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For today’s lecture:

 Hominin taxonomy

How do we classify human fossils?

 Modern human fossils

When and where do we find 

anatomically modern fossils?

 Populations and demes

Are population models better than 

species models?

 Models of anthropogeny

What model of modern human 

origins is best supported with the 

current evidence?
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How do we classify human fossils?

Hominin taxonomy
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Classification and taxonomy

 Classifying the natural world

 Linnean hierarchical classification

 Numerical taxonomy

 Cladistics

 Phylogenetics
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Classification and taxonomy

 Classifying the natural world

• Classification based on perceived 

organismal complexity

• Tied to metaphysical understanding of 

existence
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Classification and taxonomy

 Classifying the natural world

• Classification based on perceived 

organismal complexity

• Tied to metaphysical understanding of 

existence

Aristotle‘s Great Chain of Being, Plato‘s 

Academy, 4th Century Greece

Valades, Didacus. 1579. Rhetorica Christiana.
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Classification and taxonomy

 Classifying the natural world

• Classification based on perceived 

organismal complexity

• Tied to metaphysical understanding of 

existence

Khaldun‘s Introduction to Universal 

History, 14th Century Islam, Tunisia

“..the world of creation…started out from the 

minerals and progressed, in an ingenious, gradual 

manner, to plants and animals. …the last stage of 

each group is fully prepared to become the first 

stage of the newest group. The animal world then 

widens, its species become numerous, and, in a 

gradual process of creation, it finally leads to 

man, who is able to think and reflect. ”

Khaldun, Ibn, 14th Century, The Muqaddimah (مقدمة)
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Classification and taxonomy

 Classifying the natural world

 Linnean hierarchical classification

 Numerical taxonomy

 Cladistics

 Phylogenetics
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Classification and taxonomy

 Classifying the natural world

 Linnean hierarchical classification

• Classification based on observations 

and physical affinities

• Development of binomial nomenclature

• Establishment of International 

Commission on Zoological 

Nomenclature (ICZN) in 1895
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Classification and taxonomy

 Classifying the natural world

 Linnean hierarchical classification

• Classification based on observations 

and physical affinities

• Development of binomial nomenclature

• Establishment of International 

Commission on Zoological 

Nomenclature (ICZN) in 1895

• Sub-categories increasingly used
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Classification and taxonomy
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Classification and taxonomy

 Classifying the natural world

 Linnean hierarchical classification

• Classification based on observations 

and physical affinities

• Development of binomial nomenclature

• Establishment of International 

Commission on Zoological 

Nomenclature (ICZN) in 1895

• Sub-categories increasingly used

• Type specimens 
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Classification and taxonomy

 Classifying the natural world

 Linnean hierarchical classification

• Classification based on observations 

and physical affinities

• Development of binomial nomenclature

• Establishment of International 

Commission on Zoological 

Nomenclature (ICZN) in 1895

• Sub-categories increasingly used

Primates

Hominidae

Homo

sapiens
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Classification and taxonomy

 Classifying the natural world

 Linnean hierarchical classification

• Classification based on observations 

and physical affinities

• Development of binomial nomenclature

• Establishment of International 

Commission on Zoological 

Nomenclature (ICZN) in 1895

• Sub-categories increasingly used

Primates

Hominidae

Homo

sapiens
neander-

thalensis

Pan

Hylo-

blatidae
M Kabel 2006

H Hillewaart 2011
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Classification and taxonomy

 Classifying the natural world

 Linnean hierarchical classification

• Classification based on observations 

and physical affinities
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Primates

Hominoids

Hominids

Modern humans

Credit: U.S. Geological Survey
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Klein 2009
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Klein 2009
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Classification and taxonomy

 Classifying the natural world

 Linnean hierarchical classification

• Classification based on observations 

and physical affinities

• Development of binomial nomenclature

• Establishment of International 

Commission on Zoological 

Nomenclature (ICZN) in 1895

• Sub-categories increasingly used

• Type specimens 
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Classification and taxonomy
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Classification and taxonomy

Leakey et al. 2001
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Classification and taxonomy



23 | Modern Human Origins, Lecture 5 19/11/2018

Classification and taxonomy

 Classifying the natural world

 Linnean hierarchical classification

 Numerical taxonomy

 Cladistics

 Phylogenetics
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Classification and taxonomy

 Classifying the natural world

 Linnean hierarchical classification

 Numerical taxonomy

• A quantitiative comparative method: a 

multivariate approach to assess 

operational taxonomic units (OTUs)

• In general, quantifying more characters 

is better since there is often correlation 

between characters



25 | Modern Human Origins, Lecture 5 19/11/2018

Classification and taxonomy

 Classifying the natural world

 Linnean hierarchical classification

 Numerical taxonomy

 Cladistics

• Explicitly accounts for evolutionary 

history: affinities are based on lines of 

descent (and modification)



26 | Modern Human Origins, Lecture 5 19/11/2018

Classification and taxonomy

 Classifying the natural world

 Linnean hierarchical classification

 Numerical taxonomy

 Cladistics

• Explicitly accounts for evolutionary 

history: affinities are based on lines of 

descent

• Characters should only reflect 

evolutionary history and not common 

function
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Classification and taxonomy

 Classifying the natural world

 Linnean hierarchical classification

 Numerical taxonomy

 Cladistics

 Phylogenetics

• Explicitly accounts for evolutionary 

history: affinities are based on lines of 

descent

• All traits considered should be 

heritable

• Phylogenetic methods rely on specific 

evolutionary models (e.g. rate of 

change)
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Classification and taxonomy



29 | Modern Human Origins, Lecture 5 19/11/2018

When and where do we see anatomically modern 

fossils?

Modern human fossils
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Classification and taxonomy
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What (or who) is the modern human holotype?

Homo: know thyself*

*know your wisdom, as told 

by Solon, written on golden 

letters on the Diana Temple
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What (or who) is the modern human holotype?

sapiens: culture, light
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What (or who) is the modern human holotype?

sapiens ferus: speechless, 

hairy

sapiens americanus: red, 

choleric/reactive, 
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What (or who) is the modern human holotype?



35 | Modern Human Origins, Lecture 5 19/11/2018

What (or who) is the modern human holotype?

Rosin 1775
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What do people living today look like?

General anatomy:

 Globular head

 Long limbs

 Narrow thorax

However, variation across world 

populations due to drift and 

adaptations.

Cranial and pelvic structure evolves in 

large portion neutrally, while limbs (and 

likely thorax) are more plastic and 

subject to adaptation.

Klein 2009
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What do people living today look like?

General anatomy:

 Globular head

 Long limbs

 Narrow thorax

However, variation across world 

populations due to drift and 

adaptations.

Cranial and pelvic structure evolves in 

large portion neutrally, while limbs (and 

likely thorax) are more plastic and 

subject to adaptation on an 

evolutionary scale and change on an 

ontogenetic scale. Klein 2009



Cranial anatomy:

 Globular neurocranium

• Rounded occipital bone

• Elongated parietal bones

• Bossed frontal bone

• Bossed parietal bones

• Mandibular chin

 Orthognathic face

Note: some anatomical variation due to 

sexual dimorphism
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What do people living today look like?

Klein 2009
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 Genomics: divergence of modern 

humans and Neanderthals ~400-800 

ka

 Human paleontology: “Muddle in the 

Middle [Pleistocene]”

• Mix of plesiomorphic 

(primitive) and apomorphic

(derived) features

• “Archaic” Homo sapiens

The Middle Pleistocene fossil record of Africa

Bodo ~600 ka

Eyasi I, Ndutu

~80-500 ka?

Florisbad ~260 ka

Jebel 

Ihroud

~300 ka?
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The Middle Pleistocene fossil record of Africa

Jebel 

Ihroud

~300 ka?

Hublin et al. 2013
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 Omo Kibish, Ethiopia, ~200 ka

 Herto Bouri, Ethiopia, ~160 ka

 Skhul, Israel/Palestine, ~90-120 ka

 Qafzeh, Israel/Palestine, ~90-120 ka Skhul/Qafzeh ~90-120 ka

Abdur/Asfet ~125 ka

Jebel  Faya ~100-125 ka

Dhofar ~106 ka
Herto ~160 ka

The Late Pleistocene fossil record of Africa, Levant

Omo Kibish ~200 ka
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 Omo Kibish, Ethiopia, ~200 ka

The Late Pleistocene fossil record of Africa

Omo Kibish ~200 ka

Day 1969
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Omo Kibish ~200 ka

Day 1969
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 Omo Kibish, Ethiopia, ~200 ka

The Late Pleistocene fossil record of Africa

Omo Kibish ~200 ka

Day 1969
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The fossil record of Africa and the Levant

Klein 2009
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 Omo Kibish, Ethiopia, ~200 ka

 Herto Bouri, Ethiopia, ~160 ka

Herto ~160 ka

The Late Pleistocene fossil record of Africa

White et al. 2003
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 Omo Kibish, Ethiopia, ~200 ka

 Herto Bouri, Ethiopia, ~160 ka

 Skhul, Israel/Palestine, ~90-120 ka

Skhul/Qafzeh ~90-120 ka

The Late Pleistocene fossil record of the Levant

MacCurdy 1936
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 Omo Kibish, Ethiopia, ~200 ka

 Herto Bouri, Ethiopia, ~160 ka

 Skhul, Israel/Palestine, ~90-120 ka

 Qafzeh, Israel/Palestine, ~90-120 ka Skhul/Qafzeh ~90-120 ka

The Late Pleistocene fossil record of the Levant

Vandermeersch1972
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 Omo Kibish, Ethiopia, ~200 ka

 Herto Bouri, Ethiopia, ~160 ka

 Skhul, Israel/Palestine, ~90-120 ka

 Qafzeh, Israel/Palestine, ~90-120 ka Skhul/Qafzeh ~90-120 ka

The fossil record of Africa and the Levant

Vandermeersch1972
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The Late Pleistocene fossil record of the Levant

Klein 2009
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 Omo Kibish, Ethiopia, ~200 ka

 Herto Bouri, Ethiopia, ~160 ka

 Skhul, Israel/Palestine, ~90-120 ka

 Qafzeh, Israel/Palestine, ~90-120 ka

 Misliya-1, Israel, ~70-250 ka

Misliya Cave, ~70-250 ka

The Late Pleistocene fossil record of the Levant

Hershkovitz et al. 2018
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The Late Pleistocene fossil record of the Levant

Hershkovitz et al. 2018
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The Late Pleistocene fossil record of the Levant

Hershkovitz et al. 2018
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What (or who) is the modern human holotype?

Rosin 1775
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What (or who) is the modern human holotype?
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What (or who) is the modern human holotype?

White et al. 2003
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What (or who) is the modern human holotype?
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What (or who) is the modern human holotype?

White et al. 2003
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What (or who) is the modern human holotype?

Klein 2009
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 Tam Pa Ling, Laos ~45 ka

 Niah Cave, Borneo ~45 ka

 Lake Mungo, Australia ~50 ka

The fossil record of Eurasia and Australia

Callao ~70 ka?

Lake Mungo ~50 ka

Punung ~120 ka?

Fuyan, 

Liujiang, 

Lunadong, 

Zhirendong, 

>70 ka?

Niah Cave ~45 ka

Tam Pa Ling ~45 ka

Netankheri >75 ka?
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Classification and taxonomy

 Classifying the natural world

 Linnean hierarchical classification

 Numerical taxonomy

 Cladistics

 Phylogenetics

Are modern humans:

 Homo sapiens

 Homo sapiens idaltu 

 Homo sapiens sapiens ?

What about the Neanderthals?

What about the ergasterines / erectus?

White et al. 2003
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Should we think about populations rather than 

species?

Populations and demes
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Classification and taxonomy

 Classifying the natural world

 Linnean hierarchical classification

 Numerical taxonomy

 Cladistics

 Phylogenetics

Are modern humans:

 Homo sapiens

 Homo sapiens idaltu 

 Homo sapiens sapiens ?

What about the Neanderthals?

What about the ergasterines / erectus?
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Populations and demes

 A population is bound by common 

external characters (ecological 

niche, behavior) that retain internal 

similarities

 A deme generally refers to a local 

population of a polytypics species

that can interbreed with one another 

but retain a distinct gene pool

 When demes are isolated for a long 

time, they can become distinct 

subspecies

 Geographical constraints are 

implicit

Mirazón Lahr & Foley 1998
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Populations and demes

 Paleo-demes refer to 

chronologically and spatially 

constrianed groups of fossils

 Accurate dating is crucial for 

formulating paleo-demes

Mirazón Lahr & Foley 1998
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Populations and demes

 Paleo-demes refer to 

chronologically and spatially 

constrianed groups of fossils

 Accurate dating is crucial for 

formulating paleo-demes

Mirazón Lahr & Foley 1998
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Populations and demes

Mirazón Lahr 2016
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Populations and demes

Mirazón Lahr 2016
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For next week’s lecture:

 Genomics of modern human origins

How does (ancient) DNA inform the 

debates on modern human origins?

 Models of anthropogeny

What model of modern human 

origins is best supported with the 

current fossil and genomic 

evidence?

 Modern human dispersals

When, how, and why did 

anatomically modern humans 

disperse out of Africa?
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DFG Center Colloquium TOMORROW

12:30-13:30

INA, Room 602

Dr. Andrea Benazzo & Prof. Silvia Ghirotto

University of Ferrara

A new Approximate Bayesian Computation framework to 

distinguish among complex evolutionary models using 

complete genomes data


