.
The hand then rubs or grasps the sole of the foot. This may

b repeated using the other hand and foot.

¥nd-foot Rubbing: Rapid scraping of the under surface of the

Mnd foot along a branch or tree trunk. Only G. crassicaudatus

"as seen to behave in this way.

%f The bushbaby lowers its chest to a branch and
Pushes backwards and forwards with a sliding movement,
"rapping both arms round the branch where necessary to keep

ltse1r 4n position. It has been reported in both species

(Andersemn, 1969; Bearder, 1975; Katsir, 1979) but was observed

0y in G, erassicaudatus in this study.

“in Rubbing: Rubbing the chin, side of the'mouth or other

Parts of this face on a surface, usually the end of a branch.

“ndersson (1969) reports this in G. senegalensis but 1t was

uly seen in the thick-tailed bushbaby in the present study.

Lo-genita) Rubbing: Both male and female G. crassicaudatus
"*Te seen to lower their hindquarters and rub their ano

ted
f*@lons ageinst or along & branch. This has not been repor

to oceur in G. senegalensis.

-genital:
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Figure 33. G. senegalensis urine-washing.



Annenu;x 7

Analysis of Acacia karroo gum

:Falyaed b

C.S'I.R

Moisture
Fat

Ash
Protein
Fibre

Carbohydrate

Calcium
Magnesium
Potassium
Sodium
Copper
Iron

Zinc
Phosphorus
Thiamine
Riboflavin

Nicotinic Acid

Energy Value

ity Y A. S. Wehmeyer
onal FPood Research Institute

+s» South Africa.

100
18,1
0,1
3,2
0,8
0,2
77,6

mg/100g
965,0
110,0
103,0
3,3
0,2
0,4
0,2
10,0
0,1
0,1

0,007

kJ/100g

1321,0

13h



