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FET Phase
Grade 12
Learning area: Life Sciences 
Strand: Diversity, change and continuity
Theme: History of life on Earth
Specific Aim 1: Acquiring knowledge of natural sciences
Specific Aim 3: Appreciating and understanding the 
importance and applications of natural sciences in society

Activity Sheet

 

      Activity 1: Reading and comprehension

Charles Darwin (1809-1882) had ideas about how life on Earth evolved
to be the way it is now. He was fascinated by the amount of variation 
that occurs within a genus and species. An example is the variation 
within the Langebaanweg hyenas (Family:Hyaenidae). Evidence 
supporting this theory can be seen in fossils from the West Coast 
Fossil Park.

THE LANGEBAANWEG HYENAS
Source: www.fossilpark.org.za

Hyenas are members of the family Hyaenidae. Despite their outward appearance, 
they are more closely related to cats, civets, and mongooses than they are to dogs. 
However, during their evolution, they came to fill many of the ecological roles that 
are today fulfilled by dogs, which are a North American carnivore family, the 
Canidae, that only reached Africa about 7 million years ago (very recently by 
geological standards). 

In the Miocene (23.5-5.3 million years ago), hyenas were even more dog-like than 
they are today, and many of them looked, and probably behaved, like the jackals, 
wolves or hunting dogs of today. There were over 60 species of hyenas from the 
Miocene era, compared to the 4 species living today. 

When dogs reached the Old World from North America, they out-competed hyenas 
in many of their ecological settings, and hyenas changed in appearance and 
ecology, becoming the hunters and scavengers we see today, except for the 
aardwolf of course, which is a termite-eater, but also a hyena.

The change in hyena ecology took place very rapidly in geological time, and Lange-
baanweg is right in the middle of it. The four or five possible hyena species known 
from Langebaanweg include the last survivors of the old “dog-like” hyenas, but also 
some of the earliest members of the new “scavenging hyenas”. 

Worksheet: Evidence of Darwin’s Evolutionary Theory 
at the Fossil Park
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Langebaanweg thus provides a direct window into the process of change in hyena 
evolution, making it an invaluable source of information on this process. The four 
well-known Langebaanweg hyena species are as follows, from smallest to largest:

1.   Ikelohyaena abronia: A close relative of the living brown and striped  
 hyena and very similar to, but more primitive than, the latter. It is at 
 present not clear whether it is the ancestor to both the above-mentioned  
 species or only to the striped hyena. It probably had a lifestyle similar to    
      that of a striped hyena, partly scavenging meat, partly feeding on 
 invertebrates or fruits and other vegetable matter.

2.   Hyaenictitherium namaquensis: The last surviving of the Miocene 
 “dog-like” hyenas. It was slightly larger than the previous species, but only  
 slightly. It probably was relatively omnivorous but was likely to have been a  
 good runner that would hunt a significant amount of its own prey.

3.   Hyaenictis hendeyi: A primitive member of the “hunting-hyena” lineage  
 to which the next species also belongs. It was somewhat larger than the  
 previous species and probably was an active hunter, but also scavenged  
 when hunts were unsuccessful.

4.   Chasmaporthetes australis: The largest of the Langebaanweg hyenas.  
 Also a member of the “hunting-hyena” lineage, in which the cheek teeth  
 became hard and more  adept at slicing meat. Members of the genus     
 had relatively long, slender limbs and probably had a lifestyle similar to  
 that of modern-day Cape hunting dogs. 

5.   There is a possible fifth species of hyena at Langebaanweg, designated only  
 as “hyaenid species E”. It is known from only a single specimen that has a  
 dentition that strongly resembles members of the lineage leading to the 
 living Spotted hyena. Time will tell if this analysis is valid.

The Langebaanweg hyenas do not all occur together in the same depositional 
horizons. For example, Hyaenictitherium namaquensis and Hyaenictis hendeyi are 
never found together. This may be related to their respective ecologies and is a 
topic for future research on the Hyaenidae of Langebaanweg.

Acknowledgements: 
Our thanks to Prof. Lars Werdelin for supplying the above information.

Darwin’s theory of evolution can be summarised into four statements:

1.  Variation exists between individuals of a species.
2.  There is competition between the individuals of a species.
3.  Organisms produce more offspring than the environment can support.
4.  Organisms whose variations are most suitable to the environment, and who  
     are most adaptable, are more likely to survive.

Populations evolve, not individuals. As populations interbreed and change, so the 
species evolves over generations. 
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How to recognise species in the fossil record:
Genetically similar organisms have similar physical features. Palaeontologists use 
bones, shells and other preserved body parts to help identify a species in the fossil 
record.  

Questions

1.  Explain what you understand by the following words: 
 Miocene
 radiation
 Old World
 variation
 species
 population and interbreed

 You will need to refer to the website or a dictionary for some of the 
 answers.

2.  Refer to the article of the “The Langebaanweg Hyenas” and find 
 evidence to support each of Darwin’s four statements.

3.   What do you understand by the phrase ‘survival of the fittest’? 

 Activity 2: Create a fact sheet

On the next page is a fact sheet on the Bateared fox. A fact sheet gives information 
about the animal. Once you have studied the fact sheet carefully, choose any modern 
member of the Family Hyaenidae and prepare a fact sheet to share with the class. 
Use the same headings as shown in the fact sheet supplied.
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FACT SHEET  BAT EARED FOX
Scientific name: Otocyon Megalotis

Afrikaans name: Bakoorvos
Swahili name: Bweha masigio

Physical description
Bat-eared foxes have large, wide ears, a short narrow mouth, and long jackal-like legs. 

Statistics
Body length: 50-60 cm
Tail length: 30-35 cm
Standing height: 35-40 cm
Weight: 3-4.5 kg 

Distribution
They can be found in South Africa, Namibia, Botswana, Zimbabwe, Zambia and East Africa, 
from Ethiopia to Tanzania. 

Habitat
Bat-eared foxes prefer to live in areas with bare ground and open grassland.

Diet
They eat insects, such as termites, dung beetles, grasshoppers as well as small lizards, 
small birds, eggs, small mammals and fruit. 

Behaviour
Bat-eared foxes are nocturnal. They live in pairs, and both partners look after the cubs. 

Reproduction
Females are pregnant for two months and usually give birth to 1-5 cubs. 

Life span
Bat-eared foxes live for about six years in captivity. 

Conservation status
They are not believed to be endangered. Diseases and human activity (they are commonly 
found as road kill) are the main reasons why their numbers have dropped. In Botswana, 
they are hunted for their coats.

Interesting fox facts 
•  Bat-eared foxes live in underground burrows they dig themselves or they take over the 
    dens of other animals. 

•  They are diurnal (day foraging) in the winter and nocturnal in the summer, so that 
    they do not overheat in the sun.

•  They are social foxes that hunt in family groups. Bat-eared foxes are very shy, but curious.
 
•  They run fast and dodge predators when being chased.

•  They have 48 teeth.
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Teacher notes
Activity 1:

1. Miocene - The Miocene is a geological epoch of the Neogene Period and  
 extends from about 23.03 to 5.33 million years before the present (23.03 to  
 5.33 Mya).

 Radiation -  An increase in the distribution of a species or taxa.

 Old World - Another name for the Eastern Hemisphere, namely Europe,  
 Asia, and Africa.

 Variation - Structural or functional deviation from type.

 Species - Taxonomic group of animals or plants subordinate in classification  
 to genus, and whose members can interbreed and differ only in minor 
 details.

 Population - A group of organisms of the same species inhabiting a given  
 area.

 Interbreed - To breed or reproduce within an isolated community; to breed  
 or reproduce within a heterogeneous community.

2. Darwin’s statements 
 

 1.  Variation exists between individuals of a species. 
      Genotypic variation gives a species flexibility, and enables individuals  
      within a species to adapt to, and evolve with, environmental and climatic  
      change. 

2.  There is competition between the individuals of a species. 
     Interspecific competition will lead to selection against the ‘less fit’, the  
     more poorly adapted individuals within a species. 

3.   Organisms produce more offspring than the environment can  
      support.
      Animals generally have more offspring than the environment can 
      realistically support if they were to survive, however, these ‘extra’   
      offspring ensure survival of a species as they allow for the fact that  
      natural checks and balances result in only a proportion of offspring  
      reaching sexual (breeding) maturity.

4.  Organisms whose variations are most suitable to the 
     environment, and who are most adaptable, are more likely to  
     survive. 
    ‘Successful’ individuals (in evolutionary terms), within a species possess  
     advantageous variations/traits that give them a selective advantage over  
     other individuals in the same population. These variations are passed on  
     from parents to their offspring. As generations pass, the population  
     evolves towards the variation that is more successful.

3. A process in nature by which organisms possessing certain genotypic 
 characteristics that make them better adjusted to an environment, tend to  
 survive, and reproduce successfully,  transmitting their advantageous 
 genotypic qualities to succeeding generations. The ‘fittest’ animal would not  
 necessarily be the strongest or most clever individual. By ‘fittest’, Darwin  
 meant the most adaptable and able to survive, and reproduce. Originally  
 proposed by Charles Darwin, ‘natural selection’ is the process that results in  
 the evolution of organisms.
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4.  Usually only two species of hyena co-exist in modern environments. So  
 many species could only have co-existed at Langebaanweg if they were  
 occupying different ecological niches. The fossil evidence suggests they  
 had varied diets and hunting strategies, and so managed to avoid or 
 reduce competition between the various species.

Activity 2: Fact sheet

Use the following rubric to assess the fact sheet.

Title   
 

Layout  

Language / 
spelling 

Organisation / 
layout 

Diagram / picture 
relevance 

Diagram 
accuracy 

Research 

Physical 
description

Statistics

Distribution

Habitat

Diet

Behaviour

Life span

Reproduction

Conservation 
status

Interesting facts

Picture included

Map

 

RUBRIC – FACT SHEET

Performance Indicator Levels

No title      

Not clear 

Many language and 
spelling errors 

Layout muddling 

Not relevant 

Not accurate 

No research carried. 
Irrelevant facts

Not present

Not present

Not present

Not present

Not present

Not present

Not present

Not present

Not present

Not present

Not present

Not present

Not present

Title present but 
incomplete 

Partially similar to 
example 

Some language and 
spelling errors 

Organisation partially 
clear and logical 

Partially relevant 

Partially accurate 

Present

Present with limited 
information

Present with limited 
information

Present with limited 
information

Present with limited 
information

Present with limited 
information

Present with limited 
information

Present with limited 
information

Present with limited 
information

Present with limited 
information

Present with limited 
information

Present 

Present

Complete title

Same as example 

No language and 
spelling errors
 
Organisation clear and 
logical

Totally relevant
 

Totally accurate

Topic well researched 
and organised.  

Present and written 
italics

Present with well 
researched information

Present with well 
researched information

Present with well 
researched information

Present with well 
researched information

Present with well 
researched information

Present with well 
researched information

Present with well 
researched information

Present with well 
researched information

Present with well 
researched information

Present with well 
researched information

Assessment Criteria 


