
FET
Grade 10 – 12
Subject: Life Sciences
Strand: Diversity, Change and Continuity 
Theme: History of life on Earth
Specific Aim 1: Acquiring knowledge of natural sciences
Specific Aim 2: Investigating phenomena in natural 
sciences

Worksheet ?: Evolutionary Detectives

REPTILES AND AMPHIBIANS THROUGH THE AGES

The earliest amphibian is over 370 million years old, whereas reptile fossils date back 
to around 320 million years. It is remarkable to note, that despite millions of years, 
the appearance or habits of reptiles such as crocodiles and turtles have not changed 
very much. These ancient animals not only roamed the planet with the dinosaurs, but 
are still living today, long after dinosaurs became extinct.

Over millions of years, amphibians evolved from lobe-finned fish that crawled onto 
land. The first tetrapods (animals with limbs) are now thought to have been aquatic, 
and evolved in shallow and swampy freshwater habitats, towards the end of the 
Devonian. By the late Devonian, land plants had stabilized freshwater habitats, 
allowing the first wetland ecosystems to develop, with increasingly complex food 
webs. 

Swampy habitats like shallow wetlands, coastal 
lagoons and large brackish river deltas also existed 
at this time, and there is evidence to suggest that 
this is the kind of environment in which the 
tetrapods evolved. Early fossil tetrapods have been 
found in marine sediments, and because fossils of 
primitive tetrapods in general are found scattered 
all around the world, they must have spread by 
following the coastline — they could not have lived 
in only freshwater.

 
A wide variety of animals, which bore very little resemblance to their early ancestors, 
evolved from this primitive relative. As time progressed, many different amphibians 
evolved, and then became extinct, leaving only the familiar, modern day 
salamanders and frogs that we see today.

The basic, four-legged body plan of primitive amphibians was so successful that it 
evolved into many different forms. The first branch of completely different animals 
was the reptiles, which spread quickly, becoming the dominant life form on land. 
Reptiles came in all shapes, sizes and modes of life, ranging from huge dinosaurs, 
flying and swimming reptiles, to animals which still exist today, such as snakes and 
lizards. Another branch which evolved from this primitive ancestor are birds and 
mammals.

Worksheet: Evolutionary detectives

Activity
Sheet
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The Fossil Record
Palaeontologists are like detectives who
study fossils of prehistoric plants and 
animals to learn what the Earth was like
many years ago. They have learnt
from fossils, that reptiles have an 
incredible ability to cope with 
environmental changes. These abilities 
include surviving long periods without 
food, enduring fluctuations in 
temperatures, and adapting to living in 
freshwater or saltwater environments. 

 

 

 

Surviving Change
Palaeontologists have learnt that at 
various periods in time over the past 
millions of years, environmental 
conditions have changed so drastically 
that only the resilient and adaptable 
animals survived these changes. Global 
fossil records have also provided 
evidence that 65 million years ago, a 
massive disaster occurred, which wiped 
out almost all the dinosaurs, as well as 
many other living organisms. Scientists 
have found evidence  that a massive 
asteroid collision with Earth sent out 
clouds of dust into the atmosphere that 
blocked out the sun for many years, 
resulting in a dark, cool period on Earth. 
Many species were not able to survive 
such major environmental changes and 
became extinct.

The more specialized an animal is, the less likely  it is that it will be able to cope with 
environmental changes. For example, Spring salamanders live in hillside springs and creeks 
along steep slopes, where conditions are dark, wet, and cold and where very few other 
vertebrates could survive. These specialist Spring salamanders generally do not tolerate 
increases in water temperature, reduction in oxygen in the water, or the introduction of 
predatory fish. 

Those animals that can adapt fast enough 
to environmental changes are able to 
survive.  A typical example of this is 
crocodiles and turtles that have endured 
through periods of far-reaching change. If 
wet areas dry up, an alligator or crocodile 
can walk huge distances over land to find 
another water source. Scientists believe 
that this adaptability is responsible for the 
survival of crocodilians, while many other 
species became extinct.
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Activity: Research

Use the Internet or library to help you with these questions.

1. Study the four figures of frog skeletons carefully. Arrange the figures from most          
    ancestral to most recent animal. Clue: Early amphibians evolved from a fish 
    ancestor.

2.  Discuss the correct sequence of evolutionary development among the four 
     organisms. 

 

It is now evident that those animals that are unable to evolve, and adapt to 
environmental changes fast enough, become extinct.  Extinction is a natural process, 
but, due to the effect we humans have had on our planet, the rate of extinction of 
various species has escalated. In the past 40 years scientists and conservationists 
have recorded a dramatic decline in the number of amphibians and reptiles species. 
They suggest that this global decline has been caused by environmental disturbances, 
habitat destruction, and pollution created by an ever-growing human population.

Triadobratrachus massinoti

Icthyostega

Skeleton of a modern-day frog

Temnospondyls
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3.  Align the figures with the time on the Geologic Time Scale when the animals  
     lived.

 

 

4.  Discuss some of the key changes that occurred along the evolutionary pathway  
     that led to the development of the modern-day frog.

5.  Discuss what kind of information palaeontologists get from rare fossils, collected  
     at different times and from different places, around the world. What do they do  
     with this information?

6. How do palaeontologists search for fossils?
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Teacher notes

1. Icthyostega (B)
 Temnospondyls (D) 
 Triadobratrachus massinoti (A) 
  Skeleton of a modern-day frog (C) 

2. Icthyostega (B) – One of the earliest fossil skeletons of a four-legged animal   
        ever found. It represents the earliest transition from a fish-like 
 ancestor to a land vertebrate with weight-bearing limbs. This organism lived   
 during the Upper Devonian, 360 million years ago, in what is now Greenland   
 and Russia. Note that this fossil was incomplete, missing its front toes.

Temnospondyls (D) – One of many predecessors to the modern amphibians 
that lived over the immense span of time between 335 and 210 million years 
ago.

Triadobratrachus massinoti (A) – This small animal (10 cm long) lived in the 
Triassic period 230 million years ago. It bears the strongest resemblance to 
modern-day amphibians.

Skeleton of a modern-day frog (C) – Modern frogs do not appear in the fossil 
record much before 100 million years ago.

3. Learner to align with chart 

4. Loss of the tail 
Fusion of the head bones 
Reduction in the number of digits (toes) 
Reduction in the ribs and vertebrate 
Elongation of the digits 
Elongation of the leg bones

5. Using these bits of evidence, palaeontologists piece together possible pathways  
 in the evolution of amphibians and reptiles. Discuss the uncertainty involved in  
 working with such limited information.

6. A paleontologist uses many tools when looking for fossils. These include picks,  
 chisels, drills, shovels, brushes, trowels or even magnifying glasses, to get a   
          closer look at the fossils. To find fossils, paleontologists walk through 
 an area where they know the rocks or sediments are millions of years old.    
 They search the rocks and ground to see if they can see any protruding 
 fossil bones or teeth.  They get so good at finding fossils that they are able   
 to identify a piece of fossil as small as your thumb nail. Once a fossil is   
 found, the rock (or ground) surrounding the fossil is dug out and taken to   
 the museum.  If the fossil is encased in rock, dental drills (yes, the same kind  
 of drills that dentists use on your teeth) are used to drill away the 
 sedimentary rock surrounding the fossils.  Once all the covering rock is drilled  
 away, scientists study the animal or plant which is exposed to daylight once   
 again, millions of years after it died.
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