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DEFINE EACH OF THESE BIOLOGICAL TERMS

▶ BIOLOGICAL EVOLUTION:
The change that occurs in living organisms over a period of time

due to changes in the environmental conditions.
▶ HYPOTHESIS:

A proposed solution to a problem.
▶ THEORIES:

An explanation that can be supported by facts, laws, principles
and tested hypothesis.



EVIDENCE FOR EVOLUTION

▶ Fossil record / Paleontology
▶  Biogeography
▶  Modification by descent / Homologous

structures / Comparative anatomy / Basic
body plan

▶  Genetics



EXAMPLES OF FOSSILS

PLANTS INSECTS FISHES



FOSSIL EVIDENCE

▶ PALEONTOLOGY is the study of fossils
▶ FOSSILS are remains of a living form that can

be preserved in rocks, tar, ice, trees
▶  TWO techniques used to determine the ages

of a fossils are Radiometric dating and
Relative dating



METHODS USED TO DETERMINING
AGES OF FOSSILS

▶ RADIOMETRIC DATING a method of using
radioactive carbon to determine the age of a
fossil

▶ RELATIVE DATING this method is used by
determining the relative order of past events



BIOGEOGRAPHY is the study of the past
and present distribution of individuals

(organisms)
Organisms found in the same geographic

region are closely related, but
Organisms found in distant geographic

region (with similar geographical niche) are
different

EVIDENCE FOR EVOLUTION



Modification by descent / Homologous  structures
/ Comparative anatomy / Basic body plan

COMPARATIVE EMBRYOLOGY HOMOLOGOUS STRUCTURES



EVIDENCE FROM GENETICS AND MOLECULAR
BIOLOGY

▶ Identical DNA Structure
Double Helix; with all four Nitrogenous bases (Thymine; Adenine;
Guanine; Cytosine)
▶ Similar sequence of genes
The sequence of genes of different organisms are more-or-less
the same
▶ Similar portions of DNA with no function
In many organisms there is a portion of DNA that does not have
a specific function



EVIDENCE FROM GENETICS AND MOLECULAR
BIOLOGY

▶ Identical Protein Synthesis and similar proteins
All living organisms produce proteins the same way, have
the same molecules, messengerRNA, transferRNA, etc
▶ Similar Respiratory pathways
All organisms undergo the same processes:
Glycolysis; Kreb’s cycle; Electron Transport System.





VARIATION

▶  DEFINE THE FOLLOWING Biological Terminologies:

SPECIES group of similar organisms in the same area
having the same characteristics that can interbreed and
produce a fertile offspring

POPULATION a group of similar species, occupying the
same area at the same time, and can interbreed



VARIATION

▶ MUTATION is a sudden change of a gene or chromosome which can
leads to change in the genotype and resulting in the change in the
phenotype

▶ MEIOSIS
Crossing-over: during Prophase I there is an exchange in the genetic

material between the two non- sister chromatids in a homologous
chromosome
Random arrangement of chromosomes: during Metaphase I and

Metaphase II, the homologous chromosomes and chromosomes arrange
randomly at the equator



VARIATION

▶ RANDOM FERTILIZATION OF GAMETES
Fertilization 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.



VARIATION

▶ CONTINUOUS, there are a
range of different phenotypes.

▶ Examples: Height, shoe sizes,
body mass, milk yield in cows.

▶ If forms a bell-shape, (i.e
take shoe sizes of either boys
or girls in your class and draw
a bar graph)

▶ DISCONTINUOUS, there is no
range of different phenotypes.

▶ Examples: Blood types (either A,
B, AB or O) and flower colour.

▶ The characteristics is either
present or not, no in-betweens.





LAMARCKISM

▶ ‘Law’ of Use and Disuse
▶ ‘Law’ of Inheritance of Acquired Characteristics
▶ Reasons for Lamarck’s theory being rejected

* Organisms evolved, not because they wanted to evolve (Evolution
is determined by the environment)

* There is little evidence that support Lamarck’s theory that after an
organism has changed the offspring will inherit those characteristics

from parents



DBE / NSC Life Sciences Gr. 12 | 2019 QP (Question 3.4)



.

▶ As the wings were not used / used less (Law of
Disuse)

▶ They became reduced in size / less developed
▶ And could not be used for flying
▶ This acquired characteristic was passed on the

offspring / next generation (Law of inheritance of
acquired characteristics)



DARWIN’S THEORY BY NATURAL SELECTION
(V.O.C.Gen)

DBE / N.S.C Life Sciences Gr 12 | 2018 QP 2 (Question 3.2)

3.2 There are two variations in the colour of kingsnakes. Some have a bright colourful pattern and
others have a dull pattern. Kingsnakes are non-poisonous to their predators.

Coral snakes also have a bright colour pattern, but are poisonous to their predators. This is a
defence mechanism as predators avoid them.

Scientists observed that where kingsnakes shared the same habitat with coral snakes, there were
more kingsnakes that had bright colourful patterns.

The diagram below represents the distribution of the snakes.

3.2.2 Use Darwin's theory of evolution through natural selection to explain why there
are more brightly coloured kingsnakes in this habitat.
(6)



DARWIN’S THEORY BY NATURAL SELECTION

GENERIC METHOD ANSWER TO Q 3.2.2





PUNCTUATED EQUILIBRIUM

Punctuated Equilibrium explains the speed at which evolution
takes place:
• Evolution involves long periods of time where species do not
change or change gradually through natural selection (known as
equilibrium)
• This alternates with (is punctuated by) short periods of time
where rapid changes occur through natural selection
• during which new species may form in a short period of time



PUNCTUATED EQUILIBRIUM v/s GRADUALISM
GRADUALISM PUNCTUATED EQUILIBRIUM

.



PUNCTUATED EQUILIBRIUM
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An example using a domesticated animal species (Cow milk
production / yield)

▶ By selecting cows (female cows) which produce large amounts of
milk and whose mothers and grand-mothers were also high milk
producers, and allowing them to mate with bulls (male cows)
whose mothers and grand-mothers were also high milk producers,
cows which produce more milk will be developed.

▶ This can also be the same in crop production, bigger plants of
watermelons, etc.






