PRIMER ON HUMAN ORIGINS

3¢ Theories of Evolution -
The various theories of
evolution and human origins.

2 The Evidence - The

material evidence related to
evolution.

3% The Future - Broader

issues related to human

origins, cosmology and the
future of our little species.

EVOLUTION:
PATTERN & PROCESS
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-- Philip Gingerich 2001




ON

THE ORIGIN OF SPECIES

BY MEANS OF NATURAL SELECTION,

PRESERVATION OF FAVOURED RACES IN THE STRUGGLE
FOR LIFE.

By CHARLES DARWIN, MA.,

"light would be
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MUTATION

Lepuos tempermentals

Evolution Primer Rel. & Sci. 2010

PROCESS OF NATURAL
SELECTION
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GENETIC DRIFT
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FITNESS LANDSCAPE
LOCAL VS OPTIMAL ADAPTATIONS
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HUMANS ARE PRIMATES
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BoDY SIZE DIVERSITY

Grey Mouse Lemur
Microcebus murinus ~ 70 g
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OVERVIEW OF PRIMATES

prosimians

NW monkeys

I:- OW monkeys
- apes and humans
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DISTINGUISHING
CHARACTERISTICS OF
PRIMATES

GRASPING HANDS AND
FEET
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NAILS NOT CLAWS

HIND LIMB LOCOMOTION

ARKIVE,
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REDUCED OLFACTION

ENHANCED VISION
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UNSPECIALIZED MOLARS

HIGH PARENTAL
INVESTMENT
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BIG BRAINS
(ENCEPHALIZATION)
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OVERVIEW OF PRIMATES

prosimians Prosimii

NW monkeys

I:- OW monkeys Anthropoidea

- apes and humans
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HOMINOID FEATURES

Distributed through o e "
Africa and SE Asia R ¢ \‘\f)a
1 ( Nre
(except humans) 3
4
No tails
Dental formula 2123

Y5 cusp pattern on

the lower molars

Sexually dimorphic
(except Hylobatidae)
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EARLY MAMMALS

Balanger’s tree-shrew

Early Mammal
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dentary
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PRIMATES TIMELINE

start Pmate Tasa)

Living Great Apes

5 = 5 2
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6-8 Ma

Molecular and anatomical
data support a sister group
relationship between humans
and chimpanzees.

The last common ancestor
of chimps and humans lived
sometime between 6-8 Ma.
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Chimpanzees

Last Common Ancestor

Chimpanzees

Last Common Ancestor
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Evorurionary TreE
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PILTDOWN MAN HOAX

s “discovered” in 1912 in
Sussex England’s
Piltdown Quarry

% Large brain with hominoid
(Orangutan mandible)

% Fit the expectation of a
large brain matched with
primitive teeth and jaw
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EARLIEST HOMININS

Orrorin tugenensis, the oldest hominid yet. Taken from
Ref 8 in text.
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BIPEDALISM

Front Top \K»—/%Q S~ l
o N eV
b, S

Homo

Austral.

Austral.

AUSTRALOPITHECUS

Au. afarensis

Au. anamensis
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P. boisei

PARANTHROPUS
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EARLY HOMO
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EXPENSIVE TISSUE
HYPOTHESIS

MORE COMPLEX FORAGING BEHAVIOUR
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REDUCED BULK/ l I INCREASED
MORE RAPID ENERGY
ASSIMILATION ; SMALLER _’ AVAILABILITY
GUT
F1G. 5. High-quality diet and increased encephalization. Dashed line, selection pressure; solid lines, relaxed
constraints.
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FEATURES OF AMHS

Qafzeh IX AMHS

Shanidar, neanderthal

UPPER PALEOLITHIC
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UPPER PALEOLITHIC
ART

NEANDERTHAL MTDNA

ANT 301 Introduction to Physical Anthropology Summer 09
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MITOCHONDRIAL DNA

Microfilament
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GENETIC DIVERSITY

# Human populations have
low genetic variability
(e.g. as compared to

Chimpanzees)

# The greatest genetic
diversity is in Africa

ANT 301 Introduction to Physical Anthropology Summer 09

Europe Africa Asia

' Anatomically modern H. sapiens
genes arise in many populations.

H. erectus disperses from Africa.

Multiregional model

Evol. Primer Rel. & Sci. 2010
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Europe Africa Asia

/1 Anatomically modern H. sapiens
\f P ' 4 o evolves in Africa and then spreads
N | & % {/ to Europe and Asia.
\ | |

H. erectus disperses from Africa.

Out of Africa model

Evol. Primer

Rel. & Sci. 2010

PRIMATE
LIFE HISTORY AND
INTELLIGENCE
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LIFE HISTORY TRADOFFS

o |

r selected species

precocial
reproduce earlier
smaller body size
smaller brains
shorter gestation
larger litters
higher mortality rates
shorter life spans

K selected species

altricial

reproduce later
large body size

larger brains
longer gestation

smaller litters

lower mortality rates

longer life spans

WHAT MONKEYS KNOW

# Detailed knowledge of
edible plants and their

distribution.
#* Mental mapping

# Unique predator
identification

# Social Knowledge
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DEVOLUTION

ANT 301 Introduction to Physical Anthropology Spring 07

ANT 301 Introduction to Physical Anthropology Spring 07
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"light would be

thrown on the origin of man

and his history"

THE ORIGIN OF SPECIES

BY MEANS OF NATURAL SELE

ICTION,

By CHARLES DARWIN, MA.,

LONDON

JOHN MURRAY, ALBEMARLE

1850

STREET
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AUSTRALOPITHECUS




s« Humans are a part of the natural world

s The natural world is capable of producing
something as wonderous as us.

UPPER PALEOLITHIC
REVOLUTION

Cro Magnon

ANT 301 Introduction to Physical Anthropology Spring 08
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MECHANICS OF
BIPEDALISM

adducted big toe
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OH 24

HABILIS

KNM ER 1813

HOMO ERGASTER

East Lake Turkana

# Cranial capacity ca

800 cc
s Thick cranial vault

3% Moderate brow
ridge

3 Olduwan lithics
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HOMO ERGASTER

Homo ergaster from Dminisi Georgia, 1.8 Ma

ATAPUERCA

Atapuerca b
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ASIAN HOMO ERECTUS

Zhoukoudian

s Cranial capacity ca

900 cc
# Thick cranial vault
i Sagittal keel
# Heavy brow ridge

% No chin
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EAST ASIAN HOMO
HEIDELBERGENSIS

Dali ca 200 Ka China
ANT 301 Introduction to Physical Anthropology

Spring 08

NEANDERTHAL
CHARACTERISTICS

ANT 301 Introduction to Physical Anthropology

Spring 08
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HOMO FLORESIENSIS

$

P
‘ Qafzeh IX skull

Jebel zeh, Israel
A ~92 years old

Amud Qafzeh 9

ANT 301 Introduction to Physical Anthropology Summer 08 104




EARLIEST AMHS

Herto
ANT 301 Introduction to Physical Anthropology Summer 08 105
Hominin Diversity
ca 1979 2008
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SAHELANTHROPUS

TCHADENSIS
stca 7 Ma

s Koro Toro Site in Chad

ORRORIN TUGENENSIS

s ca 6 Ma
# Tugen Hills Kenya

P S -

[ e
._.‘g, heed - )
e 7

Orrorin tugenensis, the oldest hominid yet. Taken from
Ref 8 in text. Africa

107

108



AUSTRALPITHECINES

% Australopithecus:
s A. anamensis
% A. afarensis
% A. africanus
% A. garhi
% Paranthropus:
% P. aethiopicus
% P. robustus
* P. boisei
s Kenyanthropus platyops

THE THEORY OF EVOLUTION

The process of evolution as seen in:

1.The fossil record
2.Biogeography
3.Genetics
4.Developmental Biology
5.Comparative Anatomy

all support the t/)eor'y of evolution by natural selection
along with other evolutionary mechanisms such as
genetic drift.
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WHAT MONKEYS KNOW

s Unique predator
identification.

# Third-party

relationships
# Kinship relationships

$¢ Dominance hierarchies
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RECIPROCAL ALTRUISM

st frequent interaction
s#record keeping

#limit support to
reciprocators

SIMPLE PHYLOGENY

Homo sapiens
Homo erectus (ca 1.8 Ma)

| Paranthropus boisei (ca 1.8-1.0 Ma)
Homo habilis Paranthropus robustus (ca 1.8)

(ca 2 Ma) \ /

Au. africanus (ca 2.6 Ma)

Australopithecus afarensis (ca 3.5 - 2.9 Ma)
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(NOT SO) SIMPLE PHYLOGENY

Homo sapiens Homo neanderthalensis

| Homo heidelbergesis
Homo erectus (ca 1.8 Ma)
Homo ergaster | Paranthropus boisei (ca 1.8-1.0 Ma)
Homo habilis Paranthropus robustus (ca 1.8)

(ca 2 Ma) Paranthropus aethiopicus (ca 2 Ma)
Homo rudolfensis \ /

Au. africanus (ca 2.6 Ma)

Au. garhi (ca 2.5 Ma)

Kenyanthropus platyops (ca 3.5 Ma) I Au. bahrelghazali (ca 3 Ma)
Australopithecus afarensis (ca 3.5 - 2.9 Ma)

Australopithecus anamensis (ca 4 Ma)
Ardipithecus ramidus (ca 4.4 Ma)

Ardipithecus kadabba (ca 5.6 Ma)
Orrorin tugenensis (ca 6 Ma)
Sahalanthropus tchadensis (ca 7 Ma)

HOMINOID PHYLOGENY

: 2 Molecular data
\60'0\0 & & & (DNA sequence and DNA-DNA
D F T F hybridization)

consistently point to a Pan as the
sister group to Homo
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NICHOLAS STENO
1638 - 1686

s Anatomist who worked
for the Grand Duke of
Tuscany, Ferdinand 11

s Principle of original
horizontality and
superposition

ALFRED RUSSEL WALLACE
1823 - 1913

Co-Discoverer of
Natural Selection
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BRAIN SIZE
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FiG. 4. Brain size (in cm?) plotted against time (Myr) for specimens attributed to Hominidae.
s South Africa
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(Taung, Sterkfontein
and others)
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Africa

Taung
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P. ROBUSTUS

SK 46

OH 5 “ZINJ”
PARANTHROPUS BOISEI
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P. ROBUSTUS

KNM ER 406

P. ROBUSTUS
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COMPARISION

Au. afarensis Au. aethiopicus Au. boisei

STRAPPING YOUTH

12 year-old male
1.6 m tall (5 ft. 4 in)
adult stature approx. 1.9 m (6 ft.)
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STRAPPING YOUTH

12 year-old male
1.6 m tall (56 ft. 4 in)
adult stature approx. 1.9 m (6 ft.)

HOMO ERGASTER

East Lake Turkana
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HOMO RUDOLFENSIS

KNM ER 1470

How MANY SPECIES?

KNM ER 1470

Homo rudolfensis

KNM ER 1813

Homo habilis
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HOMOLOGOUS
STRUCTURES

T e
S
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EVOLUTIONARY RATES
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