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HUMAN EVOLUTION 17 APRIL 2013

Lesson Description

In this lesson, we:

e Consider the following aspects of Human Evolution:
- Interpretation of a phylogenetic tree to show the place of the family Hominidae in the
animal kingdom
- Characteristics that we share with other primates
- Characteristics that make us different from other primates
- Progressive evolution of the above listed features from the ape-like beings to the
humans: (using fossil evidence where indicated)
- The contribution of African fossils to the understanding of human evolution
- The 'Out of Africa’ hypothesis
e Discuss evolution in present times
e Consider alternative explanations

Key Concepts

Is this your ancestor?
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Differences & Similarities from other primates

So where exactly do scientists place us?

Kingdom Animalia

v .

Invertebrates Vertebrates
Fishes Frogs Birds Reptiles Mammals

v
Order Primates
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Order Primates
[
Sub-order Sub-order
Prosimii Anthropoidea
v v v
Family Family Family
Hylobatidae Pongidae Hominidae
v . v v
Tarsiers Gibbons Orangutans, Humans
and gorillas
lemurs and chimps
Anthropoids
LI <
'Platyrrhines Catarrhines )]
e T Fominois )
iy
Mllllonsof \
years ago
Recent ____
Pkiﬂ_ocm Old World monl(cys  Orangutan  Gorilla Chimpanzee <
Plxocmc Gibbo
1hbon
10 MOde Wbﬂd MRS fr— L o
Niiceds prosimians monkeys
20—
Oligocenc a
e
Eocene
50 B
Paleocene
60

Early prosimians

Fig. 1 Evolutionary path of humans and other primates
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Characteristics of primates other than humans
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Figure 6.30: Apes move through the trees hanging from branches and swinging along. This way of
moving through trees is called ‘brachiation’. (Life Sciences for All, Macmillan, Grade 12, Page 309).

Figure 6.31: Living primates other than humans
have long canine teeth.(Life Sciences for All,
Macmillan, Grade 12, Page 309)

Humans are unique among living primates

e Bipedalism (Always)

e Flat face (no prognothous)

e Dentition

e Smaller canines

o Jaws (with all teeth) are on a gentle curve
e Large brain

e Artificial language
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Australopithecus Home erectus Home sapiens

The Evolution of the Human Skull
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The contribution of African fossils to the understanding of human evolution

e First species - Australopithecus afarensis - 4.2 to 2.5 million years ago.
“Lucy” - Ethiopia.

Y

4 oS

e Next - Australopithecus africanus - 3.5 to 2.5 million years ago.
Famous fossils discovered in South Africa:

“Taung child” - Taung near Kimberley.
“Mrs Ples” - Sterkfontein caves.

“Little Foot” - Sterkfontein caves.
‘Karabo” — Sterkfontein caves

e Next - Homo habilis, - 2 to 1.6 million years ago.

e Next - Homo erectus - 1.9 to 0.3 million years ago.

e Next - Homo neanderthalensis

e Last- Homo sapiens species which are considered to be our direct ancestors.

PROUDLY BROUGHT TO You BY Z2AMACMILLAN
N SESSSSSSS——————————————={{{S



SHOW NOTES: GRADE 12 LIFE SCIENCES

learn

—l‘

Millions of Homo Homo Homo Millions of  Artifact Traditions
years ago neanderthalens:s saplens erectus years ago / Later Stone Age &
0= -0 Upper Paleolithic
0.05 -
0.25 Middle Stone Age &
Homo \ Middle Paleolithic
heldelbergens:s Paranthropus
— j\_ boisei
= . /
1= g @ 1 % Acheulean @
Homo E E E
(or Kenyanthropus) = r\ = P
Homo aranthropus
rudolfensis el ’ habilis robitis
2 ’ I ergaster =2 @ Oldowan @
. \ Ausrralop/thecus 2.5
1 garhi
! aranthropus
34 L Australppithecus aethiopicfls -3
= africanus
= .
? Australopithecus
Kenyanthropus afarensis
platyops . (flaked stone
4= Australopithecus =4 artifacts
anamensis unknown)
Ardtp/thecus '7
ramidus
5= = L5
Ardipithecus
kadabba ’
Orrorin -~ Sahelanthropus
tugensis tchadensis
6 - X 6
Now
() —

! Homo
. reandertialensis

After Houro erectnsy
Before Homo sapiens

I'umn!hm;m-
| robustis

1 Million Years Ago

Australopithecus
| afitremsis

Australopithecus
{ ARINCNSTS

Ardipithecus
| rnnridus

PROUDLY BROUGHT To You BY ZAMACMILLAN
N SESSSSSSS——————————————={{{S



o PoudyMindset
lear

Australopithecus
afarensis

Australopithecus
africanus

EQUATOR

Indian

’ Ocean

SHOW NOTES: GRADE 12 LIFE SCIENCES

Kenyanthropus H

platyops neanderthalensis

Paranthropus
boisei

Homo
erectus

AustraloPithecus
anamensis

Arctic Ocean
-

a

lierin'g
Strait

Atlantic

Pacific Central 0
” cean

Ocean America

EQUATOR

AUSTRALIA

4

Human Migration Out of Africa

Antarctic
Ocean

PROUDLY BROU

cHT 10 YoU BY ZAMACMILLAN



© o PowdyMindset
Iearn’w

SHOW NOTES: GRADE 12 LIFE SCIENCES

NV

-/ O
Questions
Question 1
a.) List features that humans share with primates. (5)
b.) Tabulate five differences between humans and other primates. (12)
Question 2

(Adapted from Nov 2011, NSC, Question 3.1 & 3.2, Paper 1)

DIAGRAMS A, B and C below illustrate the skulls of Homo sapiens, Homo erectus and Pan
troglodytes (chimpanzee). The diagrams are drawn to scale.

a.) Which diagram A,B or C appeared last on earth according to scientists. Q)

b.) Tabulate THREE visible structural differences between DIAGRAM A and DIAGRAM B that
illustrate evolutionary trends in human development. @)

c.) Describe TWO lines of evidence which support the idea that the human population had its
origins on the African continent. (4)
Question 3
(Adapted from Life Sciences for All, Grade 12, Macmillan, Page 305)

e The percentages of female Anopheles mosquitoes that were resistant to an insecticide each
year are shown in Table 4 below. In 2000 there was a maximum number of resistant
mosquitoes. The other numbers are percentages of the maximum.

Table 3
Year 1996 1997 1998 1999 2000
ReS|s'Fant 4% 2504 50% 90% Maximum
mosquitoes Number

e A new insecticide was used in 1996 and killed most of the mosquitoes. Only 4% of
mosquitoes had genetic resistance to the insecticide.

a.) Explain why the number of mosquitoes resistant to the insecticide increased annually. Use
natural selection theory to explain this.

e To help you: The resistant mosquitoes are the individuals best adapted to the new
environment (containing insecticide). Their adaptation is due to a mutation and is genetically
inherited. Female mosquitoes each lay a large number of eggs.
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b.) What happened to the non-resistant mosquitoes in 1996 when they were sprayed with
insecticide in every home?

c.) In 1997, were there a few non-resistant mosquitoes, or a lot? Why?

d.) Do mosquitoes resistant to insecticide carry the malaria parasite?

e.) Would you expect the number of people who died of malaria to decrease or to increase
between 1996 and 2000? Explain why.

Question 4
(Adapted from Life Sciences for All, Grade 12, Macmillan, Activity 6.8, Page 308)

Study the diagram and answer the questions

Lemurs Lonses  Tarsiers New World Monkeys  Old World Monkeys Otl;mg- Gorillas Chimps Humans
utans
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Diagram of primate evolution. It is based on fossils of extinct primates. The hominin line of evolution
was separate from the lineages that led to modern apes.

a.) Which living primate species is our closest relative?

b.) Are we descended from this living primate species?

c.) How long ago did we share an ancestor with this species?

d.) Like humans, apes have no tails. When do you think this trait might have evolved?
Before or after the ape lineage split away from the human lineage?

Question 5

(Adapted from Free State resources)

The incomplete table on the next page represents famous scientists, the fossil they discovered and
the countries and the dates of discovery.

a.) The Great Rift Valley is seen as the cradle of humankind, provide a reason for this. (2)
b.) From the list above mention the fossils discovered at the Great Rift Valley. 3)
c.) Explain the significance of these findings. (6)

PROUDLY BROUGHT To You BY ZAMACMILLAN
N SESSSSSSS——————————————={{{S



© o PowdyMindset
Iearnf

SHOW NOTES: GRADE 12 LIFE SCIENCES

AN

_/ . e
Scientist Fossil Place of discovery | Year of discovery
1 Towmai 2 2001
Raymond Dart 3 Slerkfontein caves [ 4
Raobert Broom ] (3] [
] Lateoili fookprints | 8 10
11 12 13 1682
14 Karabo 15 2008
Question 6

(Adapted from Feb/Mar 2009, DOE, Paper 2)

A comparison of the anatomical features of organisms has helped scientists to propose evolutionary
relationships.

Skull
bottom view

lateral view

Homo

Chimpanzee

Some important anatomical differences between Homo,
Australopithecus and chimpanzee

a.) Tabulate FOUR observable differences between the side view of the skulls of Homo and the

chimpanzee. (4)

b.) Which ONE of the organisms (Australopithecus or chimpanzee) is/was a quadruped? (1)

c.) Give ONE observable reason for your answer to QUESTION (b.). Q)
Question 7

a.) Explain what is meant by the “Out of Africa” hypothesis. 3)

b.) Explain how mitochondrial DNA and Y DNA contribute to the above mentioned theory.  (6)
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