
Today’s ClassToday’s Class

Becoming human: The apeBecoming human: The ape--human transitionhuman transition

Why did bipedalism evolve?Why did bipedalism evolve?

The nature of fossil evidence, dating methods, climateThe nature of fossil evidence, dating methods, climateThe nature of fossil evidence, dating methods, climateThe nature of fossil evidence, dating methods, climate



SpineSpine

Head & Spine Head & Spine 
AlignmentAlignment

Vertebral Column:Vertebral Column:
�� Larger VertebraeLarger Vertebrae

�� CurvatureCurvature





PelvisPelvis
Innominate Innominate 

�� BasinBasin--shapedshaped
�� IliumIlium——short, short, 

broad, flaredbroad, flared
�� Large SacrumLarge Sacrum

**Remember: Functional Compromises







KneeKnee
Femur angled mediallyFemur angled medially





FootFoot
NonNon--graspinggrasping
Big toe not Big toe not 
opposableopposable
Robust bonesRobust bones
ArchesArches







HandHand

Short PhalangesShort Phalanges
Longer ThumbLonger Thumb

�� Precision GripPrecision Grip



DisadvantagesDisadvantages
�� birth more difficultbirth more difficult

lower back stresslower back stress

AdvantagesAdvantages
�� long distance travellong distance travel

carrying/manipulatingcarrying/manipulating�� lower back stresslower back stress
�� infant clinginginfant clinging

�� carrying/manipulatingcarrying/manipulating
�� improved viewimproved view
�� effective displayseffective displays



Why Did Bipedalism Evolve?Why Did Bipedalism Evolve?Why Did Bipedalism Evolve?Why Did Bipedalism Evolve?



Early Theories on BipedalismEarly Theories on Bipedalism
Carrying Carrying 

�� Objects, Weapons, Dependent OffspringObjects, Weapons, Dependent Offspring

ToolTool--Use Use 

Hunting Hunting Hunting Hunting 
�� “Man the Hunter”“Man the Hunter”

Gathering Food Gathering Food 
�� “Woman the Gatherer”“Woman the Gatherer”

Visual SurveillanceVisual Surveillance





Some Recent ModelsSome Recent Models

Lovejoy Model (Reproductive)Lovejoy Model (Reproductive)

Seed Eating (Diet)Seed Eating (Diet)Seed Eating (Diet)Seed Eating (Diet)

Energetic Efficiency (Energetics)Energetic Efficiency (Energetics)

Temperature Regulation (Energetics)Temperature Regulation (Energetics)



Most Link Bipedalism to Changing EnvironmentMost Link Bipedalism to Changing Environment

Cooling & DryingCooling & Drying

Breakup of Tropical 
ForestsForests

Expansion of 
Grasslands and 
Savannah

Dispersed ResourcesDispersed Resources



“Demographic Dilemma” Model (Lovejoy)“Demographic Dilemma” Model (Lovejoy)

Environmental changeEnvironmental change
Problem 1Problem 1: Too K: Too K--selectedselected
Solution 1Solution 1: Reduce birth spacing: Reduce birth spacing
Problem 2Problem 2: Too many dependent offspring: Too many dependent offspring
Solution 2Solution 2: Increased male investment: Increased male investment

�� Females lose estrus; Pair bonding; Female choice; Females lose estrus; Pair bonding; Female choice; 
Male provisioningMale provisioning



ExplainsExplains
�� BipedalismBipedalism
�� Loss of EstrusLoss of Estrus
�� Monogamy / “Family”Monogamy / “Family”
�� Home BasesHome Bases�� Home BasesHome Bases

ProblemsProblems
�� Sexual DimorphismSexual Dimorphism
�� MonogamyMonogamy



Seed Eating Model (Jolly)Seed Eating Model (Jolly)

Baboon AnalogyBaboon Analogy
Seed & Nut Eating Seed & Nut Eating 
Requires Postural Shift Requires Postural Shift 

BipedalismBipedalism�� BipedalismBipedalism
�� Manual dexterityManual dexterity
�� Enlarged molarsEnlarged molars
�� Small caninesSmall canines



Temperature Regulation (Wheeler)Temperature Regulation (Wheeler)

Environmental ChangeEnvironmental Change
Bipedalism to Reduce Heat StressBipedalism to Reduce Heat Stress



Energetic Efficiency (Rodman & McHenry)Energetic Efficiency (Rodman & McHenry)

Climate Change Climate Change �� More More 
Dispersed ResourcesDispersed Resources

Hominoid Terrestrial Hominoid Terrestrial 
Locomotion InefficientLocomotion InefficientLocomotion InefficientLocomotion Inefficient

Bipedal Walking (and Bipedal Walking (and 
Jogging) Jogging) MoreMore EfficientEfficient

�� Increased TravelIncreased Travel


