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Evidence of Evolution

 Fossil evidence

 Characteristics

 Genetic evidence

 DNA structure 
relating to ancestral 
lineage (similarities 
and differences in 
DNA sequence)

 Cultural evidence

 Study of tools, 
weapons, languages
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How to 
distinguish 
between old 
and new 
fossils
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Genetic evidence of Evolution











Degree of variations
 Crossing over during Prophase I of meiosis involves an exchange of genetic 

material, leading to new combinations of maternal and paternal genetic 
materials in each new cell / gamete resulting from meiosis.

 Random arrangement of maternal and paternal chromosomes at the 
equator during metaphase allows different combinations of chromosomes 
/chromatids to go into each new cell / gamete resulting from meiosis, making 
them different.

 Random fertilisation between different egg cells and different sperm cells 
formed by meiosis result in offspring that are different from each other.

 Random mating between organisms within a species leads to a different set of 
offspring from each mating pair.

 A mutation changes the structure of a gene or chromosome and therefore the 
organism’s genotype. Since the genotype influences the phenotype, it creates 
organisms with new, different characteristics from one generation to the next.
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Mixed colour population

“survival of the fittest” the male 
beetles that were able to mate 
with a female results in their 
genes being taken further by the 
offsprings. 
Predation of a specific 
morphological trait in the 
population results in that gene 
not being taken into future 
generations.























 1.5.1. MYA – million years ago
 1.5.2. (a) C/A
(b) A 
(c) B
1.5.3. Supported by evidence from fossils and 
several tests. Various hypotheses relating to 
evolution have been tested and verified.
1.5.4. Fossils (characteristics), genetics, cultural, 
biogeography



 2.3.1. There was variation in the 
original population of Antarctic fish. 
Fish that could produce antifreeze 
proteins. This allowed for only 
individuals with the protein to 
survive. Those who did not produce 
the protein did not survive the icy 
waters. The population increased 
with individuals who could produce 
the antifreeze proteins.

 2.3.2. Artificial selection (man made 
modification) genetic modification 
(natural selection)

 2.3.3. Engineer cold resistant plants. 
Preserving food at very low 
temperatures.

 2.3.4. Isolate the antifreeze protein 
coding DNA. Cut the gene out using 
restriction enzymes. Cut a bacteria 
plasmid with restriction enzymes. 
Antifreeze gene can be inserted into 
the bacterial DNA. Insert the DNA 
into the bacteria and allow it to 
reproduce. Harvest the offsprings to 
extract the antifreeze gene.

 2.3.5. People may be allergic to fish 
and not know the plant has the 
protein and could be at risk. Vegans 
and vegetarians may not eat the food 
due to containing animal sources.



 3.1.1. Graph showing the number of monarch 
butterfly colonies from 1994 to 2010,

 3.1.2. (a) Years of use of herbicide 
 (b) monarch butterfly colonies
 3.1.3. The number of monarch butterfly colonies 

decreased from the time the herbicides were used.
 3.1.4. An organism whose DNA/genome has been 

modified to express a desired characteristic. 
 3.1.5. There will be a high yield for the farmers 

which results in more income for the farmers.
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