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SESSION 15:  HISTORY OF LIFE ON EARTH 
 

KEY CONCEPTS 
 
In this session we will focus on summarising what you need to know about: 
 

 Terminology and Definitions 

 Life's History 

 Mass Extinctions 

 Key Events in the History of Life (SA) 

 Fossil Tourism 
 

TERMINOLOGY & DEFINITIONS 
 
Periods: 
 

Differ in time length e.g. Ordovician, Permian, Triassic (do not 
need to memorise names of these periods). 
 

Extinct: 
 

No longer in existence; that has ended or died out. 
 

Fossils: 
 

Traces of organisms which used to be alive. Hard tissue, such as 
bone or shell, is fossilized better than softer body parts. Soft 
tissue is eaten or it decays soon after death, leaving the bones 
and  shells to petrify (turn to stone). Scientists who study fossils 
are called paleontologists. 
 

Stromatolites:  
 

These are blue green cyanobacteria which forms a film over mud 
in shallow saline waters in West Australia.They are responsible 
for almost all the oxygen that was present in the atmosphere in 
this period when there was no plant 
life. 
 
Stromatolites are almost extinct due 
to man polluting the sea water.Traces 
of fossiled stromatolites was found in 
Barberton in Mpumalanga 
 

Cambrian 
Explosion:  

Incredible diversity of life appeared on earth due the abundance 
of oxygen released by stromatolites. Origins of early forms of all 
animal groups. Soft bodied animals were formed in this time 
period in Namibia. 
 

Radiometric 
Dating:  
 

Uses the radioactive material in rocks to determine when rocks 
were formed or the age of the rock. The radioactive elements in 
rocks  decay slowly over time – known as radioactive  decay. 
 

Relative Dating:  
 

Looks at the comparative depths of fossils in rock to ascertain 
which are oldest and which are most recent. 
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X-PLANATION 
 
LIFE’S HISTORY 
 
Earth is 5 billion years old but the history of life on earth began almost 3,5 mya. 
 
CONTINENTAL DRIFT: 
 
All the continents were joined as one big land mass called PANGAEA and began to 
break into smaller continents making wider oceans and place for more marine life. 
 
South African examples of continental drift include the discovery of the fossils of 
marine organisms in places that are VERY far from the sea, such as bivalves and 
ammonites in the Makhatini flats in northern KZN, and marine trilobite fossils in the 
Karoo.  
 

Ammonite Fossil Trilobite Fossil 

  
 
MASS EXTINCTIONS 
 
There were FIVE MASS EXTINCTIONS: 
 
• Ordovician - caused by climate changes, many trilobites became extinct 
 
• Devonian - ice ages, global cooling, glaciations - almost all life forms died out 
 
• Permian - most severe of all caused by volcanic eruptions- reptiles and frogs 

died 
 
• Triassic - caused by acid rain and drop in oxygen in water, more marine life 

form destroyed 
 
• Cretaceous - occurred 65 mya - all dinosaurs died out caused by asteroid 

impact and blotting  out of sunlight 
 
Sixth Mass Extinction: 
  
We are in the crisis of the sixth mass extinction caused by human activities such as 
illegal veldfires which consume large amounts of valuable oxygen and release 
smoke and carbon dioxide resulting in global warming and climate change; illegal 
hunting and habitat destruction 
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HISTORY OF LIFE 
 
Missing Links:  
 
• Archaeopteryx is the link between dinosaurs and birds  
 

 
 
• COELACANTHS known as a living fossil because it was thought to have 

gone extinct in the Late Cretaceous, but were rediscovered in 1938 off the 
coast of South Africa. It is the link between amphibians and fish.  

 
KEY EVENTS IN THE HISTORY OF LIFE: 
 
• Stromatolite fossils were found in Barberton  
•  Fossils of soft-bodied animals in Namibia.  
• Ancient plant fossils like Glossopteris are present in Mooiriver and Estcourt 
• The coelacanth was „rediscovered‟ by the East  London museum in 1938.  
• Mammal-like reptile fossils were found in the Karoo – they have advanced 

palates and complex ear bones, unlike true reptiles. They are called 
therapsids. 

• Dinosaur fossils can be seen in the Drakensberg and Maluti mountain  
• Pre-human fossils like Australopithecus have been found in the Sterkfontein  
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LOCATION OF COAL DEPOSITS IN SOUTH AFRICA (Map only) 

 
Upington, NWP, Mpumalanga - Yellow Areas 

 
FOSSIL TOURISM  
 
- South Africa has a number of fossil-rich areas which attract tourists.  
- The “Cradle of Mankind” in the Sterkfontein Caves  
 

 
 
- Maropeng is a Tswana word for the origin of mankind or place where we once 

lived  
- Fossils sites provides as a source of income and employment in a town or 

country 
 

X-AMPLE QUESTIONS 
 
QUESTION 1 
 
1.1 In each of the following cases, write down the LETTER of the most correct 

alternative:  
 
1.1.1 Which of the following fossils have been found in Namibia? 

a. Mammal-like reptiles  
b. Glossopteris leaves  
c. Soft-bodied animals  
d. Early mammals 
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1.1.2 What was the importance of stromatolites? 
a. They released oxygen into the air.  
b. They absorbed oxygen and prevented animals being poisoned.  
c. They are the closest ancestors of modern plants.  
d. They were algae trapped in sediment.  

 
1.1.3 A problem in determining the accuracy of radiometric dating is that…  

a. Scientists are not sure that radioactive decay actually occurs.  
b. The decay rate of the minerals can change without warning.  
c. The rocks that contain the fossils can‟t be dated.  
d. Only organic samples can be dated radiometrically. 

 
1.1.4 Continental drift accounts for the fact that people have found…  

a. Fern-like fossils in Africa.  
b. The fossils of subtropical plants in Antarctica.  
c. Tectonic plates under the continents.  
d. Trilobite fossils in almost all continents.  
 

1.1.5 Which statement below DOES NOT apply to the Paleozoic era?  
a. Trilobites and algae were the dominant life forms.  
b. Coal swamps were formed in many areas.  
c. It started with the Cambrian explosion.  
d. Birds developed during this era.  

 
1.2 Name / give the term for: 
 
1.2.1 Turning to stone  
1.2.3 A fossil in which the surroundings became stone, leaving a cavity where the 

body had been  
1.2.4 The time period and era, according to the geological column, when dinosaurs 

first appeared  
1.2.5 The time period and era, according to the geological column, when dinosaurs 

became extinct Cretaceous period;  
1.2.6 A person who studies rock fossils  
1.2.7 Layers of deposited material  
1.2.8 No members of that organism exist anymore  
1.2.9 The time era, according to the geological column, when mankind evolved 
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QUESTION 2 
 
Match the terms in the first column with the phrases / descriptions in the second 
column. Write down only the correct LETTER next to the question number:  

[5] 
TABLE 1: 

Questions Column 1 Column 2 

   

2.1  Mesozoic Era  A. Ancestor of frogs and fish  

2.2  Coelacanth  B. Are ancestral insect forms  

2.3  Therapsids C. Are always solid fossils  

2.4  Cast Fossils  D. Very superficial fossil imprints  

2.5  Trace / Film Fossils  E. Early mammals developed  

  F. Are always hollow fossils  

  G. Ancestral to birds and dinosaurs  

  H. Have advanced palates and ear bones  

 
QUESTION 3 
 
Why is the Coelacanth known as A Living Fossil? 
 
QUESTION 4 
 
Examine the two images below: 
 
Figure 1 Figure 2 

  
 
4.1 Suggest THREE things that fossil footprints like those in Figure 1 can tell 

scientists about the animal that made them.     (3)  
4.2 Identify the fossil in Figure 2.        (1)  
4.3 Explain briefly how this fossil was formed.      (8)  
4.4 What can we conclude about the area where this fossil is located millions of 

years ago? Give a reason for your answer.     (2)  
4.5 Why is it that fossils are not found in igneous rock?    (2) 

           [16] 
  



 Life Sciences 
Grade 10 

 
www.learnxtra.co.za 
 

Brought to you by  Page 7  

QUESTION 5 
 
Examine the fossil and graph below and answer the questions: 
 
Figure 1: 
 

 
 
5.1 To which class of the Chordata does the fossil shown here belong? Choose 

from: Pisces, Amphibia, Reptilia, Aves or Mammalia.    (2)  
5.2 What does the term the “half life” of a radioactive element mean?   (2)  
5.3 When the fossil was subjected to radiometric dating, it was found to contain 

90% Uranium. If the half life of Uranium 235 is 704 million years, how old is this 
fossil? Show all your working.       (4)  

5.4 If another fossil was found and dated to 1408 million years, how much Uranium 
did it contain? Explain how you obtained your answer.     (5)  

[13] 
 
QUESTION 6 
 
Read the information below and answer the questions:  
 

Therapsid fossils from the late Permian have been found in South Africa. These 
animals had teeth differentiated into incisors, canines and molars, unlike reptilian 
teeth, which are all the same. Their legs were held more vertically, i.e. under the 
body, compared to what is usual in reptiles. It seems that they survived into the 
Mesozoic, but died out when the dinosaurs became to dominant life form.  

 
6.1 Where in South Africa have therapsid fossils been found?   (1)  
6.2 Tabulate TWO ways in which therapsids are different from reptiles.   (5)  

[6]  


