
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 

 
This dissertation is submitted in part fulfilment of the regulations for an MSc degree. 
 
       Oxford Brookes University 
 
Statement of originality 
 
Except for those parts in which it is explicitly stated to the contrary, this project is my 
own work.  It has not been submitted for any degree at this or any other academic or 
professional institution. 
 
 
…………………………………………….   ………………… 
Signature       Date 

Dissertation Course Name 
                                                MSc Primate Conservation 
Title 
 
Pilot study of the seed dispersal abilities of chacma baboons (Papio ursinus) within 
the Kogelberg Biosphere Protected Area Network of the Western Cape Province, 
South Africa 
 
Student Number                                                     Surname 
                              04042289                                                           Guth 
                                                                                 Other Names 
                                                                                                         Erin 
Course for which acceptable:   Final Research Project: P20107  
 
Date of Submission: September 23, 2005 
 



 II

 
Regulations Governing the Deposit and Use of Oxford Brookes University Projects/ 
Dissertations 
 

1. The “top” copies of projects/dissertations submitted in fulfilment of programme 
requirements shall normally be kept by the School. 

 
2. The author shall sign a declaration agreeing that the project/ dissertation be 

available for reading and photocopying at the discretion of the Head of School in 
accordance with 3 and 4 below. 

 
 
3. The Head of School shall safeguard the interests of the author by requiring 

persons who consult the project/dissertation to sign a declaration acknowledging 
the author’s copyright. 

 
4. Permission for any one other then the author to reproduce or photocopy any part 

of the dissertation must be obtained from the Head of School who will give 
his/her permission for such reproduction on to an extent which he/she considers 
to be fair and reasonable. 

 
I agree that this dissertation may be available for reading and photocopying at the 
discretion of my Head of School in accordance with regulations 3 and 4 above.* 
 
 
 
 
 
 
…………………………………………….   ………………… 
Signature       Date 
 
 
*The underlined words may be deleted by the author if he/she so wishes. 



 III

Abstract 

Critical to all conservation efforts is an understanding of the interaction among 

keystone species in ecosystems including, but not limited to, the role of seed dispersal 

agents in the maintenance of plant communities (Serio-Silva & Rico-Gray, 2003; Russo 

& Augspurger, 2004).  This study assesses the role that chacma baboons play in seed 

dispersal and/or predation of alien and native seed plants within the Kogelberg Biosphere 

Nature Reserve by determining their effectiveness as seed dispersal agents.  The 

effectiveness of seed dispersal is measured by combining quantitative and qualitative 

measures of dispersal ability (Schupp, 1993).  The quantity of dispersed seeds depends on 

the number of seeds dispersed while the quality of a disperser is reliant upon seeds’ 

potential for germination after seed handling and/or gut passage as well as the probability 

that a deposited seed will survive to adulthood (Schupp, 1993; Wrangham et al., 1994; 

Chapman & Onderdonk, 1998; Poulsen et al, 2001; Kaplin & Lambert, 2002).  In terms 

of quantity the baboons were effective dispersal agents depositing a seed rain rate of 

between approximately 12000 and 36000 seeds/km² during the study period and a mean 

of 46 seeds per faecal sample.  In terms of seed handling, the baboons acted as seed 

predators and seed dispersers depending on the plant species, and in the case of Acacia 

cyclops they acted as both.  Germination trials proved that seeds from many native plants 

as well as from alien Acacia cyclops were capable of germinating after passage through 

the baboon digestive tract.  In addition, the long daily travel distances and scattered 

defecation patterns of the baboons may improve seedlings’ likelihood of survival by 

depositing seeds far from parent plants in low densities (Janzen, 1970).  Furthermore, the 

baboons ranging patterns throughout the fragmented protected area network effectively 
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increased gene flow between and among the reserve zones and vegetation communities 

(Frankham, 2002).  However, the attributes making the baboons effective seed dispersers 

of native species can potentially aid the invasion of alien Acacia cyclops that is currently 

threatening the Reserve network.  Overall, the baboons acted as low quality dispersers for 

alien Acacia cyclops and high quality dispersers for ‘Other,’ assumed to be native, seed 

species during the months of May-July.   
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1. Introduction 

Knowledge of seed dispersal patterns and the role that primate seed dispersal plays 

within ecosystems is relevant to all conservation projects aiming to preserve primates and 

their habitats (Stevenson, 2000).  Within the Kogelberg Protected Area Network of South 

Africa, chacma baboons (Papio ursinus) are believed to play an important role in plant 

community maintenance.  The Kogelberg area has historically been relatively isolated 

which has helped to protect the 1654 plant species as well as keep it clear of alien 

vegetation (Cape Nature, Date Unknown).  Despite this relative isolation, the Kogelberg 

Protected Area Network is experiencing an exotic plant invasion by Acacia cyclops trees 

which are threatening the native biodiversity.  Urban encroachment has further upset the 

ecosystem by causing habitat fragmentation and natural stochastic disturbances such as 

fire to be interrupted, thereby disrupting the natural life and death cycles of plants within 

the Fynbos Biome (Deacon, 1992).  Chacma baboons are the only large bodied seed 

dispersal agents remaining in the area that are capable of maintaining the plant 

biodiversity structure of the reserve.  Thus it is critical that their role in seed dispersal 

and/or predation be assessed in regards to the maintenance of native plant species as well 

as their role in the spread of introduced plant species.  Any attempts to conserve plant 

community structures within the Kogelberg Reserve Network require an understanding of 

the effect baboon seed dispersal and/or predation has on the regeneration and distribution 

of its plant communities (Kaplin & Lambert, 2002; Lambert, 2002; Russo & Augspurger, 

2004).  
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1.1 Study Species 

This study focuses on the foraging ecology and seed dispersal capabilities of the 

chacma baboon (Papio ursinus).   Part of the Cercopithecidae Family, chacma baboons 

are diurnal, terrestrial primates which live in multimale-multifemale groups averaging 

17-50 individuals (Devore & Hall, 1965; Rowe, 1996).  They have distinguishing 

protruding dog-like muzzles, and fur which ranges in colour from dark yellowish grey to 

dark brown or almost black (Rowe, 1996).   Adult male chacma baboons are sexually 

dimorphic, weighing roughly 20% more than adult females and have larger canines and a 

long mane which encompasses their head, chest and shoulders. (Rowe, 1996).  Chacma 

baboons are notoriously diverse feeders and their dietary flexibility has allowed them to 

successfully colonize a wide geographic distribution (Lieberman et al., 1979; Whiten et 

al., 1991).  This baboon specie is distributed throughout various habitats of Southern 

Africa including woodlands, grasslands, acacia scrub, semi-desert habitats, seaside cliffs 

and mountains up to 3000 meters (Devore & Hall, 1965; Rowe, 1996).  As omnivorous 

primates, chacma baboons consume a variety of foods ranging from fruits, seeds, leaves, 

flowers, roots and grasses to insects, vertebrates and marine organisms depending on 

their locale (Lieberman et al., 1979; Rowe, 1996).   

1.2 Study Site 

The study troop inhabits Pringle Bay and the surrounding mountain ranges.  Pringle 

Bay is part of the Kogelberg Protected Area Network located in the Western Cape 

Province of South Africa (See Appendix 1 Map, pg 73).  The Kogelberg Biosphere 

Reserve Network is situated 90km south-east of Cape Town at 34° 15' S, 19° 05' E and 

comprises a core area of 18000 ha and several smaller fragments (Cape Nature, Date 
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Unknown; Christian, 2001).  The Reserve network is comprised of three distinct zones 

which are core, buffer and transition zones (See Appendix 2 Map, pg. 74) (Cape Nature 

Conservation, 2000): 

1) Core Zones are primary conservation areas which are free from alien vegetation 

(Cape Nature Conservation, 2000). 

2) Buffer Zones are secondary conservation areas that support conservation while 

allowing agriculture and sustainable harvesting of natural resources to occur 

(Cape Nature Conservation, 2000). 

3) Transition Zones are residential areas where alien vegetation is more common 

(Cape Nature Conservation, 2000). 

The Kogelberg Biosphere Reserve Network is part of the Cape Floristic Region, 

which is recognized as a floral kingdom of its own (Cape Nature, Date Unknown; 

Cowling & Holmes, 1992).  The Cape Floristic Region covers only 0.4% of the earth’s 

surface making it the smallest of the world's six plant kingdoms (Cape Nature 

Conservation, 1998).  It is the most species-rich plant kingdom for its size, consisting of 

8600 species, 68% of which occur nowhere else in the world (Cowling & Holmes, 1992; 

Cape Nature Conservation, 1998).  The reserve itself is home to 1,654 species of plant, of 

which 150 are endemic (Cape Nature, Date Unknown).  The vegetation within the 

Reserve network is part of the Cape Fynbos Biome which is distinguished from other 

vegetation formations by its rich flora, many endemic taxa, the abundance of shrubs and 

the presence of restioids, Ericaceae, and proteoids (Cowling & Holmes, 1992; le Maitre 

& Midgley, 1992).   The landscape of the study area is comprised of mountain peaks 

(250m), steep cliffs, valleys and coastal plains.  The landscape is underlain by shales with 
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an alkaline, marine and Cainozoic mantle which create nutrient poor soils upon which 

fynbos vegetation flourishes (Cape Nature, Date Unknown; le Maitre & Midgley, 1992; 

Cowling & Holmes, 1992).  Nine fynbos vegetation regions make up the study area and 

differ according to various habitat factors such as topography, geology, soil, climate and 

historical features (See Appendix 3 Map, pg. 75) (Boucher, 1978).  The nine vegetation 

regions are:   

1) Mixed Ericoid and Restioid Fynbos of the Xeric Seaward Slopes: 

Mixed ericoid and restioid fynbos of the xeric seaward slope can be 

categorized as mountain fynbos of coastal slopes.  This type of mixed fynbos 

can be found on seaside mountain slopes where dry, sandy mispah series soils 

are common (Boucher, 1978).   

 

 

 

 

  

 

 

 

 

Pic. 1.2.1 Xeric Seaward Slope Vegetation 
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2) Mixed Ericoid and Restioid Fynbos of the Mesic Seaward Slope:  

Mixed ericoid and restioid fynbos of the mesic seaward slope is another type 

of mountain fynbos of coastal slopes.  Like xeric seaward slopes, mesic slopes 

are seaward facing coastal slopes but are generally steeper than xeric slopes 

(Boucher, 1978).   Mesic seaward slopes frequently have their sandstone 

substrate exposed and are typically composed of soils belonging to the 

champagne and mispah series (Boucher, 1978).  Ericoid and restioid species 

make up the shrub layer along with scattered proteoids of up to 2m in height 

(Boucher, 1978).   

 

 

 

 

 

 

 

 

 

 

 

Pic. 1.2.2 Mesic Seaward Slope Vegetation 
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3) Fynbos on Yellow Plinthic Soils:  

Fynbos on yellow plinthic soils is a type of mountain fynbos with plinthite 

soils which occurs where iron and manganese oxides have accumulated 

(Boucher, 1978).  The restioid element and grasses are common in this 

vegetation community as are geophytes (Boucher, 1978).   

 

 

 

 

 

 

 

 

 

 

Pic. 1.2.3 Fynbos on Yellow Plinthic Soil Vegetation
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4) Erica–Osmitopsis Seepage Fynbos and Marsh Communities:  

Another vegetation type comprising the coastal plains is erica–osmitopsis 

seepage fynbos and marsh communities.  This region is typically comprised of 

a tall shrub layer dominated by ericoid elements forming a very dense 

community and champagne series soil that is characterized by a high organic 

content (Boucher, 1978).  The marsh communities are distinct from the 

seepage fynbos in that they have permanent or temporary standing water 

(Boucher, 1978).   

 

 

 

 

 

 

 

 

 

 

 

Pic. 1.2.4 Erica-Osmitopsis Seepage Fynbos and Marsh Community Vegetation
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5) Acid Sand Flats Communities:  

Acid sand flat communities comprise part of the coastal plain in places where 

deposits of tertiary and recent finer marine sands blend with weathered coastal 

sands from Table Mountain sandstones to create acid sandveld series soils 

(Boucher, 1978).  Two strata of vegetation exist with Leucadendron 

xanthoconus, Leucadendron gandogeri and Leucadendron laureolum forming 

the meter-tall open shrub layer while a mixture of ericoids and restioids make 

up the lower shrub layer (Boucher, 1978).   

 

 

 

 

 

 

 

 

 

 

 

Pic. 1.2.5 Acid Sand Flat Vegetation
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6) Low Dune Scrub and Strand Pioneers:  

Low dune scrub and strand pioneers form another part of the coastal plain 

vegetation.  While the sand of low dune scrub and strand pioneer communities 

has an alkaline pH due to its recent marine origin, the low dune scrub soils are 

of the langebaan series and have a greater percentage of organic material than 

the sand of strand pioneer communities (Boucher, 1978).  Strand pioneers are 

typically in the first stages of colonization and occur in areas of beach that are 

above high water level and are subject to gusts of wind and sand (Boucher, 

1978).  Low dune scrub on the other hand is comprised of dense shrubs with 

interlocking crowns and is more commonly found on stable dunes.   

 

 

 

 

 

 

 

 

 

 

 

Pic. 1.2.6 Low Dune Scrub and Strand Pioneer Vegetation
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7) Limestone Communities:  

Limestone communities also occur within the coastal plain in places where 

surface sands have been removed to expose the limestone.  Limestone 

communities have short, sparse vegetation which colonize the sandy pockets 

between the rocks (Boucher, 1978).   

 

 

 

 

 

 

 

 

 

 

 

Pic. 1.2.7 Limestone Community Vegetation
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8) Album Short Coastal Coleonema Rock Fynbos:  

Album short coastal coleonema rock fynbos is another subset of the coastal 

plain vegetation community.  Coleonema fynbos is distinguished from low 

dune scrub and strand pioneers by its greater presence of ericoid species and is 

distinct from the fynbos and acid sand communities due to its poorer restioid 

element (Boucher, 1978).  This community is typically found along the rocky 

coastline where the soil quality is poor, consisting of alkaline sand constantly 

exposed to salty sea spray (Boucher, 1978).   

 

 

 

 

 

 

 

 

 

 

Pic. 1.2.8 Coleonema Rock Fynbos Vegetation
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9) Sideroxylon Inerme Tall Dune Scrub: 

a. Sideroxylon inerme tall dune scrub is also part of the coastal plain fynbos 

vegetation and occurs in close proximity to sandy beaches (Boucher, 

1978).  It is characterized by a 2-4m high continuous upper canopy 

composed of Sideroxylon inerme, Cussonia thyrsiflora, Euclea racemosa, 

and Olea exasperata (Boucher, 1978).  The borders of this vegetation 

region are usually comprised of Colpoon and Rhus species that have been 

stunted by strong, salt-laden sea breezes (Boucher, 1978).   

 

 

 

 

 

 

 

 

 

Pic. 1.2.9 Sideroxylon Inerme Tall Dune Scrub Vegetation 
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1.3 Rationale 

The Kogelberg Biosphere Reserve Network is split into three zones: the core zone, 

the buffer zone and the transition zone (Cape Nature Conservation, 2000). The fynbos 

vegetation has become increasingly fragmented within the transition zones due to 

increasing urbanization and the subsequent construction of roads and housing (Deacon, 

1992).  These urbanization processes can create barriers to gene flow among the patches 

of fynbos remaining between growing housing communities.  This study aims to 

demonstrate the ecological value of baboons’ foraging in the fragmented nature reserve 

network.  Because the baboons move between all three reserve zones, they are capable of 

importing and exporting native seeds (genes) among the different zones thereby 

preventing inbreeding depression (Frankham, 2002).  In addition to urban barriers to gene 

flow, growing human populations have increased the introduction of alien plant species 

among the native fynbos vegetation (Richardson et al., 1992).  Alien species threatening 

the native vegetation include Acacia cyclops (Rooikrans) and Pinus pinaster, both of 

which have become food items for the baboons in the study area (Macdonald et al., 1985; 

Richardson et al., 1992).  This study aims to uncover whether baboons are alien seed 

predators or alien seed dispersers that import alien seeds into the protected area network.   

A further implication of increased urbanization has been the exclusion of fire from 

transition zones (Rebelo, 1992).  The Fynbos Biome evolved under the selective forces of 

recurrent fires, but as a result of fire exclusion transition zones are beginning to 

experience changes in their vegetation communities (Cowling et al., 1992; le Maitre & 

Midgley, 1992; Rebelo, 1992).  Plants within the fynbos environment have evolved two 

distinct survival strategies (Cowling et al., 1992; le Maitre & Midgley, 1992).  They are 
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either resprouters which seasonally renew their seeds, or they are reseeders which require 

stochastic disturbances such as fire to release their seed banks (Cowling et al., 1992; le 

Maitre & Midgley, 1992).  Berry producing plants, which are resprouters by nature, begin 

to dominate in fire-excluded areas thereby upsetting the ratio of reseeding species to 

resprouting species within the coastal plains (Cowling et al., 1992; le Maitre & Midgley, 

1992).  Reseeders are typically myrmacochorus, relying on ants to transport seeds 

underground to protect them from fires and seed predators (le Maitre & Midgely, 1992).  

Those species which are not myrmacochorus are either broadcast seeders or are 

serotinous (le Maitre & Midgely, 1992).  Broadcast seeders mass produce seeds while 

serotinous species retain their seed bank on the parent plant until disturbances such as fire 

or breakage enable dispersal (le Maitre & Midgely, 1992).  Where the reseeder 

component is being lost within fire-excluded transition zones, baboons may be important 

seed dispersers that help reintroduce the reseeding species that are being lost.  As the only 

large bodied destructive feeders in the habitat, baboons may also act as stochastic 

disturbances thereby replacing the fire component.   

Based on fynbos ecology and previous findings on seed dispersal and predation by 

primates, the following expectations may be predicted: 

1) Chacma baboons can pass seeds unharmed through their digestive tracts. 

2) Chacma baboons can act as seed predators. 

3) Baboons can play an important role in the import and export of genes within 

the fragmented Kogelberg Biosphere Protected Area Network. 

4) As the only large bodied, destructive feeders in their environment, the Pringle 

Bay baboons can act as stochastic disturbances. 
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2. Data Collection 

The quality of a seed disperser can be assessed using three criteria outlined by Schupp 

(1993): 1) the numbers of seeds dispersed, 2) the potential for germination after seed 

handling and/or gut passage, and 3) the suitability for germination of the microsite where 

seed deposition occurs (Chapman & Onderdonk, 1998; Poulsen et al, 2001).  All of these 

factors will influence the ultimate fate of dispersed seeds and deserve attention when 

assessing the effectiveness of any given disperser.  In this study, all three criteria 

proposed are used to comprehensively assess the quality of dispersal provided by chacma 

baboons within the Fynbos Biome. The study commenced in May and lasted until mid 

July which is during the winter rainy season of the south-western Cape. 

2.1 Foraging Ecology 

To determine the relative frequency of time spent foraging on different plant items, 

instantaneous scan sampling at five minute intervals was undertaken three days a week 

(Estrada & Coates-Estrada, 1984; Chapman, 1989; Wrangham et al., 1994; Stevenson, 

2000).  While many studies suggest using focal animal time sampling, this method was 

not well suited to the study troop (Howe, 1980; Estrada & Coates-Estrada, 1984; 

Chapman, 1989; Stevenson, 2000; Kaplin & Lambert, 2002).  The Pringle Bay troop is 

highly dispersed and spends a significant amount of time within the urbanized area of 

Pringle Bay.  In addition, this study used GPS to track the vegetation region use of the 

troop which required being central to the majority of the troop to accurately mark 

waypoints (Kaplin & Moermond, 1998).  Focal animal time sampling coupled with the 

high dispersion of the group regularly took me far from the majority of the group and 

often caused the entire troop to be lost from sight for extended periods of time once the 
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focal animal was lost from view.  Given these factors and the fact that focal animal time 

sampling tended to make focal animals nervous and flighty, it was decided to use 

instantaneous scan sampling.  During troop follows, GPS waypoints were taken at scan 

intervals to determine the frequency of reserve zone and vegetation region occupancy 

(Altmann & Altmann, 1970).  Vegetation regions were identified from waypoints using 

ArcView GIS version 3.1.  GPS waypoints were also used to calculate the troops’ straight 

line daily travel distances (Estrada & Coates-Estrada, 1984; Garber & Lambert, 1998; 

Wehncke et al., 2004).  Special attention was also paid to food handling techniques to 

assess any noticeable seed predation (Lieberman & Lieberman, 1986; Davies, 1991; Dew 

& Wright, 1998; Poulsen et al., 2001).  

2.2 Faecal Analysis 

Fresh faecal samples were opportunistically collected during troop follows.  Samples 

were placed in plastic bags and the substrate of deposition as well as the GPS coordinate 

where found were noted (Estrada & Coates-Estrada, 1984; Dew & Wright, 1998; 

Wehncke et al., 2004).  Within two days of collection faecal samples were analysed by 

thinly spreading the faeces on newspaper with a scalpel until all seeds larger than 2mm in 

length were removed (See Pic. 2.2, pg. 17).  The number of seeds less than 2mm in length 

was then conservatively estimated and rounded to the nearest 10th (Wrangham et al., 

1994; Stevenson, 2000; Poulsen et al., 2001).   All seeds other than acacia seeds fell 

under the category of ‘Other’ as opposed to ‘Native’ because not all seeds were native 

but also of anthropogenic origin (i.e. sesame seeds, vegetable and fruit seeds). As the 

study progressed, a seed library was compiled to aid in future seed identification.  

Extracted seeds were examined under a dissecting microscope for signs of damage 
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(Estrada & Coates-Estrada, 1984; Kaplin & Moermond, 1998; Serio-Silva & Rico-Gray, 

2003).  Seeds were categorized as damaged if they showed any cracks or superficial 

damage to the seed coat and as predated if they were obviously damaged to an extent 

precluding germination.  Seeds found to be damaged were not considered predated due to 

preliminary germination trials revealing their ability to germinate. Evidence of seed 

predation was ranked for ‘Acacia’ and ‘Other’ seeds using relative scores of none (no 

seeds), rare (1-10 seeds), common (11-40 seeds) and abundant (>40 seeds) (Kaplin & 

Moermond, 1998).  These scores represent rough estimations of actual seed numbers as it 

was impossible to quantify exactly how many seed parts/coats totalled an entire seed.  

The number of seeds dispersed was quantified by counting all seeds removed from each 

faecal sample.  These seed quantity data were then used to determine the median and 

mean number of seeds per dung sample (Howe, 1980; Tutin et al., 1991; Kaplin & 

Moermond, 1998).  The seed rain rate was then determined by combining the median 

number of seeds per faecal sample with information regarding the density of baboons 

within the study area and the number of faeces passed per day.  The seed rain rate is the 

product of the density of individuals/km², the median number of seeds per dung and the 

number of faeces passed per day (Tutin et al., 1991; Wrangham et al., 1994; Stevenson, 

2000; Poulsen et al., 2001).   

 

 

 

 

Pic. 2.2 Dissection of Faecal Samples 
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2.3 Germination Trials  

The second criterion for effective dispersal assesses the germination potential of 

handled seeds.  A selection of seeds from each faecal sample were planted and labelled as 

‘Other,’ ‘Other Damaged,’ ‘Acacia’, ‘Acacia Control,’ or ‘Acacia Damaged.’ With the 

exception of easily identifiable acacia seeds, identification of gut-passed seeds was not 

possible because most of the seed species recovered from faeces were never observed to 

be eaten during troop follows.  Due to the difficulty in identifying seeds from faecal 

samples, only acacia seeds were planted against control seeds recovered from acacia trees 

(Lieberman et al., 1979; Idani, 1986; Bravo & Zunino, 2000; Poulsen et al., 2001; Serio-

Silva & Rico-Gray, 2003).  Using seed trays, individual seeds were planted 5cm deep in 

sterilized soil and placed in an outdoor nursery constructed to exclude all external seed 

agents such as birds and wind (See Pic. 2.3a & 2.3b below) (Davidge, 1977).  Seeds were 

watered whenever the soil became dry and monitored daily to determine germination 

success and rate (Serio-Silva & Rico-Gray, 2003).   

 

 

 

 

  

 

             Pic. 2.3a Seed Trays         Pic. 2.3b Plant Nursery 
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2.4 Recruitment 

While many studies focus on quantity of seeds dispersed and germination potential, 

post dispersal seed fate is often overlooked because it requires long-term seedling 

monitoring (Clark et al., 1999; Andresen, 2002).  Due to the time constraints on this 

project, it was not possible to effectively report on the recruitment status of deposited 

seeds.  However, microhabitat differences of faecal deposition sites such as vegetation 

communities and reserve zones as well as substrates were noted to assess the quality of 

dispersal (Herrera et al., 1994; Garber & Lambert, 1998; Voysey et al., 1999).   

The comprehensive nature of this study encompasses all three criteria outlined by 

Schupp (1993) thereby providing a useful assessment of the effectiveness of dispersal 

provided by the chacma baboons of the Kogelberg Biosphere Protected Area Network 

from May-July.  
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3. Results 

3.1 Vegetation Region Occupancy 

 Vegetation region use was noted to examine the baboons’ frequency of vegetation 

community occupancy (Altmann & Altmann, 1970).   

 

 

 

 

 

 

 

 

 

 

Fig. 3.1 Observed Occupancy within Vegetation Regions 

 

During the study period from May to mid-July, the Pringle Bay baboon troop spent 

47.7% of their time under observation within xeric seaward slope communities (See Fig. 

3.1 above).  Low dune scrub and strand pioneer communities encountered the highest 

occupancy next to xeric seaward slopes comprising 16.6% of observations, followed 

closely by fynbos on yellow plinthic soil communities with 14.1 % of observations (See 

Fig. 3.1 above).  Higher observed occupancy within xeric seaward slope and fynbos on 

yellow plinthic soil communities is partly due to the location of sleeping cliffs within 
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these communities (See Fig. 3.1, pg. 20).  Observed occupancy within acid sand flat, 

erica-osmitopsis seepage fynbos, and mesic seaward slope communities was low due in 

part to these regions’ smaller distributions within the range of the baboons (See Fig. 3.1, 

pg. 20).  For similar reasons the baboons spent an almost insignificant amount of time 

within coleonema album short rock fynbos, sideroxylon inerme tall dune scrub and 

limestone communities and therefore these communities are excluded from further 

analysis.   

3.2 Occupancy for Urbanized Areas 

To assess the baboons’ ability to disperse seeds throughout the Reserve’s zones, the 

baboons occupancy within urban (transition zone) and non-urban areas (buffer zones) 

was assessed.   

 

 

 

 

 

 

 

 

 

 

The baboons spent 41% of observations within urbanized areas (See Fig. 3.2, above).  

GPS waypoints falling within housing communities that have been demarcated by GIS 

Fig. 3.2 Observed Vegetation Region Occupancy 
within Urban and Non-Urban Areas 
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images were categorized as urban (See Appendix 3 Map, pg. 75).  Low dune scrub, acid 

sand flat, erica-osmitopsis seepage fynbos and xeric seaward slope communities 

comprise the majority of the urbanized area within the habitat of the troop, so it is 

unsurprising that significant levels of urban occupancy were observed within these 

communities (See Fig. 3.2, pg. 21).    

3.3 Foraging Ecology 

In order to determine the relative importance of native and non-native food items to 

the diet of the Pringle Bay baboon troop (specifically of fruits and seeds) behavioural 

observations of their feeding behaviour were undertaken. 

 

 

 

 

 

 

 

 

 

 

 

Results from 200 hours of observation reveal that the Pringle Bay baboon troop 

primarily foraged on native food items (84.3%) (See Fig. 3.3, above).  Among native 

foods, flowers (mainly Protea and Erica flowers), grass without seeds, geophytes, leaves 

Fig. 3.3 Observed Foraging for Different Food Items 
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and seeds were frequently observed being foraged (See Fig. 3.3 pg. 22).  Geophytes are 

defined here as corms, bulbs and/or tubers while the category of ‘Other’ includes 

mushrooms, bark and clay.  Observed foraging on native seeds was frequently directed at 

the cones of Leucadendron xanthoconus.   Invertebrates such as ants, worms and spiders 

as well as native fruits from Chrysanthemoides monilifera and Carpobrotus edulis and 

native seed grass (Sporobolus africanus) were also staples in the Pringle Bay troop diet 

though did not feature as prominently as other food items (See Fig. 3.3, pg. 22).  During 

the study only one incident each of foraging for vertebrates, marine organisms, and 

acacia leaves were observed and have therefore been excluded from analysis.  

Among non-native food items, the baboons were observed to forage predominantly 

for anthropogenic food sources obtained during raids on houses, trash cans and home 

gardens (See Fig. 3.3, pg. 22).  The baboons were also frequently observed foraging for 

alien grass without seeds known as Kikuyu (Pennisetum clendestinum) which can be 

found on house lawns and roadsides (See Fig. 3.3, pg. 22).  Despite concerns about 

baboons contributing to the alien invasion by Acacia cyclops, acacia seeds did not form a 

significant portion of the baboon’s observed foraging efforts during the months of May-

July (See Fig. 3.3, pg. 22).   

3.4 Foraging Ecology for Personal Property 

Due to the nuisance that the baboons present for the residents of the Pringle Bay 

community, the frequency of personal property occupancy and foraging behaviour while 

on personal property was documented.    
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Personal property is defined here as being within/on the home, garden or vehicle of a 

Pringle Bay resident or business.  The baboons spent 23.9% of all observations on 

personal property while the remaining 76.1% of observations were recorded within their 

natural vegetation or on public land such as roads or beaches (See Table 3.4a above).  Of 

the observed time spent on personal property, the baboons spent 69.7% foraging for food.  

Of all observed counts of foraging, 19.9% occurred while the baboons were on personal 

property and nearly half (48.1%) of this was directed at non-native food items (See Fig. 

3.4 above).  Unsurprisingly, anthropogenic food sources were the predominant focus of 

foraging activity on personal property representing 80.1% of all observed foraging for 

anthropogenic food items (See Table 3.4a above).   Predictably, alien grass without seeds 

(Kikuyu) and alien acacia seeds were also mainly observed to be foraged while on 

personal property.  Just over three quarters (77.7%) of all observed foraging for alien 

grass without seeds and 86.5% of all observations of foraging on alien acacia seeds 

On Personal 
Property Food Item 
Yes No 

Native Seed 2.9% 97.1% 
Native Flower 14.1% 85.9% 
Native Fruit 58.7% 41.3% 
Native Grass w/o Seeds 2.4% 97.6% 
Native Seed Grass 39.2% 60.8% 
Native Leaves 42.9% 57.1% 
Geophyte 6.1% 93.9% 
Native Other 6.8% 93.2% 
Invertebrates 2.1% 97.9% 
Alien Seed 30.4% 69.6% 
Alien Grass w/o Seeds 77.7% 22.3% 
Anthropogenic 80.1% 19.9% 
Acacia Seeds 86.5% 13.5% 
Alien Fruit 100.0% 0.0% 

Total Occupancy 23.9% 76.1% Fig. 3.4 Foraging Ecology for Personal 
Property 
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Table 3.4b χ² Values for Foraged Foods that have 
Positive Associations with Personal Property  

(Acacia cyclops) occurred on personal property (See Table 3.4a, pg. 24).  Foraging for 

alien seeds (mainly seeds of Pinus pinaster) was frequently recorded while the baboons 

were on personal property, totalling 30.4% of all observed foraging for alien seeds (See 

Table 3.4a, pg. 24).  Native leaves and flowers were also frequently observed being 

foraged upon while the baboons were on personal property (See Fig 3.4, pg. 24).  Of all 

observed foraging, 42.9% of foraging for native leaves and 39% of foraging for native 

grass without seeds occurred while on personal property (See Table 3.4a, pg. 24).  Native 

fruits, primarily those of Chrysanthemoides monilifera and Carpobrotus edulis, were also 

predominantly foraged by baboons while on personal property, totalling 58.7% of all 

observations (See Fig. 3.4 and Table 3.4a, pg. 24).   

As one would expect, a highly significant association is found between foods 

observed to be foraged on and off of personal property (χ² = 2389.6, df = 13, p < 0.01).  

The foraged food items recorded while on personal property where the observed counts 

of foraging were significantly higher than would occur by chance are listed in the table 

below:  

 

 
Food Item On Personal Property (χ²) 
Native Leaves (χ² = 129.39) 
Native Fruit (χ² = 69.82) 
Alien Fruit (χ² = 16.52) 
Alien Seeds (χ² = 2.34) 
Alien Grass w/o Seed (χ² = 248.56) 
Anthropogenic (χ² = 743.75) 
Alien Acacia Seed (χ² = 61.16) 
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3.5 Foraging within Vegetation Communities 

Foraging within the various vegetation regions was documented to discover the 

importance of each vegetation community to the foraging behaviour of the troop (See 

Table 3.5a below & Fig. 3.5a-3.5f, pg. 27).   

 

 

Table 3.5a Percent of Occurrences of Foraging each Food Item within Vegetation 
Communities 

 

Vegetation Community Food Item 
Xeric Acid Sand Low Dune Fynbos Erica Mesic 

Native Seed 67.5% 6.7% 1.2% 21.0% 2.4% 0.0% 
Native Flower 59.4% 5.8% 7.8% 15.5% 10.1% 0.9% 
Native Fruit 31.1% 18.0% 37.7% 8.2% 4.9% 0.0% 
Native Grass w/o Seeds 58.7% 3.6% 3.2% 19.6% 2.2% 12.6% 
Native Seed Grass 35.4% 15.4% 29.2% 0.0% 18.5% 1.5% 
Native Leaves 55.9% 9.2% 15.7% 8.3% 6.9% 3.2% 
Geophyte 63.2% 6.7% 5.6% 15.8% 2.1% 6.0% 
Native Other 55.9% 8.7% 4.7% 13.4% 7.9% 7.9% 
Invertebrates 66.0% 1.9% 3.1% 18.9% 1.3% 7.5% 
Alien Seed 80.4% 6.5% 4.3% 0.0% 8.7% 0.0% 
Alien Grass w/o Seeds 41.3% 3.3% 33.7% 3.3% 18.5% 0.0% 
Anthropogenic 16.4% 33.8% 34.2% 4.6% 11.0% 0.0% 
Acacia Seeds 36.4% 0.0% 63.6% 0.0% 0.0% 0.0% 
Alien Fruit 66.7% 0.0% 33.3% 0.0% 0.0% 0.0% 
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Fig. 3.5f Foraging Ecology for Mesic 
Seaward Slope Communities 
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Fig. 3.5d Foraging Ecology for Fynbos on 
Yellow Plinthic Soil Communities 
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Fig. 3.5a Foraging Ecology for Xeric 
Seaward Slope Communities 

Fig. 3.5b Foraging Ecology for Acid 
Sand Flat Communities 

Fig. 3.5c Foraging Ecology for Low Dune 
Scrub & Strand Pioneer Communities 

Fig. 3.5e Foraging Ecology for Erica-
Osmitopsis Seepage Fynbos Communities 
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 3.5.1 Native Flowers 

The Pringle Bay baboons were frequently observed foraging for native flowers within 

erica-osmitopsis seepage fynbos, xeric seaward slopes and fynbos on yellow plinthic soil 

communities.  Foraged flower species include various Protea species, Erica plukenetii, 

Oxalis luteola, and Saltera sarcocolla.  While flowers comprised a large proportion of 

observed foraging within these vegetation regions, over half of all occurrences of 

foraging for native flowers occurred within xeric seaward slope communities totalling 

59.6% (See Table 3.5a, pg. 24).  A significant proportion of occurrences were also 

recorded within fynbos on yellow plinthic soil (15.5%) and erica-osmitopsis seepage 

fynbos communities (10.1%). 

3.5.4 Geophytes  

During the study period, geophytes (bulbs, corms or tubers) were food staples of the 

baboons within mesic seaward slope, fynbos on yellow plinthic soil, and xeric seaward 

slope communities (See Fig. 3.5a, 3.5d & 3.5f, pg. 27).  The majority of recorded 

occurrences of foraging for geophytes occurred within xeric seaward slope communities 

(63.2%) (See Table 3.5a, pg. 24).   
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3.5.2 Native Seeds  

Foraging for native seeds was most commonly observed within fynbos on yellow 

plinthic soil (15.3%) and xeric seaward slope communities (15%) (See Fig. 3.5a & 3.5d, 

pg. 27).  Similarly, the highest observed occurrences of foraging for native seeds also 

occurred within these regions with 67.5% of occurrences recorded within xeric seaward 

slope regions and 21% recorded within fynbos on yellow plinthic soil communities (See 

Table 3.5a, pg. 24).  Most observations of foraging for native seeds were recorded when 

the baboons predated the seeds from the serotinous Leucadendron xanthoconus (See pg. 

14 for explanation of serotiny).   

 

 

 

 

 

 

 

Pic. 3.5.2 Baboon Foraging Leucadendron xanthoconus Seeds 
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3.5.3 Native Fruits  

Fruits from Chrysanthemoides monilifera as well as Carpobrotus edulis were among 

the native fruit species observed to be consumed (See Pic. 3.5.3 below).  Native fruits did 

not comprise a large part of the baboons’ diet within any of the vegetation regions but did 

form a larger portion of their diet within low dune scrub and acid sand flat communities 

(See Fig 3.5b & 3.5c, pg. 27).  While it is unsurprising that low dune scrub communities 

incurred the highest percentage of observed occurrences of foraging for native fruits 

(38.3%), it is interesting that a high percentage of occurrences of foraging for native 

fruits was also recorded within xeric seaward slopes communities (30%) despite the low 

prominence of foraging for fruits within this region (See Table 3.5a, pg. 24).  A large 

percentage of occurrences was also noted for acid sand flat communities (18.3%) (See 

Table 3.5a, pg. 24).   

 

 

 

 

 

 

 

 

 

 

 

Pic. 3.5.3 Baboon Foraging Chrysanthemoides monilifera Fruits 
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3.5.5 Native Grass with Seeds  

The only specie observed to be eaten that falls within the category of grass with seeds 

was Sporobolus africanus or ratstail dropseed.  The baboons were not observed to forage 

heavily upon grass with seeds within any of the vegetation regions; however, they were 

more frequently observed foraging for ratstail dropseed within erica-osmitopsis seepage 

fynbos and low dune scrub communities (See Fig. 3.5c & 3.5e, pg. 27).  While grass with 

seeds does not feature among the items most frequently eaten within xeric seaward 

slopes, the highest percentage of foraging occurrences was recorded within this region 

(33.8%) followed by low dune scrub and strand pioneer communities (29.2%) and erica-

osmitopsis seepage fynbos (20%) (See Table 3.5a, pg. 24). 

3.5.6 Native Leaves  

The baboons were observed to spend a significant amount of time foraging for leaves 

within low dune scrub, erica-osmitopsis seepage fynbos, acid sand flat, and xeric seaward 

slope communities (See Fig. 3.5a, 3.5b, 3.5c & 3.5e, pg. 27).  Arcototheca populifolia, 

Aloe arborensens’ and clover leaves (Specie Unknown) were among the most commonly 

consumed leaves.  Overall, 55.9% of all recorded occurrences of foraging for leaves took 

place within xeric seaward slope communities while low dune scrub communities had the 

second highest percent of recorded occurrences (15.7%) (See Table 3.5a, pg. 24). 

3.5.7 Native Grass without Seeds  

Grass without seeds was also a food item commonly foraged by the baboons during 

this study. Prionium serratum was the specie comprising the majority of these 

observations.  Grass without seeds comprised the largest majority of all food items 
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foraged within mesic seaward slope communities (56.2%) (See Fig. 3.5f, pg. 27).  Grass 

without seeds was also observed to make up large proportion of foraging effort within 

fynbos on yellow plinthic soil (27.9%) and xeric seaward slope communities (16.7%) 

(See Fig. 3.5a & 3.5d, pg. 27).  The largest percentage of occurrences of foraging for 

grass without seeds on the other hand was recorded for xeric seaward slope communities 

(58.7%) (See Table 3.5a, pg. 24).  A significant percentage of occurrences of foraging for 

grass without seeds was also recorded for fynbos on yellow plinthic soil communities 

(19.6%) and mesic seaward slope communities (12.6%) (See Table 3.5a, pg. 24).   

3.5.8 Invertebrates  

Predictably, foraging for invertebrates such as ants, spiders and worms was not the 

predominant foraging behaviour within any of the vegetation regions.  When observed, 

foraging for invertebrates comprised a larger percent of observed foraging effort within 

fynbos on yellow plinthic soil (5%), mesic seaward slope (4.4%) and xeric seaward slope 

communities (4%) (See Fig. 3.5a, 3.5d & 3.5f, pg. 27).  Correspondingly, the percentage 

of total recorded occurrences of foraging for invertebrates was highest within xeric 

seaward slope communities (66%), followed by fynbos on yellow plinthic soil 

communities (19%) and mesic seaward slope communities (7.5%)(See Table 3.5a, pg. 

24). 

3.5.9 Native Other 

Among food categorized as ‘Other,’ mushrooms were most commonly foraged.  

‘Other’ food items did not make up a large proportion of observed foraging efforts within 

any of the vegetation communities during the study period, but formed a larger 

proportion of observed counts of foraging within erica-osmitopsis seepage fynbos and 



 33

Table 3.5b χ² Values for Vegetation Regions with Positive Associations with 
Foraged Native Food Items  

mesic seaward slope communities (See Fig. 3.5e & 3.5f, pg. 27).  While foraging for 

‘Other’ native food items did not comprise as large a percentage of overall observed 

foraging within xeric seaward slope communities, the percent of recorded occurrences of 

foraging on ‘Other’ foods was highest within this region (55.9%) (See Table 3.5a, pg. 

24).  Fynbos on yellow plinthic soil communities also had a significant recorded 

occurrence of foraging for ‘Other’ foods totalling 13.4% of all occurrences (See Table 

3.5a, pg. 24).      

Unsurprisingly, a significant relationship exists between the different native food 

items and the vegetations regions where they were observed to be foraged (χ² = 446.172, 

df = 40, p < 0.01). The vegetation regions and native food items where the recorded 

occurrences of foraging were significantly higher than would occur by chance are listed 

in the table below:  

 

 

 

 

 

 

3.5.10 Alien Grass without Seeds 

Alien grass without seeds (Kikuyu) comprised the largest percentage of all observed 

counts of foraging within erica-osmitopsis seepage fynbos communities (11.6%), 

followed closely by low dune scrub communities with 11.3% (See Fig. 3.5c & 3.5e, pg. 

Native Food Item Vegetation Region (χ² ) 
Seeds Fynbos ( χ²  = 5.83), Xeric (χ² = 3.24) 
Flower Erica (χ² = 21.04) 
Fruit Low Dune (χ² = 69.01), Acid Sand (χ² = 12.25) 
Geophyte Xeric ( χ²  = 1.44), Mesic (χ² = 0.53) 
Leaves Low Dune (χ² = 32.24) 
Seed Grass Low Dune (χ² = 36.62), Erica (χ² = 27.11) 
Grass w/o Seeds Mesic (χ² = 49.38), Fynbos (χ² = 5.99) 
Other Erica (χ² = 1.88), Mesic (χ² = 1.75) 
Invertebrates Mesic ( χ²  = 1.65), Fynbos (χ² = 1.5), Xeric (χ² = 1.44) 
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27).  Of all recorded occurrences of foraging for Kikuyu, 33.7% occurred within low 

dune scrub and strand pioneer communities, second only to xeric seaward slope 

communities with 41.3% of all recorded occurrences (See Table 3.5a, pg. 24). 

3.5.11 Alien Fruit 

Only 7 counts of foraging for alien fruits were observed during the study period, of 

which 6 occurred within xeric seaward slope communities, totalling 0.2% of all observed 

foraging within this region (See Fig. 3.5a, pg. 24).  The other count was observed within 

low dune scrub communities but does not register on the foraging ecology bar chart for 

low dune scrub communities due to its almost insignificant percentage of all observed 

foraging within this region (0.1%).   

3.5.l2 Anthropogenic 

Anthropogenic foods comprise the largest percentage of all observed counts of 

foraging within acid sand flat communities (43.8%) and low dune scrub communities 

(20.9%) (See Fig. 3.5b & 3.5c, pg. 27).  Erica-osmitopsis seepage fynbos also incurred a 

significant percentage of observed counts of foraging for anthropogenic foods totalling 

11.3% of all observed counts of foraging within this region (See Fig. 3.5e, pg. 27).  The 

highest percentage of recorded occurrences of foraging for anthropogenic foods also 

occurred within low dune scrub and acid sand flat communities totalling 34.2% and 

33.8% of all recorded occurrences (See Table 3.5a, pg. 24).  A considerable percentage of 

recorded occurrences of foraging for anthropogenic foods was also noted for xeric 

seaward slope communities (16.4%) (See Table 3.5a, pg. 24).   
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3.5.13 Acacia Seeds 

Acacia seeds were only observed to be foraged within low dune scrub and xeric 

seaward slope communities totalling 2.4% and 0.6% of all observed counts of foraging 

within these regions (See Fig. 3.5a & 3.5c, pg. 27).  Of all observed occurrences of 

foraging acacia seeds, 63.6% occurred within low dune scrub communities while 36.4% 

occurred within xeric seaward slope communities (See Table 3.5a, pg. 24).   

3.5.14 Alien Seed 

Observed foraging for alien seeds (Pinus pinaster) comprised the largest percentage 

of overall counts within erica-osmitopsis seepage fynbos communities (4.7%) (See Fig. 

3.5e, pg. 27).  The largest percentage of recorded occurrences of foraging alien seeds on 

the other hand was observed within xeric seaward slope communities totalling 80% (See 

Table 3.5a, pg. 24).  

 

 

 

 

 

 

 

 

Pic. 3.5.14 Baboon Foraging Pinus pinaster Seeds 
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Table 3.5c χ² Values for Vegetation Regions with Positive 
Associations with Foraged Non-Native Food Items 

As was observed among native foods and vegetation regions, a highly significant 

relationship exists between the various alien food items and the vegetation regions where 

they were observed to be foraged (χ² = 117.543, df = 16 p < 0.01).  The vegetation 

regions and non-native foods items where the recorded occurrences of foraging were 

significantly higher than would occur by chance are listed in the table below:  

 
 

Alien Food Item Vegetation Region (χ² ) 
Seeds Xeric (χ² = 34.9) 
Fruit Xeric (χ² = 1.34) 
Grass w/o Seeds Erica (χ² = 3.00), Xeric (χ² = 2.79) 
Anthropogenic Acid Sand (χ² =15.22) 
Acacia Seeds Low Dune (χ² = 3.81) 
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3.6 Quantity of Dispersed Seeds 

The number of seeds dispersed in faecal clumps is one of several measures that 

evaluates the effectiveness of dispersal and quantifies the contribution that a particular 

dispersal agent makes to plant reproduction (Janzen, 1971; Garber, 1986; Chapman & 

Onderdonk, 1998; Kaplin & Moermond, 1998).  Many studies have used the quantity of 

dispersed seeds as an indicator of dispersal effectiveness (Davidge, 1977; Tutin et al., 

1991; Wrangham et al., 1994; Poulsen et al., 2001).  The mean number of seeds 

recovered from faecal samples is one measure of the quantity of seeds dispersed.  

Another method assesses the seed rain rate created by dispersers.  The seed rain rate is 

the product of the density of individuals within a habitat (individuals/km²), the median 

number of seeds per faecal sample and the number of defecations produced by an 

individual per day (Tutin et al., 1991; Wrangham et al., 1994; Poulsen et al., 2001).   

In total, 162 faecal samples were analysed during the study period of which 98.1% 

contained seeds.  The Pringle Bay baboons deposited a geometric mean of 45 seeds per 

faecal sample (S.D. ÷× 2.78; N = 162). The median number of seeds deposited per faecal 

sample was 50.  The true number of defecations made by an individual in a day is 

unknown but observations suggest that a conservative estimate can be placed at 1-3 

defecations per day.  This defecation estimate can be combined with the density of 

baboons within the study area (approximately 3.2 individuals/km²) to obtain the seed rain 

rate.  The Pringle Bay baboons’ seed rain rate during the study period was in the region 

of 160 - 480 seeds/km² per day.  It is important to note that the density of baboons was 

calculated using the range used during the study period (5.3 km²) and not the total home 

range (14.2 km²).  In total, between approximately 12000 and 36000 seeds/km² were 
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deposited during the study period.  These numbers represent all seeds deposited, 

including seeds with cracked seed coats (‘Damaged’), the estimated number of small 

seeds and acacia seeds (Stevenson, 2000).  The mean number of Acacia cyclops seeds 

found per faecal sample was 0.19 (S.D. ± 0.97; N = 162) comprising 0.2% of all seeds 

recovered from faeces.  The proportion of other seed species deposited in each faecal 

sample is unknown because at the time of this study no seed library was in existence to 

aid in  the identification of recovered seeds.   

  

 

 

 

 

 

 

 

Results from the transformation of weekly and monthly mean seed counts reveal that 

number of seeds deposited in faecal samples per week and month varied over the course 

of this study. The highest recorded mean monthly seed count recovered from faecal 

samples occurred during the month of May (Mean: 71, S.D. ÷× 2.71; N = 61) while the 

lowest monthly mean seed count was recorded for the month of June (Mean: 28, S.D. ÷× 

2.39, N = 61) (See Fig. 3.6b, pg. 38).  In terms of mean seed counts recovered per week, 

the highest mean seed count was recorded for the 10th week of the study (Mean: 95, S.D. 

÷× 2.33; N = 9).  High mean seed counts were also recorded for faecal samples collected 

Fig. 3.6a Mean Seed Count Recovered per 
Week from Faecal Samples 

Fig 3.6b Mean Seed Count Recovered per 
Month from Faecal Samples 
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during the second (Mean: 89, S.D. ÷× 2.68; N = 29) and fourth week of May (Mean: 69, 

S.D. ÷× 2.24; N = 6) (See Fig. 3.6a, pg. 38).  The lowest weekly mean seed count was 

recorded for week 6 averaging 9 seeds/sample (S.D. ÷× 2.43; N = 7) (See Fig. 3.6a, pg. 

38).   

3.7 Quality of Dispersal 

Studies concentrating on the quantity of seeds dispersed are informative; however, the 

quality of dispersal often has a bigger impact on the final fate of seeds and thus serves as 

a better indicator of disperser effectiveness (Garber, 1986; Schupp, 1993; Voysey et al., 

1999; Wehncke, 2004).  The effectiveness of dispersal agents heavily depends on the 

foraging behaviour, fruit removal rates, seed handling techniques, and daily travel 

distances of the agent (Schupp, 1993; Garber & Lambert, 1998; Wenny, 2000; Wehncke 

et al., 2004). 

3.7.1 Daily Travel Distance 

 Daily distance travelled was calculated by measuring the troops’ straight line daily 

travel distances using GPS waypoints (Estrada & Coates-Estrada, 1984; Garber & 

Lambert, 1998; Wehncke et al., 2004).  During the study period, Pringle Bay baboons 

travelled an average daily straight line distance of 1.67km (S.D. ± 0.84; Range: 0.5km – 

3.6km).  The daily travel distance reported here is an underestimation of the true distance 

travelled because the baboons did not travel in a straight line but rather meandered 

throughout their range. 
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Fig. 3.7.2a Abundance of ‘Other’ Seed 
Predation within Faecal Samples 
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Fig. 3.7.2b Abundance of Acacia Seed 
Predation within Faecal Samples 

3.7.2 Seed Handling  

Primates can act as seed predators or seed dispersers.   Seed predators kill seeds 

during handling and have a negative overall impact on plant fitness (van Roosmalen et 

al., 1988; Davies, 1991; Gautier-Hion et al., 1993; Chapman & Chapman, 1996; Norconk 

et al., 1997).  Seed dispersers include seed swallowers/defecators, seed droppers, or seed 

spitters that do not harm seeds during handling (Rowell, & Mitchell, 1991; Gautier-Hion 

et al., 1993; Garber & Lambert, 1998; Kaplin & Lambert, 2002). These categories are 

only generalizations, and primates often fall into more than one (Hulme, 2002; Lambert, 

2002).   

The Pringle Bay baboons were observed to act as seed predators for some plant 

species and seed spitters and defecators for other plant species.  They were also seed 

predators and seed dispersers for the same plant (Acacia cyclops), damaging some seeds 

while others escaped mastication and were swallowed and dispersed without harm.   

 

 

 
 
 
  
 
 
 
 
 
 
 
 

Seed predation was assessed during faecal analysis by categorising the abundance of 

predation observed within each faecal sample (See Data Collection section pg. 17 for 
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explanation of abundance categories).  Evidence of ‘Other’ seed predation was observed 

in 91.4% of all faecal samples but at a relatively low abundance (61.7% Rare) (See Fig. 

3.7.2a, pg. 40).  Rarely did faeces contain abundant evidence of predation as evidenced 

by only 2.5% of dung samples showing common predation and 1.9% showing abundant 

predation (See Fig. 3.7.2a, pg. 40).  As would be expected, evidence of acacia predation 

was absent from 72.8% of all dung samples (See Fig.3.7.2b, pg. 40).  When observed, the 

abundance of predated seeds was usually rare (20.4%) (See Fig. 3.7.2b, pg. 40).  Only 

4.9% of samples contained common acacia predation and even fewer showed evidence of 

abundant predation (1.9%) (See Fig. 3.7.2b, pg. 40). 

Among native seed species, the Pringle Bay baboons foraged on cones from the 

serotinous Leucadendron xanthoconus, removing the immature seeds contained within 

the cone structure.  In all observations of foraging for Leucadendron xanthoconus the 

baboons acted as seed predators, scraping the seeds from the cones with their front teeth.  

This statement is further supported by the absence of Leucadendron seeds in faecal 

samples. The baboons acted as seed spitters and seed swallowers of the seeds of 

Chrysanthemoides monilifera.  They would remove the fleshy fruit pulp from the centre 

seed with their teeth and discard the cleaned seeds onto the ground beneath parent plants.  

The baboons would also fill their cheek pouches with these fruits before leaving bushes, 

but the fate of seed on those occasions is unknown.  In addition, the baboons were 

observed eating these fruits whole, consuming the seed within.  Evidence of swallowing 

Chrysanthemoides monilifera seeds was further apparent in faecal samples where 

upwards of 200 seeds were removed at times.   The baboons also acted as seed 

swallowers of Sporobolus africanus seeds (Ratstail Dropseed).  They would run the 
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seeded ends of this grass through their lips, removing all seeds from the stems as it 

passed through their mouths.  The Pringle Bay troop also swallowed the seeds contained 

within the fruits of Carpobrotus edulis (Iceplant/Fig).  Seeds of this specie were also 

commonly found within faecal samples.  While these were the only native seed species 

that could be identified during field observations, it is clear from faecal analyses that the 

baboons consumed many other seeded species that were never observed to be eaten.   

Only two alien seed species were foraged by the Pringle Bay baboons, Acacia cyclops 

(Rooikrans) and Pinus pinaster (Pine Tree).  The baboons could be heard crunching on 

Rooikrans seeds and thus were categorized as acacia seed predators.  Despite these 

observations, acacia seeds were recovered from faecal samples suggesting that some 

seeds escape mastication and are dispersed in faecal clumps.  Pinus pinaster cones were 

torn apart and seeds removed and masticated (See Pic. 3.5.14, pg. 35).  As such, these 

seeds were also categorized as predated, a statement which is further supported by the 

absence of these seeds within faecal samples.  

3.7.3 Germination Potential 

In addition to having differing fruit handling techniques, dispersal agents can have 

differential impacts on seed germination.  Seed ingestion by frugivores is often presumed 

to increase germination percentage and rate, but these benefits are far from universal 

(Traveset & Verdu, 2002).  Gut passage can positively impact the germination rate of 

some plant species while not greatly benefiting, or indeed negatively impacting other 

plants species (Lieberman, 1979; Lieberman & Lieberman, 1986, Ganzhorn et al., 1999; 

Bravo & Zunino, 2000).   
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Germination trials showed that germination was maintained after passage through the 

baboon digestive tract for at least 8 seed species as well as for alien Acacia cyclops seeds.  

To date, 92 seeds or 9.5% of planted seeds have germinated (N=972).   

 

Undamaged Seed Type % Germinated # Germinated Mean Germination Rate 
Chrysanthemoides monilifera 8.8% (N = 102) 9 seeds 23 days (S.D. ± 2.88) 
Seed Sample 1 2.3% (N = 304) 7 seeds 70 days (S.D. ×÷ 1.32) 
Seed Sample 'Boney' 34.9% (N = 146) 51 seeds 25 days (S.D. ×÷ 1.47)  
Seed Sample 8 18.2% (N = 11) 2 seeds 24 days (S.D. ± 1.41) 
Seed Sample 9 25% (N =32) 8 seeds 24 days (S.D. ± 1.55) 
Seed Sample 'Apple' 25% (N = 4) 1 seed 23 days (not a mean) 
Seed Sample 7 3.2% (N = 95) 3 seeds 24 days (S.D. ×÷  1.66) 
Unknown 'Other' Seeds 7.3% (N = 82) 6 seeds 34 days (S.D. ×÷ 1.75) 
Acacia cyclops 9.1% ( N = 22) 2 seeds 57.5 days (S.D. ± 0.71)  
Damaged Seed Type % Germinated # Germinated Mean Germination Rate 
Chrysanthemoides monilifera 15.4% (N = 13) 2 seeds 23.5 days (S.D. ± 0.71) 
Seed Sample 1 33.3% (N = 3) 1 seed 51 days (not a mean) 

 

The only two germinated seed species that have been identified are seeds from Acacia 

cyclops and Chrysanthemoides monilifera.  The other 6 germinated seed samples and 

various ‘unknown’ seed samples have yet to reach a stage of development where they can 

be positively identified (See Pic. 3.7.3a & 3.7.3b below).  Of all the seed samples to 

germinate, the sample labelled ‘Boney’ experienced the most significant germination 

success with 34.9% percent of all planted seeds successfully germinating (See Table 

3.7.3 above & Pic. 3.7.3a below).  Nine Chrysanthemoides monilifera seeds also proved 

successful in germination trials as did 8 Sample 9 seeds (See Table 3.7.3 above). 

 

 

 

 

Table 3.7.3 Germination Trial Results 

Pic. 3.7.3a Germinated ‘Other’ 
Seed (Seed Sample: ‘Boney’) 

Pic. 3.7.3b Germinated ‘Other’ 
Seed (Seed Sample: Sample 1) 

Pic. 3.7.3c Germinated Acacia 
Seed  
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Interestingly, damaged seeds from Chrysanthemoides monilifera and seed sample 1 

also germinated; however, due to the small sample sizes, chi square tests of association 

could not accurately detect whether the damage inflicted by baboons significantly 

improved or impaired germination rates (See Table 3.7.3, pg. 43).  Looking at the small 

samples available, it appears that the germination rate of damaged Chrysanthemoides 

monilifera seeds is the same as that of undamaged seeds.  Conversely, the germination 

rate of the damaged sample 1 seed appears to have been improved.  These findings are 

purely speculative until more germination data for damaged and undamaged seeds are 

collected for use in statistical analyses.   

To assess the impact of gut passage on germination rates of alien acacia seeds, all 

acacia seeds recovered from faecal samples were planted against control seeds collected 

from acacia trees.  Thus far, only 2 of the 30 acacia seeds recovered from faeces have 

germinated while no control seeds have germinated (See Pic. 3.7.3c, pg. 43).  

3.7.4 Recruitment 

A potential benefit of increased germination rate is a decrease in length of exposure to 

post-dispersal seed predators; however, optimal placement is likely to be more important 

to seedling survival than any increase in germination rate (De Figueiredo, 1993; Schupp, 

1993; Voysey et al., 1999; Serio-Silva & Rico-Gray, 2003; Wehncke et al., 2004).  

Despite this, post dispersal seed fate is often overlooked by researchers who typically 

focus on the quantity of seeds dispersed and their germination potential after handling 

(Schupp, 1993; Clark et al., 1999; Andresen, 2002, Balcomb & Chapman, 2003).  The 

fact that post dispersal seed fate is frequently overlooked is not surprising given the level 

of difficulty in assessing post-dispersal seedling survival and the amount of time required 
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to adequately measure the recruitment status of dispersed seeds (Schupp, 1993; Clark et 

al., 1999; Andresen, 2002).  While this study was far too short to complete an effective 

recruitment study, dispersal quality is superficially assessed in terms of microhabitat 

deposition sites consisting of vegetation regions, reserve zones and substrate types.   

3.7.4.1 Vegetation Region of Seed Deposition  

Fifty percent of the seeds recovered from faecal analyses were deposited within xeric 

seaward slope communities (See Fig. 3.7.4.1 below).  A large proportion of seeds was 

also recovered from dung deposited within low dune scrub and strand pioneer 

communities (20.6%) (See Fig. 3.7.4.1 below).  Erica-osmitopsis seepage fynbos and 

fynbos on yellow plinthic soil communities also received a significant number of seeds 

collected from faecal samples totalling 13.6% and 8.3% of the seed count totals accruing 

to these regions (See Fig. 3.7.4.1 below).  Of all seeds recovered from faecal samples, 

6.1% were deposited within acid sand flat communities while only 1.5% of recovered 

seed count was dispersed within mesic seaward slope communities (See Fig. 3.7.4.1 

below).  These totals are approximations as they include the estimated number of seeds 

smaller than 2mm (Stevenson, 2000). 

 

 

 

 

  

 

Fig. 3.7.4.1 Percentage of Recovered Seeds Collected 
from each Vegetation Region 
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3.7.4.2 Deposition within Urbanized Areas 

The baboons spent a significant amount of observations within urbanized areas 

(transition zone), so it is not surprising that 42.6% of all collected faecal samples were 

deposited within those areas while 57% were found within non-urban areas (buffer 

zones).  While fewer faecal deposits were collected from urbanized areas, a larger seed 

count of 6479 seeds was recovered from faecal samples collected within urban areas 

whereas 5715 seeds were collected from deposits within non-urban areas.  These seed 

counts are not exact and include all large seeds, damaged seeds, acacia seeds, and the 

estimated number of small seeds per faecal sample (Stevenson, 2000).  Among acacia 

seeds, 20 were recovered from faeces deposited within urban areas while 10 were found 

in dung deposited within non-urban areas.  

3.7.4.3 Substrate of Seed Deposition  

Nearly half of the 162 faecal samples collected were deposited on rocks (49.4%).  

Faecal clumps were also commonly found on gravel roads (10.5%) and dirt/soil 9.3% 

(See Fig. 3.7.4.3, pg. 47).  Faecal clumps that were found on dirt/soil were deposited 

upon open areas of soil that were free from vegetation cover and therefore never required 

a categorization of ‘shaded.’  Deposition upon existing vegetation such as grass, bushes 

or ground cover were less commonly found, but when observed were more frequently 

located upon vegetation free from any canopy cover (vegetation no shade) (See Fig. 

3.7.4.3, pg. 47).  In addition, defecations were frequently collected from patios when the 

baboons lounged and played upon rooftops (7.4%) (See Fig. 3.7.4.3, pg. 47).  Dung 

samples were also retrieved from window sills, but this substrate category can be 

considered as a subset of ‘Patio’ since the result of defecations upon both substrates was 
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often removal by residents.  Paved roads were also sites where dung was commonly 

collected because once one troop member deposited faecal matter, the other troop 

members typically followed suit (See Fig. 3.7.4.3 below).  Defecation upon beaches was 

the least frequently observed deposition site during the study period (after combining the 

categories of patio and window sill). 

 

 

 

 

 

 

3.7.4.4 Substrate Suitability 

Substrates of deposition can be assessed in terms of their suitability of deposition.  

Gravel roads, paved roads, patios, window sills and the beach are considered undesirable 

deposition sites due to a seed’s likely mortality from traffic and/or inability to germinate 

on these substrates (Balcomb & Chapman, 2003).  Suitable substrates include rocks, 

unshaded vegetation, dirt/soil, and shaded vegetation because seeds have a higher 

probability of germinating when deposited in these locations (See Discussion pg. 67 for 

further reasoning).  In total, 27.8% of collected faecal deposits were found on unsuitable 

substrates while 72.3% of dung collected was found on suitable substrates (See Table 

3.7.4.4, pg. 48).  Unsurprisingly, 72.7% of the total of ‘Other’ seeds recovered from 

Fig. 3.7.4.3 Percentage of Faeces Found on Different Substrates 



 48

Table 3.7.4.4 Percent of ‘Other’ and Count of ‘Acacia’ Seeds Found on Different Substrates 

faecal samples were deposited on substrates deemed suitable for germination (See Table 

3.7.4.4 below).  Regarding the 30 recovered acacia seeds, 13 were found upon suitable 

substrates (See Table 3.7.4.4 below). 

 

 

 

 

 

 

  

Substrate Other Percent Acacia 
Count 

Vegetation No Cover 6.1% 3 
Gravel Road 13.5% 8 
Window Sill  0.5% 0 
Patio 6.4% 7 
Dirt/Soil 6.1% 2 
Rock 55.4% 8 
Vegetation Shaded 6.5% 0 
Beach  2.8% 2 
Paved Road 2.8% 0 
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4. Discussion 

4.1 Foraging Ecology 

The results obtained from the chi square tests of association among food items and 

vegetation regions were highly significant, reflecting the distribution of food items 

throughout the various vegetation regions.  The most relevant results regard the 

distribution of alien foods and native fruits and seeds (See Tables 3.5b, pg. 33 & Fig. 

3.5c, pg. 36).  Within the coastal plains of the Reserve exist edaphic soil conditions 

which have arisen from acidic, weathered sand stone material (Table Mountain 

sandstone) mixing with higher pH beach cast sediment and leached trace elements and 

minerals from low lying areas (Cowling et al., 1992). These edaphic soil conditions 

provide a suitable environment for the colonisation/proliferation of berry/fruit producing 

plants such as Chrysanthemoides monilifera, Carpobrotus edulis, rhus, and colpoon 

(Cowling et al., 1992). The result is the higher than expected recorded occurrence of 

foraging for fruits within the coastal plains’ low dune scrub and acid sand flat vegetation 

communities (See Table 3.5b, pg. 33).  The majority of recorded occurrences of foraging 

for native seeds was directed at Leucadendron xanthoconus.  Leucadendron xanthoconus 

thrive within the acid sands of mountain slopes and coastal hills, hence the higher than 

expected occurrence of foraging native seeds within coastal slopes comprised of xeric 

seaward slope and fynbos on yellow plinthic soil communities (Mustart et al., 1997) (See 

Table 3.5b, pg. 33).  A higher than expected occurrence of foraging for native seed grass 

was recorded for low dune scrub and erica-osmitopsis seepage fynbos communities (See 

Table 3.5b, pg. 33).  This result is likely due to the easy visibility and consumption of 
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Sporobolus africanus by baboons while travelling along roadsides which run through 

these communities. 

There is a significant association between the availability of these alien food items 

and the vegetation communities which comprise the transition zone of Pringle Bay (See 

Table 3.5c, pg. 36).  Of particular interest is the significant relationship between the 

recorded occurrence of foraging for Rooikrans seeds and low dune scrub communities 

(See Table 3.5c, pg. 36).  The larger than expected recorded occurrences of foraging for 

acacia seeds within low dune scrub regions is to be expected given that Rooikrans was 

introduced into these communities to help reduce dune size (Boucher, 1978).  Another 

highly significant relationship exists between xeric seaward slope communities and 

recorded occurrences of foraging for alien seeds (See Table 3.5c, pg. 36).  This is the 

result of a Pinus pinaster infestation within a xeric seaward slope community located 

across the river from the Pringle Bay township (Boucher, 1978).  In addition, a strong 

association exists between acid sand flat communities and the number of recorded 

occurrences of anthropogenic foraging (See Table 3.5c, pg. 36).  This relationship is the 

result of the presence of the Pringle Dump within an acid sand flat community.   

4.2 Personal Property 

The Pringle Bay baboons are considered a nuisance by many Pringle Bay residents 

because they commonly raid trash cans, houses and businesses and their agility, dexterity, 

and large body size often result in damage to personal property.  The Pringle Bay 

community comprises a large portion of the baboon’s habitat as is suggested by the 

occurrence of 41% of observations within the urbanized portion of the study area (See 

Fig. 3.2, pg. 21).  In addition, nearly one quarter of all observations (23.9%) recorded the 
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presence of baboons on personal property (See Table 3.4a, pg. 24).  Unsurprisingly, 

anthropogenic foods were the main focus of foraging efforts when the baboons were 

observed on personal property (See Fig. 3.4, pg. 24).  The fact that human foods only 

comprise 9.4% of the total diet observed during the study period suggests the baboons 

opportunistically exploit anthropogenic foods when given the opportunity but do not 

heavily subsist upon human foods (See Fig. 3.3, pg. 22).  The alien Kikuyu grass that 

comprises residential lawns was also a frequently foraged food item when the baboons 

were observed on personal property (See Fig. 3.4, pg. 24).  Much like anthropogenic 

foods, Kikuyu is not a dietary staple, but a food opportunity that has been readily 

exploited.  Foraging for alien fruits was also associated with personal property, but these 

results are to be expected given that the seven observations of foraging alien fruits were 

directed at alien plant species planted within residential gardens.  In addition, native fruits 

(Chrysanthemoides monilifera and Carpobrotus edulis) and native leaves were 

commonly foraged food items of the baboons when observed on personal property (See 

Fig. 3.4, pg. 24).  Clovers, categorized as a native leaf, typically grow within the Kikuyu 

grass of residential lawns and account for the higher than expected incidence of foraging 

native leaves on personal property (See Table 3.4b, pg. 25).  Because fruit producing 

species tend to grow within the edaphic soil conditions of coastal plains vegetation 

communities, and communities have been erected near the coast, it is unsurprising that 

the baboons are often found foraging these fruiting species on personal property (le 

Maitre & Midgley, 1992).  The higher than expected counts of foraging for Acacia 

cyclops and Pinus pinaster seeds while on personal property are to be expected given that 

the infestations of these species are directly related to development of the township and 
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the injudicious planting practices of residents (See Table 3.4b, pg. 25) (Macdonald et al., 

1985; Richardson et al., 1992).  It appears that the baboons spent the majority of 

observations on personal property foraging for non-native food items or for native leaves 

(clovers) which grow within alien Kikuyu grass (See Fig. 3.4, pg. 24).  Overall, the 

baboons were observed within their natural habitat more than they were upon personal 

properties (See Table 3.4a, pg. 24).     

4.3 Occupancy within Urbanized and Non-Urbanized Areas 

Urban areas represent the transition zones of the Kogelberg Biosphere Reserve 

network.  The baboons spent 41% of observations within the transition zone that 

comprises the urban area of Pringle Bay (See Fig. 3.2, pg. 21).  The other 59% of 

observations were recorded outside of the Pringle Bay transition zone within the buffer 

zones of the reserve network (See Fig. 3.2, pg. 21).  While the home range of the Pringle 

Bay baboons extends into the core zones of the reserve, the baboons were only observed 

to range within transition (urban) and buffer zones (non-urban) during the months of May 

to July (See Appendix 2 Map, pg 74).  The baboons are therefore capable of dispersing 

seeds between these two zones.   

4.4 Quantity of Dispersed Seeds 

The quantitative measure of disperser effectiveness is assessed by the number of 

visits made to the plant by a disperser and the number of seeds dispersed per visit (Howe, 

1980; Schupp, 1993).  Unfortunately, adherence to these quantitative measures was not 

possible during this study.  Most seeds recovered from faecal analysis were never 

observed being eaten and it was virtually impossible to quantify the number of seeds 

consumed per visit.  While these quantitative measures of disperser effectiveness may be 
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well suited to study sites with trees with large fruits/seeds or studies of smaller cohesive 

groups of animals where focal animal time sampling is possible, these measures did not 

suit this study site or study animals (Howe, 1980; Chapman, 1989; Schupp, 1993; Kaplin 

& Lambert, 2002).  Instead, the quantity of seeds dispersed was assessed using the mean 

number of seeds dispersed and the seed rain rate of the animals within the study area 

(Tutin et al., 1991; Kaplin & Moermond, 1998; Stevenson, 2000; Poulsen et al., 2001).  

In terms of quantity, the baboons were not effective dispersers for Acacia cyclops during 

this study period (Mean: 0.19 seeds per faecal sample, S.D. ± 0.97) suggesting the 

baboons only play a limited role as dispersal agents of this specie during May-July.  This 

finding may be in part due to the lack of seeds available.  Most trees had dropped their 

seed bank before the onset of this pilot study and new seed pods only began developing 

in July. Within the  Cape of Good Hope Nature Reserve, the greatest utilization of acacia 

seeds was reported during the months of April-May when adult male chacma baboons 

were observed to consume 19,000 Acacia cyclops seeds daily (Davidge, 1977).  It is clear 

then that chacma baboons are capable of consuming large numbers of acacia seeds, and 

this is no exception within the study troop who had previously been observed spending 

hours a day feeding on acacia seeds (Spencer, pers. com.).  Birds are typically considered 

the major dispersers of Acacia cyclops, but baboons may pose a greater threat to the 

reserve network since they have the potential to disperse larger quantities of acacia seeds 

further from the current areas of distribution (Mustart et al., 1992; Richardson et al., 

1992).  To fully assess the Pringle Bay troop’s effectiveness as dispersal agents of Acacia 

cyclops, a repeat of this study needs to be carried out throughout all seasons.   
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In terms of total quantity of seeds dispersed, the baboons are by far the most effective 

seed dispersers within the fynbos ecosystem, depositing a mean of 46 seeds per faecal 

sample (S.D. ×÷ 2.78; N=162) and dispersing between approximately 12000 and 36000 

seeds/km² during the two and half month study period alone (Tutin et al., 1991 

Stevenson, 2000; Poulsen et al., 2001).  Other dispersal agents such as birds, rodents and 

ants are not capable of moving the large numbers of seeds that were found within the 

faecal clumps of baboons.  Not only did the Pringle Bay baboons disperse a large number 

of seeds during this study, they also exhibited daily travel distances averaging 1.67km per 

day (S.D. ± 0.84; Range: 0.51km – 3.6 km).  These long daily travel distances coupled 

with the troop’s utilization of a variety of vegetation regions and consumption of large 

quantities of seeds provides the baboons with the potential to play an important role in 

the regeneration of the fynbos ecosystem (Estrada & Coates-Estrada, 1984; Dew & 

Wright, 1998; Stevenson, 2000; Wehncke et al., 2004).  These characteristics qualify the 

Pringle Bay baboons as ideal dispersal agents for consumed seed species within the 

Fynbos Biome (Wrangham et al., 1994; Garber & Lambert, 1998; Voysey et al., 1999; 

Balcomb & Chapman, 2003).  It is important to note that the estimated number of seeds 

dispersed is an overestimation of the true dispersal abilities of the Pringle Bay troop.  The 

seed counts derived from faecal analysis incorporate all seeds recovered and do not 

distinguish between native seeds and anthropogenic seeds.  At the time of this study, no 

seed library was in existence for aid in identification of seed species.  Only towards the 

end of the study period did positive identification of anthropogenic seeds occur and then 

was it only possible to identify sesame seeds and the various seeds comprising bird seed.  

In retrospect it can be reported that significant numbers of bird seed and sesame seeds 
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were included in some faecal samples’ total seed counts.  Thus, the reported seed rain 

rate may exaggerate the baboons’ true dispersal abilities.  The continuation of this study 

will benefit greatly from the results of this pilot study in that future seed counts can begin 

to ignore identified anthropogenic seeds.  By solely quantifying the native and acacia 

seeds recovered from faecal samples, a clearer picture of the baboons’ true dispersal 

abilities will begin to emerge.  The estimates provided here can serve as reference point 

until more data are collected and analysed.   

There were significant differences in the numbers of seeds recovered from faecal 

samples and the study week and month in which they were found (See Fig. 3.6a & Fig. 

3.6b, pg. 38).  This variation in seed deposition may be the result of seasonal variation in 

the amount of fruit/seeds consumed and/or the availability of fruiting and seeding species 

throughout the study period (Andresen, 2002).  While seasonal variation in seed dispersal 

has been well documented in the literature, it is difficult to confirm variations in 

fruit/seed foraging and availability because many of the seeds recovered from dung 

samples were never observed to be eaten (Lieberman et al., 1979; Wrangham et al., 1994; 

Yumoto, 1998; Kaplin & Lambert, 2002).  The only identifiable seed species recovered 

from faecal samples were from Acacia cyclops, Chrysanthemoides monilifera, and 

Carpobrotus edulis.  Prior to the commencement of this study, the baboons had 

frequently been observed foraging for Acacia cyclops seeds.   When compared with the 

infrequent observations of foraging during this study (See Fig. 3.3, pg. 22), these 

observations suggest that the baboons’ low reliance on this food item during this study is 

the result of the low availability of Rooikrans seeds. The baboons also rarely foraged 

fruits of Chrysanthemoides monilifera during the majority of the study because no fruits 
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were present on these plants.  Observed foraging for Chrysanthemoides monilifera was 

instead directed at the abundant flowers.  Once this specie began to fruit, the baboons 

were frequently observed foraging its fruits and many seeds could be found in faecal 

samples.  Similar foraging observations were made in regards to the fruiting and 

flowering cycles of Carpobrotus edulis.  Given these observations, it is plausible that the 

variation in the quantity of seed deposition is related to the seasonal availability of 

fruits/seeds.   

Another possible indicator of a frugivore’s importance to the ecosystem is the number 

of species it disperses (Stevenson, 2000; Poulsen et al., 2001).  Unfortunately, the species 

identity of planted seeds within this study remains unknown until seedlings reach an 

identifiable stage in development.  What is known is that 14 seed types were recovered 

during faecal analysis.  Chrysanthemoides monilifera and Acacia cyclops are two of the 

14 recovered species and it is unknown how many of remaining 12 unidentified seed 

types are of anthropogenic origin.  It is hoped that with the progression of this study, 

more will be discovered about the different seed types planted in germination trials.  

Until this project is successfully carried out throughout all seasons and the seeds 

recovered from faecal samples can be positively identified, it is impossible to know the 

true number of species dispersed by the baboons.  Given the current paucity of data, at 

this point it is unfair to draw any conclusions about the baboons’ importance to the 

ecosystem based on the number of species dispersed.   

4.5 Seed Handling Discussion  

As the only large bodied, destructive feeders in the habitat, the baboons are thought to 

act as stochastic disturbances thereby replacing the fire component in areas of fire 
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exclusion (See Rationale, pg. 13).  During this study, the baboons were only observed 

foraging on one serotinous specie (Leucadendron xanthoconus), but only predated the 

seeds of this specie and never acted as overly destructive feeders.  This is not to say that 

the baboons’ foraging behaviour may not benefit other serotinous species as it is thought 

to do; however, they were not observed to destructively forage on any other serotinous 

specie from May-July.  Until their foraging behaviour is observed all year round, it will 

remain unknown whether these observations hold true throughout the seasonal changes in 

food availability.  

The quantity of seeds dispersed is one factor determining the overall effectiveness of 

a dispersal agent.  Quality of seed handling on the other hand serves as a better predictor 

of disperser effectiveness because seed handling techniques can have lasting impacts on 

seedling survival (Schupp, 1993; Chapman & Chapman, 1996; Balcomb & Chapman, 

2003).  Studies have shown that primates can switch between acting as seed predators 

and seed dispersers depending on the season and the species of fruits/seeds available 

(Janzen, 1971; Gautier-Hion et al., 1993; Yumoto, 1998; Kaplin & Lambert, 2002).  It is 

therefore difficult to definitively categorise the seed handling abilities of the Pringle Bay 

baboons without knowledge of their food handling techniques throughout all seasons.  

However, during this study period it is clear that the baboons acted as both seed 

dispersers and seed predators for both alien and native plant species. Among native 

species, only four species that the baboons were observed to forage were able to be 

identified.  The baboons were seed swallowers for Sporobolus africanus and Carpobrotus 

edulis.  The very small size of seeds from these species (<2mm) enable them to escape 

mastication therefore they are unlikely to become targets of predation, regardless of the 



 58

season (Lieberman et al., 1979).  Seeds from the cones of Leucadendron xanthoconus 

were predated during this study period, but because this specie is serotinous and retains 

its seeds for several years it is difficult to know whether the seeds are also predated upon 

their release (Mustart et al., 1997).  The seeds of Chrysanthemoides monilifera were spat, 

swallowed, and occasionally predated during the removal of fruit pulp.  Seed spitting 

creates a very distinct seed shadow from defecated seeds which tend to be dispersed in 

high seed density faecal clumps (Rowell & Mitchell, 1991; Kaplin & Lambert, 2002; 

Balcomb & Chapman, 2003).  Seeds are usually spat singly after they have been cleaned 

of fruit pulp, thereby decreasing the likelihood that seeds will be deposited in high 

densities (Rowell & Mitchell, 1991; Yumoto, 1998; Kaplin & Lambert, 2002; Balcomb 

& Chapman, 2003).  However, the amount of seeds spat is usually much lower than the 

amount of seeds deposited in faeces, making faecal deposition an equally viable dispersal 

method (Balcomb & Chapman, 2003).  While seed spitting can be advantageous because 

it decreases seedling competition, the spitting of Chrysanthemoides monilifera may not 

be effective in this instance because seeds were typically observed to be spat out in large 

numbers while in the parent tree (Kaplin & Moermond, 1998; Lucas & Corlett, 1998; 

Kaplin & Lambert, 2002; Balcomb & Chapman, 2003).  After finding that seed predation 

is greater near conspecific trees, Janzen (1970) proposed that the advantage of transport 

away from parent plants is the avoidance of species-specific seed/seedling predation.  

This hypothesis is now referred to as the Janzen-Connell model of recruitment and 

specifically states that seeds are more effectively dispersed when they are dropped in low 

densities away from parent trees (Janzen, 1970; Stevenson, 2000; Nathan & Casagrandi, 

2004) Conversely, seeds spat beneath parent trees may have an increased chance of 
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survival in comparison to fruits still on the parent bush due to the baboons’ removal of 

the fleshy pulp from around the seeds (Chapman & Chapman, 1996; Yumoto et al., 1998; 

Kaplin & Lambert, 2002; Traveset & Verdu, 2002).  However, optimal placement of 

seeds is often more important to a plant’s ability to survive than is any germination 

benefit gained from the removal of fruit pulp (Howe & Smallwood, 1982; De Figueiredo, 

1993; Russo & Augspurger, 2004).  The optimal placement argument is further supported 

by findings in support of the Janzen-Connell model showing that seedling survival is 

density dependent and that seeds discarded beneath parent trees show extremely high 

rates of predation (Howe, 1980; Estrada & Coates-Estrada, 1984; Herrera et al., 1994; 

Dew & Wright, 1998; Russo & Augspurger, 2004).  Thus, the baboons’ spitting of 

Chrysanthemoides monilifera within parent trees is considered here as an ineffective seed 

handling technique.  It appears that the most effective dispersal occurs when seeds are 

swallowed, or spat singly away from parent plants (Rowell & Mitchell, 1991; Balcomb & 

Chapman, 2003).  Unfortunately, no observed seed spitting away from parent plants was 

observed so it is unknown if the baboons spit seeds singly throughout the day.  The seed 

handling techniques of the Pringle Bay baboons may differ throughout the seasons 

depending on fruit availability, but during the study period they effectively dispersed 

swallowed native seeds as well as the occasional acacia seed that escaped mastication.   

Evidence of seed predation was apparent in the majority of faecal samples but large 

quantities of predation were rarely observed (See Fig. 3.7.2a, 3.7.2b, pg. 40).  The low 

observed abundance of predation is not necessarily indicative of low predatory abilities 

but more likely a result of the baboons’ thorough mastication and digestion of predated 

seeds.  For example, commonly predated seed species like Leucadendron xanthoconus 
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and Pinus pinaster were never recovered from faecal samples despite frequent observed 

foraging for these items.  The low incidence of acacia predation observed in faecal 

samples is reflected by the low observed foraging on this specie.  Despite their role as 

seed predators, the baboons may still be vital to seed dispersal because they live in an 

environment where they are the only large bodied seed dispersers (Janzen, 1971; Lucas & 

Corlett, 1998; Hulme, 2002).  For instance, it has been reported that acacia seeds are 

shade intolerant and therefore rarely germinate under the parent canopy (Milton, 1982; 

Miller 1993; Barnes, 2001).  Those acacia seeds which are able to escape mastication and 

pass unharmed through the baboons’ digestive tract may then be advantaged by dispersal 

away from parent trees (Miller 1993; Barnes, 2001). Acacia seed predation by baboons 

may simply reflect the price of effective dispersal away from the shaded understory of 

parent plants.  A prolonged study on the baboons’ fruit/seed handling techniques and 

dispersal capabilities for different plant species is needed before their effectiveness as 

dispersers can accurately be determined.   

4.6 Germination 

Various mammal species, including primates, have demonstrated they defecate viable 

seeds of many plant species (Lieberman & Lieberman, 1986; Chapman, 1989; Ganzhorn 

et al., 1999; Bravo & Zunino, 2000; Traveset & Verdu, 2002).  Seed viability after gut 

passage was also found to be true of the Pringle Bay baboons (See Table 3.7.3, pg. 43).  

To date, 9.5% of seeds recovered from faecal samples have proven viable after gut 

passage, but this proportion of germinated seeds undervalues the true viability of planted 

seeds.  Many bird seeds were planted prior to their identification but are not able to 

germinate, thus the true proportion of viable seeds is skewed by the inclusion of bird 
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seeds within the total number of planted seeds.  Germination percentages of specific seed 

types also appear to be low but this is likely a reflection of this study’s short period of 

assessment and not of these seeds’ inability to germinate (See Table 3.7.3, pg. 43).  

Further support for this argument comes from the ongoing monitoring of germination 

trials where seedlings show continual new growth.  Until the seeds from germination 

trials have ceased exhibiting germination success it will not be possible to fully assess the 

quality of dispersal provided by the baboons.  These results can only really illustrate that 

potential for germination remains after passage through the baboon digestive tract for at 

least 8 ‘other’ seed species and for the alien invader, Acacia cyclops.  In addition, two 

damaged seeds from Chrysanthemoides monilifera and one damaged sample 1 seed 

germinated suggesting that damage by baboons does not impair these seeds’ ability to 

germinate.  This sample size is too small and only when more germination data are 

available will statistical analyses be possible to determine whether damage by baboons 

impairs or aids seeds’ ability to germinate.   

Germination trial results of Chrysanthemoides monilifera coupled with foraging 

observations and faecal analyses reveal that the baboons consumed and effectively 

dispersed large quantities of Chrysanthemoides monilifera, which is a berry producing 

resprouter (See Rational, pg. 13).  While the baboons’ foraging behaviour was not 

observed to aid in the regeneration of the serotinous reseeder component within fire-

excluded zones (See Discussion, pg. 57), germination results suggest that the baboons 

have the capability to aid resprouters (Chrysanthemoides monilifera) in further 

dominating the fire-excluded area (See Rationale, pg. 13) (le Maitre & Midgely, 1992).  

Until positive identification of planted seeds can be carried out, there remains a 
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possibility that the baboons did in fact consume and effectively disperse reseeding plant 

species.   

In addition to germination success, many studies have also reported higher 

germination rates for gut passed seeds than for those collected from parent trees 

(Lieberman et al., 1979; Idani, 1986; Wrangham et al., 1994; Dew & Wright, 1998).  

Many factors can interact to influence the response of seeds to gut treatment such as 

intrinsic differences among frugivores or among different plant species (Lieberman & 

Lieberman, 1986; Traveset & Verdu, 2002; Serio-Silva & Rico-Gray, 2003). For 

example, a study by Lieberman and Lieberman (1986) in Ghana found that plant species 

were a highly significant source of variation upon seed germination.  Because different 

seed species may react differently to passage through the baboons’ digestive tracts, 

viability must be assessed for each seed specie recovered from faecal samples.  Due to 

the difficulty in identifying the seed species recovered from faecal analyses, it was not 

possible to plant all recovered seeds against control seeds except in the case of acacia 

seeds.  Unfortunately, acacia trees had finished seeding and few seeds were recovered 

from the baboons’ dung.  Of the thirty acacia seeds recovered and planted against 

controls, only 2 gut-passed seeds have germinated.  This is far too small a sample to draw 

any definitive conclusions, though it is noteworthy that some gut-passed seeds have 

sprouted while no control seeds have yet to germinate.  Results from a similar study of 

chacma baboons in the Cape of Good Hope showed that gut passed Rooikrans seeds 

germinated 7 days faster than control seeds (Davidge, 1977).  Now that 

Chrysanthemoides monilifera seeds have been identified, germination trials using control 

and gut passed Chrysanthemoides seeds should begin to assess whether the baboons can 
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improve germination of this native plant specie.  While enhanced germination rates may 

reduce seedling mortality due to factors such as seed predation, seedling competition, or 

shade intolerance, it is likely that the optimal placement of seeds is more important to a 

seedling’s survival (Howe & Smallwood, 1982; Garber, 1986; De Figueiredo, 1993; 

Traveset & Verdu, 2002).   

4.7 Recruitment 

Post-dispersal seed fate can be influenced by a variety of factors including: the dung 

in which seeds are deposited, seed predators/pathogens, microhabitat variables, secondary 

dispersal, distance from the parent plant, as well as seed density upon deposition (Garber 

& Lambert, 1998; Voysey et al., 1999; Balcomb & Chapman, 2003; Wehncke et al., 

2004).  Due to the short nature of this study, only microhabitat variables and seed density 

upon deposition will be discussed here.   

4.7.1 Seed Density within Faecal Clumps 

Dispersal can be particularly vital for plants whose germination is retarded under 

parent plants due to dense seed shadows causing seedling competition for limited 

resources (Howe, 1980; Estrada & Coates-Estrada, 1984; Tutin et al., 1991; Herrera et 

al., 1994; Voysey et al., 1999).  Seeds can also experience intense seedling competition 

and attract seed predators when deposited within faecal clumps with high seed densities 

(Janzen, 1970; Howe, 1980; Garber, 1986; Nathan & Casagrandi, 2004; Russo & 

Augspurger, 2004).  While the density of faecal clumps was not assessed during this 

study, the mean number of seeds per faecal clump is used here to assess recruitment 

potential in terms of number of seeds deposited.  Results from this study show that a 

mean of 46 seeds was deposited per faecal sample which is a relatively high number of 



 64

seeds to be deposited per faecal clump.  It must be acknowledged that despite the 

advantages of baboons as dispersal agents, their effectiveness may be counteracted by the 

large amount of seeds they ingest at one time (Tutin et al., 1991; Russo & Augspurger, 

2004).  Thus, while the baboons can pass seeds unharmed through their digestive tract 

and transport seeds throughout their habitat along their long daily paths, seedlings may 

still be subject to intense competition within faecal clumps (Tutin et al., 1991; Russo & 

Augspurger, 2004).  Conversely, some studies have reported high recruitment rates 

arising from high seed density faecal clumps due to the large number of seeds deposited 

within these clumps (Herrera et al., 1994; Rey & Alcantara, 2000; Balcomb & Chapman, 

2003; Russo & Augspurger, 2004).  Until the recruitment statuses of baboon dispersed 

seed species are assessed, the effect of seed quantity within faecal clumps will be 

unknown for these species.   

4.7.2 Defecation Patterns 

The rate and pattern of faecal deposition in addition to the ranging patterns of 

dispersal agents can greatly affect post dispersal seed fate by impacting the size, shape 

and density of seed shadows (Schupp, 1993; Voysey et al., 1999; Andresen, 2002; Russo 

& Augspurger, 2004; Wehncke et al., 2004). Defecation patterns resulting in large 

aggregations of seeds, such as at latrine sites or below parent trees, have been argued to 

be disadvantageous to plants due to density–dependent seedling mortality (Janzen, 1970; 

Howe, 1980; Chapman & Chapman, 1996; Andresen, 2002; Wehncke et al., 2004).  

Many faecal deposits were dispersed throughout the baboons’ range, but these were not 

in a clumped dispersion pattern.  They are therefore considered effectively dispersed 

because they are not as affected by density dependent threats to seedling survival 
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(Andresen, 2002; Russo & Augspurger, 2004).  A large portion of depositions were also 

recovered from sleeping cliffs.  Despite faecal deposits being aggregated upon these 

mountain tops, only one latrine site was uncovered which contained only old faecal 

deposits.  The abandoned latrine site likely reflects the predominant use of sleeping cliff 

1 during summer months. During the study period, four sleeping cliffs were used thereby 

decreasing aggregations of faecal deposits at any one site.  In addition, faeces deposited 

on sleeping cliffs were never found to be highly aggregated in one location.  While the 

recruitment capability of deposited seeds was not assessed in this study, other studies 

have found that sites where seed dispersion was clumped and seed densities were highest, 

corresponded to the lowest seed-to-seedling survival (Howe, 1980; Andresen, 2002; 

Russo & Augspurger, 2004; Wehncke et al., 2004). While these findings are in line with 

the argument that high seed densities are subject to density-dependent seedling mortality, 

what is of interest is that some studies have also found that sites with large aggregations 

of deposited seeds had the highest seedling/sapling densities (Janzen, 1970; Herrera et al., 

1994; Rey & Alcantara, 2000; Russo & Augspurger, 2004). These findings suggest that 

while larger aggregations of seeds upon the baboons’ sleeping cliffs may not be 

favourable for seedling germination, they may still be favourable for seedling recruitment 

(Rey & Alcantara, 2000; Balcomb & Chapman, 2003; Russo & Augspurger, 2004).  Until 

recruitment studies are carried out on the seed species deposited by the baboons, it is 

difficult to assess the true effect of clumped faecal dispersion on the recruitment 

capabilities of dispersed seeds.  What can be said is that during the winter months of 

May-July, when the baboons began using all four of their sleeping cliffs, faecal 
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depositions became less aggregated and are therefore less likely to experience density 

dependent threats to seedling survival (Andresen, 2002).   

4.7.2 Seed Deposition among Vegetation Regions and Reserve Zones 

Dispersal is beneficial to plant fitness because it increases a plant’s outbreeding 

possibilities (Garber, 1986; Wrangham et al., 1994; Serio-Silva & Rico-Gray, 2003; 

Wehncke et al., 2004). Outbreeding will ensure the maintenance of plant heterogeneity 

within and/or between habitats (Serio-Silva & Rico-Gray, 2003; Wehncke et al., 2004).  

During this study, genetic material (seeds) was not only moved between vegetation 

fragments within the developed landscape of the transition zone but was also imported 

from and exported to the buffer zones, potentially preventing inbreeding depression of 

plants within the transition zone vegetation fragments.  As would be expected, the 

number of seeds deposited within each vegetation region roughly reflects the baboons’ 

vegetation region occupancy (See Fig. 3.7.4.1, pg. 45).  What is clear is that the baboons 

can potentially move seeds throughout the various vegetation regions within their home-

range.  Once more is known about the species identities of the various seeds deposited in 

faecal clumps, it will be possible to assess the suitability of deposition within these 

vegetation regions.  Furthermore, since it has been documented that the baboons also 

move within the core zones of the reserve network, it is reasonable to predict that they 

move plant genetic material throughout all three zones of the reserve (See Appendix 2 

Map, pg. 74).   

While the baboons are breaking down barriers to gene flow for native plant species 

within the transition zone, they are similarly enabling the export of seeds from alien 

species located within the transition zone to buffer zones.  The alien seed species 
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observed to be consumed by the baboons were from Pinus pinaster and Acacia cyclops.   

Pinus pinaster seeds were strictly predated and never recovered from faecal samples, thus 

the baboons do not appear to be exporting these seeds throughout the reserve network and 

may in fact help to inhibit the reproduction of this species.  The baboons were similarly 

observed to act as seed predators of Acacia cyclops; however, some seeds escaped 

mastication and proved viable in germination trials.  During this study, 20 acacia seeds 

were deposited within the transition zone while 10 were deposited within buffer zones.  

While these are not large numbers of seeds, the fact remains that the baboons have the 

capability to increase the existing distribution of Acacia cyclops within transition zones 

and spread it into buffer zones.  Though dispersal within core zones was not recorded in 

this study, the baboons’ known ranging patterns through all three zones coupled with 

findings of acacia seed viability after gut passage, suggests that the Pringle Bay baboons 

are capable of aiding in the creation of new satellite populations of Acacia cyclops within 

alien free core zones (Richardson et al., 1992).  

4.7.3 Substrate 

As has been discussed, various aspects of seed dispersal can influence seedling 

survival.  While the fate of dispersed seeds is not guaranteed by dispersal, a high quality 

seed disperser should deposit seeds at sites favourable or at least at sites not undesirable 

to germination (Tutin et al., 1991; Schupp, 1993).  In this case, substrates of deposition 

have been assessed in terms of their suitability for seedling recruitment.  Gravel roads, 

paved roads, patios and window sills as well as the beach were deemed undesirable 

deposition sites due the low probability of seedling recruitment on these surfaces.  Rocks, 

unshaded vegetation, dirt/soil, and shaded vegetation were considered suitable substrates 
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due to the likely survival of seeds on these substrates (Balcomb & Chapman, 2003).  In 

the case of acacia seeds, shaded vegetation is considered an unsuitable deposition site 

because acacia seeds are reported to be shade intolerant (Milton, 1982; Miller, 1993; 

Barnes, 2001).  It has also been argued that rocks are not suitable deposition sites for 

seeds due to the inability of seeds to germinate on them (Davidge, 1977).  Conversely, 

Lieberman et al. (1979) reported that baboon dispersed seeds would sprout from cracks 

within rocks or wash away and sprout in the surrounding soil.  While no observations of 

seedling establishment from faecal deposits on rocks were made during this study, old 

faecal clumps were observed to be breaking down and crumbling on rock faces.  Thus, 

rocks have been considered suitable deposition sites for this study because as the dung 

matrices containing the seeds break down, the seeds contained within will wash away 

into surrounding soils.  Using the categorization argued here, it appears that the baboons’ 

quality of dispersal was high for ‘Other’ seeds and poor for acacia seeds during the study 

period (See Fig. 3.7.4.3, pg. 47).  However, the few acacia seeds that were recovered 

from faecal analysis are by no means a large enough sample to conclusively say that the 

baboons are low quality dispersers of acacia seeds.  Monitoring needs to continue during 

seasons when the baboons forage more prevalently upon acacia seeds so that a better idea 

of the baboons’ quality of dispersal can be gained.  In addition, it is difficult to conclude 

whether finding the majority of the collected faecal samples on suitable substrates is 

evidence supporting the baboons’ as quality dispersal agents or rather reflects the ease of 

finding faecal samples in open, unshaded areas.  Whatever the case, a more in depth 

assessment of the suitability of deposition sites for the various seed species would be 

possible with continued analyses of faecal samples and germination trials.    
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5. Conclusion 

Foraging activities of the baboons were found to be largely dependent upon the 

availability of food items suggesting that residents can curb the presence of baboons on 

personal property and the nuisance that they cause by decreasing the baboons’ foraging 

opportunities on their property.  Residents can do this by avoiding leaving windows and 

doors open/unattended and by baboon proofing their garbage bins.  In addition, residents 

should keep their land clear of alien species, which may lessen the baboons’ attraction to 

personal properties and prevent them from potentially dispersing alien seeds throughout 

the ecosystem.  In addition, alien clearing will help return the developed transition zones 

to a more pristine and natural condition.   

To assess the baboons’ effectiveness as seed dispersers, quantitative and qualitative 

measures of their dispersal abilities were combined (Schupp, 1993).  To have the greatest 

ecological impact seed dispersal agents have to move large numbers of seeds, not 

decrease seed viability through their handling, and deposit those seeds in locations 

favourable to germination (Schupp, 1993; Chapman & Onderdonk, 1998).  In terms of 

quantity, the Pringle Bay baboons were important seed dispersal agents during the winter 

months of May-July dispersing between approximately 12000 - 36000 seeds/km².  Now 

that some seeds from faecal samples have been identified as anthropogenic, the future 

quantification of seeds should exclude these seeds in order to develop a better idea of the 

baboons’ ability to disperse native and alien seeds.  In addition, once seeds from 

germination trials have been positively identified, the quantification of specific seed 

species should begin to assess the baboons’ role as dispersers for particular plant species.  

Only Acacia cyclops seeds were able to be positively identified and quantified during this 
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study and results suggest that the baboons did not disperse a significant quantity of alien 

acacia seeds during May-July due in large part to the low availability of acacia seeds at 

this time.  A better idea of the baboons’ role as dispersal agents for this alien invader will 

be gained once this study is carried out during the seeding season of this specie. 

In addition to dispersing large numbers of seeds, this study uncovered evidence of 

good quality seed dispersal by the Pringle Bay baboons.  Seeds from 8 ‘Other’ plant 

species and alien Acacia cyclops seeds proved viable in germination trials as did 

damaged seeds from 2 ‘Other’ plant species.  One of the 8 ‘Other’ germinated seed 

species was identified as Chrysanthemoides monilifera suggesting that the baboons have 

the capability to aid resprouters in further dominating the Pringle Bay transition zone.  

Until all seeds from germination trials are identified, it will remain unknown whether the 

baboons are also helping to reintroduce any serotinous reseeding species into the fire-

excluded zones.  Furthermore, results from germination trials and ranging behaviour 

patterns suggest that the study troop was capable of dispersing viable seeds among the 

vegetation communities and between the Reserve’s transition and buffer zones.  By 

moving seeds within these reserve zones, the baboons increased the gene flow of fruiting 

and seeding plant species within the fragmented vegetation of the Pringle Bay transition 

zone (Frankham, 2002).  Not only did the baboons benefit native plant species by 

increasing gene flow, they were also capable of aiding the invasion of Acacia cyclops by 

increasing its current distribution within transition zones as well as by expanding its 

distribution into less invaded buffer zones.  While the baboons were not observed to 

travel into the alien free core zones during this study, previously documented ranging 
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within core zones suggests the baboons can potentially introduce viable alien acacia seeds 

into these zones.   

As was predicted, the baboons acted as seed predators and seed dispersers depending 

on the seed specie consumed.  However, in the case of alien Acacia cyclops the baboons 

acted as both seed predators and dispersers.  In addition, seeds observed to be consumed 

were more effectively dispersed when swallowed than when spat out within parent 

canopies.  The baboons’ seed swallowing combined with their long daily travel distances 

increases the likelihood that seeds will be dispersed far from parent plants (Janzen, 1970).  

Seedlings’ likelihood of survival may further be improved by the baboons’ scattered 

defecation patterns which deposit seeds in lower densities than clumped defecation 

patterns; however, the effect of seed density within faecal clumps remains unknown.  

While their scattered defecation patterns during the winter months may benefit dispersed 

seeds, it is unknown whether these defecation patterns persist throughout the summer 

months when the baboons frequently use only one sleeping cliff.   

It was also predicted that the baboons’ destructive foraging acts as a stochastic 

disturbance for serotinous species in fire-excluded zones; however, the baboons did not 

benefit serotinous species and replace fire as a stochastic disturbance from May-July.  

While their ability to act as stochastic disturbances was not found to be true in this study, 

their foraging behaviour needs to monitored throughout all seasons before these 

observations can be considered conclusive.   

 Overall the baboons acted as low quality seed dispersers for alien Acacia cyclops  

and high quality seed dispersers for ‘Other,’ assumed to be native, seed species during the 

months of May-July.  Until more data are collected year round, these findings will remain 
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inconclusive.  In addition, factors affecting the fate of dispersed seeds need to be 

carefully examined before the baboons can be conclusively categorized as high or low 

quality seed dispersers (Garber & Lambert, 1998; Rey & Alcantara, 2000; Balcomb & 

Chapman, 2003).  

Word Count: 14,342 
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Appendix 1: Map of South Africa 
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Appendix 2: Map of Kogelberg Biosphere Reserve Zones 

 

 
 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Map Adapted from Map by Cape Nature Conservation (2000) 
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Appendix 3: Map of Vegetation Regions 

Map created using ArcView GIS Version 3.1 
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