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ANT 4320

Man's Place in Nature
• Why did hominins arise?

• Why did our lineage split from other apes?

• What factors were responsible?
• What were the different directions the two 

lineages took?
• May never understand why they diverged but 

only why they became different

• How do we recognize the first hominins?

Late Australopithecines

2.8 – 1.0 or 0.7 mya

Two Groups of Late 
Australopithecines

• Gracile
• Australopithecus africanus(2.8 – 2.3 mya): South 

Africa
• Australopithecus garhi(2.5 mya): East Africa

• Robust
• Australopithecus aethiopicus(2.7 – 2.3 mya): East 

Africa
• Paranthropus robustus(1.8 – 1.0 mya): South Africa
• Paranthropus boisei(2.3 – 1.2 or 0.7 mya): East Africa
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Origins of Bipedalism
• Many theories as to the origin of 

bipedalism refer to the significant 
environmental changes at the end of 
the Miocene as the driving force 
behind this adaptation

• 10-5 mya trend toward cooler, drier 
climate that promoted the spread of 
grasses at the expense of trees

• Decline in forest species and 
increase in ungulates

• Extinction of many ape species
• One ape adapted by spending more 

time on the ground

Australopithecine Bipedalism Theories – Why 
Bipedalism?

TOOL USAGE AND BRAIN SIZE INCREASE
• Darwin – link between bipedalism and tool 

usage
• By standing up early hominids freed their 

hands for tool use
• Expanded by Washburn and linking 

bipedalism and tool use with increased brain 
size

• Bipedalism predates brain expansion and 
stone tool usage by a full 3.5 my

Australopithecine Bipedalism Theories – Why 
Bipedalism?

CARRYING OF FOOD
• In a sparsely treed savanna an ability 

to carry meat or other food items to 
trees or other refuges would have been 
advantageous

• Upright Provider (Lovejoy):
bipedalism evolved as a strategy to 
increase survival of infants – some 
members foraged for food and carry it 
back to a “home base”

• Upright Scavenger (Shipman):
based upon early hominids scavenging 
on the open savanna

Australopithecine Bipedalism Theories – Why 
Bipedalism?

PREDATOR AVOIDANCE
• On the savanna hominids would 

be at an increased danger of 
being hunted by large 
carnivores

• Bipedalism would enable them 
to see farther, particularly 
above tall grass, giving them 
the opportunity to spot potential 
danger
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Australopithecine Bipedalism Theories – Why Bipedalism?

TOLERATION OF HEAT STRESS

• Wheeler
• Overheating and water loss are 

considerable threats to organisms 
exposed to sunlight on the 
savanna

• Based on laboratory experiments, 
Wheeler found that standing 
upright reduces the amount of 
direct solar radiation that strikes 
the body

• Also standing upright increases 
heat dissipation and effective 
evaporation of sweat

Australopithecine Bipedalism Theories – Why Bipedalism?

ENERGY EFFICIENCY

• Rodman and 
McHenry – Efficient 
Walker

• Bipedalism is much 
more efficient in terms 
of calorie expenditure 
than quadrupedalism 
at slow speeds and for 
long distances

Australopithecine Bipedalism Theories – Why 
Bipedalism?

INFANT DEPENDENCY
• Zihlman and Tanner
• Because of increased 

and prolonged infant 
dependency, 
bipedalism evolved to 
allow the carrying of 
infants over long 
distances while 
foraging for food

Australopithecine Bipedalism Theories – Why 
Bipedalism?

THREAT DISPLAYS

• Jablonski and Chapman
• Bipedalism allowed for enhancement of 

threat displays
• Reduced violent conflicts over scarce 

resources in a savanna environment
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Australopithecine Overview
East African vs. South African 

Sites

Features of Late 
Australopithecines

• More advanced traits in the direction of Homo:
• Enlarged brains
• Reduced canines
• Fully bicuspid lower third premolars
• Less prognathic faces
• More strongly flexed cranial base
• Deeper depression in the skull for articulation with 

mandible (glenoid fossa)

Gracile vs. Robust 
Australopithecines

• Gracile (less 
pronounced) 
masticatory 
features

• More 
omnivorous 
diet

• Robust 
(pronounced) 
masticatory 
features

• Harder more 
fibrous vegetal 
foods –
probably whole 
fruits
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Gracile Australopithecine -
Australopithecus africanus

• (2.8 – 2.3 mya)
• Known from several sites in South Africa –

Sterkfontein, Makapansgat, Taung, and 
Gladysvale 

• Many advanced features over A. afarensis
and toward Homo

Advanced Features in A. africanus
• Larger cranial capacity (430 – 520 cc; 10% 

larger than A. afarensis)
• Less heavily pneumaticized temporals
• Frontal more arched
• No compound temporal/nuchal crest
• Anterior emphasis on the temporal muscle –

some had crests
• Articular eminence in front of the mandibular 

fossa
• Less subnasal prognathism – smaller anterior 

dentition
• Zygomatic attaches farther forward – stronger 

masseter muscles
• Canines short
• Medial and lateral upper incisors similar in 

width
• Diastema are rare
• Little sexual dimorphism
• Cheek teeth enlarged and molarization of the 

premolars
• More robust mandible – more heavily 

reinforced symphysis

A. africanus Post-crania

• Post-crania suggests more ape-like than A. 
afarensis:
• Longer upper arms
• Divergent big toe
• But still a biped

Taung, South Africa

• Found by Raymond Dart in 1925
• Skull and endocast 
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Sterkfontein (STS 5 – “Mrs. 
Ples”)

Sterkfontein 
(STS 14)

Gracile Australopithecine –
Australopithecus garhi

• Single fragmentary skull
• Fossil comes from the Bouri 

Formation in Ethiopia
• Dated at 2.5 mya
• Reported in 1999
• Large anterior dentition
• May be either A. afarensisor 

A. africanus or perhaps
Homo

Robust Australopithecine –
Australopithecus aethiopicus

• 2.7 – 2.3 mya
• Known from two sites in east Africa – West 

Turkana – Kenya; Lower Omo River –
Ethiopia

• Best known material is a single skull known 
as KNM-WT 17000 or the “black skull” 
from West Turkana, Kenya

• Earliest robust australopithecine
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Features of A. aethiopicus
• Shared primitive traits with A. afarensis:

• Unflexed cranial base
• Extensive pneumatization of the temporals
• Prognathism
• Shallow mandibular fossa with no articular 

eminence
• Small cranial capacity

• Advanced traits (toward P. robustus and P. 
boisei):
• Dish-shaped face
• Forwardly positioned cheek bones
• Great thickness of the palate
• Heart-shaped foramen magnum
• Very large molars and premolars
• Linear arrangement of incisors and canines

KNM-WT 17000 or the “black skull”

Features of P. robustus and P. boisei

• Largest cranial capacity of all 
australopithecines (500 to 545 cc)

• Still same small body size
• Huge teeth (molars and premolars) 

and huge jaw size
• Small canines and incisors
• Concave or dish-shaped faces
• Large cheeks
• Heavy buttressing of mandibles
• Anterior sagittal crests
• Post-orbital constriction

Robust Australopithecine –
Paranthropus (Australopithecus) robustus

• 1.8 – 1.0 mya
• Known from many South African sites 

including Kromdraai, Swartkrans, 
Drimolen, and maybe Sterkfontein
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Kromdraai –
TM1517 Swartkrans – SK 48

Drimolen Cave DNH-7 “Eurydice”
Robust Australopithecine –

Paranthropus (Australopithecus) 
boisei

• 2.3 – 1.2 or 0.7 mya
• Known from several sites in east Africa 

including Olduvai Gorge, Omo, Chameron, 
Natron, East and West Turkana

• “Hyper-robust”



2/23/2009

9

Olduvai Gorge – OH-5 East Rudolf – KNM-ER 406

Robust and Gracile Phylogenies
Australopithecine Overview


