


Important Terms

Different branches-

a. Comparative Morphology
b. Functional Morphology

Anatomy




ALSurvey of the Living Primates

nately 230-270 species of nonhuman primates

oup of placental man

age Or species possess unique qualities that make it
ted to a particular habitat and lifestyle.



2rimates and other mammals
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es and the Brain: Sight

duced in males of some New World species;

rmation is organized into three-dimensional images.



Binocular Vision in Primates

Area in primates
where some fibers
of optic nerve
cross over to

the opposite
hemisphere

Primary receiving area for
visual information
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te Adaptation

aits evolved as adaptations to

Radiation Hypothesis



Arboreal Hypothesis
the most important factor in the evolution of

0 climbing in the trees.

of foods led to the omnivorous diet and generalized



Visual Predation Hypothesis

irst adapted to shrubby forest undergrowth
ne forest canopy.

g €Y«
Or 1Nnsects.

orimates to judge distance when

plants may have influenced primate evolution.



adiation hypothesis

oses that primates developed in
of the flowering plants



aptations




eographical Distribution of Living
rimates

Baboon species
(throughout sub-Sahagen
Africa)
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Loris species
(Africa, India, and
Southeast Asia)

Howler species
(Central and South
America)

Prince Bernhard's titi
(Brazil, Amazon
rain forest)

Steve Bloom Images / Alamy

]

Uakari
(Brazil, near Jurua River)

Y & .
Mountain and lowland
gorillas (western and
central Africa)

¢y /‘
Langur species
(colobines) (India,
southern Asia, and
south China)

Fred Jacobs

Squirrel monkeys
(South America)

Lemurs
(Madagascar) Orangutans '
(Borneo and Stimatra)

n International

Chimpanzees and
bonobos
(across central Africa)

White-faced
capuchins
(South America)

Robert Jurmain
L]

Colobus species
(throughout sub-Saharan
Africa)

Galago species
(throughout sub-Saharan
Marmosets and Africa)

tamarins

(South America)

Muriq
(southeastern Brazil)

Arco Images GmbH/Alamy
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allery Forest



ype Woodland
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Dental Formula

E 2 INCISOrs
‘0
.

1 canine ¢
2 premolars r
* 1 ;s
: » .
w

3 molars

v ‘;T ¥ D :
3 premolars |j e
‘ : . i

v

© Russell L. Ciochon

|
£ %
“d——'.‘~“ 7 %
New World monkey:
2:1.8.3.

3 molars > - : 44
\:

= A dental formula indicates the number of each tooth type in each quadrant of the
mouth

= The human maxilla (a) illustrates a dental formula characteristic of Old World
monkeys, apes, and humans. The Cebus maxilla (b) shows the dental formula
typical of most New World monkeys.



Primate Morphology

= DENTITION

Heterodonts (Primates)
* Have different kinds of teeth
= Incisors
= Canines
* Premolars
* Molars

* Dental formula

2.1.2.3
2.1.2.3.

e.g. Humans have dental formula of

(a) Human: 2.1.2.3.
2.1.23.



e Diets and Associated

Morphology




Primate Diets and Associated
Morphology

4"_ e

Callimico

 Tall tooth cusps

* Simple digestive system

Insect eaters




Primate Diets and Associated
Morphology

Broad s\
incisors |

/
Low round7§d molar cusps

body size
1SOT'S

d, relatively flat™
‘,,‘ molars

 Fairly large digestive system,
but not as specialized as those ]
of folivores Fruit eaters




Primate Diets and Associated
Morphology

Well-developed ¢ Alouatta Y

: X : B Molar shearing Yy
i Y e (RN | O \/ Small \) .
ffa R /0 AL B B PRl incisors  Presbytis
OO SRR LG \
p '_» - "M}—' e 1
-I g ) 4 4 i
AR ‘
eI IRE 1 i FOD o, gt Ll Large cecum Corr'\p\lexAst_;\)mach
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hearing crests on

k b teeth

* Enlarged, well-developed
digestive system

Leaf eaters



Primate Diets and
ASsociated Morphology

1st 1nCisors

Some
Callitrichids(marmoset
s) have

¢ Tegulaes (claw

like nails )

Phaner

Callithrix

incisors

Long cecum
Euoticus

Gum eaters




Primate Locomotion and Associated
Morphology
Arboreal Quadrupedalism
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ocomotor

© 2000 Wadsworth Publishing Company/ITP

balance and move on tree
branches, which are unstable,
uneven, discontinuous, and
fairly small

Mobile joints because often
flexed(bent) and abducted
(opened away from the body)

Forelimbs and hind limbs of
similar length

Forward and backwards
motion

Longer tails



© 2000 Wadsworth Publishing Company/(TH

e less focused on balance
since on ground

* Forelimbs and hind limbs of
similar length

* Less mobile joints

*Still use trees so joints not as
restricted as cursors (e.g., horses,
cheetahs)

 Shorter tails

e Forward and backwards
motion



Knucklewalking

n legs, and so
nobos, and

5) practice a special
pedalism called




b0 Wadsworth Publishing Company/ITP

flex and extend their legs
considerably

Restrict mobility to increase
efficiency and decrease injury

Longer hind limbs and
elongated ankle bones



LLocomotor
orphology

y primates

have a lot of mobility in
their joints for hanging
and climbing

Longer forelimbs than
hind limbs






I'he Bipedal Adaptation

rliest hominins
a om Africa date
from 6+ mya

= Most became extinct.
Why? Were some our
direct ancestors?

= The bipedal adaptation
suggests most
dramatic changes
occur in the pelvis.




Human Ossa Coxae
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(LEFT) The human os
coxae, composed of
three bones.

(RIGHT) Ossa coxae. (a) Homo sapiens. (b)
Early hominin (australopith) from South
Africa. (c) Great ape. Note especially the
length and breadth of the iliac blade
(boxed) and the line of weight
transmission (shown in red).



cture of Bipedalism
pelvis stabilizes weight transmission from

onship of gluteus maximus muscle



Bipedalism and Gluteus

Comparisons of important
muscles that act to extend
the hip.

_ [lium
The attachment surface A7 e
(origin, shown in red) of the RS e
gluteus maximus in humans A% Hip i
is farther in back of the hip i\
joint than in a chimpanzee |
standing bipedally. i
Chimpanzees’ hamstrings
are farther in back of the
knee.

F /‘ c
f A <7}
77 [ Chimpanzee



itual and Obligate

ipedalism is both habitual and obligate

at bipedalism is standard and most
ocomotion;

> obligate, in that ho
‘in any other way.

s cannot locomote efficiently




Great ape

Great ape

The foramen magnum (a) shown in red, is repositioned farther
underneath the skull, so gb) the head is more or less balanced on the
spine (and thus requires less robust neck muscles to hold the head
upright).



"

Position of the Foramen Magnum

a human and

) achimpanzee. The more forward
position in the fully bipedal
human cranium.




The spine has two distinctive curves — (b) a backward
(thoracic) one and a forward (lumbar) one — that keep
the trunk (and weight) centered above the pelvis.



Great ape

Basin-shaped pelvis supports internal organs; the ossa coxae
are shorter and broader, stabilizing weight transmission.



Great ape

Elongated lower limbs. Note proportional lengths of
various bodg segments ﬁle. g., in humans the thigh
comprises 20% ot body height, while in gorillas’it
comprises only 11%).



Femurs

The femur is angled
inward, keeping the legs
more directly under the
body; modified knee
anatomy permits full
extension of this joint.

Great ape




Great ape
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Enlarged big toe brought in line with the other toes;
distinctive longitudinal arch helps absorb shock and
adds propulsive spring.



Feet

omplete hominin

ym Olduvai

Gorge, Tanza:

suggesting a well-ad
‘bipedal gait.

ed

well developed arches

« considerable flexibility in
the ankle suggesting
climbing




[Locomotor
Bipeds Morphology

» Have adducted big toe
» Shorter pelvis

* Curved spine
 Arched feet

* Valgus knee

]
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LLocomotor
Bipeds MOTphOlOgy

» Have adducted big toe
» Shorter pelvis
* Curved spine

 Arched feet
* Valgus knee




Primate Classification



e Classification

Classification
assification



Order Primates

Suborder Prosimii Anthropoidea
l
Infraorder Platyrthini Catarrhini
I
Superfamily Lemuroidea Lorisoidea Tarsiicidea Ceboidea Cercopithecoidea Hominoidea
I
Family Hylobatidae Pongidae Hominidae
|
Genus Pongo || Pan | | Gorilla Homo
Species (21) (11) (3) (41) (65) @ (|| @ (1) | | sapiens
Prosimians New old ;‘ihhm“ C]};"‘pn:fb‘m Gorilla ~ Humans
< > World World ‘“m“g“mﬂgum onono

monkeys monkeys




hraditional Phenetic Classification

ANTHROPOIDS

= Larger

ance on olfaction
to the side of the face
turnal

ion and maturation

m Reduced reliance on olfaction

- Eyes more to the front of the face

@ Mostly diurnal

= Longer gestation and maturation
periods

1

Dental or grooming claws
Less social / more solitary
Scent marking - mark territories

. @ No dental combs / nails

a = More social



volutionary (Cladistic) Classification

ates are divided into two smaller categories
Drises

arsie “apes, and humans.

ts can make direct comparisons between the entire
ake up of different species.



Primates
|

,Chimpanzees, Bonobos and Humans )

Haplorhines
Tarsiformes Anthr|opoids
(Tarsiers) ‘ l
, Catarrhines
Platyrrhines (Old World
World Monkeys) Monkeys and
Alpes)
Hominoids (Apes) Cercopithecoids
| (Old World Monkeys
Great apes (Orangutans, Gorillas Lesser apes (Gibbons)



Tooth comb

Strepsirrhine Traits

= Rhinarium (Wet nose)

Grooming cla

= Dental (Tooth) Comb

= No post-orbital closure
(post- orbital bar)

Unfused mandibular
symphysis

= Tapetum lucidum

Postorbital bar
(no closure)

= Grooming claw

m Unfused mandible






xemurirormes

Ring talled Iemurs

Mouse lemurs

» Diversity in size and locomotion .
(Microcebus)



lemurs located????



‘

dadagascar

% of world’s plant
d animal species

o endemic

= Diverse ecology



irrhines

‘Galagos (Bush babies):
» vertical clingers and leapers
» Africa

Slow loris



Lorisiformes



Primate Systematics

HAPLORHINES

* 1o rhinarium
e continuous upper lip

* no tapetum lucidum

Strepsirhine Haplorhing

* no toothcombs

* post-orbital plate or
closure






Tarsiers
-Small, nocturnal,
1nsectivorous

-Vertical clingers and
leapers

xﬁ\ . -no toothcombs or
B et i tapetum lucidem

. -post-orbital plate

N

. -unfused mandible
By






nthropoids

ferent from Tarsiers



Ucari monkey

titi monkey

Platyrrhines (New World Monkeys)

/
i/
/4‘

-Arboreal, live in tropical forests
-Arboreal quadrupeds and some
suspensory climbers

- Three premolars

--Five different families

Callithrichidae (Marmosets and

Tamarins)

Cebidae (Capuchin and squirrel monkeys

)
Aotidae (owl monkeys)

Atelinae (titi monkeys)
Pitheciidae (Ucari monkeys)




‘more diverse habitats

orld monkeys (Cercopithecoids)
ominoids)



sal, female

vervet monkeys, mandrills,

Vervet

bines
-and-white colobus monkey, proboscis
monkey, gray langurs

-. ) g (- ‘\.‘ 5
AL e

: o
O VS aril

a langur



ew World Monkeys .

\‘E. .,

"-"-._{;

Old World
vfonkeys




tarrhmes Hommcnds
ids) :

, orthograde climbers |
e vs pronograde

. Divided in
1. Lesser apes (Hylobatidae)

2. Great apes (Hominidae)



lobatidae

Gibbons

Siamangs






-Intens male competitior
for mates




iIstribution of Orangutans
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-Mountain and lowland gorilla



- Strong female social bonding







Differences:

Level of dimorphism

Appearance (i.e., lip coloration)

Social Structure

Sexual behavior
\ocalization

Tool use

chimpanzee !



Distribution

' = Asia

= gibbons

anzees (and bonobos) = orangutans
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ating
1 tend to pair bond

ugh primarily

ba 1ge

-Bipedal, large-brained

-Sophisticated tool use






