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Senior Phase
Grade 7- 9 
Learning area: Natural Sciences
Strand: Life and living /Planet Earth and beyond
Theme: Interactions in the environment / 
The changing Earth

Activity sheet

Specific Aim 1: Acquiring knowledge of natural 
sciences

WHAT DO TEETH AND BONES TELL US ABOUT 
 HOW PREHISTORIC ANIMALS FED?

Fossils tell us about the Earth’s past. They can indicate the age of the rocks in which they 
are found, what the environment was like when the fossilised organisms were alive, and 
even how the organisms lived. They also tell us about how life evolved on Earth over 
time. 

To uncover clues of how extinct animals lived and behaved, palaeontologists study the 
fossilized bones and teeth they recover.  Teeth are particularly useful as they are capped 
by enamel, an extremely strong and hard-wearing substance. Teeth generally preserve 
for much longer than bone after burial, and frequently fossilize.Morphological studies 
are used to investigate how fossil bones, teeth, shells and body parts of various animals 
have changed in size and shape over time. Morphology  provides information on how 
and where fossil animals lived. Changes in dental structure and the study of microscopic 
wear patterns on fossil teeth are used to work out changes in diet and how the animal 
fed and behaved in its preferred habitat. In some cases, fossil teeth may indicate how a 
species changed its diet over time as a result of competition or environmental change.

The jaws of carnivores include sharp teeth 
that are pointed. Carnivore’s need sharp 
teeth to tear through flesh, and in some 
cases, to crush and chew bone.

Herbivore jaws include teeth needed to 
grind and chew through various types 
of vegetation

Worksheet: Fossil detectives
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Microscopic scratches and pits form on a tooth’s surface when an animal eats its food. 
These patterns are preserved on fossil teeth and may provide information as to the diet 
of the animal. Such studies have helped palaeontologists distinguish between grazing, 
browsing and mixed feeders, and also provides information on  the plants and 
environment in which the animal lived. 

Bones also provide clues to how ancient animals lived. The muscles and flesh covering the 
bones do not fossilize, but scars or ridges may indicate where muscles where attached. 

Reconstruction refers to the process of understanding what the prehistoric animal looked 
like from the bits that you recover. When reconstructing the appearance of a fossil animal, 
the patterns on skin and fur are generally based on the closest living relative of the fossil.  

There is a difference between reconstruction and the restoration of fossils. Restoration 
refers to the process of filling in the gaps in fossil material. We restore in order to have 
complete skeletons on display.

Questions

Use the Fossil Park webpage to help you answer these questions.

1. Identify two carnivores found at the Fossil Park. Explain how palaeontologists 
    know they were carnivores.

2. Have palaeontologists identified the Sivathere as a herbivore or carnivore.            
    Explain. 

3. Palaeontologists use the method of reconstruction and restoration when learning 
    how prehistoric animals lived. Explain how these two methods differ.

4. How have the palaeontologists who have researched the Sivathere and African 
    Bear reconstructed their appearance? On what did they base this reconstruction?
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Modern bird claw

9. Summarise the many methods palaeontologists use to work how extict animals 
    behaved, and to work out the palaeo-environment in which they lived. Use 
    examples  from the Fossil Park. 

Extict species Extict species

5. Find out exactly what the sivathere ate.

6. How did it avoid competition with other giraffids in terms of food?

7. What information has studies of the wear patterns and isotopes signatures of 
    teeth told us?

8. Study the pictures of a modern and extinct bird claw. Point out the differences  
    between these two claws. What sis the relevance of these differences?
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Teacher notes

Let learners use the West Coast Fossil Park webpage (www.fossilpark.org.za) to help 
them answer these questions.

1.  African bear, sabre tooth cat, wolverine. The teeth clearly indicate that these 
     animals were carnivores, and resemble both fossil and extant carnivore 
 species. They are diagnostic enough to be used for species identification. Fossil  
 species are compared to other fossils belonging to the same Family or Species,  
 and also to living relatives. Muscles and ligament placement and jaw shape   
 may be used to estimate things like the biting power of the fossil animal.

2.  Herbivore – looking at its teeth and structure of jaw bone. Fossil species are   
 compared to other fossils belonging to the same Family or Species, and also to  
 any living relatives. The diet of the sivatheres has been worked out by looking  
 at tooth wear patterns (the tiny microscopic pits and scratches that were made  
 on the teeth during the last couple of years of the animals life) and also the   
 mesowear, which looks at the height of the tooth crown. (see http://www.
 fossilpark.org.za/pages/sc-tell.html) 

3. Reconstructing the skeleton involves finding as many bones from a fossil 
 species as you can, and putting them together. Modern animals may be used   
 to help palaeontologists work out what missing bones may have looked like.   
 The skeleton of a fossil animal can tell you a great deal about how it moved,   
 what ecological niche it lived in, and so on. (see http://www.fossilpark.org.za/  
 pages/sc-tell.html)

4.  They compared them to other fossil species of bear and sivathere found 
 elsewhere in Africa. They looked at the size and shape (the morphology) of   
 both bones and teeth in order to work out how they moved, what they ate etc.

5.  Mixed feeder. ie. a browser and grazer, grasses and leaves.

6.  Long necked giraffes browsed a different segment of the vegetation in terms   
 of height above ground ie, concentrated on food higher up – whereas the 
 sivathere could eat vegetation growing closer to, and on, the ground.

7.  Dental microwear is the study of the microscopic scratches and pits that form   
      on a a tooth’s surface when an animal chews its food. Patterns of dental 
 microwear on mammalian molar teeth reflect the material properties of food   
 items eaten and provide a useful tool for investigating the diet of 
 fossil animals. For example, heavily pitted molar surfaces generally suggest a   
 diet consisting of harder, more brittle food items such as hard seeds, nuts or   
 bone. In contrast, a heavily scratched shearing facets on a molar tooth usually  
 indicates that that tooth was used to shear tough food items such as leaves or  
 meat. Intermediate patterns indicate mixed diets, or diets with intermediate   
 food properties. It is also possible to reconstruct the diet of extinct animals,   
 which in turn provides information on the environment in which they lived,
 by studying the carbon isotope ratios of the teeth of fossil animals.

It is also possible to reconstruct the diet of extinct animals, which in turn provides
information on the environment in which they lived, by studying the carbon and 
oxygen isotope ratios of the teeth of fossil animals.
(http://www.fossilpark.org.za/pages/sc-eat.html and http://www.fossilpark.org.za/
pages/sc-tell.html)
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8.  The claws of the extinct birds are much larger and longer. They would have been  
 able to prey on larger sized prey than modern species.

9.  The following points would need to be summarised: Isotopes, tooth wear 
 patterns, morphology of bones and teeth of the fossil species
 
 Refer to the following pages on the fossil park website
 
 http://www.fossilpark.org.za/pages/sc-eat.html
 http://www.fossilpark.org.za/pages/sc-tell.html
 http://www.fossilpark.org.za/pages/sc-photosyn.html and,
 http://www.fossilpark.org.za/pages/sc-isotopes.html


