
 

 

���������	
��		�	
�����������������������

��
�����	����������
��� 

�

���������	��

��

�
�
��
�����������
������
������
�
��

�



Page 1 of 98 
 

PROGRAM OUTLINE 
 

Tuesday 21 July  Friday 24 July 
16:00 - 18:00 Registration  08:15 - 08:30 Announcements 

18:00 - 21:00 Ice-breaker  08:30 - 09:00 Keynote address: Phil Hockey 

   09:00 - 09:30 Keynote address: Alan Whitfield 

Wednesday 22 July  
09:30 - 10:30 

Session 1: Conservation, 
Systematics 

09:40 - 10:10 History of ZSSA  11:00 - 13:00 AGM 

10:10 - 10:40 Keynote address: David Jacobs 
 

14:00 - 14:30 
Keynote address: Charles 
Griffiths 

10:40 - 11:10 Keynote address: Nigel Bennett 
 

14:30 - 15:00 
Keynote address: Steven 
Chown 

11:10 - 13:00 
Session 1: Reproduction, 
Physiology  

15:00 - 16:20 
Session 2: Invasives, 
Biogeography 

14:00 - 14:30 Keynote address: Alan Hodgson  16:20 - 16:50 Past and present trends 

14:30 - 16:30 
Session 2: Physiology, 
Behaviour  

19:00 Conference dinner 

16:30 Poster session    

17:00 Student meeting & dinner  Saturday 25 July 

 
 

 
08:40 - 09:10 

Keynote address: Conrad 
Matthee 

Thursday 23 July  
09:10 - 09:40 

Keynote address: Terry 
Robinson 

08:15 - 08:30 Announcements  09:40 - 10:30 Session 1: Biogeography 

08:30 - 09:00 Keynote address: Gerd Gäde  11:00 - 11:30 Keynote address: Tim Crowe 

09:00 - 09:30 Keynote address: Justin O’Riain 
 

11:30 - 12:00 
Keynote address: Albert van 
Jaarsveld 

09:30 - 10:30 Session 1: Behaviour 
 

12:00 - 13:00 
Session 2: Systematics, 
Conservation 

11:00 - 13:00 
Session 2: Behaviour, 
Conservation  

ZSSA ends; continue with SASSB 

14:00 - 14:30 
Keynote address: Christopher 
McQuaid  

15:30 - 16:00 Session 3: Phylogeography 

14:30 - 16:30 Session 3: Conservation  16:30 - 17:30 Session 4: Phylogeography 

16:30 Poster session  17:30 Poster session 

16:30 Council meeting    
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DETAILED PROGRAM 

Tuesday 21 July  

16:00 - 18:00 Registration  

18:00 - 21:00 Ice-breaker  

   

Wednesday 22 July  

09:00 - 09:30 Tea   

09:30 - 09:40 Welcome   

  Keynote Addresses: Behaviour, Physiology; Chair: Michelle Hamer 

09:40 - 10:10 Peter Taylor History of ZSSA 

10:10 - 10:40 David Jacobs Personality and biological markets: rise of the individual 

10:40 - 11:10 Nigel Bennett African mole-rats: models for animal physiology 

11:10 - 13:00 Session 1: Reproduction, Physiology; Chair: Nomakwezi Mzilikazi 

  Mandy Mason 
A second wave of Sonic hedgehog expression during the 
development of the bat limb  

  Katarina Medger 
Seasonal reproduction in the Eastern rock elephant-shrew, 
Elephantulus myurus from South Africa 

  Mandy Mason 
Cross-species Microarray Analysis of Limb Development in the Bat, 
Miniopterus natalensis 

  Ben Smit 
Avian seasonal metabolic adjustments in a subtropical desert: 
winter down-regulation of basal metabolism 

  Amy-Leigh Wilson 
Effects of artificial fruit sugar types on digestion and food 
preference by Knysna (Tauraco corythaix) and Purple-crested 
(Gallirex porphyreolophus) Turacos  

  Joy Coleman 
Characterising the thermal environment of small mammalian 
endotherms: what should we be measuring, and how? 

  Colleen Downs 
Seasonal variation in hematocrit levels of amethyst sunbirds 
(Chalcomitra amethystina) over an altitudinal gradient 

  Ebrahim Ally 
Does sugar type and concentration affect food selection by 
frugivorous South African birds: A combined methodology 
approach 

  Kerrileigh Lobban 
Diel variations in plasma glucose concentration of some South 
African avian frugivores 

  RM Setlalekgomo 
Daily oxygen consumption rhythms of the adult angulate tortoise 
(Chersina angulata) in the Eastern Cape 

  Robyn Hetem Climate change physiology: the challenge of the decades 

13:00 - 14:00 Lunch   

  Keynote Address: Reproduction; Chair: Colleen Downs 

14:00 - 14:30 Alan Hodgson 
Reproductive seasonality in South African inshore invertebrates - a 
historical and biogeographical review 

14:30 - 16:30 Session 2: Physiology, Behaviour; Chair: Daryl Codron 

  Hermien Viljoen 
Reproductive stress and immune response in the highveld mole-rat 
(Cryptomys hottentotus pretoriae)  

  Angela Köehler 
Effects of energy challenges on food intake and body mass of 
sunbirds (Nectariniidae) and honeyeaters (Meliphagidae)  

  Justin Boyles The evolution of thermal physiology in endotherms 

  
Nomakwezi 
Mzilikazi 

Heterothermy in free-ranging woodland dormice, Graphiurus 
murinus 

  Stacey Hallam Basal metabolic rate and energy expenditure in the South African 
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hedgehog, Atelerix frontalis 

  Caitlin Smith 
Endocrine suppression of reproduction in naked mole rats 
(Heterocephalus glaber) 

  Andre Ganswindt 
Endocrine correlates of musth and the role of ecological and social 
factors in free-ranging African elephants (Loxodonta africana) 

  Nadine Torrao 
Skin and body temperatures in African elephants, Loxodonta 
Africana 

  Maarten De Jonge 
The relation between Acid Volatile Sulfides (AVS) and metal 
accumulation in aquatic invertebrates: the role of feeding behavior 
and ecology 

  Samantha Naidoo 
Effects of wastewater works on the behaviour and physiology of the 
insectivorous bat, Neoromicia nanus (Family: Vespertilionidae) 

  Shahrbanoo Oryan 
The effect of chronic administration of L_Arginine on learning and 
memory in Estradiol treated ovariectomized rats 

  Jacqueline Bishop 
Reproductive opportunity and the evolution of sex- biased dispersal 
in the common mole-rat 

16:30 Tea & Poster session 

17:00 Student meeting & dinner 

19:00 Dinner  

   

Thursday 23 July  
08:15 - 08:30 Announcements   

  Keynote Addresses: Physiology, Behaviour; Chair: Colleen Downs 

08:30 - 09:00 Gerd Gäde 
Past, present and future of neuroendocrinology in the zoological 
context 

09:00 - 09:30 Justin O’Riain Despots and do-gooders: the cut and thrust of mammalian sociality 

09:30 - 10:30 Session 1: Behaviour; Chair: Joy Coleman 

  Adrian Shrader 
Spatial and temporal foraging decisions of a central place 
mammalian herbivore 

  Zimkitha Madikiza 
Female in space, or female in space and time? First data on the 
socio-spatial organization of Woodland dormice 

  Ed Stam Essential habitat features 

  Matthew Lewis 
Fish and chips: marine foraging and raiding in a troop of chacma 
baboons on the Cape Peninsula  

  Stacey Jordaan 
Foraging behaviour of Myotis tricolor (Chiroptera: Vespertilionidae) 
in relation to reproductive state 

  Ursula Franke 
Bioacoustic gender determination of the Blue Crane (Anthropoides 
paradiseus) as an applied conservation tool 

10:30 - 11:00 Tea   

11:00 - 13:00 Session 2: Behaviour, Conservation; Chair: Abeda Dawood 

  Alta De Vos Sharks shape the geometry of a selfish seal herd 

  Bruce Mann 
Movement patterns and abundance of speckled snapper Lutjanus 
rivulatus (Pisces: Lutjanidae) in the St Lucia Marine Reserve, South 
Africa  

  Larvika Singh The lack of predation on Loligo reynaudii eggs by sharks 

  Heather Marco Colour change in crustaceans 

  Mike Perrin Niche separation of African parrots 

  Doug Harebottle 
The second Southern African Bird Atlas Project: protocols and 
conservation outcomes 

  Sally Hofmeyr 
What the CAR project can tell us about bustard and korhaan 
populations in South Africa 

  Tim Bray 
Ecological genetics of the African Black Oystercatcher 
(Haematopus moquini) across its range along the southern African 
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coast 

  
Emmanuel Do 
Linh San 

Activity patterns of Cape Grey Mongooses: Do sex, photoperiod 
and weather play a role? 

  ChØ Weldon Geographical distribution of the Amphibian Chytrid Fungus in Africa 

  Jeanne Tarrant 
Conservation assessment and conservation plans for threatened 
South African frogs, with a focus on the potential impact of 
chytridiomycosis infection  

  Kate MacEwan 
The effect of land transformation on diversity and abundance of 
reptiles  

13:00 - 14:00 Lunch   

  Keynote Address: Conservation; Chair: Corrie Schoeman 

14:00 - 14:30 
Christopher 
McQuaid 

Science on the high wire: balancing science and politics in South 
African marine biology 

14:30 - 16:30 Session 3: Conservation; Chair: Bruce Mann 

  Carel Oosthuizen 
Hidden diversity within South Africa�s living gold, the Labeobarbus 
yellowfishes 

  Laura Tang Parasites of the nosestripe klipfish, Muraenoclinus dorsalis 

  Lieven Bervoets 
Can fish community structure be used to assess metal pollution in 
rivers? 

  Natalie Degger 
The application of passive artificial devices for monitoring of 
metallic pollutants along the South African coastline 

  Vanessa Majiza 
Investigation into the diversity of benthic macro-invertebrates of the 
Umtata River: Temporal & Spatial trends 

  Victor Wepener 
A multi-metric biological approach to assessing low level stress 
responses in the aquatic environment 

  Z Anne Ketley 
CTM and LT50 experiments to determine the upper thermal 
tolerances of four aquatic insect species 

  
Simone van 
Tonder 

The ecological role of the stygobitic amphipods in the northern 
regions of South Africa 

  
Mduduzi 
Seakamela 

Calibrating effects of technological creep on the perceived pup 
trends of the Cape Fur Seal (Arctocephalus pusillus pusillus) 

  Silvia Mecenero 
The Southern African Butterfly Conservation Assessment (SABCA): 
Flying for two years 

  Werner Marais 
The potential of using insectivorous bats (Microchiroptera) as a 
means of insect pest control in agricultural areas 

  Bentley Kaplan Methods for reducing human-baboon conflict in the Cape Peninsula 

16:30 Tea & Poster session  

16:30 Council meeting   

  Dinner   

   

Friday 24 July  

08:15 - 08:30 Announcements   

  Keynote Addresses: Conservation; Chair: Michelle Hamer 

08:30 - 09:00 Phil Hockey Life�s a beach: changing demographics of a long-lived shorebird 

09:00 - 09:30 Alan Whitfield Science and surprises in African estuaries 

09:30 - 10:30 Session 1: Conservation, Systematics; Chair: Victor Wepener 

  EsmØ Beamish 
Survivor South Africa: an island of chacma baboons amidst a sea 
of humanity 

  Tali Hoffman 
The spatial ecology of the chacma baboons (Papio h. Ursinus) of 
the Cape Peninsula, South Africa 

  Graeme Oatley 
The use of morphology in assessing viable ESU�s in southern 
African Zosterops 
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  Janet Edwards 
Conservation genetics of African wild dogs (Lycaon pictus) in South 
Africa 

  
Kgaogelo 
Maswanganye 

Speciation and mitochondrial DNA phylogeography of three rock-
dwelling small mammals (Procavia capensis, Heterohyrax brucei 
and Micaelamys namaquensis) from southern Africa 

10:30 - 11:00 Tea   

11:00 - 13:00 AGM   

13:00 - 14:00 Lunch   

  Keynote Addresses: Invasives; Chair: Daryl Codron 

14:00 - 14:30 Charles Griffiths Marine bio-invasions in South Africa � an historical overview  

14:30 - 15:00 Steven Chown 
Animal introductions in southern systems: lessons for ecology and 
for policy  

15:00 - 16:20 Session 2: Invasives, Biogeography; Chair: Motebang Nakin 

  Charmaine Uys 
Monitoring invasive alien species for invertebrate conservation in 
Table Mountain National Park 

  Lorinda Jordaan 
The potential role of various southern African frugivores as 
dispersers of alien invasive fruit and their effect on germination 
rates 

  Mandisa Mgobozi 
Spider responses to alien plant invasion: the effect of Chromolaena 
odorata management 

  Sanet Hugo 
Bird invasions of South Africa: spatial distributions and 
environmental correlates 

  Steve Kirkman 
Distribution shifts of the Cape fur seal Arctocephalus pusillus 
pusillus � density dependence, prey shifts or disturbance?  

  Gwenaºlle Delcros 
Species composition patterns of non-volant and volant small 
mammal communities in uMkhuze Game Reserve 

  Shivani Moonsamy 
Testing the allotonic frequency hypothesis in an urban landscape: 
the effects of ecological light pollution 

  Lizelle Odendaal 
Geographic variation in the echolocation calls of the endemic Cape 
Horseshoe bat, Rhinolophus capensis (Chiroptera: Rhinolophidae)  

16:20 - 16:40 Michelle Hamer 
Past and present trends in zoological research in South Africa as 
reflected by conferences 

  
Conference 
dinner 

  

   

Saturday 25 July  
08:30 - 08:40 Welcome (SASSB) 

  Keynote Addresses: Systematics; Chair: Rob Slotow 

08:40 - 09:10 Conrad Matthee 
To what extent can we use higher-level gene trees to aid in the 
conservation of species?  

09:10 - 09:40 Terry Robinson 
Molecular discoveries at the root of the eutherian tree: 
retroposons, ancestral karyotypes and hemiplasy 

09:40 - 10:30 Session 1: Biogeography; Chair: Samantha Stoffberg 

  Corrie Schoeman 
Ecological light pollution affects the influence of competition and 
prey defences on the community structure of insectivorous bats 

  Dieter Oschadleus 
Ringing effort in South Africa (1950�2009) reveals avian range 
changes  

  Beryl Wilson 
Distribution extensions and habitat requirements of the Black-
footed Cat (Felis nigripes) and resulting conservation implications  

  John Measey 
Is modern fragmentation or ancient vicariance the cause of the 
disjunct distribution of Amietophrynus pantherinus, the 
Endangered South African western leopard toad?  
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  Motebang Nakin 
Effects of habitat and tidal height on population density and size 
structure of Cellana capensis on the South African coast 

10:30 - 11:00 Tea   

  Keynote Addresses: Systematics, Other; Chair: Rob Slotow 

11:00 - 11:30 Tim Crowe The Evolution of Approaches to Phylogenetics 

11:30 - 12:00 Albert van Jaarsveld Making biology count: small steps or a bold leap? 

12:00 - 13:00 Session 2: Systematics, Conservation; Chair: Jacqueline Bishop 

  Colleen O’Ryan 
Genetic consequences of the severe demographic decline of 
white rhinoceros (Ceratotherium simum simum) 

  Daleen Badenhorst 
Comparative cytogenetics and new karyotypic data of Asian 
rodents (Rodentia, Muridae) 

  Abeda Dawood 
Science in Zoos: transforming from menageries to science-based 
conservation bodies 

  Peter Taylor 
�Go west, young rat�: Origin and relationships of isolated 
populations of west African montane-endemic laminate-toothed 
rats (Otomys) 

  Michael Bates 
Egg-eating snakes of the genus Dasypeltis in Southern Africa: 
how many species are there? 

13:00 - 14:00 Lunch   

 
ZSSA ends; continue with SASSB 

 
  Keynote Addresses; Chair: Rob Slotow 

14:00 - 14:30 �erban Proche� Changing perspectives in Biogeography 

14:30 - 15:00 Steve Johnson Darwin�s legacy in South African studies of plant evolution 

15:00 - 15:30 Paulette Bloomer 
Phylogeography: �Seeing genes in space and time� from Darwin to 
2009 

15:30 - 16:00 Session 3: Phylogeography; Chair: Gavin Gouws 

  Lucille Hermann 
The Bar-throated Apalis subspecies complex (Passeriformes: 
Cisticolidae):  A phylogeographic analysis  

  Bettine van Vuuren Sable antelope: What is all the hype about?  

  Jacqueline Bishop 
Intraspecific phylogeography of the Chacma baboon (Papio 
ursinus) suggests a role for adaptation to local habitats 

 
16:00 - 16:30 

 
Tea 
 

  

16:30 - 17:30 Session 4: Phylogeography; Chair: Benny Bytebier 

  Ernst Swartz 
The role of geological, climatic and habitat preference on the 
phylogeographic patterns of Cape fishes 

  Emilie Boissin 
Comparative phylogeography of hydrozoans from the 
Southwestern Indian Ocean (SWIO) 

  Angus McDonald 
Connectivity of two scleractinian corals in the western Indian 
Ocean 

  Thierry Hoareau 
Ophiuroid communities in the Southwestern Indian Ocean 
�Biodiversity Hotspots�: Diversity distribution, cryptic species and 
connectivity 

  Tinashe Muteveri 
Mitochondrial genetic variation in Turbo sarmaticus along the 
southern African coast  

  Tshifhiwa Matumba 
Phylogeography of the Afrolittorina species (Gastropoda: 
Littorinidae) from southern Africa 

17:30 Poster session   
19:00 
 

Dinner 
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KEYNOTE PRESENTATIONS 
 
 
Personality and biological markets: rise of the individual 
 
David S Jacobs 
 
Department of Zoology, University of Cape Town, Cape Town, south Africa 

 
Correspondence:  David.Jacobs@uct.ac.za 
 
The last decade has seen the emergence of two new approaches to behavioural ecology which, 
at first glance, appear to be opposing approaches to analysing animal behaviour.  The first 
approach considers animals as having suites of behaviours that are correlated across situations 
(i.e. animals have personalities e.g. some animals are consistently more or less aggressive 
across situations than other animals) and assumes that animals are limited in their response to 
their environment. The second approach compares interactions between organisms with human 
traders in a market where the value of goods is determined by supply and demand through 
bartering. This approach considers organisms as traders of commodities (e.g. food or grooming) 
where the exchange rates of commodities changes with time and is influenced by shifts in the 
abundance and demand for the commodity. Such biological markets view animal behaviour as 
plastic and changeable from one situation to another as the value of the commodity being 
traded changes. However, the two approaches may be complimentary rather than opposing. 
Personalities or behavioural syndromes may arise out of a flexible biological market situation as 
a result of frequency dependent selection, state-dependency of behavioural responses, and 
when the costs of flexibility make flexibility less advantageous. Furthermore, behavioural 
syndromes can be viewed as constraints within biological markets placing limits upon the 
interacting animals� responses. Lastly, both types of analyses emphasize individual behaviour in 
the evolution of behaviour and may question group selection as a major force in the evolution of 
behaviour. 
 
 
African mole-rats: models for animal physiology 
 
Nigel C. Bennett 
 
Mammal Research Institute, Department of Zoology and Entomology, University of Pretoria, RSA 

 
Correspondence: ncbennett@zoology.up.ac.za 
  
The African mole-rats provide an ideal model group of mammals for undertaking physiological 
research. The wide spectrum of social organization coupled with their underground lifestyle 
lends this family to a multitude of studies that embraces broad principles in physiology. The 
subterranean niche has necessitated morphological, physiological and behavioural adaptations 
to an existence in an environment where the presence of light, temperature and gaseous 
composition of the tunnel system is markedly different to those variables experienced above 
ground. The burrow microclimate exhibits hypoxic and hypercapnic conditions, has daily and 
seasonal burrow temperatures that are muted compared to those above ground and a high 
relative humidity. Mole-rats inhabiting these systems in turn exhibit reduced resting metabolic 
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rates, have reduced body temperatures and exhibit a high thermal conductance. A broad 
spectrum of body temperature responses are shown in the different species of mole-rat to 
changes in ambient temperature ranging from true poikilothermy through to homeothermy.  
 
Mole-rats characteristically have small superficial eyes with a well developed pupil and retina 
suited to proper image formation. Visual acuity is low, but the retina projects to all visual 
structures that occur in surface sighted rodents. Thus mole-rats have well developed visual 
subsystems involved in photoperiodicity and brightness discrimination, but those systems 
involved in the coordination of visuomotor reflexes are severely reduced. The burrow systems 
are devoid of light and yet the mole-rats retain daily rhythms of locomotor activity and patterns 
of melatonin secretion that can be entrained to light/ dark cycles but free run under constant 
dark conditions. Solitary species typically have more marked rhythmicity viz the social mole-rats 
whose rhythms of activity are less marked and whose endogenous circadian oscillators are 
sloppy. 
 
Solitary species of mole-rats are generally seasonal breeders who cue their reproductive 
opportunities to rainfall. In contrast, many of the social species exhibit aseasonal breeding, 
apart from those social species occurring at higher latitudes where climatic conditions are more 
seasonal. Social mole-rats exhibit marked reproductive skew in which non-reproductive 
members of both sexes are repressed from reproducing through strictly behavioural means 
such as incest avoidance or through to complete reproductive suppression as in the case of the 
naked mole-rat where there is physiological suppression to reproduction. 
 
Overall, African mole-rats have proven to be invaluable models for studies into animal 
physiology for close on three decades and the findings from such studies have had global 
implications. 
 

Reproductive seasonality in Southern African inshore and estuarine invertebrates – a 
biogeographical review 
 
Alan N Hodgson 
 
Department of Zoology & Entomology, Rhodes University, Grahamstown, RSA 
 
Correspondence: A.Hodgson@ru.ac.za 
 
South Africa has an impressive richness of shallow water and intertidal invertebrate species that 
are distributed in three biogeographic regions. Studies on the reproductive patterns of these 
invertebrates, however, are confined mainly to a few relatively large iteroparous species from 
the major phyla, whilst knowledge of many higher taxa is completely lacking. Of the species 
studied, most have been single site investigations. The pattern of seasonality that is emerging 
from these studies is that west coast species, which live in cold temperate conditions, tend to 
breed in winter, whereas south coast warm temperate species breed in summer and sometimes 
in the autumn. Towards the north and east breeding tends to become aseasonal, although the 
corals would appear to be a notable exception. Whether such patterns apply to small species 
with short life cycles, or semelparous species, is unknown. A few multi-site studies of some 
species indicate that their reproductive patterns may vary in the different biogeographic regions. 
The factors that control reproductive events of South African marine invertebrates are, at 
present, largely unknown. The environmental correlations that have been proposed to explain 
invertebrate reproductive patterns around the South African coast will be discussed. 
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Past, present and future of neuroendocrinology in the zoological context 
 
Gerd Gäde 
 
Zoology Department, University of Cape Town, Rondebosch, RSA 

 
Correspondence: gerd.gade@uct.ac.za 
 
Neuroendocrinology investigates specifically how the nervous and endocrine system interact in 
animals to bring about an appropriate response to stimuli arising internally or externally (i.e. 
from the environment), which will result in the survival of that individual. It is therefore not 
surprising that many critical physiological processes are under neuroendocrine control. This 
lecture gives an overview of how neurosecretory cells and networks were discovered in 
invertebrates and vertebrates and explains - by using vertebrate (gonadotropin releasing 
hormone, GnRH) and invertebrate (adipokinetic hormone, AKH) examples - how this science 
has progressed from mostly morphological investigations to incorporating modern 
methodologies, including immunocytochemistry and in situ hybridisation for localisation, 
radioimmuno- and enzyme-linked immunosorbent assays for quantification, high performance 
liquid chromatography for purification, mass spectrometry for sequence elucidation, molecular 
biology for cloning of preprohormones and receptors, biochemical studies for clarification of the 
mode of action, and physiological tests for functional elucidation. 
Own research funded by NRF and UCT 
 

Despots and do-gooders: the cut and thrust of mammalian sociality 
 
M. Justin O�Riain 
 
Zoology Department, University of Cape Town, South Africa 

 
Correspondence: justin.oriain@uct.ac.za 
 
The objective of this paper is to examine the extent to which apparently highly cooperative 
mammalian societies may be shaped by simple individual optimisation of direct fitness. Using 
examples taken from long-term studies on cooperative breeding mammals I develop ideas 
about the limits of current conceptual models of the evolution of cooperative breeding and 
sociality in general.  In most investigations of the evolution of cooperative social systems, the 
question of interest is why subordinates perform costly actions that benefit breeders, and 
explanations rely usually on the acquisition of kin-selected benefits or future direct benefits. 
However, if helping is not costly to subordinates, benefits to breeders may accrue simply as by-
products of selfish behaviour. �Co-operative� behaviour appears, on closer examination, to 
require little more elaborate explanation than simple self-interest with by-product mutualism.  
Furthermore, the lack of reproduction in subordinates in most species is not solely attributed to 
control by dominants (in return for kin-selected benefits) and breeding females behave 
despotically in their attempts to retain an often tenuous monopoly on reproduction. 
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Science on the high wire: balancing science and politics in South African marine biology 
 
Christopher David McQuaid 
 
Department of Zoology and Entomology, Rhodes University, Grahamstown, South Africa 

 
Correspondence: c.mcquaid@ru.ac.za 
  
Marine biology in South Africa has often been strongly influenced by the prevailing politics.  
Founding work came mostly from European based scientists, followed by the establishment of 
research centres at universities and institutions within the country.   A period of heavy 
investment in science occurred during the late apartheid era when the government sought to 
minimise the effects of an academic boycott and marine biology flourished during the 1970s and 
1980s.  Politically inspired re-alignment of research priorities during the early post-apartheid era 
came as a pervasive requirement for direct relevance to society.  This was detrimental to the 
discipline, with the loss of research capacity and a profound change in emphasis, exemplified by 
a push for applied research in the NRF-funded Sea and Coast programmes and the re-naming 
of the Sea Fisheries Research Institute as Marine and Coastal Management.  Against this was a 
flourishing of opportunities for international funding and collaboration with other countries, again 
a political repercussion. Most recently the NRF has attempted to restore the balance between 
applied and fundamental research through the Centres of Excellence and the SARChI chairs; 
marine biology has benefited both directly and indirectly from this.  Nevertheless, marine biology 
in South Africa has lost ground dramatically since the heyday of the 1980s and the question is 
where next?  Many opportunities now exist for top class research in South Africa, it remains to 
be seen if these can be taken advantage of.  There is, however, the uncomfortable but 
unavoidable fact that selection for research and academic appointments based on criteria other 
than ability poses a real threat to the pool of expertise within the country. 
 
 
Life’s a beach: changing demographics of a long-lived shorebird 
 
Philip A. R. Hockey*, Douglas Loewenthal 
 
DST/NRF Centre of Excellence at the Percy FitzPatrick Institute, University of Cape Town, Rondebosch, South Africa 
7701 

 
*Correspondence: phil.hockey@uct.ac.za 
 
The African Black Oystercatcher Haematopus moquini is a shorebird endemic to the coasts and 
offshore islands of southern Africa. During the course of a 30-year study of the species, the 
global population has risen from 4800 to 6670 birds, allowing us to study the species� 
demographics in a dynamic situation. Population increases have been responses to a) 
increased coastal protection and b) improved food supply due to invasion of the shore by an 
alien mussel. Increases in local breeding numbers are characterised by short periods of rapid 
increase followed by periods of stability. This pattern is consistent with the rapid absorption of 
sexually mature �floaters� into the population, rather than with increased intrinsic rates of 
reproduction. This is supported by the rapid recovery of populations following mass mortalities. 
Because the birds are territorial, breeding densities can only increase as a result of territorial 
compression (forced by floaters) or territory shrinkage (a voluntary response to increased 
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resource availability). Evidence points to the latter, but with a lag phase resulting from 
behavioural inertia, itself stemming from the species being long-lived and territorial and living in 
a stable environment. In parts of the west coast, populations have now been stable for a 
decade: density-dependent feedbacks in the form of reduced reproductive output suggest that 
carrying capacity has been reached. Numbers continue to increase in the east of the species� 
range, and the breeding range itself has recently extended eastwards into southern KwaZulu-
Natal. At present, the population is demographically robust with large numbers of floaters 
present to cushion breeder mortality. Even though the population remains small in global terms, 
it is probably realistic that the species now be removed from the IUCN�s Red List. The only 
caveat to this is that local reproductive success is negatively correlated with average ambient 
temperature during the breeding season � an ominous sign that African Black Oystercatchers 
might be impacted by climate change in the future. 
 
 
Science and surprises in African estuaries 
 
Alan Whitfield 
 
South African Institute for Aquatic Biodiversity (SAIAB), Private Bag 1015, Grahamstown 6140 

 
Correspondence: whitfield@saiab.ac.za 
Scientific method requires the formulation and testing of clearly defined hypotheses. However, 
sometimes nature responds in a very unpredictable manner and the researcher is then given a 
totally new way of interpreting his or her observations and data. In this presentation three 
estuarine ichthyological studies will be highlighted, each of which took me on a completely 
different journey to the one that I had expected. The first project provided an unexpected insight 
into past fish speciation in sub-Saharan estuaries, the second was linked to unforeseen biotic 
responses to a sudden collapse in aquatic macrophyte habitat within a Western Cape estuarine 
lake, and the third started out as a comparative food web study between two adjacent Transkei 
estuaries and ended up confirming that global warming is upon us. When the originally intended 
aims and objectives of the above studies are compared with the final research outcomes, the 
importance of flexibility in addressing previously compiled hypotheses is overwhelming. 
 
 
Marine bio-invasions in South Africa – an historical overview  
 
Charles Griffiths1*, Angela Mead2, Tamara Robinson2 
 
1
 Centre for Invasion Biology, Zoology Department, University of Cape Town, RSA 

2
 Zoology Department, University of Cape Town, RSA 

 
* Correspondence: charles.griffiths@uct.ac.za 
  
The history of marine introductions into South Africa certainly dates back more than 400 years, 
to the arrival or the first European explorers. However, research into this topic has a much 
shorter history - the first paper specifically listing the marine alien species from the region dating 
only from 1992. In this presentation we attempt to reconstruct the history of marine bio-
invasions in the region, by tracing the first museum records of, or published references to, each 
of the species currently recognized as introduced. We also infer the most likely vector of 
introduction jn each case. Various waves of introduction can be identified, each associated with 
different vectors. Early introductions were associated with wooden vessels, that not only carried 
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a rich fouling community, but also wood-boring species and semi-terrestrial species associated 
with dry ballast. More modern waves of introduction are associated with ballast water and 
mariculture activities, although new fouling species continue to establish regularly. The overall 
rate of new introductions continues to show an increasing trend. 
 
A short history of research on this topic will be presented, emphasizing the rapid rate of 
discovery of new introduction. Some 86 marine species are currently regarded as being 
introduced to the region, with a further 40 considered as cryptogenic. This is up from 40 
recorded as recently as 2008! Additional species still being recognized every month and many 
taxa and regions remain inadequately explored, indicating that the current list remains far from 
complete. Most introduced species are confined to sheltered sites, with only two widespread 
along the open coast. We present examples of how various introduced populations have 
remained undetected, sometimes for centuries. Some of these species have been incorrectly 
identified as native and others have been incorrectly re-described as new, indigenous species! 
Most commonly they have simply been classified as �cosmopolitan�, when in fact that are 
introduced. The taxonomic composition of the introduced fauna will be presented and selected 
cases highlighted to illustrate various modes of introduction, problems of recognition and 
cryptogenic status.  Finally, the potential ecological and economic impacts of key invasions will 
be briefly discussed. 
 
 
Animal introductions in southern systems: lessons for ecology and for policy  
 
Steven L Chown*, Dian Spear, Jennifer E Lee, Justine D Shaw 
 
Centre for Invasion Biology, Department of Botany and Zoology, Stellenbosch University, Private Bag X1, Matieland 
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Many animal species have been introduced to areas from which they were previously absent, 
and several of these have become invasive. The impacts of these invasive species have 
sometimes been substantial and have also, in several cases, been realized rapidly. However, in 
other cases, impacts are simply assumed from theory. Empirical demonstrations thereof are 
surprisingly uncommon, making evidence-based conservation policy difficult to achieve. Here 
we review the broader ecological and conservation lessons from our recent work on non-
indigenous species in two southern systems, the policy implications thereof, and the changes to 
policy that have been effected as a result of making our work more broadly known. First, we 
discuss introductions and invasions across Southern Ocean islands. We show that strong 
relationships exist between numbers of animal invasions and numbers of human visitors to the 
islands, that homogenization across islands differs among taxonomic groups, that abiotic factors 
are limiting for introduced species on the islands, and that control actions can rapidly result in 
unintended consequences. We discuss the way in which this work has influenced policies 
implemented under national legislation and the Antarctic Treaty System. Second, we discuss 
ungulate introductions and translocations both in South Africa and elsewhere. We show that 
substantial homogenization has resulted from both processes. However, firm evidence for 
impacts of ungulate introductions and translocations is much more difficult to find, despite the 
obvious theoretical likelihood thereof. Such a lack of information may have profound 
consequences for the effective implementation of policy. 
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To what extent can we use higher-level gene trees to aid in the conservation of species?  
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Modern systematics aims to establish the phylogeny of all life. At present, a combination of 
gene trees derived from different sources is arguably the most reliable method to establish 
species tree hypotheses. Several factors can influence the accuracy of these phylogenetic 
hypotheses, as for example the trees are nearly always based on a small subset of all the 
available data. In the absence of the known species tree/phylogeny, it must be recognized that 
all conservation efforts based on phylogenetic trees will only be as reliable as the data used to 
draw the trees. In the light of this, critical consideration should be given to the usefulness of 
trees in the conservation of species and it is even more important to recognize that the 
conservation of species is a complex endeavour. Despite the complexity of the situation, case 
studies exist where phylogenetic trees are used to make predictions that are directly relevant to 
the conservation of particular species.  We used supermatrix analyses of Leporid species to 
propose a more robust phylogenetic hypothesis for rabbits and hares.  This information was 
then used to guide further research into the susceptibility of leporids to viral infection such as 
myxomatosis (a disease that causes localized skin tumors).  A unique gene conversion is 
shared between the monophyletic Oryctolagus and the endangered Pentalagus and Bunolagus.  
From this research it is clear that the introduction and potential spread of myxomatosis into 
South Africa will have devastating effects on the current conservation efforts surrounding the 
critically endangered Riverine rabbit. 
 
 
Molecular discoveries at the root of the eutherian tree: retroposons, ancestral karyotypes 
and hemiplasy 
 
Terence J. Robinson 
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Comprehensive molecular studies have produced highly congruent and relatively well-resolved 
higher-level phylogenies that partition the extant placental mammals into four major clades.  
These are the Neotropical Xenarthra (containing sloths, anteaters and armadillos), the 
Laurasiatheria (containing bats, shrews, moles, hedgehogs, even- and odd-toed ungulates, 
carnivorans and pangolins), the Supraprimates or Euarchontoglires (containing primates, tree 
shrews, flying lemurs, rodents and rabbits), and an endemic Afro-Arabian group called 
Afrotheria.  Afrotheria is a remarkable assemblage that includes forms as morphologically 
diverse as golden moles (Chrysochloridae), tenrecs (Tenrecidae), elephant-shrews or sengis 
(order Macroscelidea), aardvarks (order Tubulidentata) and Paenungulata - the clade containing 
hyraxes (order Hyracoidea), elephants (order Proboscidea) and the dugongs and manatees 
(order Sirenia).  However, resolution of the four clades¾critical to the understanding of 

eutherian evolution and biogeography¾have remained obscure.  In this review I will summarize 
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the current state of knowledge reflected by nuclear encoded sequences and the application of 
genome-level characters such as retroposons and chromosomal syntenies suggested by 
molecular cytogenetic approaches.  There is evidence to suggest that the divergence of the last 
common ancestor into Xenarthra, Afrotheria and Boreoeutheria occurred nearly 
contemporaneously, and factors such as introgression and lineage sorting confound the 
genomic history of these deep divergences.  This makes resolution of several nodes in 
phylogenomic analyses problematic, since many of the associations are supported by single or 
very few rare genomic changes. 
 
 
The Evolution of Approaches to Phylogenetics 
 
Tim Crowe 
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Everyone agrees that phylogenetics is the branch (pardon the pun) of systematic biology that is 
concerned with evolutionary genealogy.  Everyone agrees that the results of phylogenetic 
research should be portrayed as trees.  Almost everyone agrees that phylogenetic evolutionary 
thinking has its roots (pardon the other pun) with Charles Darwin in his 1859 book Origin of 
Species, but that he never really presented a coherent strategy on how to infer or reconstruct 
phylogenetic relationships. There the agreement ends.  My talk will trace the ’evolution’ of and 
clashes between approaches to phylogenetics from the ontogenetic strategy proposed by Ernst 
Haeckel; through the ’evolutionary’ systematics of Ernst Mayr and George Gaylord Simpson: 
Sokal/Sneath phenetics; Hennigian (and pre-Hennigian) cladistics; and model-based molecular 
phylogenetics. 
 
 
Making biology count: small steps or a bold leap? 
 
Albert S. van Jaarsveld 
 
National Research Foundation 

 
Correspondence: albert@nrf.ac.za 
 
As a former participant, and currently a spectator of the biological sciences, I am struck by an 
emergent tension that justifies exploration. We were all schooled to continuously sharpen our 
ability to describe and measure biological patterns and processes, to tease apart important 
evolutionary drivers and responses and to quantify anthropogenic impacts on our biological 
resource base. This very broad generalisation of biology as we know it is based on an important 
assumption, namely, that the continuous refinement of biological measurement approaches is 
desirable, feasible or adequate. The pace at which biological resources are being eroded raises 
the likelihood that - we could, one day, know exactly what we should have done.  
 
By employing alternative probabilistic and modeling approaches in addition to the prevailing 
measurement imperative we could provide very pragmatic answers more rapidly, provided that 
we are willing to make certain assumptions. Dealing with �uncertainty� in biology in an explicit 
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manner provides a window of opportunity for promoting biology from passenger status to an 
important driver of global change discussions. 

ORAL PRESENTATIONS 
 
Cross-species Microarray Analysis of Limb Development in the Bat, Miniopterus 
natalensis  
 
Mandy K. Mason1, Dorit Hockman2, David S. Jacobs1, and Nicola Illing2* 
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This study reports the first characterisation of the embryonic bat limb transcriptome and 
identifies novel candidate genes that were differentially expressed between the bat fore- and 
hindlimb, which may have played important roles in the evolution of the bat wing and hindlimb. A 
microarray analysis was performed comparing mRNA transcript abundance in embryonic bat 
(Miniopterus natalensis) fore- and hindlimbs of Carollia stage (CS) 16 and CS17 to the forelimbs 
of Embryonic day (E) 13.5 mouse embryos. The amplified RNA samples from the bat limbs 
were labeled with Cyanine 3 (Cy3) dye which fluoresces green, while those from the mouse 
E13.5 forelimb were labeled with Cyanine 5 (Cy5) dye which fluoresces red. These samples 
were hybridized on an OPERON Mouse V 4.0 OpArray containing 35 852 probes representing 
the mouse genome. Four comparisons and four biological repeats were performed, giving a 
total of sixteen bat samples (green) which were co-hybridised to sixteen mouse samples (red). 
These were scanned and the images captured as green and red channel intensity values, the 
ratio of these values reflected the relative gene activity in each tissue. Data transformation and 
analysis corrected for background, and batch effects and effectively normalised the data. Low 
intensity and poor quality spots were filtered out and differential expressions between the 
different limb types were determined using appropriate multiple testing statistical analyses. Ten 
genes were found to be differentially expressed between the bat and mouse forelimb in both 
CS16 and CS17 of bat development. A comparison between bat fore- and hindlimbs identified 
fifteen genes that were differentially expressed at CS17 and six at CS16. Closer examination of 
gene families involved in limb development revealed novel expression of genes in the retinoic 
acid (RA) pathway, and the Hoxd family. This included the apparent co-regulation of the 5� Hoxd 
genes (Hoxd10, 11, 12 and 13) which were upregulated in bat forelimbs. Two genes that had 
been previously characterised in bat limb development had higher Fold Changes (FC) in mRNA 
transcript abundance in the CS17 bat forelimb relative to that of the mouse (Hoxd13: FC = 2.6 
and Prrx1: FC = 1.8). These differences were also found in comparison to the CS17 bat 
hindlimb (Hoxd13: FC = 1.4; Prrx1: FC = 1.4). A potentially novel transcript of Meis2, a gene 
important in specifying the proximal-distal (P-D) axis of the limb, was noted for its high fold 
change in the bat forelimb when compared to the bat hindlimb (CS17: FC = 7.0; CS16: FC = 
2.2) and the mouse forelimb (FC = 13.1). 
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Seasonal reproduction in the Eastern rock elephant-shrew, Elephantulus myurus from 
South Africa 
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The survival and growth of offspring in mammals is highly dependent on environmental 
conditions and therefore, many small mammals only breed during the most favourable 
environmental conditions in order to maximise their reproductive success. Accordingly, many 
mammalian species from temperate and polar regions reproduce seasonally because of their 
seasonally variable and often nutritionally challenging habitats. The general and reproductive 
biology of many small southern African mammals is, however, largely unknown and in critical 
need of investigation. We, thus, investigated the breeding pattern of the Eastern rock elephant-
shrew (Elephantulus myurus) from South Africa.  From data on gonadal development, plasma 
hormone concentrations and reproductive status obtained from wild caught animals over a 12-
month period, we can conclude that the Eastern rock elephant-shrew is a seasonal breeder. We 
found that the peak breeding season of the Eastern rock elephant-shrew is between August and 
January (last pregnancies being recorded in January) and this species is reproductively inactive 
from February through to July. Our findings correspond with the climate data from the habitat of 
the species, where the temperatures are high and the rainfall is abundant between September 
and February. Little rainfall and lower temperatures were recorded between March and August 
with monthly mean temperatures being below 20°C, and with no rainfall recorded between May 
and August. 
 
Materials and Methods: Adult male and female Eastern rock elephant-shrews were caught 
monthly for one year in a private game reserve in the Soutpansberg, Limpopo Province, South 
Africa. The animals were euthanized, body mass and blood plasma were recorded and the 
gonads were dissected out and fixed in Bouin�s fluid. Pregnant and lactating females were 
recorded. Both testes and ovaries were weighed and their lengths and widths measured after 
which the volume was calculated using the formula for the volume of the ellipsoid. Plasma 
progesterone concentration in females and plasma testosterone concentration in males were 
determined using coat-a-count kits (Diagnostic Products Corporation, USA). Rainfall and 
temperature were recorded for the period between September 2007 and August 2008. The 
mean monthly rainfall data was obtained from the reserve, whereas temperature was recorded 
every two hours with DS1922L iButtons (Maxim Integrated Products, Dallas Semiconductor, 
USA). 
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A second wave of Sonic hedgehog expression during the development of the bat limb 
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During embryonic development Sonic hedgehog (Shh) plays an integral role in both the 
anteriorposterior (A-P) patterning and expansion of developing vertebrate limbs through a 
feedback loop involving Fgfs, Bmps, and Gremlin. In bat limbs A-P patterning and the size of the 
digital field are unique. The posterior digits of the forelimb are elongated and joined by tissue, 
whereas the thumb is short. The hindlimb digits are often uniform in length. We analysed the 
expression patterns for Shh and its target, Patched 1 (Ptc1), during limb development in two bat 
species, Miniopterus natalensis and Carollia perspicillata, using whole-mount in situ 
hybridization and compared the results to those in mouse embryos. The tissue of interest was 
probed with labeled RNA that has a sequence which is complimentary to the mRNA of the 
candidate gene. The probe binds specifically to the mRNA of that gene, revealing its pattern of 
expression in that tissue. This was done using digoxigenin-labeled RNA probes, the design of 
which was based on mouse and bat sequences. One to four samples were used for each stage 
of development examined (mouse: Embryonic day (E) 11.0 to E13.5, bat: Carollia stage (CS) 
14E to CS17). Images of the developing skeleton of bat limbs were obtained using whole-mount 
alcian blue staining of cartilage. Early Shh expression in the zone of polarizing activity was 
wider in the bat forelimb than in the mouse forelimb, this correlated with the reported expansion 
of Fgf8 expression in the apical ectodermal ridge (Weatherbee et al., 2006) and the early loss of 
symmetry in the bat forelimb. Later in limb development, novel expression patterns for Shh and 
Ptc1 were revealed in the interdigital tissue. Shh was graded along the A-P axis in forelimb and 
was expressed uniformly at a lower level across the hindlimb interdigital tissue. Fgf8 expression 
in the interdigital tissue preceded the expression of Shh. We propose that the reinitiation of Shh 
and Fgf8 expression in bat limbs reactivates the Shh-Fgf feedback loop in the interdigital tissue 
of CS16 bat embryos. The cell survival and proliferation signals provided by the Shh-Fgf 
signaling loop probably contribute to the lengthening of the posterior forelimb digits, the survival 
of the forelimb interdigital webbing, and the extension of the hindlimb digits to a uniform length. 
Weatherbee SD, Behringer RR, Rasweiler JJ, Niswander LA (2006) Interdigital webbing 
retention in bat wings illustrates genetic changes underlying amniote limb diversification. Proc 
Natl Acad Sci USA 103:15103�15107. 
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Phenotypic plasticity in physiological traits that determine maintenance energy requirements 
has been predicted to be important in temporally heterogeneous environments where ecological 
conditions vary cyclically and/or unpredictably within an organism�s life span. Most small birds 
inhabiting temperate latitudes in the northern hemisphere increase basal metabolic rate (BMR, 
minimum maintenance energy requirement) in winter, a pattern thought to reflect the up-
regulation of metabolic machinery required for enhanced winter cold tolerance. In contrast, there 
are very few data on seasonal metabolic adjustments in birds inhabiting warmer subtropical 
latitudes. We measured winter and summer BMR in five species (body mass range = 40 to 70g) 
resident in the Kalahari Desert of southern Africa, using flow-through respirometry to measure 
O2 consumption and CO2 production in birds held overnight in a field laboratory in Molopo 
Nature Reserve, Northwest Province. All measurements of BMR were obtained from post-
absorptive birds, during the rest-phase of their circadian cycles in darkened chambers, within 
their respective thermoneutral zones (27° to 30°C). In all five species, mass-specific BMR was 
significantly lower in winter than in summer, with mean reductions of 23% in African scops-owls 
(Otus senegalensis), 30% in pearl-spotted owlets (Glaucidium perlatum), 35% in fork-tailed 
drongos (Dicrurus adsimilis), 29% in crimson-breasted shrikes (Laniarius atrococcinneus), and 
17% in white-browed sparrow-weavers (Plocepasser mahali). We examined global variation in 
seasonal mass-specific BMR using data from the five species in this study and data from an 
additional 21 species obtained from the literature. We used both conventional and 
phylogenetically independent multiple regression models to examine the roles of latitude and 
temperature variables on seasonal BMR. Both these analyses revealed that the magnitude and 
direction of seasonal BMR adjustments varies significantly with latitude and temperature, 
ranging from pronounced winter up-regulation at high latitudes where winters are extremely 
cold, to the opposite pattern in warmer, subtropical environments. We hypothesize that global 
variation in the direction and magnitude of BMR adjustments represents a cold-
tolerance/energy-saving trade-off: extremely cold winter conditions result in up-regulated 
metabolic machinery associated with thermogenisis that requires greater support cost (i.e. 
BMR), with associated higher energy demands, whereas winter reductions in maintenance 
metabolic costs might be selected for in subtropical latitudes where winters are relatively mild. 
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Effects of artificial fruit sugar types on digestion and food preference by Knysna 
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The effects of different fruit sugar types on the digestive efficiencies of avian frugivores have 
been poorly studied. Sugar preferences and digestion of sugars in equicaloric and equimolar 
artificial fruit of different sugar types at varying concentrations and molarities were therefore 
investigated in two South African frugivores, Knysna (Tauraco corythaix) and Purple-crested 
(Gallirex porphyreolophus) Turacos. Artificial fruits of 6.6, 12.4 and 22 % sucrose and glucose 
and artificial fruits of 0.42, 0.83 and 1.66 mol L-1 sucrose and glucose were used to determine 
sugar preferences, daily food and energy intake, digestive efficiencies and digestive transit 
rates. Digestive transit rates were determined by providing the birds with a set amount of 
weighed food that had been dyed with red food colourant and the time of the first appearance of 
the dye in the excreta was recorded. Each experiment was run from 06h00 to 18h00 and food 
was weighed hourly to determine the amount eaten per hour. Excreta was collected each 
evening and weighed. Controls of each experimental diet were used to estimate evaporative 
moisture loss from uneaten food. Excreta and food samples were oven dried at 60oC to constant 
mass. Digestive transit rates of both Turaco species were found to be slower with an increase in 
sugar concentration and molarity, irrespective of sugar type. Food intake for both Turaco 
species increased with a decrease in concentration and molarity, irrespective of sugar type. 
Apparent assimilation efficiencies were lower than most nectar and fruit studies and ranged 
from 61.4-90.0 % and 60.2-92.4 % for equicaloric and equimolar artificial fruit diets respectively. 
To determine food preferences, each bird was provided with a set amount of weighed food of 
each diet treatment placed on opposite sides of the cage with a perch halfway between the food 
trays. Experiments were run from 06h00 to 18h00. Knysna Turacos preferred the sucrose to the 
glucose equicaloric artificial fruit diet at low concentrations whereas Purple-crested Turacos 
showed no preference for either diet. Purple-crested Turacos preferred the sucrose equimolar 
artificial fruit diet to the glucose at low concentrations whereas Knysna Turacos showed no 
preference for either fruit diet. At high concentrations neither species showed a preference for 
either equicaloric or equimolar artificial fruit diets. Further studies looking at the composition of 
indigenous forest fruit sugars are needed and, together with the results obtained from this study, 
may determine the role of these frugivores in fruit choice and seed dispersal. 
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Operative temperature and standard operative temperature have been proposed as providing 
an estimate of the thermal load experienced by endotherms and ectotherms. Common 
techniques of measuring operative temperature include black-bulb temperatures or simplified 
unheated metal models, typically made of copper. 
 
We quantified the thermal environment perceived by a small, arboreal, mammalian endotherm 
using a number of methods at three study sites in winter and summer. Our area of interest was 
how well these methods accurately portrayed the actual temperatures that small mammals are 
exposed to. We predicted that black-bulb and copper model temperatures would more 
accurately predict operative temperature during photophase when compared to other direct 
measurements/devices and that black-bulb temperature would record the greatest variation in 
temperatures. 
 
Temperature differences between the methods were largest during the midday, when 
temperatures were highest. All methods recorded a greater range of temperatures during 
photophase than during scotophase. Black-bulb and model temperatures produced more 
accurate, rapid measurements when compared to measurements produced by direct 
temperature recording devices, particularly during photophase, when solar radiation is the major 
influence of heating. Other methods lagged behind black-bulb measurements. Although mean 
temperatures of some of the methods were significantly different, there was a high degree of 
correlation between all methods, even after randomization and generation of 25% and 10% 
subsamples. Computed thermal indices and black-bulb temperatures produced similar thermal 
profiles. 
 
In studies requiring accurate time series measurements, it is suggested that black-bulb or 
copper models be employed rather than direct temperature recording devices. Simpler 
measurement devices would suffice for studies requiring an estimate of the temperature 
variation and trends in the microclimate of small mammalian endotherms, particularly arboreal 
or cavity dwelling species. 
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The distribution range of amethyst sunbirds (Chalcomitra amethystina) within southern Africa 
includes an altitudinal gradient from the Drakensberg to the coast of KwaZulu-Natal. We 
expected that over this altitudinal gradient amethyst sunbirds would exhibit variation in 
hematocrit levels pre- and post-acclimation, as well as seasonally. Sunbirds from three 
locations; Underberg (1553 m asl), Howick (1075 m asl) and Oribi Gorge (541 m asl) were used 
for this study. Birds were then acclimated at 25°C for 6 weeks on a 12L:12D cycle. Hematocrit 
levels were taken pre-acclimation and pre-release. We found significant variation in hematocrit 
levels during summer, but surprisingly little variation during winter. Season and location had a 
significant combined effect on pre-acclimation hematocrit levels of amethyst sunbirds. 
Underberg and Howick had greater values in summer compared with winter whereas the 
converse was found in Oribi Gorge. In contrast, season and location had no significant 
combined effect on post-acclimation hematocrit levels of amethyst sunbirds with post-
acclimation levels similar for the three sites irrespective of season. This study emphasizes the 
need to understand flexibility in hematocrit levels and acknowledge seasonal and altitudinal 
differences within a species. 
 
 
Does sugar type and concentration affect food selection by frugivorous South African 
birds: A combined methodology approach 
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Mechanisms responsible for fruit selection in birds have been debated for a long time. Why do 
birds select and eat the fruits that they do? Do avian frugivores place emphasis on fruit selection 
based on external variables like fruit colour, size and availability or internally modulated factors 
such as digestive ability or avoidance of harmful secondary compounds in fruits? From a 
behavioural point of view fruit choice in birds is based on fruit size, fruit structure, fruit availability 
and bird feeding behaviour. From an evolutionary perspective, dispersers select fruits based on 
the avoidance of harmful chemicals, maximization of energy intake and achievement of a 
balanced diet.  
 
We isolated a number of external and internal factors to investigate the effects they have and 
the roles they play in fruit selection in locally abundant frugivore species Red-winged Starling 
(Onychognathus morio), Speckled Mousebird (Colius striatus) and Dark-capped Bulbul 
(Pycnonotus tricolor). Specifically, here we investigated the effects of fruit sugar type and fruit 
colour in each study species. Factors were isolated and tested for by means of artificially 
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created agar fruits of which sugar levels, sugar compositions and colours were manipulated and 
presented to birds in separate experiments under full laboratory conditions.  
 
Results from sugar preference experiments suggested that local frugivores display different 
feeding strategies when it comes to preferential selection of specific sugars of varying energy 
levels and molecular mass in fruits on offer. Colour preference experiments showed that 
frugivorous birds base fruit selection on fruit colour with evidence of learning. 
 
 
Diel variations in plasma glucose concentration of some South African avian frugivores 
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We examined  diel variations in the plasma glucose concentrations of avian blood, by 
measuring plasma glucose concentration (PGlu) of four South African bird species, namely 
Zosterops pallidus (Cape White-eye), Tauraco corythaix (Knysna Turaco), Onychognathus 
morio (Red-winged Starling) and Colius striatus (Speckled Mousebird). Species were chosen as 
representatives of a range of body sizes and individuals from the passerine and non-passerine 
clades. Birds were maintained in controlled environment rooms and PGlus were measured at four 
times of the day, namely sunrise (06:00), midday, sunset (18:00) and midnight. Inter-specific 
variation in body mass and both the inter- and intra-specific variation in PGlus were found to be 
significant for all species. PGlus of Red-winged Starlings and Knysna Turacos were highest after 
overnight fasting, whereas peak PGlus in Speckled Mousebirds and Cape White-eyes were 
recorded at midday. The lowest PGlu was recorded after overnight fasting in Speckled 
Mousebirds whereas the lowest PGlus were recorded at midnight in the three other species. 
While the Red-winged Starlings, Knysna Turacos and Cape White-eyes clearly increase their 
PGlus via the processes of gluconeogenesis, Speckled Mousebirds apparently do not. Previous 
studies involving the comparison of avian PGlus have not specified sampling times and this study 
clearly demonstrates that PGlus of birds vary over time, thereby highlighting the need for the 
specification of sampling times in future sampling of avian PGlus. 
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The oxygen consumption of adult Chersina angulata was measured using a flow through 
respirometry method. Eight tortoises were acclimated in an environmentally controlled room at 
an ambient temperature of 26°C and a light regime of 14 hours light and 10 hours darkness 
(14L:10D) prior to experiments.  The experiments were conducted at the same experimental 
temperature of 26°C but three different light regimes, namely constant light (LL), constant 
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darkness (DD) and 14L:10D.  Rhythms of specific oxygen consumption with time of the day 
were detected at all three light regimes.  The rhythm was more pronounced at 14L:10D, 
followed by LL and lastly DD.   The rhythms showed a peak of specific oxygen consumption in 
the early hours of the day followed by a significant decrease as the day progressed, and a 
trough in the late hours of the day.  The rhythms are thus considered to be circadian.  Data were 
further analysed per gender, and minor differences between the sexes were evident. 
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Recent climate records reflect, and climate change models predict, physiologically significant 
changes in ambient temperature over periods of a few decades. For many vertebrate species, 
that will mean significant changes in the environment within a lifespan. Within a lifespan, 
individuals can adapt to climate change only phenotypically, while over a few lifespans, the 
distribution of phenotypes in a population can change by microevolution. Functional changes in 
the phenotypes of vertebrate populations induced by recent climate change have been 
documented, for example, in the morphology and phenology of bird species. How, or whether, 
long-lived individuals adapt to climate change remains obscure. The physiological stresses 
resulting from climate change and leading to within-individual and between-individual 
adaptations of function will not simply be the thermal stresses, but will include, for example, the 
stress of altered drinking water availability in terrestrial habitats and the stress on host-defence 
mechanisms resulting from emergent pathogens. I aim to discuss some of the physiological 
mechanisms that will be brought into action if long-lived artiodactyls are able to adapt 
phenotypically to climate change in Africa. Activity patterns and microclimate selection are 
flexible behavioural processes which are likely to represent an animal�s primary defence to 
changes in climatic conditions. If behavioural processes are insufficient to maintain 
homeothermy, we may observe changes in an animal�s body temperature. Physiologists and 
zoologists thus have an important role to play in analysing and predicting the changes in 
vertebrate function which may occur over those periods of decades. 
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It is widely believed that a trade-off exists between immune function and other life-history traits 
such as reproductive effort in a way that greater reproductive investment will lead to 
concomitant reductions in immune function. The highveld mole-rat (Cryptomys hottentotus 
pretoriae) is a social, subterranean rodent comprised of closely related individuals. As a result of 
inbreeding avoidance breeding is limited to one female per group. However, this breeding 
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constraint on non-breeding females may be lifted when access to unrelated males is available. 
This is expected to be associated with a shift of resources from maintenance to reproductive 
effort in non-breeding females that should result in changes in measures of immunity. Our study 
aimed to test this hypothesis by introducing unrelated breeding males into all-female colonies. 
The experiment was divided into three stages. The first stage involved intact colonies that 
comprised of a breeding female, breeding males and subordinates. For the second stage males 
were removed from colonies to create all-female colonies and for the final stage an unrelated 
male was introduced into each all-female colony.  Animals were observed in their colonies to 
determine differences in behaviour between the three stages, particularly focusing on breeding 
behaviour and aggression. Blood samples were taken from all females at the end of every stage 
for haemotological analysis. There was no noticeable difference between the behavioural 
patterns of intact colonies and all-female colonies between stages. However, the incidence of 
mating behaviour and aggression between females increased notably after the introduction of 
unrelated breeding males into colonies. Although the concentrations of most blood cell types 
remained stable between the different stages, there was a definite reduction in the amount of 
basophils and eosinophils in blood from females taken two weeks after the introduction of 
unrelated males. Basophils and eosinophils mediate inflammatory responses and both are 
thought to play an important role in immunity against parasites. This indicates that increased 
reproductive effort does affect at least some components of the immune system, and that the 
ability to launch an inflammatory response and fight off parasites may be compromised to some 
degree. 
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Animals commonly experience variation in both food quality and metabolic requirements, and 
must regulate their food intake in order to maintain energy balance. Captive whitebellied 
(Cinnyris talatala) and amethyst (Chalcomitra amethystina) sunbirds and brown honeyeaters 
(Lichmera indistincta) were exposed to different nectar sugar concentrations and ambient 
temperatures (Ta) to examine the effects on food intake and body mass. All birds increased food 
intake with decreasing dietary sugar concentration in an attempt to maintain constant sugar 
intake, irrespective of Ta. Birds of all three species further compensated for a decrease in Ta by 
increasing their food intake, by 27% in sunbirds and 18% in honeyeaters. On the most dilute 
diet (0.25 M), however, the sunbirds and brown honeyeaters were unable to increase their 
sugar intake sufficiently at low Ta. Both sunbird species lost more body mass at 5
C than at 
25
C, particularly on the dilute diet. Honeyeaters, on the other hand, did not lose more body 
mass in the cold than at moderate temperature despite the insufficient sugar intake on the dilute 
diet. Honeyeaters may have conserved energy via behavioural adjustments, such as reductions 
in flight activity and ptiloerection of feathers to increase the insulating layer of warmer air around 
the body. It is concluded that the intake response of whitebellied and amethyst sunbirds and 
brown honeyeaters is shaped by both compensatory feeding and physiological constraint. 



Page 26 of 98 
 

Although unrelated, sunbirds and honeyeaters showed convergence in their responses to 
energy challenges, probably due to their similar nectar-feeding lifestyle.  
 
Methods  
Captive whitebellied and amethyst sunbirds were exposed to different nectar sugar 
concentrations (0.25 M to 1 M sucrose) and ambient temperatures (5 and 25
C). Brown 
honeyeaters were exposed to the same range of sucrose concentrations and similar 
temperatures (5 and 22
C). The sequence of temperature and sugar concentration was 
randomized, and each treatment consisted of one adaptation and one test day. The photoperiod 
was 12:12 h L:D, with lights on at 07h00. Food and sugar intake were determined by weighing 
the feeders before and after each test day. Food intake was corrected for evaporation by 
weighing control feeders and for spilled food by collecting dripping solution in trays with liquid 
paraffin. Birds were caught, placed in cloth bags and weighed before lights-on on each test day 
and the subsequent day in order to determine changes in body mass. 
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Biologists usually consider most mammalian and avian species to be homeothermic, but these 
animals universally experience regional and temporal variation in body temperature. We 
suggest this variation likely represents adaptive strategies of heterothermy, which in turn would 
favor genotypes that function over a wide range of temperatures. This coadaptation of 
thermoregulation and thermosensitivity has been studied extensively among ectotherms, but 
remains unexplored among endotherms.  We apply classical models of thermal adaptation, 
originally conceived to describe ectothermic species, to predict variation in body temperature 
within and among populations of mammals and birds. Generally speaking, available 
comparative and experimental evidence supports our conclusion that optimality models can 
explain the qualitative effects of abiotic and biotic factors on thermoregulation. Similar insights 
should emerge when using models to predict variation in the thermosensitivity of endotherms, 
but the dearth of empirical data on this subject precludes a rigorous analysis at this time. Future 
research should focus on the selective pressures imposed by regional and temporal 
heterothermy in endotherms. 
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Although the woodland dormouse Graphiurus murinus is a subtropical species it inhabits areas 
where winter temperatures often approach freezing during winter.  It is small (ca. 30g), subsists 
largely on arthropods and these attributes are likely to present energetic constraints on the 
species during winter.  One physiological mechanism that may potentially increase chances of 
survival through such energetically challenging times is the use of heterothermy (daily torpor 
and hibernation).  In this study, we investigated the use of heterothermy in free ranging G. 
murinus captured in the Great Fish River Reserve, situated in the Eastern Cape, South Africa.  
The animals were implanted with pre-calibrated miniature dataloggers (iBBat, Alpha Mach Inc.) 
during the winter of 2008, for a month and a half.  The use of heterothermy in the field was 
frequent and was observed for up to 98% of all measurement days.  Multiple day torpor bouts 
lasting up to 96 hours were observed.  The minimum body temperature measured was 2.5°C at 
an ambient temperature of 2.6°C.  The rate of rewarming was very slow (0.044°C/min) and often 
took up to nine hours.    Body temperatures closely tracked environmental temperatures 
measured in a nestbox.  To our knowledge this is the lowest body temperature measured in a 
free-ranging small mammal in South Africa and represents the first record of hibernation on 
mainland Africa.  This study highlights the possibility that the use of hibernation in Africa may be 
more widespread than is currently appreciated. 
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The Southern African hedgehog, Atelerix frontalis, is a relatively unknown species and yet, it 
may be vulnerable for a number of reasons. There are increased incidences of road mortalities, 
predation by humans, capture for use in traditional medicines and as pets, some farming 
practices and climatic changes such as the increased incidence of lengthy droughts. A. frontalis 
inhabits the harsh Karoo region, where the rainfall is low, the summer temperatures frequently 
exceed 35 °C and the winter the temperatures can plummet below 0 °C.  These factors as well 
as frequently extended droughts, can be energetically challenging.  Using open-flow 
respirometry, we investigated energy expenditure in free-ranging juvenile and adult hedgehogs 
in the Great Karoo region during summer.  On average adult hedgehogs weighed 434 –45.7 g 
while juveniles weighed 125 –6.5 g.  The adult basal metabolic rate was 0.50 –0.07 ml O2/g/h 
and the average juvenile basal metabolic rate was 0.84 –0.07 ml O2/g/h.  The average daily 
metabolic rate was 0.76 –0.03 ml O2/g/day  and 1.40 –0.09 ml O2/g/day for adults and juveniles, 
respectively.  As expected, the daily energy expenditure was lower for adults (389 –35.1 
J/g/day) than for juveniles (677 –43.2 J/g/day).  Whether this species decreases energy 
expenditure through use of specialised physiological adaptations such as hibernation during 
winter is currently being investigated. 
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Mammalian reproduction is controlled by a hormonal cascade which begins in distinct brain 
regions, namely the hypothalamus and the pituitary gland. Gonadotropin-releasing hormone 
(GnRH) is a neuropeptide typically produced in the hypothalamus. It is the key peptide for 
initiating this hormonal cascade, and without it, reproduction cannot occur. Naked mole rats 
(Heterocephalus glaber) have a rigid social hierarchy. The �queen� is the most dominant female 
and is the only female who breeds. All aspects of reproduction are suppressed in other colony 
females: these �subordinates� do not ovulate or display breeding behaviours. They are, 
however, not infertile, and are capable of rising to the breeding position. Significant 
morphological and physiological transformations accompany this change in social status. Since 
GnRH is the master hormone of reproduction, this study investigates its role in the socially 
induced suppression of reproduction in female H. glaber. Brains of breeding and non-breeding 
female naked mole rats were compared to determine any differences in brain size, particularly in 
regions related to GnRH production. Since little is known about the GnRH system in H. glaber, 
this study used immunocytochemistry to identify the distribution and abundance of GnRH 
neurons in the brains of both groups. GnRH neurons were found in the median eminence of the 
hypothalamus and in the anterior pituitary of both breeding and non-breeding females. 
Preliminary results suggest that while overall brain size does not differ between the two groups, 
the size of the pituitary gland and hence, abundance of GnRH neurons may differ.  
Funding: UCT, NRF and DAAD. 
 
Extended methods 
Study animals were euthanased, their brains rapidly removed and placed in 4% 
paraformaldehyde overnight. The tissue was dehydrated in a series of increasing ethanol 
concentrations and embedded in paraffin wax. Tissue sections were cut at 5µm and every 20th 
section was fixed to a slide for immunocytochemistry. Sections were dewaxed in xylene and 
rehydrated in a series of decreasing ethanol concentrations. Endogenous peroxidases were 
blocked with 1% hydrogen-peroxide (H2O2) in methanol for 30 minutes and non-specific binding 
was blocked by incubation with 10% normal goat serum for 1 hour. The primary antibody (a 
polyclonal raised in rabbits, directed to bind to the terminal ends of GnRH) was applied at a 
dilution of 1:250 and incubated overnight. The following day the sections were rinsed in 
phosphate buffer saline (PBS) and a secondary antibody (goat anti-rabbit IgG conjugated to 
horse-radish peroxidase) was applied (dilution of 1:100) for 1 hour. The sections were then 
rinsed in PBS and Tris-buffered saline followed by a treatment of 0.05M Tris-HCl solution 
containing 0.01% H2O2 and the substrate, diaminobenzidine for 5 minutes at room temperature, 
to visualise the GnRH immunoreactive (ir) cells. The sections were photographed and the ir-
area measured and compared statistically between the two groups. 
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For male African elephants, abundant information exists about musth and its association with 
elevated androgen levels, but the relationship between musth and adrenocortical activity is less 
clear, because heterogeneous information exists regarding the effect of the musth condition on 
glucocorticoid concentrations. In this regard, little is known about the role of extrinsic factors, 
like seasonal changes, or presence of social partners, additionally interacting with the 
hypothalamic-pituitary-adrenal and -gonadal axis. A more detailed picture of the factors 
influencing the endocrine status of male African elephants would, however, help to understand 
the behavioural response of individual males to variation in their local environment. 
In this study we monitored six GPS/radio-collared adult elephant bulls in order to examine the 
relationship of the occurrence of musth and changes in glucocorticoid output. We further 
investigated, if seasonal related changes in endocrine activity vary depending on the 
reproductive status of a bull, and if there is a relationship between the presence or absence of 
social partners and changes in endocrine activity. The focal animals were monitored continually 
for 13 months between June 2007 and June 2008 in the northern part of the Kruger National 
Park. The animals were observed 2-3 times per week using focal animal sampling (continuous 
recording) and ad libitum sampling technique. Observations included recording of current 
position, associations and group composition, as well as presence and degree of physical 
musth signs. In order to monitor changes in faecal glucocorticoid metabolite (GCM) levels, 
faeces were regularly collected from each focal elephant bull. The material was placed on ice 
immediately, frozen within one hour after collection, and stored at -20°C until analysis. Faecal 
samples were lyophilised, pulverised and sifted using a mesh strainer to remove fibrous 
material. Approximately 0.05 g of the faecal powder was then extracted with 3ml 80% ethanol in 
water. After vortexing for 15 min, the mixture was centrifuged for 10 min at 3300 x g. Extracts 
were measured for immunoreactive GCM using a validated enzyme immunoassay for 3a,11-
oxoetiocholanolone, a group specific assay for the measurement of GCM with a 3a-hydroxy-
11oxo-structure. A mixed-effects-multiple-regression model was used for statistical analysis. 
The results show that GCM levels are not elevated in free-ranging African elephant bulls 
showing physical signs of musth, indicating that the condition of musth is not associated with 
increased adrenal endocrine function and therefore do not appear to represent a physiological 
stress for the animal. The results rather provide evidence for a suppressing effect of the musth 
condition on adrenocortical activity. Furthermore, it seems that the interaction potential of 
seasonal changes, or presence of social partners with the hypothalamic-pituitary-adrenal and/or 
-gonadal axis depends on the reproductive status of the bull. 
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In homeothermic mammals, appropriate vasomotor control of skin blood vessels is important in 
regulating body temperature. If ambient temperature becomes greater than core body 
temperature, mammals risk gaining heat from the environment. Mammals that sweat prevent 
gaining heat by evaporatively dissipating heat. Elephants, which do not sweat, could avoid heat 
gain by reducing peripheral circulation and in turn tolerate high skin temperatures. Infrared 
thermography allows us to measure skin temperatures non-invasively. We investigated the 
vasomotor state in semi-tame African elephants living in the Pilanesburg region of the North 
West Province of South Africa. Infrared images were recorded at regular intervals over a 24-
hour period. In addition core body temperature was also recorded using ingested temperature-
sensitive data loggers. Climatic variables, such as air temperature and solar radiation, were 
recorded throughout the study in order to assess the effect of environmental heat load on 
elephant skin and body temperature. We found that the skin of adult elephants shows a great 
deal of local variation due to a number of factors. At peak solar radiation skin temperature 
measured 50°C indicating high temperature tolerance and reduced peripheral circulation. 
Although heat loss from the ears and behavioural modifications probably assist the elephants in 
maintaining body temperature within a daily range of 1.5°C, peripheral vasoconstriction also 
appears to play an important role in allowing elephants to withstand high environmental heat 
loads. 
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In anoxic sediments, one of the most important factors controlling metal bioavailability are called 
the Acid Volatile Sulfides (AVS). Since metal accumulation in aquatic organisms is very complex 
and depends on different exposure routes (overlying water, pore water, food and sediment), it is 
likely that a distinction in metal accumulation can be made between invertebrate taxa living 
mostly in the sediment (benthic taxa), taxa living on the river bottom (epibenthic taxa) and taxa 
which mostly live in the surface water (pelagic taxa).  
The present study evaluates the relationship between AVS and metal accumulation in 
invertebrates which generally differ in feeding behavior and ecological preferences.  
 
Natural sediments, pore water and surface water together with different aquatic invertebrates 
were sampled at 28 different Flemish lowland rivers in the spring of 2008. The invertebrates 
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found were determined as the midge larva Chironomus gr. thummi, the aquatic worm Tubifex 
sp. (both benthic invertebrate taxa), the isopod Asellus aquaticus (epibenthic), the leech 
Erpobdella octoculata, the freshwater snail Physa acuta and an assembly of different water-
inhabiting taxa like caddisfly and stonefly larvae (all pelagic taxa). 
Metal concentrations (Cr, Co, Fe, Mn, Al, Ni, Cu, Zn, As, Ag, Cd and Pb) in various fractions 
(surface water, pore water, sediment, invertebrates and Simultaneously Extracted Metals with 
AVS) were measured using an Inductively Coupled Plasma Mass Spectrometer (ICP-MS). AVS 
concentrations were extracted using the modified diffusion method; the extracted amount of 
sulfides was measured with an ORION 96-16 ion-selective sulphur electrode. Furthermore, the 
Free metal Ion Activity (FIA) in the surface water was calculated using the Windermere Humic 
Aqueous Model version 6 (WHAM 6). 
In order to study the relationship between accumulated metal levels in the invertebrate taxa and 
AVS concentrations in the sediment multiple regression was used. 
 
Metal accumulation in the benthic taxa was primarily influenced by total metal concentrations in 
the sediment. Regarding the epibenthic taxa, Co, Cu, Zn and Pb accumulation was mostly 
explained by the more bioavailable metal fractions in both sediment and surface water. Metal 
accumulation in the pelagic taxa was mainly influenced by metal concentrations in the surface 
water, the FIA and water characteristics affecting metal bioavailability. AVS were generally 
better correlated with epibenthic and pelagic invertebrates, rather than with benthic taxa, and 
AVS turned out to be a significant variable in explaining Zn, Cd and Pb accumulation in both 
invertebrate groups. Co, As and Ni accumulation in all invertebrates showed no relation with 
AVS but were rather associated with Fe and Mn oxides.  
The results of our study indicated that AVS can influence the accumulation of Cr, Cu, Zn, Cd 
and Pb in both epibenthic and pelagic invertebrates under natural conditions. 
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One consequence of urbanization is the production of pollutants when the effluent waste from 
an expanding human population is treated. Sludge produced in settling tanks at wastewater 
works contains organic pollutants and high levels of heavy metals. These heavy metals in turn 
can be traced in the tissues of pollutant-tolerant aquatic insects, and may bioaccumulate in even 
higher concentrations in the tissues of the predators that feed on the insects. We investigated 
the effects of wastewater works on the behaviour and physiology of the insectivorous bat, 
Neoromicia nanus, at sites polluted and unpolluted by wastewater effluent, during winter and 
summer. We quantified foraging ecology as abundance and number of feeding buzzes using 
active and passive survey techniques. Preliminary results showed that the abundance and 
feeding activity of N.nanus at sludge tank sites and at sites downstream of the effluent 
discharge was significantly higher than at sites upstream of the effluent discharge. Insect 
abundance, specifically pollution tolerant chironomid midges, was also higher at the sludge tank 
sites and at downstream sites. Biomarker analyses using the metallothionein gene will be 
performed to investigate the physiological stress in N. nanus bats that were exposed to different 



Page 32 of 98 
 

levels of heavy metal pollutants. These results suggest that pollutants from wastewater works 
may benefit certain organisms in the short-term but harm them in the long-term. 
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The objective of present study was to investigate the effects of chronic estradiol treatment on 
learning and memory in ovariectomized (Ovx) rats, which have been receiving daily injections of 
L_Arginine,nitric oxide precursor, and L_Name, nitric oxide inhibitor.24 virgine female wistar 
rats,8 weeks of age,underwent ovariectomy or sham surgery. After a short period 
recovery,sham and Ovx rats received daily injections of L_Name or L_Arginine along with 
weekly injections of estradiol valerate.After 6 weeks treatment, in order to evaluate the possible 
alteration in spatial learning and memory,rats went through Morris Water Maze test.Data 
analysis indicated that long term estradiol treatment ,significantly reduced the time latency in 
finding hidden platform in Ovx rats,in comparison with untreated Ovx rats and estradiol trearted 
sham rats.Simultaneous treatment of estradiol and L_Arginie increased the time latency, if 
compared with Ovx rats ,merely treated with estradiol.These results propose that chronic 
treatment of estradiol enhances the spatial learning and memory in Ovx ratys,but not in sham 
operated group,while long term L_Arginine treatment interferes the promoting effect of estradiol 
on Ovx rats. 
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Male-biased dispersal is pervasive in mammals, while female-biased dispersal (FBD) is typical 
among birds. Inbreeding avoidance, resource competition, and mating system have been shown 
to influence sex-specific dispersal rates, yet understanding this asymmetry remains a key 
challenge in evolutionary ecology. The common mole-rat (CMR; Cryptomys hottentotus 
hottentotus) is a cooperative breeder, living in colonies characterized by a generally linear social 
hierarchy where the breeding male is the most dominant individual. Once considered a strict 
monogamist, the species� mating system reveals high levels of extra-colony paternity; dominant 
males prevail within colonies, but males of all social status sire offspring with extra-colony 
breeding females. Subordinate females do not breed within their natal colony but instead delay 
reproduction until conditions favour dispersal. In light of male mating strategies and restricted 
breeding opportunities for philopatric females, we test the prediction of FBD in the CMR. We 
analysed microsatellite allele frequency data from 13 colonies and tested for evidence of sex 
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biased dispersal using estimates of relatedness and corrected colony assignment indices for 
male and female adults. Our data suggest that female CMRs disperse with greater frequency 
than males; females are also more likely to be immigrants. Given that reproductive success in 
males is relatively unconstrained by social or immigrant status, we argue that philopatry 
imposes a greater cost to female CMRs � opportunities to reproduce are increased by dispersal. 
We conclude that sexual asymmetries in reproductive opportunity and success, together with 
extended tenures by single reproducing females within colonies, are novel driving forces for 
CMR females to disperse. 
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Herbivores make foraging decisions over both time and space. Different factors affect these 
decisions including the metabolic costs of foraging, predation risk and missed opportunity costs. 
In Africa, domestic herbivores are generally kept overnight in protective kraals. As a result, they 
are similar to central place foragers that feed away from a central point each day. This foraging 
pattern ultimately results in greater feeding impacts closer to the kraal compared to further 
away. To determine the factors affecting the spatial and temporal foraging decisions of centrally 
kraaled goats, we recorded feeding effort using artificial patches and giving up densities. 
Seasonally, the metabolic costs of foraging drove foraging decisions. This resulted in goats 
feeding more intensively from patches as the dry season progressed. Surprisingly, goats 
increased their feeding effort as they moved away from the kraal. This increase was despite 
greater predation risk from jackal and caracal, indicating that predation risk did not drive large-
scale spatial foraging decisions. We suggest that missed opportunity costs were the key factors 
affecting the goats� spatial foraging decisions. Because they were kraaled each night, the goats 
could only feed during the day. As a result, if they feed intensively in the low quality areas close 
to the kraal, they would limit the time they could feed in the better areas further away. This 
translates into greater missed opportunity costs closer to the kraal during the morning. 
Ultimately, this feeding pattern suggests that the goats made short-term spatial foraging 
decisions based on potential future feeding opportunities. 
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In rodents, the Female in Space Hypothesis (FSH) proposes that when females feed on 
abundant, evenly distributed and/or rapidly renewed foods, they tend to be non-territorial and 
spatially clumped. As females can then be easily defended by males, the latter are expected to 
be territorial, with single-male home ranges enclosing several overlapping female home ranges. 
Another model, the Female in Space and Time Hypothesis (FSTH) proposes that when females 
are not sexually receptive at the same time, males should not be territorial but rather roam 
widely in order to copulate with females that successively come into oestrus, this irrespective of 
the dispersion pattern of females. Here, we present for the first time data on the socio-spatial 
organization of Woodland dormice, Graphiurus murinus (Gliridae), and try to evaluate which of 
the FSH or FSTH better explains the patterns observed in this arboreal, nocturnal species. 
The study was conducted from February 2006 to June 2007 in a riverine forest of the Great Fish 
River Reserve, South Africa. Spatial locations for 13 adults (5 males, 8 females) were 
determined through a monthly live-trapping and nestbox-monitoring programme. Male dormice 
(3,989 – 950 m2) had home ranges almost twice as large as females (2,091 – 785 m2; p = 
0.019). Intrasexual home-range overlap was significantly larger in males (62 – 12%) than in 
females (26 – 13%; p = 0.002). However, females overlapped with more neighbouring female 

home ranges (5.5 – 0.9) than did males with neighbouring male home ranges (4.0 – 0.0; p = 
0.006), so that, as for males, only little parts of female home ranges were really exclusive. 
Males overlapped a larger proportion (48 – 10%) of female home ranges than did females with 

neighbouring male home ranges (27 – 15%), although the difference did not reach significance 
(p = 0.0065). In addition, males overlapped with significantly more female home ranges (7.8 – 
0.5) than did females with male home ranges (4.9 – 0.4; p = 0.002). Overall, the dispersion 
pattern of females was rather clumped, even during the breeding period, suggesting that 
females are not territorial. As some females showed a dyadic intrasexual overlap of up to 90%, 
and population density was very high at the study site (up to 16 dormice/ha), this implies that 
food was very abundant and/or renewed rapidly during the study period, as postulated by the 
FSH. However, sexual receptivity in females was asynchronous, and in such circumstances, the 
FSTH predicts that males will be non-territorial and promiscuous. Trapping, nestbox and home-
range data indeed suggest that male Woodland dormice do not defend territories, but search for 
and aggregate around receptive females during the mating season. 
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Modern zoos are concerned with the welfare of the animals in their care. Welfare of animals is 
determined by the environment in which they are kept. In our efforts to create enclosures that 
offer the best possible environment to our animals we are led by our knowledge about their 
natural habitats. However, most habitats are complex and in a zoo we are seldom able to 
recreate a natural habitat in its entirety. We are therefore forced to make choices about what is 
essential in an animal�s habitat and what not. The problem that this project attempts to address 
is that there is currently no scientific procedure to guide us in making such choices. We 
therefore tend to make arbitrary decisions and/or revert to anthropomorphism. In this project, we 
explore the use of individual fitness as the criterion for what is more or less essential in an 
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animal�s environment. The central thesis is that those features of an animal�s habitat that have 
the strongest relationship with fitness are the most essential. If any of them is missing, the 
animal will either die or suffer from stress. The project seeks to design a protocol to identify 
�essential habitat features� for any animal species. Furthermore, it will test the hypothesis that 
absence of an essential habitat feature causes stress. 
 
The proposed protocol will be structured around five broad questions: 

1. Which strategies does the organism use to avoid environmental hazards? 
2. Which strategies does the organism use to reproduce? 
3. Which resources does the organism use from the environment? 
4. Which strategies does the organism use to ensure that it gets sufficient resources? 
5. Under which conditions can the organism�s metabolism function? 

 
For each question regarding a strategy a hierarchical system of broad categories and sub-
categories needs to be designed, based on the available ecological knowledge. The next step is 
to link each category to those habitat elements that are essential to it. Answering the above 
questions in a structured manner will result in a species profile that specifies typical behaviours, 
adaptations, resource use, tolerances and associated �essential habitat features�. The structure 
will be provided by a computer program that consists of an interactive input system, a 
knowledge base and an output system that produces the profile. There are several challenges 
in the development of such a system. A main challenge is that the hierarchy of the categories is 
not obvious in the sense that it is sometimes difficult to tell which is a main strategy and which a 
sub-strategy. A possible solution to this problem may be to investigate in which order strategies 
evolved. Another major challenge concerns the question how to determine the strength of the 
relationship between an essential habitat feature and fitness. 
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The baboons of the Cape Peninsula are the only population of chacma baboons (Papio h. 
ursinus) that have been documented foraging on marine organisms.  Previous studies suggest 
that the exploitation of this high-quality resource is rare, which is surprising given that the fynbos 
biome is known to represent nutrient-poor environments.  Could it be that the periodic 
submersion of the intertidal zone during tidal cycles is a factor which limits the intensity of 
exploitation of marine foods by the baboons?  We investigated the feeding behaviour, activity 
budget and ranging patterns of a free-ranging troop of marine foraging chacma baboons 
through the range of tide heights seen during a full lunar cycle.  No member of the troop spent 
more than 5% of its time consuming marine food items.  The intensity of marine foraging was 
negatively correlated with the minimum height of the low tide above chart datum, suggesting 
that tidal fluctuations may limit the total time available for foraging in the inter-tidal zone.  
Approximately 60% of the troop�s total activity budget was allocated to feeding.  The core areas 
of their home range matched areas of high human activity and the troop raided humans for food 
on a regular basis.  In conclusion, marine foraging was limited by environmental conditions and 
comprised only a small component of the troop�s total diet. Furthermore, access to protein rich 
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marine and human food resources has not resulted in a marked reduction in foraging time for 
most troop members compared to Peninsula troops without access to marine food. 
 
We followed the baboons on foot collecting behavioural data by means of instantaneous scan 
samples, recorded every 20 minutes, starting on the hour. The behavioural activity and habitat 
type occupied were recorded for each individual in each scan. Incidents of feeding by humans 
and raiding were recorded ad libitum. For analysis of ranging behaviour, the geographical 
coordinates of the centre of the troop were recorded every 20 minutes. Data were collected on 
28 days between 12 April and 14 June 2007. Times, and heights above chart datum, of low 
tides were provided by the South African Navy Hydrographer�s Office. Spearman rank order 
correlations were performed to determine whether or not intensity of marine foraging was 
correlated with height above chart datum of low tides. Activity budgets were compared using 
hierarchical cluster analysis of group averages of bray-curtis similarities. The GPS points were 
imported into Arcview 3.3 and used to determine the size of the troop�s home range as well as 
the concentration of area use during the study period. We then estimated the percentage of the 
home range constituted by each habitat type. A Chi-squared test was used to test for 
preferential use of habitats within the home range. 
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Foraging behaviour is the result of a balance between selective forces which seek to maximize 
energy intake, while minimizing energy costs, as well as the risk of predation. The foraging 
behaviour of a species can vary both spatially and temporally and may change in response to 
various environmental factors, as well as changes in energy demand, such as those associated 
with reproduction. The foraging habitat and mode of a bat can be predicted based on its wing 
morphology and echolocation call structure. Myotis tricolor is a medium sized insectivorous bat. 
Its wing morphology is intermediate between that of a typical aerial forager, gleaner (takes 
insects off a substrate) and trawler (takes prey from the water surface), while its echolocation 
call structure is also intermediate between that of bats that use these foraging modes. Its 
intermediate placement between these guilds suggests that its foraging behaviour may be very 
flexible allowing it to alter its foraging behaviour in response to different energy requirements 
during different stages of its life cycle. The aim of this study was to investigate whether M. 
tricolor changed its foraging behaviour (temporally and spatially) using radio telemetry to test 
the following hypothesis. I hypothesize that foraging behaviour will change with different 
reproductive states. Therefore I predicted that late pregnancy females will forage for longer than 
early pregnancy females. To do this female M. tricolor were radio-tagged during early 
pregnancy, late pregnancy and lactation (n = 6 per life-history stage). Times when the bats left 
or entered the cave were recorded on an automatic receiver/data-logger to determine temporal 
changes in activity patterns. There was no significant difference in the number of foraging bouts 
between early (mean –SD= 1.5– 1.02) and late pregnancy (1.1– 0.26), but the amount of time 
spent foraging was significantly greater during late pregnancy (307.0– 173.5 min) than early 
pregnancy (147.7– 154.5 min), as expected.  Therefore late pregnancy females forage for 
longer to meet the high energy demands associated with pregnancy. Further work on the 
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foraging habitats of M. tricolor is planned to better understand the foraging behaviour of this 
species. 
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A vital component of both captive breeding programmes and behavioral studies of vulnerable 
species involves the correct identification of gender.  As with many morphologically 
monomorphic bird species, visual gender determination in the Blue Crane is difficult.  A variety 
of techniques have been used to sex adult cranes, but all require the birds to be captured and 
handled, which is undesirable both for promoting successful breeding conditions in captivity and 
for the safety of valuable individuals.  The aim of this study was to determine whether the sex of 
Blue Cranes could be established through vocal analysis.  Sound recordings were made from 
both captive and wild populations of Blue Cranes.  The calls were recorded using a Sony Hi-MD 
MZ-RH910 digital recorder and a Brodan SS-2 outdoor parabolic microphone with wind shield.  
Usable guard calls were recorded for 68 individuals.  Recordings were transferred to computer 
via SonicStage at a sampling rate of 44.1 kH.  Two acoustic software programmes, Praat 4524 
and SoundForge 8.0, were used in combination for analysis.  Four spectral parameters 
(fundamental frequency, first and second formants, and dominant frequency) and two temporal 
parameters (call duration and number of pulses) were examined for five types of calls.  The 
majority of the sample size consisted of guard calls as this type of call is heard most often.  The 
four other types of calls included alarm, contact, flight and location calls.  Bioacoustic gender 
determination by discriminant analysis proved highly successful with a classification rate of 98% 
when all six call parameters were used.  When only the fundamental frequency was used, the 
success rate was 97%.  This makes vocal analysis a reliable option for non-intrusive sexing of 
these vulnerable birds which would virtually eliminate stress associated with gender 
determination as remaining options all require capturing and handling.  In captivity it can be 
used as a management tool to improve the number of successful pair bonds and so improve the 
captive breeding potential.  In the wild a person with good aural frequency discriminating ability 
may be able to determine the sex of Blue Cranes by ear due to the significant difference in the 
fundamental frequency (or pitch) of their calls.  Whether by ear or by computer analysis, vocal 
gender determination of these birds in the wild will allow tremendous insights into their ethology. 
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Many animals respond to predation risk by forming groups. Evolutionary explanations for group 
formation in previously ungrouped, but loosely associated prey have typically evoked the selfish 
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herd hypothesis (Hamilton 1971).  The hypothesis predicts that predation risk should be 
positively correlated with an individual�s �domain of danger� (DOD). An animal�s DOD is the area 
that contains the maximum space within which it is at risk to a predator, one that individuals will 
seek to minimize by selfishly seeking cover within the DODs of neighbouring individuals. 
However, despite over 600 studies across a diverse array of taxa, the critical assumptions of 
this hypothesis have remained collectively untested, owing to several confounding problems in 
real predator-prey systems. We were afforded an opportunity to solve some of these problems 
at Seal Island, False Bay. Great white sharks (Carcharodon carcharias) identify their cape fur 
seal (Arctocephalus pusillus pusillus) prey using surface moving silhouettes, a predatory 
strategy that allowed us, by manipulating the DODs of seal decoys, to test the predictions of the 
selfish herd. We provide evidence that that a selfish reduction in a seals� DOD results in a 
proportional reduction in its predation risk from ambush shark attacks. We conclude that this 
behaviour confers a survival advantage to individual seals within a group and could explain the 
evolution of selfish herds in a prey species.  These findings empirically elevate Hamilton�s 
selfish herd hypothesis to more than a �theoretical curiosity� (Viscedo 2003). 

 
SUMMARY METHODS: 
We used ventrally black styrofoamfi boards to construct identical seal decoys which were then 
fixed into positions on a raft, using lightweight reed poles secured to the dorsal surface of each 
decoy.  By varying the distances between each decoy within a group, we could produce variable 
and repeatable DODs, calculated from vornonoi tessellations constructed from plotted x, y 
positions of decoys on a grid.  The use of standardised decoys allowed us to control for all 
within-group phenotypic attributes, and prey/group effects such as vigilance and predator 
confusion. Decoy rafts, comprising two different arrangements of four and five decoys 
respectively, were towed at a distance of 30m behind a  5m vessel at a speed of 7km.h-1, 
through five 1km transects. Both seals and sharks have been habituated to the presence of 
boats as a result of ecotourism activity. After each predation event we recorded which decoy 
(and associated DOD) was attacked. We were able to control for pseudoreplication by 
subsequently identifying sharks from 17 different photographed attacks, all positively as 
individuals distinct from each other.  Mean DOD size of targeted individuals were statistically 
compared to that of non-targeted neighbours, and the relationship between the size of DODs 
and predation risk assessed. 
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Speckled snapper have a tropical Indo-Pacific distribution and reach their southernmost 
distribution limit along the KwaZulu-Natal coast. An ongoing shore fish monitoring and tagging 
project was established in the St Lucia Marine Reserve (part of the iSimangaliso Wetland Park) 
north of Cape Vidal in November 2001. One of the aims of this project was to monitor the 
potential recovery of shore fish populations following the ban on beach vehicle driving (and thus 
shore fishing) in January 2002. Using the �no-take� sanctuary area north of Leven Point as a 
bench mark, regular monitoring involving catch and release fishing and tagging, has revealed a 
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significant increase in the catch rate of speckled snapper in the previously exploited area over 
the past seven years. In addition, the average size of speckled snapper caught in the previously 
exploited area has increased over time. These results suggest an increase in abundance and 
biomass of this species following the cessation of fishing. Tag-recapture data has revealed that 
this is a highly resident species showing strong site fidelity. Increase in abundance in the 
previously exploited area is thus likely to have taken place primarily by seeding of eggs and 
larvae from the protected population within the sanctuary. However, approximately 5% of 
recaptures have shown movements greater than 2 km suggesting that a certain amount of 
spillover of adults and juveniles from the sanctuary has also taken place. These data are 
extremely useful for predicting the size that no-take marine protected areas (MPAs) need to be 
in order to adequately conserve viable populations of shore angling species. 
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Results of stomach content analyses and stable isotope studies indicate that predators do not 
feed on Loligo reynaudii (chokka squid) eggs during inshore squid spawning. This is despite the 
high abundance and availability of chokka eggs during the spawning periods, and therefore their 
expected inclusion as a consequence.  Poroderma pantherinum, the leopard catshark, a known 
and common predator of L. reynaudii was used in a feeding experiment using both chokka squid 
and chokka squid eggs. A clear biologically significant aversion to squid eggs was observed by 
P. pantherinum, which was likely caused by a physical and/or chemical barrier. To determine 
the mechanism of aversion, the cause of unpalatably was preliminarily investigated.  Previous 
studies have demonstrated that both Loligo pealei and Loligo opalescens Berry have bacterial 
symbiosis of the accessory nidamental glands (ANG) of mature females and egg jelly coats 
which are produced at the ANGs (Biggs and Epel 1991; Barbieri et al. 1996; Barbieri et al. 1997; 
Leonardo et al. 1999; Barbieri et al. 2001; Pichon et al. 2005).  This symbiosis has been inferred 
as a reason for predator avoidance. A bacterial layer on the jelly case of the L. reynaudii eggs 
was found using electron microscopy suggesting that a similar symbiotic relationship exists 
resulting is squid eggs being unpalatable to predators. 
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Malacostracan crustaceans possess branched pigment cells (chromatophores) which are 
located in the cuticular epidermis; these chromatophores contain pigment granules of various 
colours (red, brown, black, yellow, white or blue) and are classified by the colour of the pigment 
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granules. Some decapods display rapid, reversible colour changes as a result of bidirectional 
movements of pigment within the chromatophores in response to environmental cues, such as 
background colour and light intensity. This movement of pigment is controlled by antagonistic 
neuropeptide hormones, known as chromatophorotropins, which are produced in the eyestalks 
of decapods: the red pigment-concentrating hormone (RPCH) causes red, brown and yellow 
pigment granules to aggregate in the centre of the chromatophore and so result in a pale-
looking cell and whole animal; the pigment-dispersing hormone (PDH), on the other hand, 
causes pigment granules to spread throughout the chromatophore and into the cellular 
processes, thus darkening the cell and the overall organismal appearance. In decapods the 
primary structure of RPCH (Panbo-RPCH) is conserved. In the sister group, Insecta, structurally 
similar peptides occur; generically called adipokinetic hormones (AKHs), they mobilize energy 
substrates for intermediate metabolism, and their structures vary. The genome of a cladoceran 
crustacean, Daphnia pulex, also encodes a structural variant of Panbo-RPCH (codename 
Dappu-RPCH). We investigated the comparative RPCH/AKH activity of Dappu-RPCH in a 
decapod crustacean and in an insect: Dappu-RPCH functions as an AKH, not as RPCH. By 
including several other insect AKHs in the RPCH assay, we reveal important structure-function 
elements for RPCH activity.              
 
Panbo-RPCH, Dappu-RPCH and six different AKHs were chemically synthesized, quantified by 
HPLC and injected at physiological doses (5-30 pmol in sea water) into dark-adapted shrimps, 
(Palaemon pacificus). The extent of pigment concentration is measured microscopically and 
scored as the chromatophoral index (stage 1 to 5, with 1 = very concentrated, and 5 = very 
dispersed). The chromatophoral index of shrimps were assessed before injection and in 5 min 
intervals following injection. Sea water was injected as a negative control. For the AKH 
bioassay, young adult specimens were used from our culture of green stinkbugs (Nezara 
viridula): 0.5 �l haemolymph was withdrawn from resting stinkbugs before the injection of 12 
pmol Dappu-RPCH in distilled water, or just distilled water as negative control, and a second 
haemolymph sample was withdrawn 90 min after injection. The amount of lipid in the 
haemolymph was measured via a colourimetric test. 
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Several taxa of African parrots, represented by different origins and colonisations of the 
continent, are segregated by body mass, and differ markedly in Hutchinsonian ratios. Greatest 
distributional overlap occurs between the large-bodied species (Psittacus and Poicephalus) 
where niche separation equates with forest type, altitude and feeding specialization. Several 
species of different body mass inhabit specialized habitat types e.g. afromontane yellowwood 
forest and semi-arid scrub. All of the small Poicephalus parrots are allopatric although four 
species show partial distributional overlap with the similar-sized African Rose-ringed Parakeet 
(Psittacula krameri). In addition, the degree of dietary specialization in the Poicephalus species 
is inversely correlated with body mass. Most Agapornis species are also allopatric except for the 
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sympatric equatorial Red-faced Lovebird and Swindern�s Lovebird, which are separated by 
habitat and diet. Dietary specializations include feeding primarily on figs, grass seeds or the 
kernels of yellowwood fruits. 
The second Southern African Bird Atlas Project: protocols and conservation outcomes 
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The second Southern African Bitrd Project (SABAP2) is an update and refinement of the 
first Southern African Bird Atlas Project which ran from 1987-1991. SABAP1 largely achieved its 
objective of providing the first quantitative description of the distribution of all bird species in 
southern Africa, and represented a �snapshot� of the distribution of each species during the late 
1980s to early 1990s. During the past 15 years bird distributions in southern Africa have 
continued to change, possibly more rapidly than during the previous 30-40 years. Monitoring 
these distributional changes is crucial if we are to put in place proper and effective management 
plans to conserve bird populations and diversity in southern Africa into the future, especially as 
changing landscapes and climate patterns will continue. 
  
SABAP2, which was launched on 1 July 2007, has two broad aims: (1) a scientifically rigorous, 
repeatable platform for tracking through time and space the impacts of environmental change 
on southern African birds, through standardized data collection on bird distribution and an index 
of abundance, and (2) increased public participation in biodiversity data collection, and public 
awareness of birds, through large-scale mobilization of citizen scientists. 
 
For this paper we present the protocol changes to SABAP2, review some interim results and 
discuss the conservation outcomes of the project. 
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As part of my PhD study, I present initial population trends for several bustard and korhaan 
species in South Africa, using data from the Coordinated Avifaunal Roadcounts (CAR) project, a 
volunteer participation project run by the Animal Demography Unit.  Large terrestrial birds are 
likely to be useful indicators of biodiversity and overall ecosystem health, or umbrella species for 
conservation efforts, and the effects of recent agricultural land-use changes and climate change 
on these species has been very poorly investigated to date.  Data are collected by volunteers 
driving fixed routes twice a year and counting individuals of 35 large terrestrial bird species 
using a strict protocol.  The trends were produced using the Underhill index, which imputes 
values for missing counts, and are presented as birds per 100km of road covered.  The results 
are compared and implications discussed.  Habitat associations and patterns in the data are 
investigated.  Next steps are to analyse meteorological data in relation to the observed 
population fluctuations in an attempt to isolate the causes for these apparent fluctuations, and to 



Page 42 of 98 
 

further test the sensitivity of CAR methodology to changing conditions other than changing 
population numbers. 
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The African Black Oystercatcher (Haematopus moquini) is a long-lived seabird whose restricted 
range, ground-nesting, and colonial habits have predisposed it to being a cause for 
conservation concern. Recent population census information suggests that the population in 
South Africa is increasing, but to date there has been almost no genetic information available to 
assess the genetic status of this species. Differential patterns of juvenile migration complicate 
understanding of the population dynamics of the African Black Oystercatcher. Whilst being 
invaluable tools, behavioural and tagging studies can fail to account for observed patterns of 
diversity and cohort movement. The population genetic approach applied here allows us to build 
upon the existing demographic data to attain a more complete picture of population distributions 
and interactions. However, the genetic analysis of some avian genera has been limited by the 
failure to find appropriate polymorphic loci. Here we present a pilot project using a selection of 
genus and species-specific neutral microsatellite loci to identify the core populations within the 
range of this species. We also attempt to better understand the apparent duality of migration 
range strategies within dispersing juveniles. 
 
Methods: 
Sixty individuals were sampled from across three southern African Black Oystercatcher 
populations; East London, Saldanha Bay, and Possession Island. Genotype data were 
generated across fifteen polymorphic microsatellite markers. An initial analysis was performed 
to identify cryptic population structure in order to objectively determine discreet population units 
for subsequent analysis. This was done using the STRUCTURE application. Summary statistics 
describing genetic variation within sampling sites and identified populations were calculated 
using GENETIX. Variation found across the species was compared against that found in other 
oystercatcher species. Demographic expansion or contraction was investigated in each 
identified population, as well as across the whole dataset using BOTTLENECK. Gene flow was 
also measured between sample sites, calculated through assignment of first generation 
migrants using GENECLASS2. 
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Animal activity patterns can potentially be affected by several intrinsic and extrinsic factors. In 
this paper, we present the first detailed study on the activity patterns of the Cape grey 
mongoose, Galerella pulverulenta (Herpestidae), and investigate whether the former are 
influenced by sex, photoperiod and/ or climatic conditions. We predicted 1) that males would be 
more active than females due to their larger body mass and therefore higher energetic 
requirements, 2) that the dark-light cycle serves as an activity-timer (�Zeitgeber�) and 3) that 
mongooses are less active under weather conditions (rain, wet soil, cold or windy conditions) 
susceptible to lower prey availability and/or foraging efficiency. The study was conducted from 
September 2005 to January 2008 in a xeric conservation area (Great Fish River Reserve, South 
Africa). Radio-collared animals (12 males and 7 females) were monitored for a period of 2 
weeks to 14 months. Data were gathered through 100 continuous tracking sessions, while 
additional information was collected through �semi-continuous� and �random� sampling. Small 
grey mongooses were strictly diurnal and crepuscular. Activity levels averaged 66.5% during the 
day (n = 10,122 fixes), whereas nocturnal activity � solely at dawn and dusk and at any time of 
the night at resting sites � was recorded in 8.2% of fixes (n = 7,055). Small grey mongooses 
started activity on average (– SD) 67 – 56 minutes after sunrise (n = 166) and ceased activity 23 

– 50 minutes before sunset (n = 201). The duration of the daily activity period varied between 
392 and 842 minutes, with a mean of 605 minutes. Diurnal resting (with up to 8 bouts per 
activity period) occurred in 98% of activity periods, with a mean resting duration of 113 – 81 
minutes per day. Overall, small grey mongooses were active 65.3 – 18.4% of the daylight hours. 
Although males were generally slightly more active than non-breeding females, univariate 
analyses indicated no significant intersexual difference for all activity parameters studied (p > 
0.05). In contrast, seasonal variations were obvious, with longer activity periods and higher 
activity levels observed in summer, and lower values recorded in winter. Multivariate analyses 
(GLMs) indicated that most activity parameters were significantly influenced by photoperiod as 
well as weather conditions (a decrease of activity being recorded under unfavourable weather 
conditions). Alternate models suggest that most of the variation observed can be accounted for 
by �seasonality� alone. We suggest that the absence of intersexual difference in small grey 
mongoose activity patterns might be due to a higher foraging efficiency in males, but this would 
need to be tested. 
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Amphibians are globally threatened by a particular fungal disease chytridiomycosis, which 
shows very little specificity for host or environment. It has been nine years since the disease 
was discovered in Africa in African clawed frogs, two years after it was known to science. 
Various expeditions have been carried out since 2000 to establish the extent of occurrence of 
the amphibian chytrid fungus and preliminary maps indicate a wide, but disjunctive distribution 
in sub-Saharan Africa. Many of the countries that represent the gaps in the continental 
distribution have been surveyed to some extent, although small sample sizes limit the reliability 
of the outcome of the data, thus presenting an under estimate of the true distribution of the 
amphibian pathogen.  Despite its prominence in Africa, chytridiomycosis has only been 
associated with the extinction in the wild of one species, the Kihansi Spray Toad from Tanzania. 
This is in stark contrast with the tropics of the world that often experience catastrophic 
amphibian declines due to chytridiomycosis. Epidemiological evidence from histopathological 
studies indicate an old host-pathogen association within Africa, which is synonymous with an 
African origin. Current molecular evidence, however points towards a North-American origin. 
Knowing where the centre of dissemination is, will undoubtedly benefit global amphibian 
conservation initiatives such as control over the international animal trade. The origin 
hypotheses need to be tested through a concerted effort of wild population sampling over vast 
geographical landscapes and an increase in the number of global amphibian chytrid strains that 
need to be sequenced. 
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Currently at least one third of all known amphibian species are threatened. The causes of the 
observed declines and extinctions are varied and complex � including understandable threats 
such as habitat destruction and pollution, to the more insidious threats of climate change and 
emerging infectious diseases. Together, these pressures are resulting in an unprecedented 
extinction rate, with species disappearing even in pristine habitats. Amphibians play a key role 
in ecosystems and their disappearance is likely to have far-reaching consequences. The 
emerging infectious disease, chytridiomycosis, has been identified as an important driver of the 
amphibian crisis. The disease is caused by the fungus Batrachochytrium dendrobatidis and is 
resulting in severe and rapid population die-offs in many amphibian species worldwide. In South 
Africa, 15% of frog species are listed as threatened. The majority of these species are 
concentrated in the Western Cape lowlands and coastal KwaZulu-Natal. The broad aim of this 




