Human Evolution

“light will be thrown on the origin of man and his history



Humans and primates

 Prosimians
— Lemurs,bushbabies
e Simians are
monkeys

— New world monkeys
(platyrhini)

— Old world monkeys
(catarrhin)

 Apes
— Hominidae
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omininae (informally: African
great apes and humans)

Hominidae (informally: great apes
and humans)

Hominoidea (informally: apes and humans)

Catarrhini (inforn}ally: Old World monkeys, apes, and humans)




Humans closely related to

African great apes

Sarichand Wilson 1967
Serum albumin reaction
— Rabbit antibodies
Dated with fossils

— Old world monkeys and apes Bya

T
30

Humans and African great apes last shared a common

ancestor Inya




Humans more closely related to
chimps than gorillas

. 3 molecular phylogenies | % =8
— MtDNA (maternal) —E@»
— Y-linked gene (paternal) (b) H
— Autosomalgenes _C@@




Importance of concordance

e Concordance means
agreement
— Results with those three

different data sets agree

— Important because molecular
phylogenies trace history of

genes

— Of 14 separate independent

data sets

e 11 show humans and chimps
» 2 show gorillas and chimps
* 1 shows humans and gorillas

Alleles

Ancestral species




Species trees and gene trees

(@)

Species or populations can
diverge simultaneously with
a pair of alleles.

Species or ——
population tree
/
Gene tree

(c)
Species cannot diverge before a
~  pair of alleles diverge...

(b)

Species or populations can diverge
after a pair of alleles diverge.

(d) el

...but populations connected by
gene flow can.




Concensusconclusion?

« Humans and chimps shared recent common
ancestry

— About 5mya

o Gorillas likely the next most closely related
— orangutan



Recent Human Ancestry

* Ok, so humans and chimps splinya

« What might the common ancestor have been
like?
— Parsimony: limited tool use, broad diet,
cooperative group living
« Hunting, warfare, cannibalism, social alliances,
status

 What evidence is there of the lineage of
humans AFTER that split

— |.e., the recent ancestry of the human lineage



GracileAustralopithecines

(a) Name: Australopithecus africanus
Specimen: Sts 5
Age: 2.5 million years
Found by: Robert Broom and

- John T. Robi
e small braincases S

Color photo: Johansan et al.
(1996) pages 3; 135

o 400 to 500 CC Species Time Range: ~2.4-2.8 Ma

(b) Name: Australopithecus afarensis
° I k d t | Also known as: Praeanthropus africanus
Wa e O n WO e g S Specimen: Reconstruction from fragments
Color photo of same species:
Johanson et al. (1996) page 129

) female 1 meter ta” Species Time Range: ~3.0-3.9 Ma

(c) Name: Australopithecus anamensis = -

Specimen: KNM-KP 29281
o m al eS 1 . 5 m eter Age: 4.1 million years
Found by: Peter Nzube
Location: Kanapoi, Kenya
Color photo:
Johanson et al. (1996) page 123

Species Time Range: ~3.9-4.2 Ma

(d) Name: Ardipithecus ramidus

Originally named as: Australopithecus
ramidus

Specimen: ARA-VP-1/128

Age: 4.4 million years

Found by: T. Assebework

Location: Aramis, Ethiopia

Color photo of same species:
Johanson et al. (1996) page 116

Species Time Range: ~4.4 Ma




Ipedalism
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Robust Australopithecines

Small brained

— larger thargracile
Australopithecus

Large bony crest

— Jaw muscle
attachments

Bipedal

Similar size to
gracile
Australopithecus

(a) Name: Australopithecus robustus
Also known as: Paranthropus robustus
Specimen: SK 48
Age: 1.5-2.0 million years
Found by: Fourie
Location: Swartkrans, South Africa
Color photo: Johanson et al.

(1996) pages 108; 150

Species Time Range: ~1.0-2.0 Ma

(b} Name: Australopithecus boisef
Also known as: Paranthropus boisei
Specimen: KNM-ER 406
Age: 1.7 million years
Found by: Richard Leakey and H. Mutua
Location: Koobi Fora, Kenya
Color photo: Johanson et al.
(1996) pages 54; 159; 160

Species Time Range: ~1.4-2.3 Ma

G

Name: Australopithecus aethiopicus
Also known as: Paranthropus aethiopicus
Specimen: KNM-WT 17000 (Black Skull)
Age: 2.5 million years
Found by: Alan C. Walker
Location: Lake Turkana, Kenya
Color photo: Johanson et al.

(1996) pages 153; 154

Species Time Range: ~1.9-2.7 Ma




Archaic humans, Genu$omo

All African

H. habilis
— 600 cc brain

Teeth and jaws
smaller than In
Australopithecus

Taller
Less sexually

(@) Name: Homo ergaster
Also known as: (African) Homo erectus
Specimen: KNM-ER 3733
Age: 1.75 million years
Found by: Bernard Ngeneo
Location: Koobi Fora, Kenya
Color photo: Johanson et al.

(1996) pages 180; 181

Species Time Range: ~1.5-1.8 Ma

(b) Name: Homo habilis
Specimen: KNM-ER 1813
Age: 1.9 million years
Found by: Kamoya Kimeu
Location: Koobi Fora, Kenya
Coler photo: Johanson et al.

(1996) pages 6; 175

Species Time Range: ~1.6-1.9 Ma

{c) Name: Homo rudolfensis
Also known as: Homo habilis
Specimen: KNM-ER 1470
Age: 1.8-1.9 million years
Found by: Bernard Ngeneo
Location: Koobi Fora, Kenya
Color photo: Johanson et al.

(1996) pages 178; 179

Species Time Range: ~1.8-2.4 Ma

dimorphic in size




(@) Name: Homo sapiens

Modern humans

Last 100,000 years
Biggest brain

Les Eyzies, France

Color photo: Johanson et al.

— 2000 C(ﬁro_l\/lagnon (1996) pages 245; 246

Species Time Range: ~0.1 Ma-Present

— Today about 1200 cc ]

(b) Name: Homo neanderthalensis
Specimen: Saccopastore 1

- Age: ~120,000 years
Higher foreheads
Location: Saccopastore quarry,
Rome, Italy

— . Color photo: Johanson et al.

~latter faces with
Species Time Range: ~0.03-0.3 Ma

D rO I I l I n e nt n OS e (c) Name: Homo heidelbergensis
Specimen: Broken Hill 1
Age: ~300,000 years

‘ u Itu re ’) Found by: Tom Zwigelaar

. Location: Kabwe, Zambia

Color photo: Johanson et al.
(1996) pages 209; 210

- C rO' m a.g n O “ b u ri ed i n Species Time Range: ~0.2-0.6 Ma
grave with 2 men 1 0 s o et
woman and infant

Found by: Mr. Towikromo
Location: Sangiran, Java, Indonesia

— Animal bones, jewelry, | b
Sto n e to O I S Species Time Range: ~0.4-1.2 Ma _




The last survivor

« ModernHomo sapiensnly descendent of
multispeciegadiation of African hominids

 Many species co-existed at one time
— Up to at least 5 species

 origin and spread of modekhomo sapiens?



Paleontologicaagreement on this:

 H. sapiensare descendents of some or all of
theH. ergasterH. erectusgroup of species.

e How and where did modern humans arise?

— Archaic humans certainly in Africa
— Recent humans more widespread



Geographic range

* OldestH. ergasteferectusfossils.s to 1.anya
— Koobi Fora(Africa)
— Dmanisi(Caucasus Eastern Europe)
— LonggupoCave (China)
— SangiramandMojokerto(Java)
e OldestH. sapiensl 00,000 years ago

— Africa and western middle-east
 Bit later through Europe and Asia




Some results
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e ‘MitochondiralEve not single person

» Likely was African
— But when?




Nested genetic variation
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