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MODULE 2: HUMAN EVOLUTION
INTRODUCTION
 After learning about speciation and natural selection it is time to move closer to home namely human evolution. This module deals with the evolution of the family Hominidae. There are many characteristics that humans share with African apes but also many anatomical differences between humans and African Apes. This point to a common ancestor. 
There are many lines of evidence that points to the idea of a common ancestor and human evolution. These lines include fossil evidence, genetic evidence, and the use of tools. 
The out of Africa hypothesis states that humans evolved in Africa and slowly moved out of Africa and spread throughout the Earth. 

OVERVIEW
This module deals with human evolution.   The module starts with notes on how phylogenetic trees work. It is followed by the characteristics that humans and Africa apes share and their anatomical differences.  The evidence for common ancestors for living hominids is then discussed in detail. After this it is followed by the out of Africa hypothesis.

 SPECIFIC OBJECTIVES
By the end of this session, participants will be able to: 
· Interpret a phylogenetic tree to show the place of the family Hominidae in the animal kingdom
· List the characteristics that humans share with African apes
· Explain the anatomical differences between African Apes and humans with the aid of diagrams
· Describe the lines of evidence that support the idea of common ancestors for living hominids including humans
· Explain the out of Africa hypothesis with evidence
· Set questions on different levels of Bloom’s taxonomy

CONTENT 	
You will study this module through the following units:
	Unit 1: How do we teach phylogenetic trees? 

	Unit 2: What is the traits humans share with African apes and what are the anatomical differences between them?

	Unit 3: What is used as evidence for common ancestors for living hominids?

	Unit 4: What is the “out of Africa” hypothesis?





UNIT 1 – How do we teach phylogenetic trees?

[image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcS4HIiL-DAGOCrS8Wn8oeOXjZPW7eC_6dOpmCmKTnVPqbu2ULl9oA]
Phylogenetic trees:
A phylogenetic tree is a schematic form that shows the evolutionary relationships within a set of organisms or groups of organisms.  Phylo = organism’s phylum group and genetic = from the genes/relationship between the genes
The hominin family bush: a simplified version

[image: ]http://humanorigins.si.edu/evidence/human-family-tree



Hints on interpreting phylogenetic trees: 
(Modified from Mind the Gap:  Grade 12 Life Sciences)
Reading a phylogenetic tree is similar to understanding a family tree.  The base of the tree represents the oldest ancestor and the tips of the branches represent the most recent descendants of that ancestor. As you move from the base of the tree, to the tips of the branches, you are moving forward in time.

[image: ]
When speciation occurs, it is represented as branching on the tree.  
[image: ]
Each lineage has a part of its history that is unique and parts that are shared with other lineages. 

[image: ]
Similarly, each lineage has ancestors that are unique to that lineage and common ancestors that are shared with other lineages.  
[image: ]

	[image: http://png.clipart.me/graphics/thumbs/214/summer-sports-icon-volleyball-icons_214110949.jpg]                                                                 ACTIVITY 2.1

AIM- To interact with a phylogenetic tree in order to understand how it works. 
BACKGROUND: Phylogenetic trees are used in all NSC papers and learners have difficulty in answering questions relating to this concept. 
           METHOD:  
Use the table below and cut out the hominids (including their names). Paste each hominid on the correct place on the phylogenetic tree page given to you. (You have to look at the time period first.)  Paste each hominid on the circle provided at the end of the time line.   
	Time period (mya= million years ago)
	Hominid

	20 0000 ya - present



	


	400 000ya - 40 000ya



	


	
1.8 – 0.5mya 


	


	

2.4 -1.4mya

	


	
2 - 1.2mya


	


	

2.1 - 1.5mya
	


	
3.3 - 2.1mya

	


	3.9 - 2.9mya
	

Australopithecus 
  afarensis

	5mja - present


	


	4.35-  4.45 mya
	




Paste the correct homonid in the circles on the phylogeneitc tree below:     
[image: ]million years ago



Indicate where the following could be found on the phylogenetic tree above:
· Number 1:  the common ancestor of all hominids
· Number 2: the common ancestor of all organisms of the genus Homo
2.1.2. The diagram below shows possible evolutionary relationships among some hominids.
[image: ]
2.1.2.1  What is this type of diagram called?							 (1)
2.1.2.2   How many of EACH of the following are represented in the diagram:
                (a) Genera										 (1)
                (b) Homo species									 (1)
2.1.2.3.  Name the species that have Paranthropus aethiopicus as a common ancestor.   	               (2)
2.1.2.4.  Name the:
               (a) Hominid species that existed at the same time as Homo sapiens                                          (1)
               (b) First Homo species to appear                                                                                                       (1)  
                                                                                                                                                                               (7)
2.1.3
Choose the correct answer:
According to the phylogenetic tree, the most recent common ancestor of …
[image: ]


	

	A
B
C
D
	humans and chimpanzees became extinct 2 million years ago.
humans and gorillas became extinct 15 million years ago.
humans and chimpanzees became extinct 6 million years ago.
gorillas and chimpanzees became extinct 2 million years ago.


















REFLECTION:
Think about Bonobos and Chimpanzees. They are able to make fire, draw pictures, carry out difficult tasks. Relate this to the phylogenetic tree. What does this tell you?

FOLLOW UP:
 Follow up on the newest findings on National Geographic website,
 Sciencenewsforstudnets.org.  www.maropeng.co.za.  humanorigins.si.edu.
Almost every day new discoveries are made. 











UNIT 2 – What are the traits humans share with African apes and what are the anatomical differences between them? 



[image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcS4HIiL-DAGOCrS8Wn8oeOXjZPW7eC_6dOpmCmKTnVPqbu2ULl9oA]
Characteristics that humans share with African apes:
· Olfactory brain centres reduced/ reduced sense of smell
· Eyes in front/ Binocular vision / stereoscopic vision
· Eyes with cones/ colour vision
· Freely rotating arms
· Elbow joints allowing rotation of forearm
· Flat nails instead of claws/ bare, sensitive fingertips
· Opposable thumbs
· Bipedal/ upright posture / foramen magnum in a more forward position
· Sexual dimorphism/ distinct differences between males and females
· Parts of the brain that process information from the hands and eyes are enlarged
· Longer upper arms
· Large brains / skulls compared to their body mass
· Five digits per limb

Anatomical differences between Humans (Homo sapiens) and African Apes
	FEATURE
	Humans (Homo sapiens)
	African Apes

	Cranium
	Large cranium/brain
	Small cranium/brain

	Brow Ridges
	Brow ridges are not well developed
	Brow ridges well developed

	Spine
	More curved spine
	Less curved spine

	Pelvic girdle
	Short, wide pelvis
	Long, narrow pelvis

	Canines
	Small canines
	Large canines

	Palate shape
	Small and semi-circular
	Long and rectangular

	Jaws
	· Small jaws
· Less protruding
jaws/less-prognathous
	· Large jaws
· More protruding jaws/ 
            more prognathous

	Cranial ridges
	No cranial ridge
	Cranial ridge across the top of the cranium

	Foramen Magnum
	Foramen magnum in a 
forward position
	Foramen magnum in a backward position



[image: http://png.clipart.me/graphics/thumbs/214/summer-sports-icon-volleyball-icons_214110949.jpg]                                                                       ACTIVITY 2.2
AIM: To analyse the differences between humans and African apes. 
BACKGROUND:  It is important for participants to recognize the differences and similarities between African apes and humans.
METHOD: Answer questions based on diagrams.

Study the diagrams below showing the different anatomical structures of a chimpanzee and a human.  The diagrams are not drawn to scale. 
. 

                                 [image: ] 

1.  Provide a label for X. 									                        (1)
2. Tabulate TWO anatomical differences between the jaws in diagrams C and D which represent trends 
     In human evolution.  							                                                      (5)

3.  Give the LETTER ONLY of the diagram that represents: 
    (a)  The skull with a larger brain capacity.						                        (1)
    (b)  A more prognathous skull								                        (1)
4.  Account for the position of X in the skull in diagram B. 				                        (2)
5. Explain the significance of the shape of the spine that is associated with the skull in diagram B.           (2)
REFLECTION:
How would you go about teaching the differences and similarities to learners? 
FOLLOW-UP:
Read articles on Wikipedia (consult reference list to ensure reputable references were used in the article. this should include university references), National Geography on the differences between Humans and African apes. 
UNIT 3 – What is used as evidence for common ancestors for living hominids?



[image: https://encrypted-tbn0.gstatic.com/images?q=tbn:ANd9GcS4HIiL-DAGOCrS8Wn8oeOXjZPW7eC_6dOpmCmKTnVPqbu2ULl9oA]
Evidence of common ancestors for living hominids, including humans
The term ‘Homo’ refers to the genus and means ‘human’.  Studies of human evolution must include hominids such as the Australopithecines, as it is theorized that the Homo genus diverged (split) from them about four million years ago in Africa.  Scientists have estimated that humans branched from their common ancestor with the chimpanzee about five to six million years ago.  Other species of Homo like Homo erectus and Homo neanderthalensis have all become extinct.  Substantial fossil proof exists to explain hominid evolution, although it is not enough to make specific conclusions.  The poster below was constructed by Wits university to explain human ancestry to students: 
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Following is the evidence that is used to explain human evolution. 
3.1. Fossil Evidence:
· Archaeologists have provided fossil evidence to prove that relationships existed between the Early Stone Age cultures in Europe and Northern Africa. 
· Discoveries in South Africa, Kenya and Zimbabwe have been used to prove and validate that Africa was the home of early man. 
· Fossil sites in Africa:

[image: ]

Fossil records:
	Organism
	When organism existed
	Fossil site
	Discovered by
	Characteristics

	Ardipithecus ramidus
	5-4 mya
	North-East Ethiopia
	Tim White
	Brain size: 300-350 ml
Forward position of foramen magnum. Very prognathous (more protruding jaws). Heavy brow ridges. Pelvis structure: bipedal and tree climbing.

	Australopithecus afarensis
	4-2,7 mya
	Ethiopia
Kenya
Tanzania
	Donald Johanson
	Brain size: 375 – 550 ml
Forward position of foramen magnum 
Very prognathous
Heavy brow ridges
Canines large and pointed
Long arms
No cranial ridge

	Australopithecus africanus
	3-2 mya
	Taung
Sterkfontein
	Raymond Dart
Robert Broom Ron Clarke
	Brain size: 428-625 ml
Forward position of foramen magnum
Prognathous
Brow ridges
Teeth large; canines not long
Long arms
No cranial ridge

	Australopithecus sediba
	1,9-1,8 mya
	Malapa Cave – in the cradle of humankind
	Lee Burger
	Brain Size: 420 ml
Lee prognathous
Brow ridges
Large teeth; canines not long
Long arms
No cranial ridge

	Homo habilis
	2,2-1,6 mya
	Tanzania
	Louis and Mary Leakey
	Brain size: 650 ml
Less prognathous
Less pronounced brow ridges
Human-like teeth; smaller canines
Long arms

	Homo erectus
	2-0,4 mya
	Java in Indonesia and then Swartkrans
	Eugene Dubois
	Brain size: 900 ml
Prognathous
Cranial ridges
Short canines
Longer legs and shorter arms

	Homo sapiens
	200 000 years ago - present
	Makapansgat in Limpopo
Border Cave in KZN
Blombos Cave in the Western Cape
	Tim White
	Brain size: 1200-1800 ml
No brow ridges
Small teeth
Short arms



	[image: http://png.clipart.me/graphics/thumbs/214/summer-sports-icon-volleyball-icons_214110949.jpg]                                                         ACTIVITY 2.3

AIM: To classify the anatomical differences between hominids. 
BACKGROUND: This content is asked in a number of different ways in the NSC papers. Learners should be able to take any data, interpret it and classify it accordingly. 
           METHOD: Using diagrams to indicate the anatomical differences between hominids

Question 2.3.1
Cut the diagrams on the diagram sheet provided.  The correct diagram must be pasted in the correct row and column in the table below.  Label where required. In the case of the spine, only two diagrams are available; paste them under the correct headings. 
	Features
	Chimpanzee  
(Pan troglodytes)    
                                          
	Australopithecus    
	Human
(Homo sapiens)

	Skull
Indicate brow ridges, cranial ridges and prognathous where applicable
	






	
	

	Dentition and palate (indicate differences with labels)
	






	
	

	Position of Foramen magnum
	






	
	

	Position of spine in skull





	





	
	

	Shape of spine
	






	
	

	Pelvic girdle
and pelvis bone


	







	
	




Template of diagrams FOR HUMAN EVOLUTION 
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2.3.2.  Study the following graph and answer the questions that follow. 
[image: ]
2.3.2.1. Name the family to which all these species belong. 					(1)
2.3.2.2. What is the largest cranial capacity (in cm3) of Australopithecus africanus?                          (1)
2.3.2.3. When did Homo habilis become extinct?				                             (1)
2.3.2.4. Name TWO Australopithecus fossils found in South Africa.  			              (2)
2.3.2.5. Which of the organisms represented above has the greatest range in cranial
               capacity?									            (1)                                                                    







1.3.3                                                                   
[image: ]
2.3.3.1  Based on the differences in dentition, what conclusion can be made about the change 
               in diet from Australopithecus afarensis to Homo sapiens? 	                                          (2)
2.3.3.2.  Australopithecus may be described as a transitional species between the chimpanzee 
               and Homo sapiens.  					
(a)  Define a transitional species.                                                                                                          (1)
       (b)   Use ONE visible feature of the jaw to explain why A. afarensis may be described   as 
                a transitional species.                                                                                                                      (2)
                                                                                                                
REFLECTION: 
How would you teach your learners this content? Would you use this activity to enforce the content knowledge?
FOLLOW-UP:
Ensure that your learners have access to pass papers in order to see how this content can be assessed. 



3.2. Genetic Evidence:
· Mitochondrial DNA:  MtDNA is the smallest chromosome located in the mitochondria and forms part of the organisms’ genome.  In most species, mtDNA is inherited from the mother (maternal inheritance).  The sequencing of the mtDNA shows a link in phylogenetics and evolutionary relationships between species.  The age of the common ancestral mtDNA can be estimated to have existed approximately 140,000 to 290,000 years ago linking humans to Mitochondrial Eve.  
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AIM: To combine phylogenetic trees with genetic evidence of human evolution.
BACKGROUND: Participants should be able apply their knowledge on phylogenetic trees to solve questions based on genetic evidence.
METHOD: Answering questions based on diagrams.

The diagram below shows a phylogenetic tree based on DNA similarities. The percentage next to each branch shows the amount of difference in the genome (DNA nucleotide sequence) of the two relevant groups.
[image: ]

1. From the diagram, determine how long ago the chimpanzees split from the line to humans.   (2)                                                 
2. Which organism is most closely related to humans?                                                                           (1)                                                 
3. Calculate the DNA similarity between the genome of the chimpanzee and the human.              (2)                                                                               
                                                                        
REFLECTION:
How would you teach genetic evidence to your learners?
FOLLOW-UP:
Follow up on the newest findings on National Geographic website,
 Sciencenewsforstudnets.org.  www.maropeng.co.za.  humanorigins.si.edu.
Almost every day new discoveries are made. 




3.3. Cultural evidence:  tool-making
· The earliest hominids to use simple tools known as Oldowan stone tools, were Homo habilis that lived around 2.6 Ma and signifies the start of the Stone Age.  
· Homo habilis fossils have been found in many parts of Africa with tools that were made of stone and used to aid hunting and cutting of food.  
· Homo erectus developed more advanced tools that included sharpened stones placed on wooden handles, like an axe. 
· They were also the first species to use flints and quartzite to make fire.  
· Later fossil evidence shows tools like scrapers probably used to clean animal skins, slicers and needles used to sew animal pelts into the first form of clothes.  
· From this point, tools progressed to knives and blades used by the Neanderthals used for hunting and protection.  
· Fossil evidence shows that as the different species developed larger brains and greater intelligence, so their tools became more complex.

[image: http://4.bp.blogspot.com/-XUn1XQwOEWc/UOWa4jCq25I/AAAAAAAAAMA/URZPaenJEWc/s1600/Picture1.jpg]
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AIM: To link the use of tools to the different hominins. 
BACKGROUND: Phylogenetic trees are a popular way of assessing learner’s knowledge on the different human evolution topics. It is important to link different topics with the use of phylogenetic trees. 
METHODS: Answering questions on a phylogenetic tree.

Study the phylogenetic tree below which shows a possible representation of human evolution.  The solid lines represent the origin and extinction of the species. The skulls are not representative of the species and are not drawn to scale.

[image: ]

2.5.1. According to the phylogenetic tree, which species was the first to use simple stone tools?       (1)                                                                                                                                                                                         
                                                                                                                                                                      
2.5.2. Name THREE species represented that used simple stone tools and fire.                                      (3)

REFLECTION:
How would you teach cultural evidence to your learners?
FOLLOW-UP:
Follow up on the newest findings on National Geographic website,
 Sciencenewsforstudnets.org.  www.maropeng.co.za.  humanorigins.si.edu.
Almost every day new discoveries are made. 





UNIT 4 – What is the “out of Africa” hypothesis?


[image: ]
source: wikipedia
Out of Africa hypothesis
This hypothesis states that modern Homo sapiens evolved in Africa about 200,000 years ago and migrated outwards to Europe and Asia, according to the Southern Dispersal theory.  
Most scientists agree that modern humans (Homo sapiens) evolved in Africa and spread outwards across the continents.  
The following lines of evidence have been used to support this hypothesis:
· The oldest fossils of australopithecines/Homo habilis/bipedal organisms have been found in Africa 
· The oldest fossils of Homo erectus have been found in Africa 
· Analysis of mitochondrial DNA shows that the oldest female ancestors of humans are from Africa
· Analysis of Y chromosome shows that the oldest male ancestors of humans are from Africa
Fossil Evidence:
· Ardipithecus fossil were found in Africa ONLY, nowhere else in the world
· Australopithecus fossils found in Africa only (Karabo, Littlefoot, Taung child and Mrs Ples)
· Oldest fossils of australopithecines, Homo habilis and other bipedal organisms were found in Africa
· Oldest fossils of Homo erectus were found in Africa, followed by Asia and the youngest fossils of Homo erectus were found in Europe.          
     

Genetic Evidence:
· Analysis of mutations in mtDNA trace oldest female ancestor to East Africa
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AIM: To discuss the Out of Africa hypothesis.
BACKGROUND: Learners in the past have struggled to questions relating to this topic. It is important that they are able to order the content.
METHOD: Answering questions.

Question 2.6.1
5.1. Read the following and draw a flow chart to discuss the possible answers. 
Fossils of the bipedal primates Ardipithecus, Australopithecus and early Homo species are used to support the 'Out of Africa' hypothesis. 
State the 'Out of Africa' hypothesis. Describe the evidence that supports the 'Out of Africa' hypothesis and the evidence that shows that the three primate genera mentioned above, were all bipedal. 
Question 2.6.2
Analyse the data in the table and follow the instructions that follow the table. 
	NAME
	Key
	Area where fossils were found

	Australopithecus africanus
	1
	South Africa

	Australopithecus afarensis
	2
	East Africa Ethiopia Rift valley

	Ardipithecus ramidus
	3
	East Africa, Ethiopia Rift valley

	Australopithecus sediba
	4
	South Africa

	Homo erectus
	5
	Africa, China Indonesia, Rep of Georgia, Arabia, India, Thailand

	Homo habilis
	6
	East Africa, Olduvai Gorge Tanzania



1. Use the key given in the table above and indicate where the fossils were found on the world map provided.  
2.  Use a coloured pen to indicate, with arrows, the route that illustrate the Out of Africa hypothesis. Also indicate the Homo sapiens exodus from Africa with different colour pen.
3. Arrange the genus groups from oldest to youngest.
4. Which genus groups’ fossils are only found in Africa? 
5. Which specie’s fossils are found in Africa as well as the rest of the world? What does this tell us about this species? 
6.  On which continent are the oldest fossils of Homo sapiens and Homo erectus found? 
7.  State how fossils provide evidence for the Out of Africa hypothesis.

[image: Image result for world map]
Question 2.6.3
Use the table below, which indicates some of the hominid fossils found in different parts of the world and
set questions on the FOUR levels of Bloom’s taxonomy (p.11) used in Life Sciences.
[image: ]
REFLECTION: How would you teach this topic to your learners?
FOLLOW-UP:
Follow up on the newest findings on National Geographic website,
 Sciencenewsforstudnets.org.  www.maropeng.co.za.  humanorigins.si.edu.
Almost every day new discoveries are made. 




THE PERFECT EXAMPLE OF EXPLAINING THE OUT OF AFRICA HYPOTHESIS: (NOV 2016 P2 ESSAY MEMO)
HYPOTHESIS
All modern humans /Homo sapiens originated in Africa
-and migrated to other parts of the world                 	

FOSSIL EVIDENCE
· Fossils of Ardipithecus were found ONLY in Africa /Rift Valley/Ethiopia/South Africa
· Fossils of Australopithecus were found ONLY in Africa /Rift Valley/Ethiopia/South Africa
· The fossils of Homo habilis were ONLY found in Africa 
· The OLDEST fossils of Homo erectus were found in Africa
· The OLDEST fossils of Homo sapiens were found in Africa

GENETIC EVIDENCE
- Mitochondrial DNA is inherited only from the maternal lines
- Analysis of mutations on this mitochondrial DNA
- shows that the oldest female ancestor were located in Africa
- and that all humans descended from her /mitochondrial Eve 
- The Y chromosome shows the paternal line

CULTURAL EVIDENCE
- The OLDEST/most primitive artefacts (tools, cutlery, art etc.) were found in Africa
 
BIPEDALISM
The fossils of all three genera indicate that: The foramen magnums are located in a more forward position
- The pelvis is wider and shortened
- The spine is S-shaped

RESOURCES
The article below is a good summary of some recent work published about a human skeleton found in Ballito Bay.
https://www.thetimes.co.uk/edition/comment/it-took-10-000-generations-to-make-an-iphone-8phfggzqz
Exploring evolution: http://www2.edc.org/weblabs/ExploringEvolution/ExploringEvolutionMenu.html
Biology in Motion – Evolution Lab: http://biologyinmotion.com/evol/
Wonderful animations: http://www.sumanasinc.com/webcontent/animation.html
Evolution: http://evolution.berkeley.edu/
Evolution: www.maropeng.co.za
For videos: www.eChalk.ca.uk.
Human Evolution: The Fossil Evidence in 3D (requires Shockwave plug-in): 
http://www.anth.ucsb.edu/projects/human
Hominid Evolution: Distinguishing Features and Characteristics:   http://www.geocities.com/SoHo/Atrium/ 1381/hominids2.html

Human Evolution: A Look at Our Ancestors: http://www.humboldt.edu/~mrc1
Human Evolution: You Try It: http://cgi.pbs.org/wgbh/aso/ tryit/evolution

MODULE SUMMARY
In order to understand human evolution it is important to know the different kind of evidences that are used to substantiate this claim namely fossil evidence, genetic evidence and cultural evidence.  Special care has been taken to focus on phylogenetic trees as this has been pointed out as being a problematic topic.   This module covers all the requirements for the DBE NSC exams w.r.t. the topic: Human evolution.

REFERENCES 
· DBE Exam guidelines for learners 
· GDE ATP
· 2015-2018 NSC past papers 
· 2014-2018 national diagnostic report on learner performance 
· Approved grade 12 national textbooks
· Internet 
· Gauteng grade 12 Life Sciences Revision booklet
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[ Adapted from:  www.humanevolutionofficial.weebly.com ]  

  

1.4.1   N ame the  most recent common ancestor  of   the  Homo  ge nus .   (1)  

  

1.4.2   Give the period of existence for the species mentioned in  QUESTION   1.4. 1  ( 2 )  

  

1.4.3       State the number of genera represented in the diagram .  ( 1 )  

  

1.4.4   Based on the diagram,  give  ONE   facial feature  that  differentiated humans  from   Australopithecus africanus .            (1)  

1.4.5   Identify  any  TWO species that used both tools and fire.    ( 2 )  

  

1.4.6   Name any  ONE   Australopithecus   africanus   fossil   found in South Africa.    ( 1 )  

  

1.4.7   List   TWO  types   of evidence that can be used to support  the “ O ut of Africa”  h ypothesis.    (2)  

 (10)  

  

 

Time (millions of years ago)  

Hominin ancestor  

Australopithecus afarensis  

Australopithecus anamensis  

Australopithecus  africanus  

Australopithecus  garhi  

Ardipithecus ramidus  

Homo habilis  

Homo  neanderthalensis  

Homo erectus  

Homo sapiens  

Pan trogl odytes  

Paranthropus   robustus  

Paranthropus   boisei  

Paranthropus   aethiopicusus  

Present  
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RECONSTRUCTING
OUR ANCESTRY

This poster illustrates what the close ancestors of humans looked like when they were alive a long time ago. The remains of some
species are only hundreds of thousands of years old while others are millions of years old. The evidence for these pictures comes
from studies of fossilised bones and stone tools which have been found in South Africa mostly in the Cradle of Humankind. The
scientists who study human evolution are called palaeoanthropologists and the palaeo-artist who produced these illustrations is
Maggie Lamberi-Newman.
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specimens have been recovered.

If Naledi or Neo (Homo naledi)

This species may have been very social because o many individuls have been found in one place.
B e o o e et e
Rising Star Cave in 2013/2014. In 2017, a new almost Homo
= il At L U s o g

In 2017, scientiss published the oge of Homo naled. The fossl remains ore =
I o e e e e e e e L
ime a3 moder humans. One mystery thot "Homo noled is why so many ofthe remains were
found in o pich dork chamber with a narrow enfrance tunnel only o experienced cave
xplorer.Th Dinced b i cpproimaily 80 m o h cove e and 30 m below e

Homo naedi had a relatvly small brain compared 1 modeen humans {about 550 od. I had a foot
Wit a heel and an arch ke modem humans and was| a good walke. The foo lacked a gop
between the big oo and the retof th foes 5o f coukd o have been use for ripping branches, ko
e o e e e e B
branches. I’ poweehl suggested thot i spent o greatdealof e living inrees. No sione.
Mmmhﬂﬁmhm dﬂwﬁhf:{u""-'.””z‘“' =

of the fossl, that they made fools which scientsis would B
humans. The plants and landscope of the Cradle of Humankind hove hardly changed over th last
hundred thousand years. The res in the pictre are. rock figs (Ficus abutifol) and the
e e e v e e ey, =

Meaning of Name: Homo naledi means ‘man’ or ‘person’ (afin: homo) “from the sir” (Sesavho:
noled). The sir port of the name comes from the Rising Star cave system where the fossils were found.

Biscovory: P Lo Brger hod o s Pcko Boslfserhingfor sl n coves i he Crodof
Humankind, Pecko couldn' fitnto some of the caves and osked speciais cave explorers fo be on the
lookout for fossils. Around midnight on Friday 13, 2013 Rick Hunter and Steve Tucker were- ir
the inaccessible Dinoledi Chamber, not for om Sterkfoniein Caves when they came upon the firs
remains of Homo nled). Two monihs later there was on inferntional team systematicaly recovering
the remains. Nea's remains were recovered from another chamber i the same cave system called the
Lesed: Chamber.
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2. Upright man (Homo ergaster or early African Homo
erectus)

Scientiss cal the fossiised remains of tis species Homo ergaste or early Afican Homo erectus. like
s and Lt Foor, it had longer egs and shorter arms. s brain volume wos about 900 cc, bigger than
"Homo noled: but sl smll compared to Hamo sapiens, which s obout 1400 cc. ke modern humans,
"Homo ergaser/erectus was mainly ground dweling and did ot ive in trees. Homo ergaser/erectus
e e e e e e b S ]
xes. There is also evidence from the Wonderwerk Cave near Kuruman in he Northern Cape that they.
ooked with fire more than @ mlion years ogo. They probably dic't moke their own i but could have.
used naturol veld fires o skot cooking firs. In his scene they are about fo cook @ nowextinct gion!
widebeest (Megalorogus priscus), They are chasing away hungry laughing hyaenos (Crocuta crocu).
"Homo ergaster/erectus fosss have been found in both East Afica and South Afica, Theirfosi remains
are rare but the tools thet they made are more common and found i other ports of Afica. Ouside of
Alica, Homo erectus has also been found in many ports of Asia incluing the islonds of Indonesio. The
oldest members of this specieslved about 1.9 millon years ago and the youngest disappeared about
70 000 years ago.

Meaning of name: Homo erectis means man or person (ltin: Homo) that walks upright Lo
erectus or pright. Homo ergaser means the man (Lt Home) that works (Greek: ergosia or workl.
Discovery: Homo erectis was first discovered by Eugene Dubois on the island of lova in 1891. The.
B e e et e e Koy e i e by ol Croes
Veatislav Mozsk in 1975. I South Afico, port of an upper faw and two lower faws were found of
Swarkrans in 1949 by Robert Broom and John Robinson who idenified them as @ new gens called
Telarthropus. Later, John Robinson changed the name to Homo erectus.

3. Sediba or Karabo (Australopithecus sediba)

Ihos been that his speciesis more ke us than other Austrlopithecus because it was a more.
‘wakker and hod smler focth and a norrower, less prouding foce. Sediba olso hod
@ small hond with a precision grp tha i could have used to made simple sione toos.

Sediba hod  small brain (about 420 cc. It possiby, hod o small gap between s big e and the st
of the footto help i grip bronches. Ausralopithecus sediba s reconsinucted as having o powerfl upper
body with onger arms and shorter legs odapted for cimbing rees.

Two specimens from Malapa, a site in the Cradle of Humankind, have been described: a male child
known as MH1 and an adul female (MH 2) which stood about 1.27 m toll and weighed about 30 kg.
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rees. s picture s eafing samvrug it (Englerophytum magalismontanu). There are
kares trees (Searsia lancec) in the background.

Meaning of name: Austalopithecus sediba means the souhern Loin: ausialis) ape (Greek: pihekos)
e B v g sl

Discovery: Ausralopithecus sediba was found by nineyearcld Mathew Berger and his faher Prof.
Lee Berger in 2008.
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rees. i this picur s ecting siomyrug fruit (Englerophytum magalismortanum). There ore
kares trees (Searsia lancec) in the background.

Meaning of name: Austalopithecus sediba means the souhern Loin: ausialis) ape (Greek: pihekos)
bivogot Lt o e it .

Discovery: Ausralopithecus sediba was found by nineyearcld Mathew Berger and his faher Prof.
Lee Berger in 2008.

4. Robust man (Paranthropus robustus)

Peranopus b b o brod [k foce. 1 e poyerl bing and chowing mosls i
“eeth and jows to grind and chew coarse food. I brain size was between 500 — 530
s e (e

‘The researchers Bob Brain and Lucinda Blackwell suggesied that ths ...zulnemiem.du.si

bones as ooks. The Pararthropus inthe picture are using shorpened up edible roots and
o e e e e e e T T ) - e

edible corm [Hypoxis rigidula).
Meaning of name: Paranihropus robusius means he besides (Ancient Greek: poras) human (Ancient
Greek: anthropus) wit the srong (lfin: robustus jaw

Discovery: Paranthropus robustu s unique to Souh Afica. Th first Pranthropus robustss wos found
o Keomdeael In 1938 by Dr Robent Brcim. Sine thn fosis have b found ot olber Crodle of
Humonkind sies, such as Swarlkrans and Drimolen.

5. Taung Child and Mrs Ples (Australopithecus
africanus)

The Taung Child was the very "!fmllnmmdnmudmﬂrmnndv«nda:ﬁxdml‘n5by
R e I P b Ll e et Ao e LA [

e e T ey e e S e e
agle. Probably the most famous Austrabpithecus adul skull is Mrs Ples from the Serkdontein Caves.

africanus was a hominin with a nathous and a brain with a
o A N AL S A A O EI A S
the mother with her baby is a Verreaux's eagle [Aquila verreauxil.

Moani .’Tmmmm.agm..dmmmmmum:pmwm
Discovery: In 1924 the Taung Child was discovered by lime miners at Buxion Lime Quarry near Taung
in North West nhv‘;?da:ﬁxd P'dﬂn:ymdDmmWBundnsu in that there
s 0 castofthe brain preserved withthe skul and lower jaw. The world hod to wait many years for the
o
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6. Little Foot (Australopithecus prometheus)

itk Foot isthe oldest hominin found in South Afrca and it ived about 3.67 million years ago. This
specimen is the most complete Austrabpithecus specimen ever discovere.
ke Fot b sl ot compore o umars) wih o gop byeen s big oo and the s of s e
is goy an t was o good climber.
ﬂpmﬁuhndmudlegummn» humans and the “upright man”
which that it could walk. ly o the ground. Lile Foot hod a fater,lss prognathous
foce o cheek tocththan frcanus. The ree n the scene is a whie sinkwood
(Cobs o cvorod il v To ey i ot . sbresch oo, avmatdon:

name: Ausirabpithocus means the southern (lfin: ausialis ope (Gresk: pilhekos).Litle
rw%@anhﬁmmwamwﬁr“ Roymond Do bosed
on Is ‘Makapansgat in limpopo Province. He: is species. made
B e R g e e e e i e
scieniis do not gree here s evidence for he use offre by hominins ot Makapansgat or o long ago
as 3.67 Ma.

Discovery: In 1994, Prof. Ron Clarke found the remains of small four oot bones (hence the name
Litke Fool) in  box containing fosis blasked out by ime miners in the 1920's. Thefossils come from the
i Grot, o large chamber inthe SterKlontein caves. In 1997 Prof, Clorke found another eight
oot and leg bones from the same individual. One of he bones looked as i it had been broken direcly
cutofth cave depost P Clrk sen o fis s, Mer,Sephen Mo nd Niwene
Molefe with o repiica ofthe broken bone o search for the est of the skeleton. Afer o wo d

o s ey o 2 ey el o e S oo
the bones were extremely delcate and the rocks in which they are embedded are so hard.
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SPECIES   AREA   WHERE   IT           WAS FOUND   PERIOD OF EXISTENCE  

Australopithecus afarensis   Eastern Africa     3,4 – 2,8 mya  

Australopithecus africanus   Southern Africa     2,1 – 2,8  mya  

Australopithecus sediba   Southern Africa     2,0 – 1,9 mya  

Homo habilis   Sub - Saharan (Africa)     2,3 – 1,4 mya  

Homo erectus   Africa, Europe, Asia     1,5 – 0,2 mya  

Homo heidelbergensis   Europe, China     0,6 – 0,35 mya  

Homo neanderthalensis   Europe, Western Asia             0,35 – 0,03 mya  

Homo sapiens   Worldwide           0,2 mya – present  
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