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Some dating methods....

- Ma = million yrs
Ka = thousand yrs
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The basics of Primate evolution
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Changing perspectives...

John Reader Begun Tattersall



Darwin (1871): an African origin?

“We are naturally led to enquire where was the birthplace of man
at that stage of descent when our progenitors diverged from the
Catarhine stock. The fact that they belonged to this stock clearly
shews that they inhabited the Old World; but not from Australia
nor any oceanic island, as we infer from the laws of geographical
distribution. In each great region of the world the living mammals

are closely related to the extinct species of the same region. It is
therefore probable that Africa was formerly inhabited by extinct
apes closely allied to the gorilla and chimpanzee; and as these two
species are now man’s nearest allies, it is somewhat more probable
that our early progenitors lived on the African continent then
elsewhere. “

Descent of Man 1871 p. 199.




Darwin 1871

The free use of the arms and hands, partly the cause and partly the result
of man's erect position, appears to have led...to other modifications of
structure. The early male forefathers of Man were, as previously stated,
probably furnished with great canine teeth; but as they gradually
acquired the habit of using stones, clubs, or other weapons, for fighting
with their enemies or rivals, they would use their jaws less and less.

As the progenitors of man became more and more erect, with their hands
and arms more and more modified for prehension and other purposes,
with their feet and legs at the same time transformed for firm support and
progression, endless other changes of structure would become
necessary. The pelvis would have to be broadened, the spine peculiarly
curved, and the head fixed in an altered position, all which changes have
been attained by Man.




Human and ape anatom




Evidence to reconstruct the past...
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Prehistoric hominids were like neither modern hunter-gatherers nor
non-human primates, but were unique organisms. Knowledge of each,
used correctly, can help us to identify their unigueness




New techniques of investigation Scanning and

Zollikofer & Ponce de Leon

New Techniques for
Studying Fossils
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A complex evolutionary history

Early Human Phylogeny
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Walking upright and canine reduction seem to happen
much earlier than tool use and brain enlargement
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Paranthropus (Australopithecus) robustus

AUSTRALOPITHECINES

Paranthropus robustus

Smailer Larger
Temporal Fossa Temporal Fossa

{ Longer Snout

No Crest

Face Sits below
Neurocranium
Face Is Halted
High on Neurocranium

({{IfLoss Robust Zygomatics )
More Robust Zygomatics

Steeper Forehead

Molarized dpa
Simpler do 5 Leas Robu"( Mandible Maore w-mm-w

3D

Relatively Larger Incisors and Canines Relatively Smater Incisors and Canines
Relatively Smaller Premolars and Molars Relatively Larger Premolars and Molars

FIGURE 17.7  Cranial and dental features of Australopithecus africantis and Paranthro-

frus obustus




The hunters or the hunted ?
(Bob Brain)
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Side views of skulls show small brain size of 4.
g /arensis, center. Human is at left, chimp at right.
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Laetoll (Tanzania): ~3.5 Ma
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Pelvis and body shape of afarensis

CHIMPANZE




Even more diversity!
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The branching diagrams (inset) iflustrate two competing hupotheses of how the 8 |

recently discovered Sahelanthropus, Orrorin and Ardipithecus ramidus kadabba are g‘;' AR *——»—-.—-—.

refated to humans. in the tree on the left, all the new finds reside on the ling leading to ! l = ) s

humans, with Sahefanthropus being the oldest known hominid. in the tree on the right, in
contrast, only Orrorin is a human ancestor. Ardipithecus is a chimpanzée ancestor, and
Sahelanthropus a gorilia forebear in this view,
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Homo habilis: one or more species?

Homo rudolfensis and Homo habilis?
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Australopithecus sediba e i
B Kenyanthropus
THE VIEW FROM MALAPA | Ausfrzlalopilhecus
Lee Berger's team suggests : H. neanderthalensis B Ardipithecus
that the clearest line to Homo sapiens ¥ Europe and Middle East
Homo links A. sediba direct- Worldwide
ly to H. erectus. If true, more
primitive East African Homo . ’
fossils would represent a H. heidelbergensis
lineage that went extinct. Old World

1 MILLION YEARS AGO (MY.A)

A CROWDED FIELD

H. erectus
Old World Two or possibly three
Australopithecus boisei species assigned to Homo
East Africa coexisted in East Africa
around 1.8 million years ago.
A, robustus (Some researchers view
South Africa a few H. habilis fossils as
PROPOSED a separate species, H. ru-
VIEW OF : dolfensis.) Larger brained
Homo J| PrevaiLing [ H. habilis H, erectus eventually gave
3 . ORIGINS W VIEW East Africa rise to our own species.
y LA A0 e easaaty H, rudolfensis
3 s 5 e East Africa
2 mxa. A. sediba W :
South Africa 5
# Hadar jaw EARLIEST TRACES?
A. africanus Ethiopia A few fragments older than
South Africa the Malapa fossils, notably a
Ny A W A garhi jawbone from Hadar in Ethi-
A. aethiopicus Ethiopia opia, have been described
East Africa as Homo~calling into ques-
tion a link between A, sediba
and our genus. But Berger’s
team has challenged both
the age of these fossils and
3 MYA their assignment to Homo.
A. afarensis
East Africa
B Kenyanthropus
platyops
Kenya
4 mya. A. anamensis
East Africa
\ ' ' Ardipithecus ramidus
Ethiopia



Did increasing African aridity drive Pliocene radiations?
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Foraging change Increased body e
Dietary change & brain size ’1

Technology?

Ecological Increased range/
change dispersal potential

Declining 1° productivity
Changing resource
distribution

Anton, Leonard and Robertson (2002)
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Our future is partly up to us....




Homo erectus

C
A 2 "‘“I“K’:;“M Ao o Jos Homo habilis Homo erectus
W PR . -. - B
‘camar, X&‘”W arialcos
tn’»&\r
ﬂ-w Ja ‘f“"‘"‘"""“/j' Shorter Braincase Long, Low
. // . Braincase

{ a1 =P
yre shis R 1/ Hlebnter
‘,«n'.... wr acllly
d '
f;;q-" o '3. ! P L i
s»mtn«ﬂ'a?m‘ [ Moo
teae,
adaduse / /"/ 7~ / e a0 »
’ > > Fagraand Larger Smallet " J
7 % Temporal Fossa Temporal Fossa

/ T p

I?M;mwl‘;vru_ l “'\\\ ’/1 L“' ?\_1  rfeam o 0, p—
,D(‘g:ﬂ#.:lr N/ ‘-Z‘anooa-'r(n(u

: gk Yeniseniliet
Meler itgaster: ”,_' ﬁz&“‘ o Paioeeu

| Gl afawnusr/ ‘

L o0 .'/J,.'l-., 7
4

Shorter Face

Sagittal Xeel

malier Nose Larger Nose

f# -TX: . ;!‘(q/cl'v'.rﬁ{t(\e

Bigper Brain

" %ﬁcu‘rq v da | N\ |

-u, gecsnalirfs \
‘} 1 3 'L(L.',_J}‘\"\"’,/‘ L Nl

:‘ U‘&‘P'O*st\wyc( / } ':'”../ -
V‘lTAAJ = l(\('"n“,_.‘.,. ’
l

Pogutatd] Dl
B e

Occipital Torus

£ 44 77riore Robust Mandible

or Premolars and Molars

Cramal and dent




Debate about the earliest h

dispersals from Africa's
An Asian perspective on early humans &

dispersal from Africa

Robin Dennell & Wil Roebroeks 2005
Nature 438: 1099-1104
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Technology and brain evolution

Archaeology suggests a late “explosion” in behavioural complexity...
...however, brain size shows a steadier increase
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