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In lecture 1 we discussed “The Big 
Questions”

What’s the relationship 
between humans and other 
apes? 

What does it mean to be 
human?

How ‘human’ were the 
hominines?

Last week, we discussed systematics, primates as 
mammals, and genetic perspectives on apes vs. humans



This week we discuss “Primates 
Place in Nature”



What is our Primate Heritage?

What’s a primate? 
What is behavioral ecology?

What is the comparative method? 
What can it tell us?



Primate Heritage

200 species of primates
• Biology

• Evolution
• Ontogeny

• Traits and adaptations

• Ecology
• Behavioral ecology



Primate Heritage

Primates vary
• in body size (80g to 160 kg)

• in habitat (tropical forest, woodland, savanna, semi-
desert, & temperate zones)

• In locomotion (VCL, arboreal and terrestrial 
quadrupeds, brachiators, knuckle-walkers, bipeds)

• In diet (plant parts, gum/sap, insects, fruit, meat)

Definition of primates?



Primate Characteristics
• Primates not deeply defined in morphology

• Anthropologists traditionally used “trends” 
• Retention of primitive, generalized skeleton
• Reduction in number of teeth

• Grasping hands, opposable thumbs
• Binocular, stereoscopic, color vision

• Bony protection for eyes and ears, reduction of 
reliance on smell

• Encephalization, lateralization, regionalization



Primate Adaptations



Primate Locomotor Adaptations

• TH Huxley 1863 Evidence as to Man’s Place in 
Nature

• Grafton Elliot Smith & Frederick Wood Jones-
Arboreal hypothesis explained grasping hands and 
emphasis on vision

• Matt Cartmill- comparative method
“If primates are adapted to arboreal life, they must be 

more skillful in the trees than arboreal mammals with 
more primitive characteristics.”



Primate Adaptations
• Cartmill-

• Primates not better in 
arboreal environment

• Squirrels have divergent eyes, 
long snout, no grasping hands 
or feet but superior arboreal 
skills

• Misconception- evolution 
produces “the best” trait

• Visual predation hypothesis



Visual predation hypothesisVisual predation hypothesis
• Accounts for some traits
• Does not account for primate 

species that hunt by smell or 
hearing

• Flower/fruit predation

•• Robert Robert SussmanSussman-- terminal terminal 
branchesbranches



Body Size

�� Metabolism correlated with body sizeMetabolism correlated with body size

Body size

Metabolism



Diet and body size



Habitat Characteristics

Behavioral and Social Ecology: the relationship between behavior and 
environment

• body size and diet
• distribution and density of natural resources
• density of competition
• predation pressure
• habitat structure

Home range- a recognizable area that contains sufficient space, food, water, 
and sleeping sites for all members of a group

Core areas- areas that contain resources essential for basic survival

Territory- a core area that is actively defended against intruders



Primate Group Structure
Social System versus Mating System

• What type of group you live in versus who has access to mates
• Females distribute by access to food, males by access to females

What do primate groups look like?
Huge amount of diversity between primate species but not within species
6 Basic patterns:

• single female and her offspring, lone males
• monogamous family groups
• polyandrous family groups
• polyganous family groups (one-male polygyny, harem)
• multi-male, multi-female groups
• fission fusion groups



Extant Primates

• How can we define the 
order primates?

• How do we recognise the 
first primate when we 
see it?



Primate Trends

• Grasping Hands & 
Feet
• Opposable 

Thumbs (& Big 
Toes)

• Nails
• Tactile Pads



• Reliance on Vision
• Bony orbits
• Binocular Stereoscopic 

• Color



Reduction of Olfaction

• Decreased snout size
• Loss of wet 

rhinarium, whiskers



Generalized 
Dentition

Many dietary 
adaptations:
Folivore

Herbivores

Frugivores

Gramnivores

Gummivores

Insectivores

Carnivores

Omnivores



• Increased Encephalization
• Especially for Memory, Learning, Thinking
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• Increased Parental Investment
• Reduced Litter Size (Single Offspring*)
• Long Gestation



Primate Life 
History Trends

• Single Offspring
• Extended 

Ontogeny
(Prolonged Life 
Histories)
• Learning / 

Behavioral 
Flexibility



• Sociality / Group Life



Strepsirhines & the first primates

Strepsirhines
• Phenetics- ‘primitive’ vs. 

‘advanced’

• Cladistics- generalized vs. 
specialized

Long snout Laterally split 
nostrils

Rhinarium + 
philtrum + frenulum

Epithelio-chorial 
placentation

Post orbital bar Nocturnal

Tapetum lucidum Ectotympanic ring

Unfused metopic 
suture

Unfused mandibular 
symphysis

2-1-3-3 dental 
formula

Procumbent incisors 
(tooth comb)





Proto-primates
Plesiadapiformes
• Paleocene to Eocene

• Range of body size 20g to 3 kg
• Fed on fruit and insects

• Link to primates based on molar 
morphology and ear structure

• Specialized traits- large anterior 
teeth, loss of P2 (prosimians have 4 
premolars)

• Ancestral to primates, tree shrews or 
flying lemurs?



ProsimianProsimian ancestor = ancestor = AdapidaeAdapidae
• Larger body size than plesiadapids

• 2:1:4:3, small vertical incisors
• Median gap in upper incisors

• Dimorphic canines
• Molars with shearing crests

• Fused postorbital bar

• Petrosal bulla
• Ring-like ectotympanic bone

• EQ intermediate between non-primate mammals and 
Aegyptopithecus

• Limbs similar to extant strepshirines; long legs, trunk, tail

• Flat nails, divergent hallux



Lemur Lifestyles

ProsimiansProsimians were primitively were primitively 
nocturnalnocturnal

Nocturnal adaptations:Nocturnal adaptations:
�� Eyes: big and reflectingEyes: big and reflecting
�� Ears: big and mobileEars: big and mobile
�� Nose: big and wetNose: big and wet
�� Sociality based on olfaction Sociality based on olfaction 

and vocalizationand vocalization
�� Predator defense (Predator defense (cripsiscripsis))
�� Less infant care (nests, Less infant care (nests, 

parking)parking)



Lemur Lifestyles

Some Some prosimiansprosimians later later 
evolved to be diurnalevolved to be diurnal

Diurnal adaptations:Diurnal adaptations:
�� Eyes: smaller, colorfulEyes: smaller, colorful
�� Ears: less importantEars: less important
�� Nose: can be dryNose: can be dry
�� Sociality based on Sociality based on 

vocalizationvocalization
�� Predator defense (groups)Predator defense (groups)
�� Carry infantsCarry infants



Prosimian and 
Anthropoid 
Differences



Prosimian and 
Anthropoid Differences

• Brain relative to body 
size

• Face size
• Frontal bone
• Eye Orientation
• Bony Eye Protection
• Mandibular symphysis
• Petrosal bone
• Teeth
• Nose



Strepshirines versus Haplorhines

• L  em u riformes (Lemurs and 
Lorises)
• Lack post-orbital plate but post-

orbital bar is fused
• Unfused frontal, mandible
• Rhinarium
• Scent glands
• Nocturnal forms
• 36 teeth
• Dental comb

• T  arsiiformes (Tarsiers)
• Lack rhinarium
• Partial post-orbital plate
• Fused frontal, mandible



Tarsier ancestor= Omomyidae
• 7  subfamilies (3 well known)

• Evolved differently in Old World and 
North America (diversity)

• large orbits 

• shortened rostra and dental arcades

• Procumbent , large incisors
• Small canines, not dimorphic

• loss of anterior premolars 2:1:3:3

• Large, low-cusped molars

• Nasal architecture similar to extant 
tarsiers

• Auditory bulla with bony tube
• Leaping locomotor style

• Elongated calcaneus 
• Fused distal leg bones



Tarsier ancestor= Omomyidae
• Insectivorous or frugivorous diets

• small body mass (i.e., less than 500 g)
• Teilhardina a basal tarsier?
• But became larger after 40 mya 

(Macrotarsius > 1 kg )
• Larger tarsier ancestors adopted folivorous 

diet 
• Large orbits in genera such as Tetonius, 

Shoshonius, Necrolemur, and 
Microchoerus

• Microchoerusis the most similar to 
contemporary tarsiers

• One species from late Eocene  in US 
(Rooneyia) had small orbits and was 
probably diurnal.



Third Radiation: origin of haplorrhines, 
anthropoids (LCA NWM and OWM)

• 58 mya 
haplorrhines split 
from strepsirhines 

• 45 mya  first 
Anthropoids evolve

• 40 mya some cross 
the Atlantic Ocean 
to eventually 
become platyrrhines



Oligocene FaunaOligocene Fauna
• When: 40-33 mya
• Where: Africa (Egypt)

• Mammals in the Fayum depression 
deposits differ from Oligocene 
mammals elsewhere in the world

• Firct evidence of  hyraces, elephant 
shrew, elephant, and fossil primates

• Lorisidae, Omomyidae,   A  f 
rotarsius



• Who: Basal Anthropoids (Monkeys)
• Diurnal
• Arboreal quadrupeds
• Folivores/Frugivores
• Sex dimorphic canines
• Brains tended to be larger with even greater 

emphasis on vision over smell
• Parapithecids- basal Platyrrhine?

• Retain fused lower leg bones

• Propliopithecids- Aegyptopithecus- C atarrhine-
basal Hominoid?

Oligocene PrimatesOligocene Primates



Divisions of the Suborder 
Anthropoidea

• Platyrrhini 

• C   eboidea(New World Monkeys)

• C   atarrhini

• C   ercopithecoidea(Old World 
Monkeys)

• Hominoidea (Apes and Humans)



Platyrrhini (New World Anthropoids) vs.
Catarrhini (Old World Anthropoids)

Platyrrhines

• Laterally oriented nostrils

• More teeth (2133 or 2132)

• Occasional claws

• Partial bony orbit

• Prehensile tail 

• All arboreal

C  atarrhines

• Downward oriented nostrils

• Fewer teeth (2123)

• No claws

• Complete bony orbit

• External auditory meatus

• Terrestrial and arboreal



New World Monkeys (New World Monkeys (PlatyrrhinesPlatyrrhines))

Marmosets and Tamarins: 
• Small quadrupeds 
• arboreal 
• C   laws except for big toe 

(nail)
• Twinning (or triplets)
• Paternal Investment
• Eat insects, fruits, gums



#  2 mid-sized arboreal 
quadrupeds: 

• Aotus
• C   ebus- tools

• Squirrel monkeys
• Sakis
• Uakaris

New World Monkeys (New World Monkeys (PlatyrrhinesPlatyrrhines))



New World Monkeys (Platyrrhines)

#  3 large-bodied Ateles: 
• Spider
• Howler
Suspensory
Prehensile Tail
Energetics



CercopithecoideaCercopithecoidea (Old World Monkeys)(Old World Monkeys)

• C  olobinae

(leaf-eating monkeys)
• Sacculated stomachs

• 4-cusped bilophodontlower 
molars (long, sharp crests on 
molars)

• Arboreal

• Less intricate socially

• C   ercopithecinae 
(frugivores)
• Omnivorous

• 4-cusped bilophodontlower 
molars (short, blunt cusps on 
molars)

• Cheek pouches

• Lots of terrestrial forms

• Elaborate social systems

• Smell less important

• Large canines
• Ischial callosities



Cercopithecoidea
(Old World Monkeys)



Hominoid Apomorphies (derived features)

• S  hort,  flat,  broad tr u nk (long, narrow, deep 
trunks in  cercopithecoidea)

• Highly mobile upper shoulder joint (restricted arm 
movement in C  ercopithecoidea)

• L  ong  u pper limbs(subequal limbs in  
cercopithecoidea)

• Absence of e x ternal tail(tail in  cercopithecoidea)
• Y   – 5   lo w  er molar pattern



Hominoid Apomorphies



Hominoid 
Apomorphies



Hominin Apomorphies

• Relatively larger brains with more complexity
• Relatively longer lower limbs – bipedalism

• Anterior teeth relatively small compared to the 
posterior teeth

• Small canines
• No diastema between upper lateral incisor and 

upper canine
• No lower sectorial P3



Hominin 
Apomorphies


